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Abstract 

Ageing is associated with declines in cognitive function, influenced by factors operating across 

the life course, including employment characteristics. However, few studies have examined the 

association between non-employment and cognitive function and decline. Disuse theory 

suggests that cognitive function is vulnerable after the loss of cognitively stimulating activities. 

Periods out of employment may result in a decrease in such cognitive activity, resulting in lower 

cognitive function and faster cognitive decline in later life. Non-employment may also provide 

opportunities to participate in cognitively stimulating activities, and therefore associations 

between non-employment and cognitive function and decline may depend on the type of non-

employment. 

 

This PhD investigated the association between non-employment (up to the State Pension Age), 

and activities undertaken during non-employment, and cognitive function and decline in later life 

(≥60 years) using data from the MRC National Survey of Health and Development and the 

English Longitudinal Study of Ageing. Cognitive function was measured using tests of verbal 

recall, letter search and verbal fluency. Missing data was accounted for using multiple 

imputation by chained equations. 

 

Key findings were that among men, long non-employment durations (>10 years) were 

associated with lower cognitive function and a trend towards faster cognitive decline. In 

contrast, relatively intermediate non-employment durations (>10-20 years) among women were 

associated with higher cognitive function, but there was limited evidence of an association with 

cognitive decline. The association between non-employment and cognitive function varied 

according to the type of activity undertaken during non-employment, and was partially explained 

by the pre-employment variables of childhood cognition and education, and by occupational 

complexity, mental health, and lifestyle. 

 

These results provide partial support for disuse theory and suggest that participating in 

cognitively stimulating activities during employment gaps may be important, particularly among 

individuals at risk of long-term non-employment. 
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Impact statement 

The research presented in this thesis has investigated the potential role of non-employment on 

cognitive function and cognitive decline in later life. The recommendations that were developed 

have potential impact both within and outside academia. 

 

Within academia 

This research used employment-related life history data, and has indicated several limitations of 

that data. Based on these limitations it has highlighted employment-related information that 

longitudinal studies, particularly those of ageing, should routinely collect. For example, 

information on the “state” or activity that best describes the situation that individuals were in 

during employment gaps, and, if more than one state is specified, the main state. In birth cohort 

studies, where information on employment gaps can be provided more or less 

contemporaneously, more contextual information on the non-employment states that individuals 

report should also be collected.  

 

Outside academia 

This research also has potential impact outside academia for the development of policies and 

interventions directed at supporting individuals, including those at risk of long-term non-

employment and retired individuals, to use and develop their cognitive abilities during time out 

of employment, and so support their capacity to live independent, quality lives in later life.  

 

The finding that long-term non-employment in men was associated with lower cognitive function 

and faster cognitive decline and that some of this association was explained by losses in 

cognitive stimulation during time out of employment could be used by policy makers to develop 

interventions that provide non-employed men with opportunities to use and develop their 

cognitive abilities. Furthermore, the finding that some of the association was explained by the 

mental health consequences of long-term non-employment points to the importance that such 

interventions also address mental health issues.  

 

In current times, when individuals are living longer post-retirement, the finding that voluntary 

work during non-employment supported cognitive function in later life is also important. 

Interventions that provide retired individuals with meaningful opportunities to undertake 



6 

 

voluntary work should be supported, particularly voluntary work that motivates individuals to use 

and develop their cognitive skills. The benefits of voluntary work go beyond the cognitive 

stimulation that they can provide individuals. They may also provide the daily structure, shared 

experience and social contact which are often lost on retirement, and may also have 

psychosocial benefits, e.g. raised self-esteem, and benefits for the recipient of the voluntary 

work and wider society.  

 

The finding that there were gender differences in the occurrence of non-employment across the 

working life and the association between non-employment and cognitive function and decline 

also has potential policy implications. It suggests that enabling women to take time out of work 

to raise a family is beneficial for their cognitive functioning in later life. This suggests that 

policies that support mothers to take time out work for the initial child-rearing period, when there 

is greater potential for role conflict, are crucial, particularly at a time of increasing female 

workforce participation. In recognition of the economic necessity that both parents work, policies 

that enable parents to share “maternity” leave without economic consequences will continue to 

be important. 
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Chapter 1 : Introduction 

Cognitive abilities are integral to health and well-being throughout life, and their maintenance 

into old age is an important determinant of quality of life and living independently. Cognitive 

skills develop throughout life, and while they tend to decline as a normal part of ageing, the rate 

at which decline occurs varies between individuals (Hayden et al., 2011, Schaie et al., 2004, 

Stern, 2002), and is influenced by a range of factors that operate across the life course, 

including social class (Turrell et al., 2002), education (Lee et al., 2003), health (Warsch and 

Wright, 2010) and lifestyle (Cadar et al., 2012). Work characteristics including employment 

complexity (Schooler et al., 1999) have also been identified as important determinants of 

cognitive function and decline in later life.  

 

There is a large body of research that has demonstrated an association between non-

employment, and unemployment specifically, and poorer physical and mental health, and higher 

mortality (Pharr et al., 2012, Paul and Moser, 2009, Kroll and Lampert, 2011, Burgard et al., 

2007, McKee-Ryan et al., 2005). Cognitive function and decline however remain largely 

unexamined as potential outcomes that are influenced by the experience of non-employment. 

The aim of this PhD research is to investigate the association between non-employment and 

cognitive function and decline in mid to late-life using data from the MRC National Survey of 

Health and Development (NSHD) and the English Longitudinal Study of Ageing (ELSA). The 

NSHD is a prospective study of individuals who have been followed regularly since birth in 

March 1946, and it has longitudinal data on employment after leaving formal education and 

cognitive function in later life. It also has data on childhood cognitive ability and mental health; 

education; social class; and mid-life physical and mental health, lifestyle and social participation. 

ELSA is a longitudinal study of individuals aged 50 and above living in England. It has up to 

eight waves of data collected over the last 16 years, including information on individuals’ 

cognitive function, physical and mental health, and social and economic conditions. Detailed life 

history data has also been collected, providing information on life events taking place earlier in 

study members’ lives, including their employment histories. Both studies therefore offer 

opportunities to examine the association between non-employment over the working life and 

cognitive decline in mid to late-life.  
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1.1 Cognitive decline and dementia in the context of population ageing 

Globally, survival at birth and in later life is increasing. A recent World Health Organization 

(WHO) report estimated that by 2050 the global population aged 60 years and above would be 

2 billion (World Health Organization and Alzheimers Disease International, 2012). In the United 

Kingdom specifically, between 1990 and 2013, life expectancy at birth increased from 75.7 to 

81.0 years (Newton et al., 2015). Furthermore, data from the Office for National Statistics (ONS) 

(2014) shows life expectancy at age 65 for men has increased from 12.96 years in 1980-82 to 

18.19 years in 2010-12, and for women it has increased from 16.91 years in 1980-82 to 20.73 in 

2010-12 (Figure 1.1). This will have implications for the number of people with dementia and 

cognitive impairment. 

 

Figure 1.1: Life expectancy at age 65 in the UK (ONS, 2014a) 

 

 

Although cognitive decline is not an inevitable part of ageing, it is a serious concern for ageing 

societies because it precedes cognitive impairment and dementia, and results in the loss of 

independence and increases reliance on health and social care services. Dementia is a 

neurodegenerative disease that is associated with losses in many cognitive functions. It results 

in decreased ability to carry out daily activities and maintain independence, with sufferers 

becoming increasingly reliant on family, friends and public health and social services. It 

currently affects 850,000 people in the UK, and is estimated to cost £26.3 billion/year, of which 
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£11.6 billion is the cost of unpaid care by family and friends (Alzheimer's Society, 2013). 

Research suggests that there is a progressive decline in cognitive functions before typical 

diagnostic criteria of dementia are met, which suggests that it may be possible to intervene 

earlier in the life course to prevent dementia (Amieva et al., 2008). 

 

1.2 Cognitive function and ageing 

Cognitive function refers to the ability of individuals to gain awareness of, perceive, understand 

and engage with ideas, the world around them, and their inner state of being (Richards, 2014). 

It encompasses the skills of processing information, applying knowledge and developing and 

changing mental maps based on experience (Fiocco and Yaffe, 2010), and is fundamental to 

living a productive and independent life. Maintaining cognitive function into later life is therefore 

considered to be a key aspect of healthy ageing (Kuh et al., 2014). 

 

Cognitive ageing can be thought of as a dynamic set of gains and losses rather than a simple 

process of decline leading to cognitive deficits (Ballesteros et al., 2015). The brain is able to 

make changes to its neural connections and function throughout life, an ability which is known 

as neuroplasticity. These changes to neural connectivity and function are made in response to 

the changing demands that are put on the brain, and to neurodegenerative processes 

(Ballesteros et al., 2015). Neuroplasticity is exemplified by a study of London taxi drivers 

(Maguire et al., 2006). Becoming a London taxi driver involves learning the layout of over 

25,000 London streets and thousands of places of interest and takes 2-4 years. Neuroimaging 

of taxi drivers’ brains revealed that compared to controls, the taxi drivers had greater grey 

matter volume in the posterior hippocampus, which plays a role in visuospatial learning. They 

also had less grey matter volume in the anterior hippocampus, and the degree of reorganisation 

was correlated with years of experience (Maguire et al., 2006), consistent with a causal effect 

rather than selection into this occupation based on the prior optimal organisation of these neural 

systems. 

 

Despite the neuroplasticity of the brain and its ability to generate neural connections in 

response to the changing demands that are put on it, most cognitive functions begin to decline 

in mid- to late-life. However, there is substantial variability in the magnitude of decline that 
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individuals experience, and the age at which declines begin is not uniform across cognitive 

abilities. 

Cognitive function is often divided into two distinct types of ability, fluid and crystallized. Fluid 

abilities cover memory, reasoning and speed, and refer to the ability to process and learn new 

information, and to focus on a specific task. In contrast, crystallized abilities refer to the ability to 

use learned skills and knowledge (Horn and Cattell, 1967). Research has demonstrated that 

fluid abilities are susceptible to ageing, with research indicating that they peak in early 

adulthood and begin to decline before age 50 (Singh-Manoux et al., 2012, Salthouse, 2009). In 

contrast, crystallized ability is well-preserved, even in the face of mild dementia, only beginning 

to decline much later in life (Salthouse, 2006) (see figure 1.2).  

 

Figure 1.2: Trajectories of fluid and crystallized abilities across the life course (Craik and 
Bialystok, 2006) 

 

 

Since it is those aspects of cognitive function associated with fluid cognitive abilities that begin 

to decline earlier in life, research into cognitive decline has tended to use measures of cognition 

that focus on the domains of memory, executive functions, speed of processing and visuo-

spatial function (Richards and Deary, 2014). Three of these domains, memory, executive 

function and speed of processing, are the focus of this PhD research and are described below. 

 

Memory refers to the process of encoding, storing, retaining and retrieving past events, facts 

and processes. Nilsson (2003) described five interacting components of memory; procedural 

memory, priming, semantic memory, working memory and episodic memory. The first three of 
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these are oriented to the future in that the skills or concepts are acquired for later use and the 

individual does not need to travel back in time in order to retrieve the information. Working 

memory, or short-term memory is oriented to the present because it captures information that is 

currently being processed. The final aspect of memory, episodic memory, is used for the 

encoding and conscious retrieval of past experiences or events and requires an individual to 

mentally travel back in time in order to access the required information (Nilsson, 2003). It is this 

latter aspect of memory that is particularly susceptible to ageing and morbidity, and a key focus 

of research on cognitive decline. It is assessed through a variety of tests that involve learning 

and recall (immediate and delayed) of word lists or stories (see for example, (Small et al., 2012, 

Mitchell et al., 2012). 

 

Executive functioning is involved in the self-regulation of goal-directed behaviour and 

organisation, and use of information (Drag and Bieliauskas, 2010). It refers to a wide range of 

cognitive processes that include attention, mental flexibility, planning, problem-solving, 

organisation and abstraction (Steel et al., 2004).  They are assessed using a variety of tests 

including tests of verbal fluency (e.g. category and letter), rule-learning and mental flexibility 

(e.g. Wisconsin Card Sorting Test) and sequencing (Salthouse, 2005). 

 

Finally, turning to speed of processing, Salthouse (2000) has suggested that decreases in 

speed of processing may underlie age-related declines in other cognitive abilities, e.g. memory 

and reasoning. This suggestion has been supported by an analyses of longitudinal data 

covering up to 16 years from 806 individuals aged 50 to 88 years at baseline (Finkel et al., 

2006b). Processing speed tests use relatively simple timed tasks, and cover reaction time tasks 

that are undertaken on a computer or simpler restricted time pencil-and-paper tasks. An 

example of the former is a choice reaction time task with visual stimuli, in which an individual is 

presented with a code table containing pairs of symbols and digits. Symbol-digit pairs are 

displayed in the centre of the computer screen and the participant presses one key (e.g. “s”) if 

the pair corresponds to one of the pairs on the code table, and any other key if it does not. 

Scores on this test are based on the time taken to respond to the stimulus. Pencil-and-paper 

tests include visual matching tasks in which participants are presented with a list of five-number 

sets, with their aim being to circle the two numbers within each set that are the same. Similarly 

to the reaction time tasks, participants are given a limited amount of time to complete the pencil-
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and-paper tasks, with their score representing the number of items completed (minus any 

errors) (Salthouse, 2000).  

 

1.3 A life course approach to cognitive function  

The life course approach studies the long-term effects of physical, social and environmental 

exposures operating both across an individual’s life time and inter-generationally, on later health 

(Kuh et al., 2003). It is based on evidence that adult health and age-related chronic illnesses 

can be linked to biological, behavioural and psychosocial exposures spanning the intra-uterine 

environment and infancy, through childhood and adolescence, into adulthood and later life 

(Ben-Shlomo and Kuh, 2002).  

 

Key life course influences on cognitive functioning begin with the genes and early social and 

material environment, continue with education and extend into adulthood including occupation, 

physical and mental health, and lifestyle (Richards and Deary, 2014). In childhood, poverty has 

been found to have a negative effect on cognition, through a lack of cognitive stimulation in the 

home, parenting style, poor home physical environment, and poor child health at birth (Guo and 

Harris, 2000). Cognitive function contributes to educational attainment, and education further 

contributes to cognitive function (Clouston et al., 2012, Richards and Sacker, 2003). Learning 

and education contribute to cognition not only through teaching knowledge and employment-

related skills, but also through the development of additional cognitive skills and confidence, 

and by providing a qualification that is used to select individuals into the workforce (Richards 

and Hatch, 2011). Similar effects have also been shown for adult education (Hatch et al., 2007).  

 

Individuals spend a substantial proportion of their adult years in employment, therefore it is not 

a surprise that studies have shown that it influences cognitive functioning in later life. More 

complex occupations have been associated with higher cognitive function (Gow et al., 2014b, 

Finkel et al., 2009, Jorm et al., 1998), and a reciprocal association between occupational 

complexity and cognition has also been identified (Schooler et al., 1999). Other exposures in 

adulthood that have implications for cognitive function in later life include health and lifestyle. 

Cardiovascular disease (CVD) and its risk factors (e.g. diabetes mellitus, high BMI and raised 

serum cholesterol) have been associated with poorer cognitive function and decline (Warsch 

and Wright, 2010, Solomon et al., 2007). Studies have also found that depressive symptoms in 
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adulthood are associated with increased risk of mild cognitive impairment and cognitive decline 

(Richard et al., 2013, Zahodne et al., 2014), and evidence suggests that these associations 

extend into later life (Gao et al., 2013).  

 

Turning to lifestyles, there is also evidence that smoking, physical activity (Hamer and Chida, 

2008, Cadar et al., 2012), alcohol consumption (Anttila et al., 2004) and diet (Cadar et al., 2012) 

influence cognitive function and decline. Mid-life smoking has been associated with lower 

cognitive function, increased decline, and higher risk of cognitive impairment (Richards et al., 

2003b, Sabia et al., 2012, Park et al., 2013, Anstey et al., 2007), and studies have suggested a 

j-shaped association between alcohol consumption and cognitive function, whereby risk of 

cognitive impairment is lowest among light to moderate drinkers, but higher among non-drinkers 

and frequent drinkers (Anttila et al., 2004). Studies also show that higher levels of physical 

activity are associated with slower cognitive decline (Cadar et al., 2012, Richards et al., 2003a) , 

and Cadar et al. (2012) also provided evidence that a consistently healthy diet was associated 

with slower cognitive decline. Research has also provided evidence that participating in leisure 

time activities, particularly those that are cognitively stimulating (e.g. participating in an 

education course, learning a language, playing bridge or chess), is associated with higher 

cognitive function and slower decline in later life (Bosma et al., 2002, Hultsch et al., 1999, 

Schooler and Mulatu, 2001, Richards et al., 2003a).  

 

However, the life course approach is about more than linking earlier and later time points in an 

individual’s life. It is also important to consider the historical contexts in which lives are lived, 

which is a core aspect of the life course paradigm discussed by Elder (1994). This life course 

paradigm recognises that differences in birth year expose individuals to different historical 

contexts, with their associated opportunities and constraints (Elder, 1994). Furthermore, 

historical contexts also expose individuals to differing societal expectations regarding the timing 

and sequencing of events (e.g. entering the workforce and retirement) and life course roles (e.g. 

breadwinner versus home maker).  

 

This section has summarised evidence indicating that cognitive function and decline are 

influenced by a range of factors that operate across the life course. Recognising that these 

influences accumulate over the life course, that influences from earlier in life may set individuals 
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on a pathway which increases their exposure to later risk or protective factors, and that 

individual life courses are shaped by the historical contexts in which they are lived, this PhD 

research takes a life course approach.  

 

1.4 Cognitive function and the role of non-employment 

A lifestyle that is rich in cognitive activities which involve mental abilities being challenged, 

practised and reinforced may maintain and develop cognitive abilities and protect against 

cognitive decline in later life. Consistent with this, evidence has shown that engaging in 

cognitively stimulating activities influences cognitive function and decline in later life (Hultsch et 

al., 1999). Evidence has also shown that more complex environments, i.e. those that encourage 

and motivate individuals to use and develop their cognitive skills, are associated with higher 

cognitive function in later life (Schooler, 1984, Fisher et al., 2014). An important variable source 

of cognitive stimulation and environmental complexity in early- and mid-adulthood is 

employment (Schooler et al., 1999), with research showing that more complex occupations are 

associated with better cognitive function (Then et al., 2015, Andel et al., 2014, Finkel et al., 

2009, Forstmeier and Maercker, 2008, Potter et al., 2008). Furthermore, this association has 

been shown even when selection into occupation by prior cognition is taken into account 

(Hauser and Roan, 2007).  

 

Disuse theory suggests that cognitive function is vulnerable after the loss of cognitively 

stimulating activities. Removal of work-based cognitive stimulation during periods out of 

employment may decrease opportunities to participate in cognitively stimulating activities 

influencing cognitive function and decline in later life. Evidence supports this supposition; time 

out of work was associated with lower cognitive function (Adam et al., 2013), and retirement 

was associated with five-year change in cognitive function in a sample of civil servants (Roberts 

et al., 2011). In line with evidence from studies of cognitively stimulating leisure-time activities, 

Adam et al. (2013) showed that certain non-professional activities may compensate for losses in 

occupational cognitive stimulation. Furthermore, risk of cognitive impairment was higher in 

individuals experiencing non-employment spells lasting six months or more that were described 

as “Unemployed” or “Sickness”, when compared to individuals who did not report these types of 

non-employment. Conversely, employment gaps that were described as “Training” or “Maternity 

leave” were associated with lower risk of cognitive impairment  (Leist et al., 2013). This 
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evidence suggests that experience of employment gaps during the working life (i.e. non-

employment) may influence cognitive function and decline in later life, and that since types of 

non-employment (non-employment situations) may differ in the amount of cognitive stimulation 

that they provide, their association with cognition in later life will vary by non-employment 

situation.  

 

1.5 The Social and Economic Context 

As individual life courses are influenced by the historical and societal contexts in which they are 

lived, associations between non-employment and cognitive function and decline are likely to be 

influenced by the social and economic environment. 

 

The NSHD members were born in March 1946, and the members of ELSA that were used in 

this PhD research were born on or prior to 1st March 1950. Their childhoods and working lives 

occurred within very different social and economic contexts, to each other and to those of more 

recently born generations. The 1944 the Education Act, which established free secondary 

education in grammar, technical and secondary modern schools, raised the school leaving age 

to 15 years1 (Davey Smith et al., 2001). However, for many, particularly working class pupils, 

the curriculum was of little relevance, and up to the end of the 1970s, two-thirds of population 

still left school at the minimum statutory age, many without any formal qualifications. The 

economic context was such though, that those without qualifications were able to secure 

employment in semi- and unskilled occupations in mining and manufacturing, while those with 

qualifications were able to access skilled occupations. Furthermore, opportunities for upward 

occupational mobility were greater, and individuals without educational qualifications were able 

to move up to a higher level occupation without increasing their level of qualifications. Only a 

very small proportion of those individuals that are the focus of this PhD research continued into 

university, and these individuals were more or less guaranteed a high-level occupation for life 

(Wadsworth and Brynner, 2011).  

 

Beginning in the mid-1970s, however, the unemployment rate began to increase. Prior to the 

mid-1970s the unemployment rate remained at ≤3%, but from the mid-1970s unemployment 

                                                           
1 Although this was then increased to 16 years in 1973, this increase did not apply to the members of the NSHD and 
ELSA who were already aged 23. 
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increased and since then it has not dropped below 5% (it was 8.2% in 2012) (Clegg, 2012). The 

peaks in the unemployment rate, which occurred in the 1980s (11-12%) and 1990s (9-10%), 

were associated with the economic recessions at these times (Philpott, 2012, Denham and 

McDonald, 1996) (figure 1.3). 

 

Figure 1.3: Unemployment rate (age 16 and above): 1971-2017 

 

Source: Data taken from UK labour market: May 2018 (aged 16 and over, seasonally adjusted) 
(ONS, 2018b) 
 

Associated with the increase in the unemployment rate was a change in the distribution of 

employment, with the decline of manufacturing and rise of service industries. Although some of 

these service sector jobs required specific training and skills, many did not, and there was a 

shift from manual to non-manual occupations, with the decreasing level of unskilled manual 

employment being accompanied by a rise in semi- and unskilled non-manual occupations (e.g. 

sales and customer services) (Wadsworth and Brynner, 2011, Philpott, 2012). The loss of 

manual mining and manufacturing related employment mainly affected men, and some, 

particularly older men, were not able to achieve a shift from a manual to non-manual job 

(Wadsworth and Brynner, 2011). 

 

Another striking feature of the period covering the working ages of the individuals who are the 

focus of this PhD research was the change in the female workforce participation (Clegg, 2012). 

While the percentage of working age men participating in the labour force has decreased from 
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91.4% in 1971 to 79.6% in 2017 that of women has increased from 52.7% in 1971 to 70.5% in 

2012 (see figure 1.4). This increased female participation can be related to changes not only in 

the distribution of occupations and the rise of semi- and unskilled non-manual occupations, but 

also to employment legislation, fertility control, technological advances, and social and cultural 

factors. These included the provision of contraceptive advice by local authorities regardless of 

marital status (1967), the Equal Pay Act (1970), the Sex Discrimination Act (1975), and the 

higher efficiency and lower cost of domestic appliances (Philpott, 2012). An additional, less 

positive, reason for the rising levels of female employment was the decline in men’s wages, 

which coupled with the increased home ownership from 51% in 1971 to 85% in 1981, pressured 

women into employment in order to meet mortgage payments and enhance living standards 

(Wadsworth and Brynner, 2011).  

 

Figure 1.4: Employment rate (age 16 and above): 1971-2017 

 
Source: Data taken from UK labour market: May 2018 (ONS, 2018b) 
 

Although increased female workforce participation has eroded the traditional gendered divisions 

between work and family roles (McMunn et al., 2015), for the cohorts that are the focus of this 

research, the traditional model of work and family roles dominated their working lives. The 

emphasis was on women being caregivers and responsible for domestic work, whereas it was 

mostly men who were breadwinners, whose lives were focussed on the work sphere. For the 

majority of women work was seen as a temporary state prior to exit from the labour force in 

order to marry and raise a family, and while many women did return to the workforce post child-

rearing, some did not. (Crompton, 1997).  
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To summarise this section, the social and economic context in which the working lives of the 

individuals who are the focus of this PhD research were lived were markedly different to those 

of the more recently born cohorts, who are now approaching early to late middle age. Firstly, the 

majority left education when they were aged 15 without formal qualifications, at a time when 

unemployment was low and they were able to move from education in to manual employment, 

with greater opportunities to move into non-manual employment than in more recent times. 

Secondly, during their working lives there was a radical change in the distribution of 

occupations, with manual manufacturing and mining-related jobs being replaced by semi- and 

unskilled service-related employment. This change in the distribution of occupations was 

associated with a decrease in male employment and increasing levels of female employment, 

which eroded the traditional gendered division between work and family roles. Although the 

majority of women left the workforce in order to raise a family, many returned to employment 

later in their working lives either owing to economic necessity, or through choice. Table 1.1 

provides a list of the political, social and economic events and changes that are relevant to this 

PhD research.  

 

Table 1.1: Summary of events and policies relevant for this PhD research 

Year  NSHD age ELSA age† 

1942 Publication of the Beveridge Report Social Insurance and 
Allied Services, which laid the foundations for the post-war 
welfare state. 

  

1944 Education Act, established free compulsory secondary 
education to age 15 (implemented in 1947) in grammar, 
technical and secondary modern schools. 

  

1946 National Insurance Act, established the welfare state on 
the lines set out in the Beveridge Report, with compulsory 
contributions to cover unemployment, sickness, maternity 
and old age benefits. 

  

1946 National Health Service Act establishes free 
comprehensive health care. 

  

1948 National Health Service begins. 2  

1951 Introduction of GCE O’ and A’ Levels. 5 ≥1 

1959 Crowther Report published, which includes the 
recommendation to raise the school leaving age to 16 
(implemented in 1972/3). 

13 ≥9 

1959 National Insurance Act introduced retirement pensions and 
contributions related to earnings (a major departure from 
the Beveridge Report of flat rate contributions). 

13 ≥9 

1960 Repeal of the National Service Act, ending compulsory 
military conscription. 

14 ≥10 

1961  Oral contraception licensed for use. 15 ≥11 

1963 Report of the Committee on Higher Education 
recommended changes to the structure of higher 
education with a doubling of the number of student places 
available. 

17 ≥13 

1967 Family Planning Act permits local health authorities to 
provide contraceptive advice regardless of marital status. 

21 ≥17 
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Year  NSHD age ELSA age† 

1970 Election of a Conservative government with Edward Heath 
as Prime Minister. 

24 ≥20 

1970 Equal Pay Act disallowed discrimination between men and 
women in terms and conditions of pay, and obliged firms to 
pay men and women doing the same job the same wage 
by the end of 1975. 

24 ≥20 

1972 Miner’s strike. 26 ≥22 

1973 Education Act increases the school leaving age to 16. 27 ≥23 

1973 Organisation of Petroleum Exporting Countries (OPEC) 
quadruples oil prices. 

27 ≥23 

1973  Britain joins the European Economic Community. 27 ≥23 

1974 Imposition of 3-day working week to conserve energy. 28 ≥24 

1974  Election of a Labour government with Harold Wilson as 
Prime Minister. 

28 ≥24 

1975 Sex Discrimination Act makes it illegal to discriminate on 
grounds of sex or marital status. 

29 ≥25 

1976 Resignation of Harold Wilson as Prime Minister and James 
Callaghan becomes Prime Minister. 

30 ≥26 

1979 Election of a Conservative government with Margaret 
Thatcher as Prime Minister. 

33 ≥29 

1979 Employment Protection Act, which gave maternity pay and 
job protection to some employed women. 

33 ≥29 

1979 A further OPEC increase in oil prices 33 ≥29 

1980  Housing Act allows the sale of local authority-owned 
housing to tenants. 

34 ≥30 

1982 Employment Act prohibited the requirement of union 
membership as a criterion for employment. 

36 ≥32 

1984 Miners’ Strike. 38 ≥34 

1986 De-regulation of financial markets (the “Big Bang”). 40 ≥36 

1986 Social Security Act moves away for universal benefits to 
means testing. 

40 ≥36 

1986 Sex Discrimination Act removes restrictions on women’s 
employment. 

40 ≥36 

1990 Poll Tax riots. 44 ≥40 

1990 Election of a Conservative government with John Major as 
Prime Minister. 

44 ≥40 

1992  The Maastricht Treaty signed establishing the European 
Union in 1993 with the UK as a member. 

46 ≥42 

1997 Election of a Labour government with Tony Blair as Prime 
Minister. 

51 ≥47 

2008 Bank crisis and recession begins. 62 ≥58 

2010 Election of a coalition Conservative/ Liberal Democrat 
government with David Cameron as Prime Minister. 

64 ≥60 

* Born March 1946; † Born before 1st March 1950 
Adapted from: Wadsworth and Brynner, 2011 and Davey-Smith et al. 2001 
 

1.6 Structure of the thesis 

This thesis is divided into ten chapters. After this brief introductory chapter, Chapter 2 reviews 

the relevant literature and identifies gaps in the literature that this PhD research will address. 

Following on from the literature review, Chapter 3 details the conceptual model for this PhD 

research, and its aim, objectives and hypotheses. The methods used in the research for the 

analyses with the 1946 British birth cohort are presented in Chapter 4, and then Chapter 5 

presents the results of the analyses with this dataset. Chapter 6 then details the methods used 

in the research for the analyses with ELSA. Chapters 7, 8 and 9 present the results of the 
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analyses with the ELSA data. Chapter 7 describes the non-employment experiences of men 

and women in the ELSA sample. Chapter 8 examines the association between non-employment 

and cognitive function in mid to late-life, and Chapter 9 then examines non-employment and 

longitudinal decline in cognitive function. Chapter 10 then draws the work together, with a 

summary of the main results as well as a discussion of the implications of the findings, and the 

main strengths and limitations of the research.  
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Chapter 2 : Literature Review 

The aim of this literature review is to give context to the PhD research. It provides an overview 

of the two theoretical approaches that inform the research: the engagement hypothesis and 

Schooler’s theory of environmental complexity (Schooler, 1984). It then reviews the literature 

which has examined the relationship between the mental demands of work and cognitive 

function and decline, and between non-employment and cognitive function and decline. The 

chapter then turns to the evidence for alternative pathways between non-employment and 

cognitive function and decline and for selection into non-employment. The final section identifies 

the gaps in the literature that this PhD research aims to address. 

 

2.1 The Engagement hypothesis 

Summarized by the adage “use it or lose it”, the engagement hypothesis proposes that 

performance on cognitive tasks is influenced by cognitive activities across the life course. A 

lifestyle that is rich in stimulating activities and that involves mental abilities being challenged, 

practised and reinforced may result in the maintenance and development of cognitive functions 

and abilities in later life (Pushkar et al., 1999). It may also offer protective benefits against 

cognitive decline and decrease the risk of dementia (Bielak, 2010). Conversely, a low level of 

cognitive engagement raises the risk of cognitive impairment and dementia. The concept that 

staying mentally active maintains cognitive function and possibly prevents cognitive decline is 

plausible and widely accepted because it equates with evidence for the relationship between 

physical activity and physical fitness (Salthouse, 2006). However, it has not been consistently 

supported. 

 

Studies have found cross-sectional and longitudinal associations between activity engagement 

and cognitive function (Gow et al., 2014a, Brown et al., 2012, Mitchell et al., 2012, Agrigoroaei 

and Lachman, 2011, Carlson et al., 2011, Newson and Kemps, 2005, Singh-Manoux et al., 

2003, Wilson et al., 2003, Hultsch et al., 1999). Using a coordinated analysis approach on data 

from four longitudinal studies, Mitchell and colleagues (2012) found cross-sectional associations 

between cognitive activity (activities which make significant demands on an individual’s 

cognitive skills) and higher cognitive function on four measures of cognition. Similarly, Hultsch 
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et al. (1999) found that activities classed as novel information processing2 were associated with 

better performance on a range of cognitive measures, including verbal recall and verbal fluency. 

Variety of cognitive activity has also been associated with cognitive function, which suggests 

that undertaking a variety of activities may exercise a wider range of cognitive abilities, resulting 

in more generalised cognitive benefits than frequent participation in one or two highly 

intellectual activities (Carlson et al., 2011). 

 

The consistency of the research examining cross-sectional associations between activity 

engagement and cognitive function offers compelling support for the engagement hypothesis. 

However, this association could be bi-directional. Although longitudinal studies do in some way 

address the issue of the directionality, the majority start when individuals are in their 50s and 

they are therefore unable to account for cognitive ability earlier in the life course.  

 

Research using the MRC National Survey of Health and Development (NSHD), which began in 

1946 with a sample of more than 5,000 babies, has been able to address this issue. 

Participation in seven spare time activities3 at age 36 were positively associated with verbal 

memory. This association was independent of childhood cognitive ability suggesting that the 

association between activity and cognitive function was unlikely to be due to reverse causation 

(Richards et al., 2003a).  

 

Consistent with this, an examination of participation in 15 socio-intellectual leisure activities4 at 

three stages in the life course, age 20-35, age 40-55 and age 60-75, showed that participation 

in these activities in midlife (age 40-55) was associated with higher cognitive function in later 

life, independent of age-11 cognitive ability, education, social class, smoking and alcohol. 

However, the association between lifetime participation in the 15 socio-intellectual activities and 

higher cognitive function in later life was attenuated when these same covariates were included 

in the model (Gow et al., 2017). This latter finding differed from Wilson, Barnes et al. (2003) who 

used a 25-item list of cognitive activities split over five ages, 6, 12, 18, 40 and the present (age 

                                                           
2 Assessed using 27 activities, for example learning a language and playing bridge. 
3 For example, playing chess, bridge and similar games; going to the cinema; voluntary work. 
4 Activities included visiting the library, reading a newspaper or magazine, and visiting friends and family. 
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84)5, and  found that lifetime participation in cognitive activities was associated with three of 

their five cognitive measures (semantic memory, perceptual speed and visuo-spatial ability) 

(Wilson et al., 2003). However, this study did not adjust for childhood cognitive ability and it also 

examined a different set of activities. 

 

In summary, studies have tended to support the view that engaging in cognitive activity is 

associated with higher cognitive ability at one time-point. However, as stated above, since such 

research is cross-sectional it is not possible determine the direction of the association without 

an indicator of prior cognitive ability, which few studies have measured (Smart et al., 2014). 

Turning to cognitive change, research has been less consistent. There is a body of research 

that has found that an engaged lifestyle is associated with better maintenance of cognitive 

function and slower decline (de Frias and Dixon, 2014, Vemuri et al., 2014, Carlson et al., 2011, 

Small et al., 2012, Ghisletta et al., 2006, Newson and Kemps, 2005, Mackinnon et al., 2003, 

Bosma et al., 2002, Schooler and Mulatu, 2001, Hultsch et al., 1999, Pushkar et al., 1999). 

Extending their cross-sectional findings, Hultsch et al. (1999) also found that participation in 

novel information processing activities, such as learning a language, playing bridge and using a 

computer, was associated with slower decline in working memory. Similarly, using data from the 

Maastricht Aging Study, Bosma and colleagues found an association between participation in 

physical, social and mental activities and cognitive decline. Participation in each of the activities 

was independently associated with slower decline in cognition, and the activities had a 

cumulative effect, exhibiting a linear association between the number of activities and cognitive 

decline. However, other studies have found that although activity engagement was associated 

with cognitive function, it was not associated with the rate of cognitive decline (Mitchell et al., 

2012, Brown et al., 2012, Bielak et al., 2012, Aartsen et al., 2002). In their coordinated analysis 

of four longitudinal studies, Mitchell et al. (2012) found that although cognitive activity predicted 

cognitive function it did not predict declines in any of the cognitive domains studied. 

 

Several studies have tracked both cognition and activity engagement over time, and while they 

found that changes in engagement in cognitive activities were associated with changes in 

cognitive function, they also showed reciprocal associations (Bosma et al., 2002, Small et al., 

                                                           
5 Age 6: read to, play games, tell a story; age12 and 18: visit library, read newspapers, read magazines, read books, 
write letters, play games; age 40 and present: read newspapers, read magazines, read books, write letters, play games. 
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2012, Schooler and Mulatu, 2001, Hultsch et al., 1999). Using data from the Victoria 

Longitudinal Study, Hultsch et al. (1999) found that individuals who maintained their level of 

novel information processing activities over six years, showed slower declines in working 

memory over time. However, an alternatively specified model indicated a stronger relationship 

in the reverse direction, with decreases in cognitive function being associated with decline in 

novel information processing activities. Using an additional wave of data for the Victoria 

Longitudinal Study participants, Small et al. (2012) investigated the temporal relationships of 12-

year changes in cognitive activities and 12-year changes in three cognitive domains, verbal 

speed, episodic memory and semantic memory. They demonstrated that the direction of the 

associations between the cognitive activities and cognitive domains depended on the cognitive 

domain. The analyses demonstrated a bi-directional relationship between participation in 

cognitive activities and verbal speed; higher levels of participation in cognitive activities 

predicted slower declines in verbal speed, but slower verbal speed was related to fewer 

reductions in cognitive activity. Although this latter association was counter-intuitive it was not 

addressed by the authors. In contrast to the bi-directional association between participation in 

cognitive activities and the verbal speed domain, the analysis showed unidirectional 

associations between participation in cognitive activities and the episodic memory and semantic 

memory domains, with higher levels of participation in cognitive activities predicting slower 

declines in both domains.  

 

In contrast to these studies, using data from members of the Swiss Interdisciplinary Study of the 

Oldest Old, Ghisletta and colleagues (2006) did not find reciprocal associations in their study of 

the relationship between engagement in different types of activity, two of which could be 

considered to be cognitively stimulating6, and two measures of cognitive performance, 

perceptual speed and fluency. They found that although changes in media and leisure activities 

influenced changes in perceptual speed, which was measured by a cross-out test, changes in 

perceptual speed were not associated with change in participation in either media or leisure 

activities. Furthermore, no associations were seen between participation in media activities or 

participation in leisure activities and verbal fluency, measured by category fluency. However, 

                                                           
6 Participation in media activities was measured by frequency of listening to the radio, watching television, reading the 
newspaper and reading books or magazines, and participation in leisure activities was measured by frequency of 
playing games (cards, board games, chess and scrabble) and frequency of doing crossword puzzles.  
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this study may have been hampered by the short time period over which cognition and activity 

were measured (one year) and the older age of the study participants (aged 80-85 years). 

Studies that have found reciprocal associations have all examined change over longer time 

intervals, ranging from three years (Bosma et al., 2002) to 20 years (Schooler and Mulatu, 

2001), and have included individuals at younger ages. 

 

Inconsistencies in the findings may be related to several factors. Firstly, the number and range 

of activities included in the lists used to assess cognitive activity have varied widely. Studies 

using shorter lists of activities may overlook salient activities and so underestimate the influence 

of different activities on cognitive function. Furthermore, the same activities may provide 

different amounts of cognitive stimulation for different people, and therefore the influence of 

different activities on cognition may be poorly estimated. The latter issue has been addressed 

with the development of an index of cognitive activity, which takes into account both the 

frequency of activity and participants’ ratings of the cognitive demands that each activity make. 

Using this index of cognitive activity, cognitive activity was associated with cognitive ability 

cross-sectionally, but it was not associated with age-related declines in cognitive ability 

(Salthouse et al., 2002). 

 

Secondly, the measures that have been used to assess cognitive function have varied widely. 

They have included subjective ratings of cognitive performance (Schooler and Mulatu, 2001), a 

global measure of cognitive status (Bosma et al., 2002, Carlson et al., 2011) and measures of 

one or more cognitive domains. This makes it difficult to consistently identify significant 

associations between participation in cognitively stimulating activities and one or more cognitive 

domains (Bielak, 2010). 

 

A third reason for inconsistencies in the findings of studies is related to the variety of covariates 

that have been accounted for in the analyses. While it is common for studies to include gender, 

age, education and socio-economic position in their models since these are known to be 

associated with cognition (Schooler and Mulatu, 2001, Richards et al., 2003a, Bosma et al., 

2002, Agrigoroaei and Lachman, 2011), there has been no consensus over which, if any, 

additional covariates should be included. Studies have additionally controlled for family income 

(Schooler and Mulatu, 2001); physical health (Seeman et al., 2001, Wilson et al., 2002, 
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Richards et al., 2003a, Small et al., 2012, MacKinnon et al., 2000), childhood cognitive ability 

(Richards et al., 2003a, Gow et al., 2014a); mental health (Seeman et al., 2001, Wilson et al., 

2002); physical activity (Seeman et al., 2001); ApoE genotype (Wilson et al., 2002); and 

sensory functioning (Ghisletta et al., 2006). Studies that adjust statistical models for fewer 

confounders can be expected to be subject to more residual confounding than those adjusting 

for a more comprehensive range. 

 

One final issue to consider when examining cognitive decline is the period over which cognitive 

decline is observed. This has ranged from one year (Ghisletta et al., 2006) up to 20 years 

(Schooler and Mulatu, 2001). This is important, especially in younger populations, because 

shorter follow-up periods may be of insufficient length for a change in cognition to be modelled 

statistically, and for studies to have sufficient power to detect any effect of cognitive 

engagement.  

 

The engagement hypothesis suggests that engaging in social, intellectual and physical activities 

may benefit cognitive function and slow cognitive decline. Although it is intuitively plausible, 

research examining the engagement hypothesis has had diverse findings. Research has 

generally shown that activity engagement is associated with higher cognitive function. Some 

studies have also shown that it is associated with slower cognitive decline, and there is 

evidence that the association is reciprocal and mutually reinforcing. The following section 

describes the second theory that has informed this PhD research, Schooler’s theory of 

environmental complexity. 

 

2.2 The environmental complexity theory 

According to Schooler’s theory of the psychological effects of environmental complexity 

(Schooler, 1984), the complexity of an individual’s environment is determined by its demands 

and stimuli. As environmental stimuli increase in diversity they require individuals to make more 

decisions, and in making these decisions, they need to take into account more considerations 

and often contradictory contingencies. This creates a more complex environment. If the 

environment also rewards cognitive effort, individuals should be motivated to develop their 

intellect and cognitive skills and generalize these cognitive processes to other situations 

(Schooler, 1984, Fisher et al., 2014). However, should the environment change to the extent 
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that a high level of cognitive functioning is not required, it may not provide sufficient rewards to 

maintain this high level of cognitive functioning. Prolonged exposure to such simple 

environments may then result in the individual experiencing decreases in cognitive function.  

 

Much of the initial evidence for the psychological effects of environmental complexity in the 

midlife comes from the Kohn-Schooler research programme on the psychological effects of 

occupations (Kohn and Schooler, 1969, Kohn and Schooler, 1982). This programme collected 

data on a wide range of occupational and psychological variables from a sample of 3,101 men 

representative of males employed in civilian occupations in the United States. Information on 

the degree of occupational self-direction and an individual’s work with people, data7 and things8 

was used to derive measures of complexity. Occupational self-direction was used to provide an 

indication of the extent to which the job required thought and independent judgement. A score 

of 1 on the three complexity measures indicated that the individual had no significant 

relationship with people, data or things, and the top scores were 10, 9 and 9 respectively9. An 

overall measure of occupational complexity was also used, which ranged from not at all 

complex (1) to establishing a complex system of analysis and analysis of multiple outcomes (7). 

Cognitive functioning was measured using an index of intellectual flexibility, which was derived 

from men’s answers to a range of cognitive questions and tests, and the impression that the 

respondents made on the interviewer (Schooler et al., 1999). While these complexity measures 

may influence cognition directly, they may also influence it through a range of other factors that 

are associated with health, for example material resources, wealth and social status.  

  

Using the information initially collected in 1964, Kohn and Schooler found reciprocal effects 

between occupational complexity and intellectual flexibility, and that the association between 

work complexity and intellectual flexibility was greater than in the reverse direction (Schooler, 

1984). This model was then extended to include ten-year follow-up data from a sub-sample who 

were still under 65 years of age, and their wives (687 men and 269 women). The findings 

                                                           
7 “Things” covered objects, e.g. machines, tools, materials and products. 
8 “Data” covered knowledge, information and ideas. 
9 The top score for complexity of work with people (10) was mentoring, with intermediate levels that covered receiving 
instructions (3), persuading (5), and supervising (7). The top level for complexity of work with data (9) was synthesising, 
with intermediate levels that covered comparing (3), compiling (5) and analysing (7). The top level for complexity of work 
with things (9) was setting up machines and equipment, and the intermediate levels covered manipulating (5) and 
operating or controlling (7).  
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indicated that intellectual flexibility determined occupational complexity ten years later, which in 

turn impacted intellectual flexibility (Kohn and Schooler, 1982).  

 

In order to assess if this finding extended to older individuals, and using more standard 

measures of cognitive functioning10, the analysis was extended to include 20-year follow-up 

data on a sub-sample who were still working (160 men and 73 women). The findings of this 

extension study indicated that among men, while complexity of work continued to be positively 

associated with intellectual flexibility, the reciprocal effect was not statistically significant. It was 

not possible to estimate cross-lagged effects between intellectual flexibility and occupational 

complexity 20-25 years later, owing to the substantially reduced sample size. The pattern of 

associations seen in men was similar to that seen in women11 (Schooler et al., 1999). The 

findings coming from Kohn and Schooler’s research programme have been replicated in more 

recent studies of different populations and using different measures of occupational complexity 

and cognitive functioning (see following section). 

 

Schooler’s theory can be considered similar to engagement theory, but it provides more detail 

on the extent to which activities can be considered to be cognitively stimulating. Furthermore, 

while it initially focussed exclusively on occupations, Schooler and Mulatu (2001) also applied 

their theory of occupational complexity to leisure time activities and examined the effects of the 

complexity of leisure activities on intellectual functioning in the same population. Using 

information on an individual’s leisure time activities with data, things and special interests, and 

on activities and hobbies, measures of complexity of leisure time activities were derived. 

Supporting the findings of Hultsch et al. (1999), they found that the complexity of leisure time 

activities of middle-aged and older adults was related to their measure of comprehensive 

intellectual functioning. More complex leisure activities were associated with higher intellectual 

functioning, and higher intellectual functioning was associated with higher complexity of leisure 

time activity (Schooler and Mulatu, 2001).  

                                                           
10 Six tests: immediate recall, category fluency, number series, verbal meaning, identical pictures, and different uses 
(SCHOOLER, C., MULATU, M. & OATES, G. 1999. The continuing effects of substantively complex work on the 
intellectual functioning of older workers. Psychol Aging., 14, 483-506.). 
11 To examine possible gender differences in the pattern of associations, the measurement model was restricted to the 
two time-points at which women were assessed (1974 and 1994/5). For both men and women, this model indicated a 
statistically significant effect from 1994/5 occupational complexity on 1994/5 intellectual flexibility, and a non-significant 
reciprocal association. 
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2.3 Occupational complexity and cognition 

The Kohn-Schooler research programme on the psychological effects of occupations (Kohn and 

Schooler, 1969, Kohn and Schooler, 1983) has demonstrated that work provides a variable 

source of intellectual demands (measured by job complexity) and that these demands are 

associated with cognitive functioning twenty years later, even after controlling for prior cognitive 

ability (Schooler et al., 1999). These findings have been replicated in different study 

populations, using different measures of occupational complexity and different cognitive 

measures and outcomes (Fujishiro et al., 2017, Pool et al., 2016, Then et al., 2015, Then et al., 

2014, Gow et al., 2014b, Fisher et al., 2014, Andel et al., 2014, Then et al., 2013, Forstmeier et 

al., 2012, Finkel et al., 2009, Karp et al., 2009, Forstmeier and Maercker, 2008, Potter et al., 

2008, Andel et al., 2007, Hauser and Roan, 2007, Andel et al., 2005, Seidler et al., 2004, 

Bosma et al., 2003, Jorm et al., 1998). 

 

Hauser and Roan (2007) used data from the Wisconsin Longitudinal Study, which comprised 

data on over 10,000 men and women who graduated from Wisconsin high schools in 1957, 

including data on their high school leaving rank and academic ability based on a validated IQ 

test. Their analyses indicated that higher job complexity was associated with higher abstract 

reasoning, and higher abstract reasoning was associated with higher job complexity. 

Furthermore, the associations held after controlling for high school academic ability (Hauser and 

Roan, 2007). Potter et al. (2008) similarly found that individuals whose jobs had higher 

intellectual demands and higher levels of interaction and communication scored higher on a 

cognitive status test even when prior intelligence was controlled for (measured by the Armed 

Services Intelligence Test at least 40 years before cognitive testing). Additionally, the cognitive 

benefit of a job with higher intellectual demands was greater for individuals with lower 

intelligence levels than those with higher levels of intelligence (Potter et al., 2008). These 

findings are consistent with other studies that have examined occupational complexity (or 

occupational mental demands) and cognitive function (Then et al., 2014, Gow et al., 2014b, 

Andel et al., 2014, Forstmeier and Maercker, 2008, Finkel et al., 2009), and similar associations 

have been shown between occupational complexity and mild cognitive impairment and 

dementia (Fankhauser et al., 2015, Forstmeier et al., 2012, Then et al., 2013, Valenzuela et al., 

2011, Karp et al., 2009, Kröger et al., 2008, Andel et al., 2007, Andel et al., 2005, Bosma et al., 

2003, Potter et al., 2007, Seidler et al., 2004).  
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One further important finding from studies of occupational complexity and cognitive function 

came from a study of older Canadians. High occupational complexity was associated with lower 

risk of dementia, but the association varied for two sub-groups formed according to duration of 

principal occupation. Participants who had held their principal occupation for more than 23 

years (the median duration of principal occupation) had lower risk of dementia if they held a 

high complexity occupation, compared to those who had not. However, for participants who had 

held their principal occupation for up to 23 years, occupational complexity was not associated 

with dementia risk (Kröger et al., 2008). This suggested that both high job complexity and 

stability or accumulation were important. 

 

For the most part, studies examining associations between measures of occupational 

complexity or the mental demands of work and cognitive function, dementia and mild cognitive 

impairment have indicated that high occupational complexity is associated with higher cognitive 

function in later life and lower risk of dementia and cognitive impairment. Furthermore, these 

associations are independent of a wide range of possible confounders. Turning to cognitive 

decline however, the findings are less consistent. Some studies have found no association 

between occupational complexity or intellectual demands and cognitive decline (Gow et al., 

2014b, Finkel et al., 2009). In a study of a Danish sample comprising 483 individuals (the 

Glostrop 1914 cohort), occupational intellectual challenge was not associated with cognitive 

decline over a 20-year period (Gow et al., 2014b). This was consistent with an earlier study 

using data for 462 individuals in the Swedish Adoption/ Twin Study of Aging, which found that 

only one of the twelve possible complexity-cognition combinations that were examined was 

statistically significant (Finkel et al., 2009). This study used three complexity measures 

(complexity with people, data and things), and examined the association of each one with each 

of four cognitive components (memory, verbal ability, spatial ability and processing speed). The 

one significant association that was found was between complexity of work with people and 

decline in spatial ability. While more complex occupations were not associated with cognitive 

decline pre-retirement, after retirement they were associated with faster decline in spatial ability, 

possibly suggesting that “disuse” following retirement from a more complex occupation predicts 

faster cognitive decline unless something replaces the more complex occupation. However, as 

stated above, this was the only association out of 12 that were examined that was statistically 
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significant, suggesting instead that while a more complex job promotes higher baseline 

cognitive function, it has little effect on cognitive decline. 

 

However, there is another body of research from larger studies in the US and Europe, which 

has found that high occupational complexity was associated with slower decline (Fisher et al., 

2014, Then et al., 2015, Pool et al., 2016, Marquié et al., 2010, Marioni et al., 2012a). A study of 

over 1000 members of the Leipzig Longitudinal Study of the Aged (LEILA) rated the mental 

demands of participants’ longest held occupations and used linear mixed effects growth models 

to examine the impact of a mentally demanding job on baseline cognitive function and cognitive 

decline over a maximum of eight years. A high level of mental work demands was associated 

with higher baseline cognitive function and slower decline (Then et al., 2015). This finding was 

consistent with a larger study of 4182 members of the US Health and Retirement Study. 

Individuals who had held jobs with high mental demands had better episodic memory and 

slower decline over 18 years of follow-up compared to individuals who had held less mentally 

demanding jobs (Fisher et al., 2014). Furthermore, this study used two measures of cognitive 

function and the findings were consistent for both, and were independent of age, sex, 

education, income, cardiovascular disease, depressive symptoms and self-rated health.  

 

Interestingly, several studies also examined cognitive decline in older individuals with severe 

cognitive impairment or dementia finding that decline was faster for individuals who had held 

more complex or intellectually challenging occupations (Marioni et al., 2012c, Andel et al., 2006, 

Marioni et al., 2012a). These findings support the hypothesis that individuals with higher job 

complexity may accumulate more cognitive reserve, and that this reserve will enable them to 

compensate for initial neuropathological damage. However, once cognitive impairment 

becomes obvious, because the neuropathological damage is greater, the subsequent rate of 

decline is faster (Marioni et al., 2012a). 

 

One reason for the lack of consistency between the findings of these studies may be related to 

the measurement of job complexity. The Swedish study (Finkel et al., 2009) matched the 

occupation that participants reported as their main occupation to the US census categories and 

then used these categories to rate occupational complexity. It is possible that country 

differences in job tasks resulted in misclassification of some jobs. In addition, the complexity of 
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work experienced by individuals holding the same jobs may differ depending on their 

characteristics. The Glostrop cohort study (Gow et al., 2014b) in some way overcame this by 

using a self-reported measure of the intellectual challenge of their work, which was derived from 

questions regarding whether an individual’s job was varied or routine, and whether it was 

intellectual versus manual. However, this represented a limited range of characteristics by which 

to assess the degree of intellectual challenge provided by a job and was prone to self-report 

errors. 

 

Developing out of Schooler’s environmental complexity theory, a large body of research has 

examined the association between the complexity (or intellectual challenge) of a job and 

cognitive function, risk of dementia or cognitive impairment, and cognitive decline. The majority 

of studies have reported significant associations with cognitive function and dementia in the 

expected direction. Furthermore, these findings have been reported for a wide range of 

populations and are independent of a range of possible confounding factors, including prior 

cognitive ability. However, when it comes to cognitive decline the findings are less consistent, 

with some studies reporting that there was no association between the two, while others 

reported that higher complexity jobs were associated with slower cognitive decline unless 

individuals had reached a level of severe impairment. For these individuals, studies reported 

that decline was more rapid for those who had held high complexity jobs compared to those 

who had held low complexity jobs. 

 

Despite the large body of research that has examined job complexity and cognition in mid and 

later life, there has been relatively little research that has examined the association of economic 

inactivity (hereafter called non-employment) with cognitive functioning in later life. It is these 

studies that are reviewed in the following section. 

 

2.4 Cognitive disuse and non-employment 

If the use of cognitive skills, or cognitive engagement, protects or even enhances cognitive skills 

and processes, then the converse, disuse, may result in their atrophy. During adulthood a job is 

an important source of cognitive stimulation, and research has shown that it is an important 

determinant of their cognitive functioning in later life. Non-employment after full-time education 

or job loss not only involves loss of income, status and daily structure, but may also result in 
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individuals ceasing to use their full cognitive skills and abilities due to decreased opportunities 

and motivation to participate in cognitively stimulating activities and the reduced complexity of 

daily activities and cognitive environment. This may lead to the decline of cognitive skills and 

processes (Bianchini and Borella, 2015).  Since different activities may be undertaken by non-

employed individuals, and since these activities may differ in their cognitive demands and 

stimuli, different types of non-employment may exhibit different associations with cognitive 

function and decline in later life. Furthermore, different individuals may undertake different 

activities and with differing levels of cognitive activity during the same types of non-employment.  

 

Consistent with this hypothesis, in analyses using data from three large-scale longitudinal 

studies of ageing the duration of economic inactivity among individuals aged 50 and above was 

negatively associated with verbal recall (Adam et al., 2007). Following up on this study, Adam et 

al. also examined the association of different types of non-professional activity12 with three 

measures of cognitive function13. Consistent with the findings of their earlier study, they found a 

negative association between duration of economic inactivity and cognitive function, and they 

showed that several non-professional activities were associated with higher cognitive function. 

This suggested that certain types of non-professional activity, for example attending an 

educational or training course, or helping family, friends or neighbours, could compensate for 

economic inactivity (Adam et al., 2013). However, this study was cross-sectional and therefore 

reverse causation was a potential issue; deficits in cognitive functioning may have prevented 

people working, or cognitive functioning may have determined individual choices about the 

types of non-professional activities, as was suggested by Hultsch et al. (1999) in their study of 

leisure time activity and cognitive function.  

 

Leist et al. (2013) partially addressed the problem of reverse causality by examining the 

association between the experience of employment gaps and two-year decline in cognitive 

function using random effects models. In age and sex adjusted models, some types of 

employment gap (“Unemployment”, “Sickness” and “Homemaker”) were associated with higher 

                                                           
12 Seven non-professional activities were considered: voluntary or charity work, taking care of a sick or disabled adult; 
providing help to family, friends or neighbours; attending an educational and training course; going to a sports, social or 
other club; taking part in a religious organisation; and taking part in a political or community-related organisation. 
13 Verbal recall, semantic fluency, and global cognitive score derived by taking the mean of the standardized recall and 
fluency scores. 
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risk of cognitive impairment14, whereas others (“Training” and “Maternity leave”) were 

associated with lower risk of cognitive impairment. However, adjustment for early life factors 

(childhood material and socio-economic environment, and educational attainment) attenuated 

the association of “Training” with lower risk of cognitive impairment to a non-significant level, 

and adjustment for late-life factors15 attenuated the associations of “Sickness” and “Home 

maker” with higher risk of cognitive impairment. For cognitive decline, the analysis indicated that 

while employment gaps described as “Unemployment”, “Sickness”, “Training” and “Maternity 

leave” were associated with cognitive decline, adjustment for early and late life factors 

completely attenuated the associations for “Unemployment”, “Sickness” and “Maternity leave”. 

This suggested that the effects of these types of employment gap were attributable to early and 

later life health and socio-economic conditions. The association between “Training” and 

cognitive decline was partially attenuated by adjustment for early life factors suggesting that the 

effects of training were partly due to individuals who had more advantaged early life 

circumstances and higher educational levels being more likely than others to undertake training 

during employment gaps, or to take employment gaps to increase their knowledge and skills 

(Leist et al., 2013).  

 

However, this study had several limitations. First, the variable that was used to examine 

cognitive impairment did not reflect clinically diagnosable cognitive impairment since it was 

based on the study sample and not the wider population. It is more likely that it reflects the 

lower end of the “cognitively normal” range, and therefore the results would differ for mild or 

severe cognitive impairment in an older study population. A second limitation was the study’s 

use of a binary variable indicating that an individual reported one or more employment gaps 

lasting at least six months over their working life. This approach meant that the study was 

unable to investigate the possibility of a dose-response association between economic inactivity 

and cognition. Furthermore, it meant that the timing of the employment gap could not be 

considered. A third limitation was the use of cognitive data from the first two test occasions, 

which were only two-years apart. Studies have suggested that practice or retest effects between 

the first two measurement occasions are larger than those between later test occasions and are 

                                                           
14 In the bottom decile of scores on the global cognition score. 
15 Included household income and wealth, last job held, self-rated health, limitations in one or more instrumental 
activities of daily living (IADL), diagnosis with a medical condition. 
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also larger when intervals between test occasions are short (Salthouse, 2016, Rabbitt et al., 

2001, Vivot et al., 2016). This may have resulted in an underestimation of cognitive decline16. 

Although this could apply to all studies that have used repeated measures of cognitive function, 

the majority have used cognitive data from more than two test occasions or with longer intervals 

between test occasions, which may have reduced the magnitude of retest effects.  

 

The studies reviewed in this section have suggested that non-employment is associated with 

lower cognitive function in later life but not rate of decline, although the two-year period over 

which change was estimated may have been too short for a statistically significant effect to be 

demonstrated. Leist et al. (2013) also showed that the activities undertaken during employment 

gaps (hereafter called non-employment situations) had differing associations with cognitive 

function. It is to these activities that this review now turns. 

  

2.5 Non-employment situations and cognitive functioning  

Based on the engagement hypothesis, non-employment situations may differ in the level of 

cognitive demands and stimulation that they provide. Furthermore, while some non-employment 

activities may reward cognitive effort and motivate individuals to develop their cognitive skills, 

others may not. This may result in non-employment activities exhibiting different associations 

with cognitive function and decline in later life. 

 

Only two studies to date have examined associations between the different activities carried out 

during employment gaps and cognitive functioning (Adam et al., 2013, Leist et al., 2013). As 

was detailed in the previous section, both studies suggested that certain activities, e.g. 

“Maternity” (Leist et al., 2013) and voluntary work (Adam et al., 2013) are positively associated 

with cognition independent of early and late-life factors, whereas others, e.g. participating in a 

religious organisation (Adam et al., 2013) or “Unemployment”17 (Leist et al., 2013), either show 

a negative or null association with cognition. Leist and colleagues also demonstrated that 

employment gaps described as ”Training” were associated with slower cognitive decline 

                                                           
16 Attrition was controlled for with a non-response weight.  
17 Study members were only classed as having a spell of “Unemployment” if they indicated that “Unemployed and 
searching for a job” or “Unemployment but not searching for a job” were the activities that best described their situation 
during the gap (show cards 12-14 in the SHARELIFE questionnaire).  
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independent of early and late-life factors, whereas  “Maternity”, “Unemployment” and “Sickness” 

were not associated with cognitive decline independent of these factors. 

 

To my best knowledge, excluding the above-mentioned studies, no other studies have 

examined associations between different non-employment situations and cognitive function and 

decline in later life. Therefore, this section of the literature review draws on the findings of 

research that have investigated determinants of cognitive function and decline which are 

pertinent to six of the eight non-employment situations that are examined in this PhD study. 

These studies have examined unemployment, sickness and disability, home-making, 

retirement, education or training and voluntary work. Literature related to two of the non-

employment situations that were examined in this research was lacking. 

 

2.5.1 Unemployment 

In this PhD research, unemployment is used to denote that an individual stated that they were 

unemployed and looking for a job during an employment gap. This is similar to the International 

Labour Organisation’s definition of unemployment, which includes people without a job who are 

actively seeking work and are available to start work in the next two weeks, or out of work but 

have found a job and are waiting to start it in the next two weeks (ONS, 2018a). 

 

Leist et al. (2013) hypothesised that during spells of unemployment, individuals would have 

limited opportunities to undertake purposeful activities, resulting in higher risk of poor cognitive 

function. Consistent with this, they found that individuals who reported at least one spell of 

unemployment had increased risk of cognitive impairment taking into account early and late life 

demographic, social and health factors (Leist et al., 2013). However, in longitudinal analysis 

unemployment was associated with slower two-year cognitive decline, although, as mentioned, 

this association was explained by the early and late life factors that were included in the analytic 

models.  

 

Fryer and Warr (1984) also examined unemployment and cognitive function. They used a self-

reported cognitive measure (difficulty with 10 cognitive items18), which they hypothesised might 

                                                           
18 Including speed and quality of processing, accuracy, mental agility, comprehension, memory, and general alertness. 
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be impaired by unemployment. Their analyses indicated that length of unemployment was 

associated with more cognitive difficulties (Fryer and Warr, 1984). However, the use of a self-

reported measure of cognitive function is problematic since it may be particularly affected by 

mental health (Richards et al., 2014). Furthermore, their cognitive measure did not provide an 

indication of the severity of the problem that was experienced, and the study sample was 

restricted to working class men who were registered at Unemployment Benefit Offices in the 

UK. Therefore, the findings may not be applicable to women or individuals in other social 

classes. One final limitation of this study was its cross-sectional design, which cannot rule out 

reverse causation. 

 

2.5.2 Sick/ disabled 

Similarly to employment gaps described as unemployment, those related to sickness or 

disability may limit the opportunities that individuals have for participating in cognitive activities. 

Although Leist et al.’s analyses (2013) showed that employment gaps described as “Sickness” 

were associated with higher risk of cognitive impairment, this association was explained by 

adult socio-economic factors and health19, suggesting that the effect of sickness-related non-

employment could at least partly be attributed to the health conditions themselves,  even though 

sickness-related employment gaps may lack purposeful activity and limit opportunities to 

participate in cognitively stimulating activities. Similarly to employment gaps described as 

“Unemployment” however, Leist et al.’s analysis also indicated that sickness-related 

employment gaps were associated with slower two-year cognitive decline. This association was 

again explained by adult health and social factors.  

 

Regarding the nature of these health conditions, in the UK, three common health conditions are 

responsible for over two-thirds of work absence due to sickness, long-term incapacity and early 

retirement; circulatory and respiratory diseases, musculo-skeletal diseases and mental illness 

(Department for Work and Pensions, 2008). Circulatory illnesses, e.g. high blood pressure, 

have been associated with cognitive impairment and dementia (Warsch and Wright, 2010), and 

chronic obstructive pulmonary disease (COPD) and reduced pulmonary function have both 

been associated with lower cognitive function and decline (Vidal et al., 2013, Pathan et al., 

                                                           
19 Heart attack, high blood pressure or hypertension, high blood cholesterol, stroke and diabetes or high blood sugar; 
self-rated health. 
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2011, Richards et al., 2005, Anstey et al., 2004, Dodd, 2015, Weuve et al., 2011). Evidence 

also shows that mental health problems, which are the leading cause of sickness and disability 

related non-employment (Department for Work and Pensions, 2008), are associated with lower 

cognitive function and faster decline (Gale et al., 2012) and dementia (Barnes et al., 2012, 

Richard et al., 2013, Zahodne et al., 2014). Using data from the first four waves of ELSA (a six-

year period), Gale et al. (2012) showed that higher levels of depressive symptoms were 

associated with significantly lower baseline cognitive function and a faster rate of decline. The 

investigators also examined  the association in the reverse direction, but did not show that 

cognitive function was associated with change in depressive symptoms (Gale et al., 2012). 

 

In summary, sickness-related employment gaps are related to several health conditions which 

evidence has indicated influence cognitive function and decline in later life. Furthermore, 

although sickness-related non-employment may lack cognitive stimulation, its association with 

cognitive function and decline may also be due to the health condition itself. 

 

2.5.3 Looking after the home and family 

As part of the Kohn-Schooler research programme on the psychological effects of occupations 

Schooler et al. (1984) examined the nature of housework and its association with cognitive 

function. Complexity of housework was estimated in the same way as complexity of paid 

employment, through an appraisal of detailed descriptions of what the study members actually 

did. It was assessed in relation to study member’s work cooking, sewing, repairing and 

gardening, and reading about matters pertinent to household activities. The complexity ratings 

that were given to each of these ranged from relatively simple activities, e.g. handling things, 

serving people and comparing data, to more demanding activities, e.g. setting up machines, 

negotiating with people and synthesizing data. Similar to employment, individuals undertaking 

more complex housework activities (those that required thought and independent judgement) 

had higher cognitive function (measured by intellectual flexibility). Although this association was 

the same for employed and non-employed women (Schooler et al., 1984), the combined effect 

of work complexity and housework complexity for women whose work histories were 

characterised by a combination of family-work roles was not examined and compared with the 

effect of housework complexity for women whose work histories were characterised by long-

term looking after the home and family. Furthermore, the activities used to measure complexity 
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of housework excluded providing emotional support to the spouse and children, helping children 

with their schoolwork, and socialisation, all of which have a cognitive dimension.   

 

Leist et al. (2013) separated looking after the home and family into two categories enabling 

them to distinguish between long-term home makers who had low work attachment, and those 

women for whom home making was a temporary state of extended maternity leave (called 

“Maternity leave” in their analyses). Their analyses showed that “Home maker” was associated 

with higher risk of cognitive impairment, although this was explained by early life factors20, while 

“Maternity leave” was associated with lower risk of cognitive impairment independent of early 

and late-life factors. Their analyses showed that “Maternity leave” was also associated with 

slower cognitive decline, although this was explained by early and late life socio-economic and 

health factors21 (Leist et al., 2013). The researchers proposed that the association between 

maternity leave (lasting more than six months) and lower risk of cognitive impairment and 

slower decline might be related to this situation being a stimulating environment owing to the 

multiple life course roles that individuals undertook across periods of employment and child-

rearing, whereas the “Home maker” situation represented a more long-term state which 

focussed only on the family role, and was therefore less cognitively stimulating. This proposal 

was consistent with evidence from studies that have examined the association of work-family 

life courses with health. These studies have found that, compared to work histories that were 

characterised by partnership, parenthood and long-term employment, women whose work 

histories were characterised by long-term home-making had poorer self-rated health (Janzen 

and Muhajarine, 2003, McMunn et al., 2006a), higher BMI (McMunn et al., 2006a) and raised 

inflammation (Lacey et al., 2016a, Lacey et al., 2016c). These associations have been 

explained in terms of role enhancement, or the potential social, psychological and behavioural 

benefits of occupying multiple roles (partner, parent, paid employment), which would not be 

realised by women who were long-term homemakers (Janzen and Muhajarine, 2003, McMunn 

et al., 2006b). 

 

                                                           
20 e.g. occupation of the main breadwinner in the household, educational attainment, self-rated mathematical and 
language skills at age 10. 
21 e.g. household income and wealth, last occupation, self-rated health, at least one limitation on an IADL, and binary 
variables indicating diagnosed CVD, hypertension, high blood sugar, stroke, and high cholesterol 
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It is also important to consider informal caregiving i.e. care that is not financially compensated, 

where  the majority of informal caregivers provide care for a family member who are unable to 

carry out daily activities owing to physical, mental or cognitive impairments (Vitaliano et al., 

2003). Meta-analyses have indicated that, compared to matched non-caregivers, caregivers 

had poorer physical and psychological health (Vitaliano et al., 2003, Pinquart and Sorensen, 

2003). Pinquart and Sorenson’s meta-analysis (2003) indicated that differences between 

caregivers and non-caregivers were greatest for depression, stress, self-efficacy and subjective 

well-being, and while physical health was also poorer among caregivers, the difference was 

less. They also pointed to several moderators of the associations between care giving status 

and psychological and physical health, including gender, the carer’s relationship with the care 

recipient and the age of the caregiver. Differences between caregivers and non-caregivers were 

greater for samples with a higher proportion of female caregivers, for spouse caregivers 

compared to adult children caregivers and for caregivers of a person with dementia. The 

moderating influence of age was inconsistent: while depression and self-efficacy were worse for 

older caregivers compared to older non-caregivers, differences between younger caregivers 

and non-caregivers were worse for stress (Pinquart and Sorensen, 2003). 

 

Vitaliano et al. (2003) suggested a theoretical model to illustrate bi-directional pathways from 

caregiver exposure to stress to psychological distress22 and risky health behaviours, and from 

these to physiological effects and subsequent illness. They used this theoretical model to review 

studies that examined the relationship between caregiving status and cognitive problems 

(Vitaliano et al., 2011). This review pointed to evidence that caregivers had a greater risk of 

cognitive problems, and this greater risk was mediated by psychosocial risks (e.g. loneliness, 

isolation, decreased social interaction and depression), behavioural risk factors (e.g. lower 

physical activity and poor diet), and physiological processes (e.g. obesity, high cortisol levels 

and diabetes). Importantly for this PhD research, one of the behavioural pathways that Vitaliano 

et al. (2011) highlighted was that caregiving responsibilities might result in caregivers having 

less time to maintain a socially and intellectually engaged lifestyle. 

 

                                                           
22 Negative feelings or emotions (e.g. perceived burden, feelings of entrapment and resentment) that impact functioning. 
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More recently however, studies have suggested caregiving is associated with higher cognitive 

function (O'Sullivan et al., 2018, Bertrand et al., 2012, Zwar et al., 2018). Examining female 

caregivers (mean age 83.6 years), Bertrand et al. (2012) indicated that those who were 

continuous caregivers over the two-year follow-up period had higher cognitive function 

compared to continuous non-caregivers independent of age, marital status, education, physical 

health, depressive symptoms and perceived stress. Consistent with this, in a sample of men 

and women (mean age 67.5 years), O’Sullivan et al. (2018) showed that caregivers of a person 

with dementia had higher cognitive functioning compared to demographically matched non-

caregivers independent of education, physical health, physical activity, smoking, frailty and IQ. 

Although both of these studies found an association between caregiving status and higher 

cognitive function, consistent with both Vitaliano et al’s literature review (2011) and Pinquart and 

Sorenson’s meta-analysis (2003), caregivers reported higher levels of stress, and the caregiving 

group in O’Sullivan et al.’s study were also more likely than the non-caregiving group to use 

psychotropic medications23, smoke and be obese. Furthermore, the caregiver classification that 

was used by Bertrand et al. (2012) was based on helping a care recipient with difficulties in one 

or more activities of daily living (ADL) or IADL, which meant that carers may have few 

caregiving tasks. A limitation of both of these studies was their cross-sectional design. Zwar et 

al. (2018) examined the association between caregiving and cognitive function longitudinally, 

and similarly to Bertrand et al. (2012) and O’Sullivan et al. (2018) their analyses suggested that 

looking after someone was beneficial for cognitive function, but only among female caregivers. 

In contrast to Vitaliano et al (2011), this study was not restricted to caregiving of a family 

member with dementia and the positive association between caregiving and cognitive function 

was only for looking after someone performing nursing care, helping around the home and other 

types of care were not associated with cognitive function. It might be expected that these latter 

types of care would be greater for individuals caring for a person with dementia. Furthermore, 

the sample was not restricted caregivers of a person with dementia, but included looking after a 

family member e.g. grandchild, sibling, other family member or friend. 

 

When considering this PhD research however, it is important to note that the studies that have 

examined informal caregiving and cognitive function in later life have focussed on older 

                                                           
23 Anti-depressives and anxiolytic medication. 
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caregivers (>55 years old), spousal caregivers and caregivers of people with dementia. At the 

younger ages over which caregiving is assessed in this PhD research, care giving 

responsibilities may have different associations with cognitive function and decline in later life 

owing to potential differences in the relationship of the caregiver to the care recipient, the type 

of care provided and the greater potential for role conflict, as was suggested in Piquant and 

Sorenson’s meta-analysis. 

 

2.5.4 Retirement 

Retirement is a major life transition in later adulthood resulting in changes to an individual’s 

lifestyle and activities, with potential repercussions for physical and mental health, and cognitive 

function. Importantly for cognitive function, retirement may result in decreased mental activity 

unless individuals maintain their work-based cognitive stimulation through alternative activities 

(Roberts et al., 2011). 

 

Research on the cognitive consequences of retirement has produced mixed findings. Studies 

undertaken by economists have relied on the use of instrumental variables to eliminate bias due 

to unobserved heterogeneity and endogeneity, e.g. state pension age, and offers of early 

retirement windows. The majority of these studies have shown a significant negative effect of 

retirement on cognitive functioning (Bonsang et al., 2010, Rohwedder and Willis, 2010, 

Bonsang et al., 2012). Furthermore, using eligibility for social security as their instrumental 

variable, Bonsang et al. (2012) showed that the association between retirement and cognitive 

function was lagged, and the majority of the impact was in the initial retirement period. However, 

in a study using offers of early retirement as the instrumental variable, retirement was not 

associated with cognitive function. When the researchers disaggregated their analysis by 

occupation (blue versus white collar workers) the results suggested that if anything, retirement 

had a positive association with cognitive function among blue collar workers and no association 

among white collar workers (Coe et al., 2012). Taken together, the studies by economists 

suggest that retirement is associated with cognitive function, but its association may depend on 

the type of job held. 

 

Epidemiologic studies that have examined retirement and cognitive function longitudinally have 

also suggested that retirement is associated with cognitive function (Denier et al., 2017, Fisher 
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et al., 2014, Roberts et al., 2011, Xue et al., 2018). Roberts et al. (2011) used data on UK civil 

servants and found that although cognitive function improved over the years studied, the 

improvements were smaller among individuals who were retired. More recently though, Xue et 

al. (2017) used the same dataset, but with a longer follow-up period, to examine cognitive 

trajectories before and after retirement. Their analyses indicated that cognitive function declined 

both before and after retirement, and that for verbal memory, but not the other cognitive 

functions that were examined, post-retirement declines were steeper than those pre-retirement. 

This finding was consistent with Fisher et al. (2014). However, in contrast to Fisher et al., Xue et 

al. also showed that pre-retirement decline in verbal memory was shallower for individuals in 

higher grade occupations compared to those in lower grade occupations, but post-retirement 

their rate of decline increased and was similar to that of individuals who had held a lower grade 

occupation. In contrast, Fisher et al.’s analysis had indicated that both pre- and post-retirement 

declines were shallower for individuals who had held more mentally demanding occupations. 

This difference may have been due the two studies using different occupational measures to 

stratify their analysis. In a further recent study, Denier et al. (2017) also examined retirement 

and decline in cognitive function over seven years, and similarly to other studies they found that 

retirement duration was associated with higher decline, but in verbal fluency not verbal recall. 

Furthermore, their analysis indicated that associations between retirement and cognitive 

function varied according to the reason for retirement. Retirement for health reasons was 

associated with lower cognitive function, whereas voluntary retirement and retirement to care for 

family were both associated with higher cognitive function. 

 

Taken together, the findings of these studies suggest that associations between retirement and 

cognitive function and decline may be more complex than earlier studies had indicated, and that 

it is also important to consider that associations between retirement and cognitive function and 

decline may depend on the cognitive domain that is examined, the reason for retirement, the 

type of occupation held, and the activities that are undertaken post-retirement e.g. voluntary 

work, education, travel. 

 

2.5.5 Education 

Undertaking education/ training during employment gaps may directly stimulate cognitive 

activity through the learning of new knowledge or skills and social interaction, and may provide 
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opportunities for career progression. Although studies that have investigated associations 

between education and cognitive function have shown that education is positively associated 

with cognitive function in later life (Farmer et al., 1995, Lee et al., 2003, Clouston et al., 2012, 

Zahodne et al., 2014, Piccinin et al., 2013, Gottesman et al., 2014, Clouston et al., 2015), these 

studies examined the effect of education at baseline, which may have represented the 

educational level attained prior to entering the labour force. Of more interest to this PhD 

research is the effect of participating in education and training later in the life course, which has 

been investigated in the NSHD (Hatch et al., 2007). Hatch et al. (2007) looked at the 

association between educational qualifications obtained in adulthood24 and cognitive function in 

mid-life (age 53). They showed that independent of age 8 cognitive ability, formal education by 

age 26 and social mobility, all levels of adult education were associated with higher verbal 

ability and verbal memory at age 53, and that individuals who participated in adult education but 

did not obtain a qualification showed significantly higher verbal fluency. This study was 

consistent with analysis using Whitehall II data, which showed that participation in activities 

requiring high cognitive effort, e.g. courses and education or evening classes, was associated 

with higher cognitive function independent of age and socio-economic status (Singh-Manoux et 

al., 2003), although this latter finding was not independent of early cognition. However, neither 

of these studies examined cognitive decline, furthermore, they were not able to consider 

contextual factors related to education or training that was undertaken. Adult learning 

experiences will vary in terms of their subject matter, level, teaching, location and duration. 

Such contextual factors are likely to have important implications for the cognitive stimulation that 

they provide, and hence in determining their cognitive benefits. 

 

2.5.6 Voluntary work 

Reviews of the effect of volunteering on physical and mental health and survival, have 

suggested that volunteering in later life may be associated with better mental health and lower 

risk of mortality (Jenkinson et al., 2013, Anderson et al., 2014). However, there have been few 

studies on associations between volunteering and cognitive function and decline. Similarly to 

participating in education or training during employment gaps, voluntary work may provide 

opportunities for developing new skills and for social interaction, which may promote cognitive 

                                                           
24 No adult education; some education but no qualifications; some education with a qualification up to O’ Level; and 
some education with a qualification of at least A’ Level or equivalent. 
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activity in the absence of work-based cognitive stimulation. In line with engagement theory, 

Anderson et al. (2014) proposed that formal volunteering would increase the level of physical, 

social and cognitive activity of older individuals, and have cognitive benefits. However, their 

review of the health and cognitive benefits associated with volunteering provided limited 

evidence of this, mainly owing to the paucity of relevant studies. Of the 73 studies that were 

included in their review only eight examined cognitive function, and only one of these was 

prospective. Furthermore, this sole prospective study found no statistically significant 

association between volunteering and six-year change in mental status, although this may have 

been due to the low level of volunteering in their sample (4.4%) and consequently reduced 

statistical power (Anderson et al., 2014). 

 

Following Anderson and colleagues’ recommendation for more research on the cognitive impact 

of volunteering, Griep et al. (2017) examined volunteering and self-reported cognitive 

complaints and dementia risk in a sample of Swedish individuals aged 65 and above. In fully 

adjusted models25 continuous volunteering over the study period was associated with a 

significant decrease in the number of cognitive complaints reported and with lower risk of being 

prescribed dementia medication, whereas discontinuous volunteering was not associated with 

these outcomes (Griep et al., 2017). Their analyses did not find evidence of reverse causation, 

which was investigated by examining the association between baseline reporting of cognitive 

complaints or prescription of dementia medication and number of hours volunteered in the 

subsequent wave. The use of self-reported cognitive complaints was a limitation of this study, 

but the findings were consistent with those of a study using 14 years of data from the US Health 

and Retirement Study and an objectively measured cognitive outcome (Infurna et al., 2016). In 

linear growth curve models both volunteering at baseline and continuously over the follow-up 

period were associated with decreased risk of cognitive impairment26, independent of a wide 

range of socio-demographic27, health28 and lifestyle factors29 (Infurna et al., 2016). The analysis 

also indicated that this association was stronger in women than men. 

 

                                                           
25 Adjusted for age, education, income, self-rated health, prolonged sickness or disability and level of physical activity 
26 Eight or fewer points out of 35 on four tests of cognitive function. 
27 Age, sex, marital status, education, work status. 
28 Functional limitations, self-rated health, CVD and chronic illnesses, depressive symptoms. 
29 Smoking and physical exercise. 
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A more recent review of studies of cognitive function in relation to volunteering in later life 

(Guiney et al., 2017) identified 15 studies, including Griep et al. (2017) and Infurna et al. (2016) 

above. While the cross-sectional studies showed significant positive associations, the majority 

of the longitudinal studies did not find any significant effects of volunteering on cognitive 

function. However, in contrast to both Griep et al. and Infurna et al.’s analyses, none of the 

longitudinal studies that had null findings considered the changes in volunteering that may have 

occurred over the study period. 

 

The findings of these studies, together with those of Adam et al (2013), suggest that voluntary 

work is associated with better cognitive function. However, these studies were of older 

individuals, not those of working age, and the studies did not assess the contextual variables 

related to volunteering. The type of activity, level of cognitive demands and satisfaction provided 

by voluntary activities will vary widely and will be important in determining any cognitive benefits 

of undertaking voluntary work. 

 

2.5.7 Summary 

This section has reviewed studies that examine several non-employment situations and their 

association with cognitive function and decline in later life. Since few studies have specifically 

set out to investigate whether associations between non-employment and cognitive function and 

decline depend on the type of activity undertaken during employment gaps, this review has 

looked at studies that have examined associations between six activities, which are similar to 

the non-employment situations that are examined in this PhD research, and cognitive function 

and decline. Taken together with the findings of Leist et al.’s study, these studies suggest that 

different non-employment situations will have different associations with cognitive function and 

decline in later life. 

 

2.6 Alternative pathways between non-employment and cognitive 
function 

Non-employment may not only influence cognition through the removal of occupational 

cognitive stimulation but also through its influence on economic and material resources, health, 

lifestyle and social contact and interaction. This section presents evidence on the possible 

mediating pathways between non-employment and cognitive function and decline. 
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2.6.1 Material resources 

The first pathway that is considered is that of material resources. Employment status has 

important implications for the financial and material resources that are available to individuals 

and the households that they live in. Owing to losses in employment-related income, time out of 

employment decreases the opportunities for individuals to accumulate financial assets, for 

example savings, property and pensions, which can be drawn on in times of economic strain or 

in later life during retirement. The economic deprivation model of unemployment hypothesises 

that disadvantaged economic conditions of unemployed individuals are behind the association 

between unemployment and lower health status, since loss of employment may result in a 

reduction in their economic circumstances, potentially decreasing their access to pre-requisites 

of good health, e.g. healthy diet and lifestyles, good quality housing and social network (Janlert 

and Hammarstrom, 2009). Studies that have examined associations between employment 

status and health, and the extent to which these are explained by financial hardship, have 

provided support the economic deprivation model (Janlert and Hammarstrom, 2009, 

Nordenmark and Strandh, 1999, Rantakeisu et al., 1999).  

 

Studies using a variety of socio-economic indicators have also shown that lower socio-

economic position is associated with lower cognitive functioning and greater risk of dementia in 

later life. These studies have used education (Turrell et al., 2002), occupational social class 

(Karp et al., 2004, Fors et al., 2009), income (Karlamangla et al., 2009, Lang et al., 2009, 

Marden et al., 2017, Turrell et al., 2002) and wealth (Lang et al., 2009, Karlamangla et al., 2009, 

Cadar et al., 2018). The different socioeconomic indicators have been used to indicate socio-

economic status at different life stages, with education being used to indicate early adult socio-

economic status, occupational social class being used to indicate mid-life socio-economic status 

and wealth being used to indicate socio-economic status in later life. While socio-economic 

status is used in many of these studies to proxy cognitive reserve, it also indicates lifetime 

opportunities to accumulate economic resources, which can be drawn on to buffer the economic 

effects of losses in income during spells of non-employment, for example post-retirement 

(Banks et al., 2004). Wealth in particular is an important indicator of the living conditions and 

material circumstances in later life, and also of individuals who have had limited participation in 

the labour market. For example, using data from ELSA Cadar et al. (2018) showed that lower 

household wealth was associated with higher risk of incident dementia over a 12-year period, 
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independent of educational attainment and health. The researchers suggested that this 

association was due to higher wealth providing access to more cognitively stimulating 

environments, behaviours and cultural resources (e.g. books, theatres and concert halls, 

museums, social clubs and educational courses). It may also indicate that individuals are able 

to build and maintain larger social networks. These behaviours, environments and social 

networks may replace the loss of employment-related cognitive activity, enabling individuals to 

maintain their level of cognitive function and mitigate cognitive decline. 

 

This section has highlighted how time out of employment has important implications for the 

economic and material resources that are available to individuals. It has introduced literature 

which indicates that socio-economic status, including measures of economic and material 

resources, are associated with cognitive functioning and risk of dementia in later life. The 

following section reviews evidence that some of the influence of non-employment on cognition 

in mid- to late-life could be through its association with physical and psychological morbidity.  

 

2.6.2 Physical and psychological morbidity 

The second alternative pathway from non-employment to cognitive function and decline is that 

of health. Studies conducted in a wide variety of settings have found that non-employment, and 

unemployment specifically, are associated with poor mental health (Gallo et al., 2000, McKee-

Ryan et al., 2005, Paul and Moser, 2009, Song et al., 2016, Pharr et al., 2012) and physical 

health (Kroll and Lampert, 2011, Jin et al., 1995, Burgard et al., 2007, Bartley et al., 2004). 

Furthermore, as detailed above in section 2.5.2 the health conditions that are responsible for 

two-thirds of work absence due to sickness or incapacity are those that have also been shown 

to influence later cognitive outcomes. 

 

Looking firstly at physical health, unemployment has been associated with an increased risk of 

obesity in women (Laitinen et al., 2002) and a decrease in BMI among men (Montgomery et al., 

1998). Independent of prior physical or mental health, unemployment has also been associated 

with an increased risk of poor physical functioning compared to remaining employed (Gallo et 

al., 2000). Similarly, Burgard et al. (2007) found that among individuals whose job loss was not 

preceded by a health shock or due to health, unemployment was associated with decreased 

self-rated health, although this study’s use of a subjective measure of physical health may have 
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been confounded by mental health, which also decreased among those who experienced job 

loss (Burgard et al., 2007).  

 

Research has shown that several physical health conditions influence cognitive function and 

dementia and Alzheimer’s disease. High blood pressure has been associated with cognitive 

impairment and dementia (Warsch and Wright, 2010), and studies have also shown that mid-life 

BMI is associated with an increased risk of dementia and Alzheimer’s disease (Beydoun et al., 

2008, Anstey et al., 2011). These latter studies of BMI suggested that the association between 

BMI and risk of dementia was u-shaped, with both underweight and obesity being associated 

with higher risk of dementia. The meta-analysis of Beydoun et al. additionally suggests that the 

association between obesity and incident dementia was stronger among women than men, 

although this difference was not statistically significant. Anstey et al.’s meta-analysis examined 

BMI at different life stages, and showed that underweight, overweight and obesity in mid-life 

(age 40-59), but not in late life (age ≥60), incurred greater risk of dementia and Alzheimer’s 

disease. 

 

Respiratory diseases are responsible for two-thirds of sickness and incapacity related non-

employment (see section 2.5.2), and research has shown that both pulmonary function and 

Chronic Obstructive Pulmonary Disease (COPD) influence cognitive function and decline in 

later life (Anstey et al., 2004, Pathan et al., 2011, Richards et al., 2005, Vidal et al., 2013, 

Weuve et al., 2011). Richards et al. (2005) examined pulmonary function and cognitive decline 

in midlife in the NSHD and showed that higher pulmonary function was associated with higher 

baseline cognitive function and slower cognitive decline independent of childhood cognitive 

ability. Weuve et al. (2011) showed a similar association in a sample of men. 

 

Turning to mental health, there is a large body of literature from both cross-sectional and 

longitudinal studies that shows an association between non-employment and poorer mental 

health, particularly when measured by depressive symptoms (Paul and Moser, 2009, McKee-

Ryan et al., 2005, Pharr et al., 2012, Gallo et al., 2000, Burgard et al., 2007, Flint et al., 2013). 

Research also shows that depressive symptoms in adulthood are associated with lower 

cognitive function and higher risk of dementia (Barnes et al., 2012, Richard et al., 2013, 

Zahodne et al., 2014). More recently, two studies have examined the association between 
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mental health and cognitive decline (Richards et al., 2014, Zahodne et al., 2014). Examining the 

association between lifetime affective symptoms (the propensity for an individual to experience 

anxiety or depressive symptoms at age 13, 36, 43 and 53) and cognitive decline in mid-life (age 

53 - 60+), Richards et al. (2014) showed that individuals who had affective symptoms in 

adolescence but good adult outcomes had lower risk of short-term memory impairment and 

slower short-term memory decline. However, none of the other categories of lifetime affective 

symptoms30 was associated with the objectively measured cognitive outcomes. In contrast, 

Zahodne et al.’s analyses (2014) of the association between depressive symptoms and 12-year 

cognitive decline among older community-dwelling adults (mean age 77 years) showed that a 

higher level of baseline depressive symptoms was associated with faster memory decline. They 

also examined the association in the reverse direction, finding that memory scores did not 

predict change in depressive symptoms. These two studies differed in some important respects, 

which may partly explain the difference in their findings. The ages of the two study samples 

differed, with that of Zahodne et al. being older. Furthermore, the NSHD study used a lifetime 

measure of affective symptoms, whereas Zahodne et al.’s measure of depressive symptoms 

was from baseline, when individuals had a mean age of 77 years (Richards et al., 2014, 

Zahodne et al., 2014). The contrasting findings of these two studies may indicate that 

associations between depressive symptoms and cognitive decline only begin to emerge in later 

life. 

 

This section has reviewed evidence that suggests that at least some of the influence of non-

employment on cognition in later life may be through its association with poorer physical and 

mental health outcomes. The following section reviews evidence that some of the influence of 

non-employment on cognition in mid- to late-life could be through its association with lifestyles. 

 

2.6.3 Lifestyle factors 

One of the mechanisms that has been proposed to explain the link between non-employment 

and poor physical and mental health is through a deterioration of health behaviours (Bartley, 

1996). Negative health behaviours (e.g. heavy smoking and lack of physical exercise) may be 

used as a way of coping with and adapting to the financial or psychosocial pressures of not 

                                                           
30 Repeated moderate symptoms; adult on-set moderate symptoms; adolescent on-set symptoms with good adult 
outcomes; and adult on-set severe symptoms. 
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working. Consistent with this, studies have found associations between non-employment and 

smoking (Khlat et al., 2004, Hammarström and Janlert, 2002, Montgomery et al., 1998) and 

high alcohol consumption (Khlat et al., 2004, Morris et al., 1992). Crucially, Montgomery et al. 

(1998) and Hammarstrom and Janlert (2002) showed that although there was evidence that 

individuals who experienced unemployment initially had poorer lifestyles, unemployment was 

associated with further deterioration in health behaviours. Two more recent studies have 

examined non-employment and health behaviours over longer periods of time (Virtanen et al., 

2008, Janlert et al., 2015).  Virtanen et al. (2008) examined associations between five 

employment trajectories (upward, downward, stable, unstable and chronic unemployment) and 

changes in smoking, alcohol consumption, and physical activity over five years using data from 

a Finnish longitudinal study. They found that compared to the stable category (employed at all 

data collections), chronic non-employment and a downward employment trajectory were 

associated with increased alcohol consumption in men. Among women the analyses showed 

that compared to those in the stable category, women on the downward employment trajectory 

showed greater decline in physical activity (Virtanen et al., 2008). Consistent with this, Janlert et 

al. (2015) showed that longer non-employment durations were associated with deteriorating 

health behaviours for men (higher odds of daily smoking and high alcohol consumption), but not 

women (Janlert et al., 2015). Importantly, both of these studies adjusted their models for the 

relevant health behaviours at baseline. 

 

Research has also shown that lifestyle behaviours are important risk factors of cognitive 

function and decline in later life. There is a body of evidence that demonstrates an association 

between smoking and cognitive function and decline on a range of cognitive abilities (Sabia et 

al., 2012, Richards et al., 2003b, Lee et al., 2010). Compared to never smokers in the NSHD, 

those who smoked more than 20 cigarettes/day had lower cognitive function and experienced 

faster 10-year cognitive decline, and the association showed a dose-response (Richards et al., 

2003b). Further evidence of an association between smoking and cognitive decline comes from 

a meta-analysis of three prospective studies that examined the association between smoking 

status and cognitive decline. This meta-analysis showed that current and former smokers 

showed higher rates of cognitive decline compared to never smokers (Anstey et al., 2007).  
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Evidence has also shown that physical activity in mid-life is protective of dementia and 

Alzheimer’s disease (Rovio et al., 2005, Hamer and Chida, 2008), although a systematic review 

and meta-analysis of studies showed that there was a great deal of variability in the findings of 

studies. This variability has been related to the lack of consistency in the activities that are 

included in physical activity measures and the ages at which physical activity is assessed 

(Hamer and Chida, 2008, Stern and Konno, 2009). Both Richards et al. and Cadar et al. 

showed that higher mid-life physical activity was associated with higher cognitive function and 

slower decline in the NSHD (Richards et al., 2003a, Cadar et al., 2012). Both studies also 

examined changes in physical activity in mid-life and their findings suggested that the 

association between higher physical activity and slower cognitive decline was dependent on the 

maintenance or increase in physical activity across mid-life. 

 

This section has considered the evidence that suggests that some of the influence of non-

employment on cognition in later life may be through its association with lifestyle. The following 

section reviews evidence that has addressed a fourth potential pathway, through social activity 

and interaction. 

 

2.6.4 Social activity and contact 

Employment provides opportunities for social interaction and activity, and therefore non-

employment may result in decreased social contact and activity.  

 

Social activities include those that involve interaction with other people, e.g. participating in a 

club or organisation, playing games, meeting friends and looking after others. Studies have 

shown an association between more frequent participation in social activities and decreased 

risk of incident dementia and higher baseline cognitive function independent of a range of 

demographic, health and lifestyle variables (Wang et al., 2002, Karp et al., 2006, Fratiglioni et 

al., 2004). Studies of cognitive change however, have had less consistent findings. Richards et 

al.’s analysis of the NSHD data showed that participation in social activities at age 36 was 

associated with significantly higher verbal memory at age 43 independent of sex, age 15 

cognitive ability, education, occupational attainment, health status, mental distress and CVD 

risk, but not with cognitive decline between age 43 and 53 (Richards et al., 2003a); and two 

more recent studies have supported this finding (Marioni et al., 2015, Brown et al., 2012). In a 
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French cohort of community-dwelling individuals aged 65 years and above, a high level of social 

engagement was associated with higher baseline cognitive function but not cognitive decline 

independent of age, sex, marital status, depression, health conditions, difficulties with ADL and 

IADL, intellectual engagement and size of social network (Marioni et al., 2015). Brown et al.’s 

(2012) coordinated analysis of four longitudinal studies similarly suggested that higher social 

activity was associated with higher baseline cognitive function independent of age, sex and 

education, but not cognitive decline over an 8-21-year period. However, using different data and 

a different measure of social activity, compared to a low level of social activity a high level was 

associated with lower risk of declining from a slightly impaired cognitive state to a moderate or 

severely impaired state (Marioni et al., 2012b). The different findings may be due to different 

measures of social activity that were used, with the measure that was used by Marioni et al. 

(2012b) including activities that had a cognitive element, for example attending evening classes, 

furthermore, this study only adjusted for year of birth, sex, education and occupational 

complexity, and therefore may be subject to residual confounding. 

 

Research has also shown an association between social contact and cognitive function and 

decline (Elovainio et al., 2018). Using data on a sample of UK civil servants, Elovainio et al. 

(2018) derived a measure of social contact, which incorporated information on study members’ 

contact with family, friends and colleagues, participation in social or religious activities, and the 

number of relatives and friends seen once per month or more. They examined the association 

of this social contact variable with the trajectories of performance on three cognitive tests and a 

global cognitive measure (high performance trajectory, medium performance trajectory and low 

performance trajectory). The analyses showed that higher levels of social contact were 

associated with significantly lower risk of being in the low cognitive performance trajectory 

versus the high performance trajectory, independent of a range of demographic, lifestyle and 

health factors. 

 

Taken together these studies indicate that insofar as experience of non-employment may 

reduce opportunities for social contact and activity, non-employment will be associated with 

poorer cognitive function, and may also influence cognitive decline. 
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2.7 Early life circumstances, non-employment and cognitive function 
and decline 

The previous section reviewed evidence on how non-employment may influence cognitive 

function and decline in later life through its association with material resources, physical and 

psychological morbidity, lifestyle, and social interaction and participation, which may also be 

inter-related and interact with each other. This section focuses on factors from earlier in the life 

course that may select individuals into non-employment. It reviews studies that have examined 

the association of these factors with cognitive functioning in later life. 

 

2.7.1 Selection into employment and non-employment 

There is a large body of evidence showing that early life factors are important determinants of 

employment outcomes. An important study in this respect is Richards and Sacker’s path 

analysis using NSHD data, which examined the relative contribution of childhood social class 

(father’s occupation at age 4), childhood cognition (at age 8), educational attainment (at age 26) 

and occupation (at age 43) to cognition at age 53 (Richards and Sacker, 2003). The analysis 

showed strong, independent paths from childhood social class to childhood cognition, education 

and occupation, from childhood cognition to education and occupation, and from education to 

occupation (Richards and Sacker, 2003). Consistent with this, further research which included 

data from the National Child Development Study (NCDS), showed broadly similar patterns of 

associations to those that were seen in the NSHD study (Richards et al., 2009). These findings 

supported those of a study which indicated that risk of unemployment lasting at least 12 months 

was significantly higher among men who were in a disadvantaged social class in childhood 

(Registrar General’s social classes IV and V) and had no educational qualifications 

(Montgomery et al., 1996).  

 

Similarly to Richards and Sacker (2003), Richards et al. (2009) and Montgomery et al. (1996), 

Henderson et al. (2012) were also able to demonstrate the importance of childhood cognitive 

ability in determining employment outcomes. Their analyses, using data from three of the British 

birth cohorts31, showed that low childhood cognitive ability was associated with significantly 

higher odds of long-term sickness-related non-employment across the working years. The 

association was partially mediated by educational attainment and adult social class, suggesting 

                                                           
31 The NSHD, NCDS and British Cohort Study. 
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a pathway from low cognitive ability to low educational attainment and employment in an 

insecure or manual job, which may be more difficult to sustain in poor health. It may also have 

indicated a low skill-set that restricted an individual’s access to alternative jobs which could be 

undertaken in poor health  (Henderson et al., 2012).  

 

Montgomery et al. (1996) also showed that poor social adjustment at age 11 was associated 

with an increased risk of unemployment, a finding which was supported by analyses using data 

from the NSHD, NCDS and British Cohort Study (BCS) (Richards and Abbott, 2009). The 

analyses demonstrated that child and adolescent mental health problems have implications not 

only for mental health in adulthood, but are also associated with greater risk of adverse 

economic and social outcomes independent of socio-economic background and childhood 

cognitive ability. The study showed that adolescent conduct problems32 and emotional 

problems33 were associated with higher risk of poor educational attainment. Furthermore, for 

men adolescent conduct problems were associated with higher risk of economic inactivity in 

early and mid-adulthood, chronic economic inactivity34, and higher odds of manual employment 

and lower earnings, although the latter association was largely explained by social background, 

childhood cognitive ability and educational attainment. 

 

Additional studies using longitudinal data from the UK have specifically examined the influence 

of education on employment outcomes (Makepeace et al., 2003, Berthoud, 2009). These 

studies showed that higher levels of educational qualification were associated with a lower 

probability of non-employment, and unemployment specifically, and a higher probability of 

continuous employment. For example, using 32 years of data from the General Household 

Surveys, Berthoud (2009) showed that educational qualifications had a strong influence on an 

individual’s chance of being non-employed, with approximately half (46.1%) of the individuals 

who lacked educational qualifications being out of work in 2005 compared to only 16.5% of 

those with higher educational qualifications. The analyses also showed that individuals who 

lacked educational qualifications were more at risk of non-employment during recessions 

(Berthoud, 2009). 

                                                           
32 For example disobedience, lying, truancy, indiscipline, daydreaming. 
33 For example worries, fearfulness, solitariness and misery. 
34 Defined as being in the 10% of the sample with the worst economic inactivity (based on unemployment, sick leave 
and disability, but not looking after the home or in education). 
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Taken together the findings of these studies suggest that several factors which are “upstream” 

of entry into the workforce, influence each other, and independently influence employment 

outcomes in adulthood. Evidence also indicates that these factors influence cognition in mid- 

and later life. It is to this evidence that the following section turns.  

 

2.7.2 Childhood factors and education and cognitive functioning in later life 

2.7.2.1 Childhood social class 

Several studies have examined the association between childhood social class and cognitive 

function in later life (Everson-Rose et al., 2003, Fors et al., 2009, Turrell et al., 2002, Wilson et 

al., 2005). These studies indicated that independent of education and adult socio-economic 

status, a more advantaged childhood social class was associated with higher cognitive function. 

However, the studies did not take account of childhood cognitive ability, which may have been 

the reason for the inconsistency between these studies and those of Richards and Sacker 

(2003), whose path analysis suggested that any influence of childhood social class on cognitive 

function in mid-life was through its influence on childhood cognitive ability, educational 

attainment and adult social class. However there have been few studies examining the 

association of childhood social class with cognitive decline. Neither Everson-Rose et al. (2003) 

nor Wilson et al. (2005) found an association between childhood socio-economic conditions and 

cognitive decline, but two more recent studies have shown associations between childhood 

socio-economic conditions and cognitive decline (Osler et al., 2013, Marden et al., 2017). In a 

sample of Danish men with cognitive function measured at age 12, 18 and 57, a disadvantaged 

childhood social class was associated with faster decline in cognitive function between age 18 

and 57, and although this association was partly explained by education and adult social class, 

a residual association remained (Osler et al., 2013). Consistent with this, childhood social class 

was associated with 10-year cognitive decline in analysis using data from the Health and 

Retirement Study (Marden et al., 2017). Although this association was independent of education 

and adult social class, it did not take into account childhood cognitive ability, and therefore, the 

independent association between childhood social class and cognitive decline is likely to 

represent an over-estimate.   
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2.7.2.2 Childhood cognitive ability 

Deary et al. (2000 and 2004) demonstrated the importance of early life cognitive ability on later 

life ability in their analysis of the follow-up data on nearly 600 individuals who sat the Moray 

House Test at age 11 and 77 (or 80). Their analysis showed that there was a high level of 

stability in the test scores between the two ages (Deary et al., 2000, Deary et al., 2004), and 

consistent with this, studies  showed that higher childhood cognitive ability was associated with 

increased cognitive functioning in later life independent of education and occupational 

attainment (Osler et al., 2013, Richards et al., 2009, Richards and Sacker, 2003). Using data 

from the NSHD, higher cognitive ability at age 15, has also been shown to be associated with 

slower cognitive decline in mid-life independent of education, adult occupation, and adult 

cognitive ability (Richards et al., 2004, Gow et al., 2012). It has not yet been established 

whether this association continues into late-life but based on the findings from the Scottish 

Mental Survey follow-up (Deary et al., 2000, Deary et al., 2004) this might be expected. 

 

2.7.2.3 Childhood mental health 

The studies reviewed in section 2.6.1 suggested that adult depressive symptoms predicted 

cognitive function in later life. However, limited attention has been paid to the association of 

mental health problems in childhood or adolescence with cognition in later life, which may be 

due in part to the few longitudinal studies that have access to this information. Using data from 

the NSHD, higher levels of adolescent neuroticism35 were associated with lower mid-life 

cognitive function (age 53) measured by memory and verbal fluency, although these 

associations were explained by childhood cognitive ability and education (Gale et al., 2010). 

 

The NSHD has also been used to examine the association between adolescent mental health 

and cognitive decline (Xu et al., 2013). Using three mental health measures, teacher assessed 

emotional problems, conduct problems and self-organisation problems at age 13 and 15, the 

researchers showed that while one adolescent mental health measure, lower levels of 

adolescent self-organisation problems, were associated with higher verbal memory, none was 

associated with cognitive decline between age 43 and 60+. This null finding may have been due 

to the cohort being too young for variations in memory decline by adolescent mental health to 

                                                           
35 Based on responses of study members to 20 true or false statements at age 13. 
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be large enough to model, and therefore it could benefit from being re-visited now that a further 

cognitive assessment, at age 69, has occurred.  

 

2.7.2.4 Educational attainment prior to workforce entry 

There is a large body of evidence which shows that higher educational attainment is associated 

with lower risk of dementia and Alzheimer’s disease in later life (Fratiglioni et al., 2007, Karp et 

al., 2004, Caamaño-Isorna et al., 2006). Studies have also shown a positive association 

between education and cognitive function in later life (Richards and Sacker, 2003, Richards et 

al., 2009, Clouston et al., 2012). Since this association could be confounded by cognitive ability 

earlier in life, the findings of the latter studies are important because they have shown that 

associations between education and cognitive ability in mid and late-life were independent of 

cognitive ability in childhood (Richards et al., 2009, Richards and Sacker, 2003) and 

adolescence (Clouston et al., 2012). 

 

Turning to cognitive decline however, the research findings have been inconsistent. Early 

studies indicated that increased education was associated with lower change in cognition 

(Farmer et al., 1995, Christensen et al., 1997, Lee et al., 2003), however more recent studies 

have used more sophisticated longitudinal analytic methods, have examined change over more 

data points and a longer time period, and have used a variety of cognitive measures 

(Karlamangla et al., 2009, Zahodne et al., 2011, Gottesman et al., 2014, Piccinin et al., 2013).  

Although these studies also showed that higher education levels were associated with higher 

cognitive function, education was not associated with cognitive decline. Zahodne et al. (2011) 

used growth curve models to examine cognitive decline using 12-years of data from the Victoria 

Longitudinal Study. They showed that while education duration was associated with baseline 

cognitive function, it was not associated with rate of decline. The study examined a range of 

cognitive domains (memory, speed, and executive function), and the findings were consistent 

across these. Consistent with this, Piccinin et al.’s coordinated analysis of six longitudinal 

studies indicated that education was associated with MMSE across the six studies but was only 

associated with MMSE decline in one study. Sensitivity analysis suggested that this latter 

finding was related to the high number of individuals who had dementia at baseline or were 

dementing at baseline in the study where education was associated with MMSE decline. 
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Excluding these individuals from the analysis decreased the association between educational 

attainment and MMSE decline to a non-significant level. 

 

This section has reviewed the literature that examined the influence of early life factors on 

employment outcomes and the influence of these same factors on cognitive functioning and 

decline in later life. It has demonstrated that several factors, including educational attainment, 

may select individuals into non-employment, furthermore evidence suggests that these same 

factors also influence cognitive function in mid and later life. Evidence for their influence on 

cognitive decline however is less consistent, which may be related to the measures and analytic 

methods that are used, the age of study participants and at which the exposures and outcomes 

are examined, and the covariates that are included in the analysis. 

 

2.8 Gender 

One final factor that needs to be considered in this review is gender. Research has indicated 

that there are gender differences in cognitive functioning, with men and women showing 

advantages in different cognitive domains. For example, while women show advantages in 

verbal memory, measured by immediate and delayed recall (van Hooren et al., 2007) men show 

advantages for attention and search speed (Tun and Lachman, 2008). Gender differences in 

cognitive decline have also been shown, although these are less clear-cut than those seen with 

cognitive function (Finkel et al., 2006a). 

 

Research has also indicated the gendered nature of work and family roles. The twentieth 

century saw marked changes in workforce participation. While the percentage of the working 

age population participating in the workforce remained quite stable, male participation 

decreased from >90% at the beginning of the century to 73% in 1991, whereas female 

participation increased from about one-third in the 1950s to 55.5% in 1971 and 71.4% in 2012 

(Clegg, 2012). This increased female workforce participation has eroded the traditional 

gendered divisions between work and family roles (McMunn et al., 2015), where women were 

seen as caregivers who were responsible for domestic work and operated in the domestic 

sphere, whereas men were the breadwinners, operating in the work sphere (Crompton, 1997). 

Despite the erosion of this traditional model of work and family roles, it was dominant for much 

of the time when the individuals who are the focus of this PhD research were of working age. As 
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a result, men and women had very different experiences of employment and non-employment, 

with men showing much stronger attachment to work than women. This may translate into 

gender differences in the influence of non-employment on cognitive functioning in later life. 

 

In addition to gender differences in cognitive function and workforce participation, there is 

evidence of gender differences in associations between workforce participation and health and 

lifestyle. A meta-analysis of studies of unemployment and mental health indicated that the 

association between unemployment and mental health among women was weaker than among 

men (Paul and Moser, 2009). Furthermore, as was discussed in section 2.6.3, research into 

associations between unemployment and lifestyle have indicated gender differences (Virtanen 

et al., 2008, Janlert et al., 2015).  For example, Janlert et al. (2015) showed that longer non-

employment durations were associated with deteriorating health behaviours for men (higher 

odds of daily smoking and high alcohol consumption), but not women. Similarly, Virtanen et al. 

(2008) showed that chronic non-employment and downward employment trajectories were 

associated with increased alcohol consumption in men, and decreased physical activity among 

women, which Janlert et al. had not examined. 

 

2.9 Summary and identification of gaps in the literature 

In summary, evidence has consistently shown that cognitive activity is associated with higher 

cognitive function, but it has been more mixed with respect to cognitive decline. Some evidence 

suggests that cognitive activity may slow cognitive decline, whereas other evidence suggests no 

difference in rates of decline. Research has also shown that employment represents an 

important source of cognitive stimulation. Higher occupational complexity over the working life is 

associated with higher levels of cognitive functioning, both contemporaneously and 

longitudinally, and it is also associated with slower cognitive decline.  

 

However, this review found that there was limited research examining whether the removal of 

job-related cognitive stimulation during periods out of employment was detrimental to cognitive 

functioning and decline in later life. The few studies which examined the association of non-

employment and the activities undertaken during employment gaps with cognitive function 

showed that time out of work was associated with lower cognitive function (Adam et al., 2013), 

and that activities undertaken during employment gaps had differing associations with cognitive 
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function in later life (Adam et al., 2013, Leist et al., 2013). Non-employment that was described 

as “Maternity leave” or “Training” was associated with lower risk of cognitive impairment, 

although the latter association was explained by early and late life factors. Conversely, non-

employment that was described as “Unemployed” was associated with higher risk of cognitive 

impairment (Leist et al., 2013). Independent of early and late life factors though, only non-

employment that was described as “Training” was associated with the rate of cognitive decline. 

 

Several different pathways may explain the association between non-employment and cognitive 

function and decline in later life. The first of these is through cognitive disuse, and the loss of 

job-related cognitive stimulation and decreased material resources. The others are through non-

employment’s relationship with worse physical and mental health, poorer lifestyles and lower 

levels of social activity, all of which have been shown to be associated with cognitive function in 

later life. In addition to these mediating pathways between non-employment and cognitive 

functioning in later life, factors earlier in the life course may select individuals into non-

employment. Research has demonstrated that disadvantaged childhood social circumstances, 

lower cognitive ability, worse adolescent mental health and lower educational attainment may 

select individuals into non-employment, and research also shows that these same factors 

influence cognitive functioning in later life.  

 

However, several gaps with the current evidence on non-employment and cognitive functioning 

and decline, which this PhD research aims to address, have been identified. 

 

First, only one study has examined whether the removal of occupational cognitive stimulation 

during non-employment is associated with cognitive functioning and decline in later life. 

However, this study only examined decline over two time-points, which were separated by two 

years. This time interval may have been too short for the study to model cognitive change. 

Furthermore, its use of cognitive data from the first two waves of data collection increases the 

possibility that practice effects may have masked the true magnitude of cognitive change (Vivot 

et al., 2016). No studies were found which examined non-employment or non-employment 

situations and change in cognitive function over three or more time-points. It is important to 

ascertain if the lack of associations between non-employment situations and longitudinal 

cognitive change were due to the short period over which cognitive change was examined, or 
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whether, similar to some studies that have examined the association between cognitive activity 

and both level and change in cognitive functioning, non-employment only shows associations 

with cognitive level. 

 

A second gap in the research was the use of binary indicators of non-employment (Leist et al., 

2013), or the use of a non-employment measure based on non-employment duration in the 

latter stage of the working life (post age-50). Research has shown that experience of non-

employment earlier in the working life increases the probability that an individual will experience 

further non-employment (Strandh et al., 2014), furthermore the effect of experiencing of several 

non-employment spells may accumulate over the life course and constitute a considerable 

proportion of the working life. If non-employment does affect cognitive functioning in later life, it 

is important to consider whether its effects increase in magnitude with increasing non-

employment durations. 

 

The research presented in this chapter has shown that the activities which individuals undertake 

during non-employment have different associations with cognitive functioning in later life. A third 

gap in the evidence however, is that these latter studies are limited in number, and only one has 

used data from the UK. The study that did use UK data only examined activities that were 

undertaken in latter stages of their working life or post-retirement age, and this study was cross-

sectional (Adam et al., 2007). The other study that considered the entire working life, did not 

include UK data (Leist et al., 2013). Both of these studies used data from the Survey of Health 

Ageing and Retirement in Europe (SHARE), and were therefore based on data from several 

European countries. It is important to address this gap as it could add weight to the evidence if 

there are similar findings with data from a different setting. 

 

Finally, there is a lack of research on the gender differences in any associations between non-

employment and cognitive functioning. Research shows that workforce participation is gendered 

(McMunn et al., 2015), furthermore, a meta-analysis of research on unemployment and physical 

and mental health showed that the negative association between unemployment and health 

was stronger for men than for women. It was suggested that this gendered association was due 

to male identity being more closely linked to employment status than female identity (Paul and 

Moser, 2009). The importance of work to an individual’s identity was further supported by 
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McKee-Ryan et al.’s meta-analysis, which found that work-role centrality had a significant 

negative association with mental health (McKee-Ryan et al., 2005). It is important to consider 

the possibility that the importance of work for male identity may translate into gender differences 

in any associations that are seen between non-employment and cognitive functioning.  

  



78 

 

Chapter 3 : Conceptual model and research aims 

This chapter outlines the conceptual models for this PhD thesis, and the research aim, 

objectives and hypotheses. 

 

3.1 Conceptual model 

The two conceptual models for this PhD thesis are illustrated in figures 3.1 and 3.2 below. 

Figure 3.1 illustrates the conceptual model for objectives 1 and 3 using the MRC National 

Survey of Health and Development (NSHD), and figure 3.2 illustrates the conceptual model for 

objectives 1, 2, 3 and 4 using the English Longitudinal Study of Ageing (ELSA). 

 

On the far left-hand side of the models are the factors that may increase the probability that an 

individual becomes non-employed. In this section of the conceptual models it is recognised that 

childhood circumstances (e.g. childhood social class, cognitive ability and mental health 

problems) and educational attainment relate to later employment prospects (Richards and 

Sacker, 2003, Montgomery et al., 1996), and also affect later cognitive outcomes independent 

of each other (Richards and Sacker, 2003, Osler et al., 2013, Xu et al., 2013). 

 

The next section of the model addresses non-employment and the mediating pathways 

between non-employment (and non-employment situations) and cognitive function and decline. 

The main mediating pathway that is examined in this PhD thesis represents cognitive disuse. 

Non-employment may result in a decrease in cognitive activity owing to the loss of job-related 

cognitive stimulation, which is represented in the conceptual models by occupational 

complexity. Alternatively, non-employment may result in decreased material circumstances, 

decreasing the access to cognitively stimulating resources in the household, e.g. newspapers, 

magazines and books. This is represented in the conceptual models by head of household 

social class (figure 3.1) and household wealth (figure 3.2). The conceptual model also shows 

three other pathways through which non-employment may affect cognitive function and decline 

in later life, the pathways through health, lifestyles and social contact or activity. 

 

Underneath the main part of the model is the period during which those who are in mid- to late-

life in the 2010s have lived, from the 1940s through to the present day, and at the bottom of the 

model, the potential gender differences in the pathways between non-employment and cognitive 
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functioning are recognised by the traditional model of work-family roles. This traditional model of 

work-family roles proposed a male breadwinner and a female caregiver responsible for the 

domestic sphere (Crompton, 1997). The gendered nature of work-family roles may have 

resulted in work being more important to men’s sense of self (work-role centrality) compared to 

women’s, for whom the domestic role may have been more important (McKee-Ryan et al., 

2005). As a result, employment may have been a less important source of cognitive stimulation 

for women than for men resulting in gender differences in the association between non-

employment and cognitive function and decline in mid- to late-life. Differences in work-role 

centrality between men and women may also result in gender differences in the health, lifestyle 

and social contact or activity mediated pathways between non-employment and cognitive 

function and decline. Gender differences in the association between employment and mental 

health were identified in a meta-analysis (Paul and Moser, 2009).  

 

The analyses contained in this PhD thesis will test whether there is an association between 

non-employment and cognitive functioning in later life, and whether it is explained by the 

potential loss of occupation-related cognitive stimulation, that is, cognitive disuse. It will also 

investigate whether any association is explained by factors early in life, such as childhood 

circumstances, cognitive ability and educational attainment, and if any association between 

non-employment and cognitive function and decline can be explained by non-employment’s 

relationship with health, lifestyles and social activity or contact. The research aim, objectives 

and hypotheses are set out in the following sections. 
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Figure 3.1: Conceptual model of non-employment and cognitive function and decline for the 
NSHD 

 

 

 

Figure 3.2: Conceptual model of non-employment and cognitive function and decline for ELSA 
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3.2 Research aim 

To examine the association between non-employment and cognitive function and decline in 

mid- to late-life among men and women in Britain.  

 

3.3 Objectives 

To meet this research aim the following objectives will be undertaken. 

 

3.3.1 Objective 1: Non-employment and cognitive function  

To investigate if there is an association between the duration of non-employment over the 

working life and cognitive function in mid- to late-life in Britain, and whether this association is 

explained by cognitive disuse, or by other factors that may confound or mediate the association 

(Chapters 5 and 8). 

 

3.3.2 Objective 2: Non-employment situations and cognitive function  

To examine if activities undertaken during non-employment (non-employment situations) have 

differing associations with cognitive function in mid- to late-life in Britain and whether any 

associations are explained by cognitive disuse, or by other factors that may confound or 

mediate the association (Chapter 8).  

 

3.3.3 Objective 3: Non-employment and longitudinal cognitive decline  

To investigate if there is an association between the duration of non-employment over the 

working life and longitudinal cognitive decline in mid- to late-life in Britain, and whether this 

association is explained by cognitive disuse, or by other factors that may confound or mediate 

the association (Chapters 5 and 9). 

 

3.3.4 Objective 4: Non-employment situations and longitudinal cognitive decline 

To examine if non-employment situations have differing associations with longitudinal cognitive 

decline in mid- to late-life in Britain and whether any associations are explained by cognitive 

disuse, or by other factors that may confound or mediate the association (Chapter 9).  

 

To investigate objectives 3 and 4, eight non-employment situations will be considered: 

 Unemployed and looking for a job 
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 Short-term job 

 Sick/ disabled 

 Home/ family care 

 Retired 

 Education/ training 

 Voluntary work 

 Other non-employed. 

 

3.3.5 Objective 5: Gender differences 

To examine gender differences in any associations that may be identified in objectives 1-4 

above (Chapters 5, 8 and 9). 

 

3.4 Hypotheses 

In the light of the current evidence on non-employment and cognitive function and decline, the 

following hypotheses have been developed. 

 

Hypothesis 1: Non-employment and cognitive function and decline  

Hypothesis 1 concerns objectives 1 and 3. There will be an inverse association between non-

employment duration and cognitive function and decline in mid- to late-life.  

 

Hypothesis 2: Non-employment situations and cognitive function and decline 

Hypothesis 2 concerns objectives 2 and 4. Activities undertaken during employment gaps may 

be seen in terms of the opportunities that they provide for participation in cognitively stimulating 

activities and social interaction. Therefore, while non-employment will be associated with 

cognitive function and decline, the magnitude of the association will depend on the activities that 

individuals undertake when they are non-employed. Some non-employment situations, e.g. 

Education/ training, may directly stimulate cognitive activity through the learning of new 

knowledge or skills and may provide opportunities for career progression. Similarly, Voluntary 

work may provide opportunities to learn new skills and for social interaction. It is hypothesised 

that the non-employment situations Education/ training and Voluntary work will be associated 

with higher cognitive function and slower decline in mid- to late-life. Conversely other non-

employment situations may lack purposeful activity and opportunities to participate in cognitive 
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activities. It is hypothesised that the situations Sick/ disabled and Unemployed and looking for a 

job will be associated with lower cognitive function and faster decline in mid- to late-life. 

Intermediate durations of the situation Home/ family care may be more cognitively stimulating 

than short or long-term Home/ family care, since they may indicate that women undertook 

multiple life course roles across periods of employment and child-rearing. It is therefore 

hypothesised that while intermediate Home/ family care durations will be associated with higher 

cognitive function and slower decline, short and long durations of Home/ family care will be 

associated with lower cognitive function and faster cognitive decline in later life. It is 

hypothesised that the non-employment situation Retired will be associated with lower cognitive 

function and faster cognitive decline in later life owing to the loss of occupational cognitive 

stimulation, income, and employment’s latent functions, e.g. identity, daily structure, shared 

experience and social contact. The non-employment situation Other non-employed is too non-

specific and therefore no hypothesis is made regarding its association with cognitive function 

and decline in later life.  

 

Hypothesis 3: Gender differences 

Hypothesis 3 concerns objective 5. Compared to women, men may be more reliant on 

employment for cognitive stimulation. It is hypothesised that associations between non-

employment duration and cognitive function and decline will be larger in men than women.  
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Chapter 4 : Introduction to the data: the NSHD 

This chapter provides an overview of the design and scope of the NSHD, one of the two 

datasets that are used in this PhD thesis. It describes how the study sample was defined and 

presents the derivation of the outcomes studied (cognitive function and decline), the exposure 

(duration of non-employment), and the hypothesised confounding and mediating variables. 

 

4.1 Study design 

Established in 1946, the NSHD is the first of the British birth cohorts. Its sample was drawn from 

a total of 16,695 registered births for babies born in one week in March 1946 in England, Wales 

and Scotland. The mothers of all these births were contacted for a maternity survey. Information 

was collected from 13,687 (82%) of these, with multiple births and births to unmarried women 

excluded. From these a follow-up sample of 5362 was selected, comprised of all single births to 

married women with husbands in non-manual and agricultural employment, and 25% of all 

single births to women with husbands in manual employment (Wadsworth et al., 2006). In 2016, 

the study completed its 24th data collection. 

 

Up until study members were aged 19, information was mainly collected from their mothers, with 

additional information collected by questionnaire from their schools and the study members 

themselves. Eleven waves of information collection took place up to age 15. From age 19, 

information was mainly collected from the study members, and there was a shift in the focus of 

the information collected from health, development and the home environment in the early 

years, and education and educational attainment in the school years, to occupation, income, 

and physical and mental function from mid-adulthood onwards. At ages 36, 43 and 53, study 

members were visited in their homes by trained nurses, who conducted interviews and took 

physical measurements. Table 4.1 provides information on the ages of study members at each 

wave, the information collected and methods of collection, and the target and achieved 

samples.
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Table 4.1: Data collection information for each wave of the NSHD (adapted from (Wadsworth et al., 2006, Wadsworth et al., 2003)  

Year Age of 
SM 

Respondent Information collected Who 
collected 

data* 

Location Target 
sample 

Achieved 
sample 

(%) 1946 Birth Mother Experience of ante-natal and post-natal care; costs of care; weight 
and survival of the baby; SES and family circumstances. 

HV, M, O Home 5362 5362 
(100) 

1948 2 Mother Survival and morbidity; measures of height and weight (2 and 4 
years); use of health services and preschool facilities; infant feeding 

experience; diet at 4 years; maternal care; SES and family 
circumstances. 

HV Home 4993 4689 (94) 

1950 4 Mother HV Home 4900 4700 (95) 

1952 6 Mother and SM Survival and morbidity; height, weight, and other health measures 
by school doctors (ages 6, 7, 11, and 15 years); teachers’ reports of 

adolescent temperament and behaviour (ages 13 and 15 years); 
teachers’ reports of parental interest in education (10 and 15 

years); measures of cognitive function (verbal and non-verbal at 
ages 8, 11, and 15 years); SES and family circumstances. 

SD School 4858 4603 (95) 

1953 7 Mother and SM HV/ SN School 4838 4480 (93) 

1954 8 Mother and SM HV/ SN, T School 4826 4435 (92) 

1955 9 Mother and SM HV/ SN, T School 4807 4181 (87) 

1956 10 SM T School 4811 4077 (85) 

1957 11 Mother and SM HV/ SN, SD, 
T 

School 4799 4281 (89) 

1959 13 SM T School 4794 4127 (86) 
1961 15 Mother and SM HV/ SN, T School 4790 4274 (89) 

1965 19 SM Survival and morbidity; personality; work histories; fertility; earnings 
and social attitudes (26 years); SES, occupation, fertility, and family 

circumstances. 

HV Home 4741 3561 (75) 

1966 20 SM P Home 4715 3899 (83) 

1968 22 SM P Home 4634 3885 (84) 

1969 23 SM P Home 4518 3026 (67) 

1971 25 SM P Home 4446 3307 (74) 

1972 26 SM I Home 4410 3750 (85) 

1977 27 SM RN Home 4293 3340 (78) 

1982 36 SM Survival and cancer registration; smoking, exercise, and diet; 
respiratory function; cardiovascular function; anthropometric 

measures; musculoskeletal measures; cognitive measures; manual 
dexterity at 43 and 53 years, co-ordination at 43 years; mental 

health (short Present State Examination at 36 years, Psychiatric 
Symptom Frequency Inventory at 43 years, General Health 

Questionnaire 28 item at 53 years and 60-64 years); 
SES (occupation, income, fertility, family circumstances, housing); 

social function. 

RN Home 3863 3322 (86) 

1989 43 SM RN Home 3839 3262 (87) 

1999 53 SM RN Home 3673 3035 (83) 

2006-10 60-64 SM RN Home/ 
Clinic visit 

3163 2661 (81) 

2014-16 68-70 SM RN Home visit 2943 2647 (90) 

*SM – Study member, HV - Health visitor; M – midwife; O – obstetrician; SD - School doctor; SN - School nurse; T – teacher; P – Postal questionnaire; RN -Research Nurse; I - Interviewer
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The information collected in the 23rd data collection, when study members were aged 60-64, 

focussed on repeated measures of physical and cognitive function and mental health; collection 

of biological samples for the identification of biomarkers of ageing; assessment of bone and 

body composition; and assessment of cardiovascular structure and function. Information was 

collected through a postal questionnaire, and a clinical assessment at one of six clinical 

research facilities. For those unable to visit a research facility, a home visit was arranged. 

Dietary diaries and activity monitoring were also completed in the days after the home visit 

(Stafford et al., 2013).  

 

Study members who had not withdrawn from the study or been untraceable since the last 

contact at age 60-64 in 2006-10 were contacted for the purposes of the 24th wave of data 

collection in 2014-16 (2943 study members). Of those not included in the sample, 17.85% (957) 

had died, 10.70% (574) lived abroad, and 11.56% (620) had permanently refused to participate. 

A further 7.37% (395) were untraceable since 2006-10. Of those contacted for the study, 2647 

(90%) provided information. At age 60-64, study members were shown to be broadly 

representative of the population of single births to married women in the early post-World War II 

era, except that those not interviewed were more socially disadvantaged, had lower cognitive 

ability, and had poorer health (Stafford et al., 2013). 

 

4.2 Ethical approval 

Ethical approval has been granted for each data collection. Ethical approval for the last two data 

collections in 2006-10 and 2014-16 was obtained from the Multicentre Research Ethics 

Committee, and from Queens Square Research Ethics Committee (14/LO/1073) and the 

Scotland A Research Ethics Committee (14/SS/1009). All study members gave written informed 

consent (Kuh et al., 2010). 

 

4.3 Variables of interest 

4.3.1 Outcome variables 

Later life cognitive function was measured using tests of verbal memory, and search speed and 

accuracy, and was collected when study members were aged 60-64 and 69 years. These tests 

represent two aspects of fluid ability, verbal memory and speed of processing, and are sensitive 

to ageing and easy to measure over time.  
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Verbal memory was assessed using a 15-word learning task. Study members were shown each 

word for two seconds. When all the words had been shown, they were asked to recall as many 

words as possible in any order in one minute. This was repeated twice more. The number of 

words recalled correctly (0-15) across the three tests was summed to provide an indicator of the 

total number of words recalled correctly (0-45) across the three trials. To minimise practice 

effects, two parallel word lists were alternated over data collection waves, with half of the study 

members receiving one list and the other half receiving the other. 

 

Search speed and accuracy were assessed using a letter cancellation task. Study members 

were asked to cross out the letters P and W, which were randomly distributed within a letter 

grid, as quickly and as accurately as possible within one minute. They were asked to work 

across and down the page as though they were reading. When the time was up, study members 

were asked to underline the letter that they had reached. The letter grid comprised 20 rows and 

30 columns (600 letters). Speed was represented by the number of letters searched minus the 

number of target letters missed, and accuracy was represented by the number of target letters 

crossed out. 

 

4.3.2 Exposure variable 

The main exposure variable used in the analyses was the total duration (months) of non-

employment since leaving full-time education up to age 60-64. Data on non-employment was 

extracted from interview-based information at age 36, 43, 53 and 60-64. At age 36 (in 1982), 

study members were asked to give the start and end dates of up to four spells of non-

employment lasting ≥3 months since leaving full-time education36. At age 43 (in 1989), study 

members were asked to give the start and end dates of up to six non-employment spells 

experienced since they were last contacted37. At age 53 (in 1999) study members were asked 

how much of the time since age 43 that they had not been in any paid work, categorised into: 

none of the time, 1-5 months, 6-11 months, 1-4 years, 5-9 years, and since age 43. At age 60-

64 (in 2006-10), similar categories were used: none of the time, 1-5 months, 6-11 months, 1-4 

years, 5 years, and since 1999 (age 53). 

                                                           
36 Only 17 study members reported having four spells of non-employment. 
37 Only one study member reported having more than six spells of non-employment. 
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At age 36 and 43, information on the start and end dates (month and year) for each non-

employment spell was used to calculate their duration. These were then summed to calculate 

the total non-employment duration since leaving full-time education (to age 36), and since they 

were previously contacted (age 43). 366 study members were missing information on non-

employment to age 36 but had provided this information at age 43. For these 366 study 

members, it was assumed that the non-employment duration to age 43 was from the time that 

they left full-time education, not from age 36, and the missing non-employment duration value to 

age 36 was recoded to 0. 

 

To calculate total lifetime non-employment duration, non-employment duration to age 36 and 43 

were summed. These values were then added to the midpoint value for each non-employment 

duration category at age 53 and age 60-64. At age 53, the values used for each duration 

category were: 3 (1-5 months); 9 (6-11 months); 35 (1-5 years); 84 (>5-10 years); and 120 

months (since age 43). At age 60-64, the values used for each duration category were: 3 (1-5 

months); 9 (6-11 months); 35 (1-5 years); 84 (>5-10 years); and 120 months (since age 53). 

The values allocated to each category at each age were then summed to derive a continuous 

variable for lifetime non-employment in months. Owing to the different range and distribution of 

non-employment duration experienced by men and women, gender specific categorical non-

employment duration variables were derived. A five-category variable was derived for men: 

 0-12 months. 

 >1-5 years. 

 >5-10 years. 

 >10-15 years. 

 >15 years. 

 

For women, a six-category variable was derived: 

 0-12 months. 

 >1-5 years. 

 >5-10 years. 

 >10-15 years. 

 >15-20 years. 
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 >20 years. 

 

For both variables, the lowest non-employment duration category, 0-12 months, was coded 0 

and was used as the reference category in the regression analysis.  

 

4.3.3 Other variables of interest 

Although this PhD research focussed on the association between non-employment and 

cognitive function, a number of hypothesised confounding and mediating factors were also 

considered in the analyses.  

 

4.3.3.1 Confounding factors 

A confounding factor is one that is associated with both the exposure and the outcome, but is 

not on the hypothesised causal pathway (Kirkwood and Sterne, 2003). Failure to control for the 

effect of such variables can result in confounding bias. The confounding factors that were 

included in this PhD research were factors which were associated with the outcomes (cognitive 

function and decline) and exposure (non-employment duration) but were considered to occur 

prior to the time that study members became available for employment. They were childhood 

social class, childhood cognitive ability, adolescent mental health and educational attainment 

(age 26).  

 

Childhood social class 

Childhood social class was represented by father’s social class at age 11. Where this 

information at age 11 was missing, information was taken from age 15 or age 4. This was 

categorised according to the UK Registrar General’s Social Class (RGSC) schema: 

 I: Professional and managerial; 

 II: Intermediate 

 IIINM: Skilled Non-manual 

 IIIM: Skilled Manual 

 IV: Semi-skilled 

 V: Unskilled 
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Childhood cognitive ability 

To control the analyses for selection into later cognitive outcomes, childhood cognitive ability 

was used as a covariate in the analyses. The earliest available measure was at age eight and 

was therefore considered to be the measure that was least affected by education. At this age 

four tests (vocabulary, verbal comprehension, reading and picture intelligence) were taken in 

school using tests devised by the National Foundation for Educational Research (Richards et 

al., 1999). The scores on each test were standardised to the whole population available. The 

four standardised scores were averaged to provide an overall measure of cognitive ability. 

 

Adolescent mental health 

At ages 13 and 15, adolescent mental health was assessed by teachers using a questionnaire 

from which three mental health dimensions were identified: self-organisation; emotional 

problems; and conduct problems (Xu et al., 2013). Individual items included in each of the 

scales were rated as more frequent, the same as, or less frequent than other pupils in the class 

(Colman et al., 2009). Higher scores on the emotional and conduct dimensions indicated 

increasing severity of problems, whereas higher scores on the self-organisation dimension 

indicated fewer problems. The three mental health dimensions were kept as separate variables 

in the analyses. 

 

Educational attainment 

This was based on the highest educational qualification achieved by age 26. It was categorised 

into five categories according to the UK Burnham scale: 

 No-qualifications. 

 Vocational i.e. sub O’ Level or equivalent. 

 GCE O’ Level or equivalent. 

 GCE A’ Level or equivalent. 

 Degree level or above. 

 

4.3.3.2 Mediating factors 

Mediators are conceptually distinct from confounders because they are associated with both the 

exposure and outcome, but they are on the causal pathway (Bauman et al., 2002). They can be 

conceptualised as being an indirect pathway between the exposure and outcome variables, with 
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the exposure variable causing the mediator, which then causes the outcome variable 

(MacKinnon et al., 2000). The addition of mediators to a regression analysis is to investigate the 

extent to which the association between the exposure and outcome is through the mediating 

factor. Non-employment may influence cognition through the removal of cognitive stimulation 

(indicators of disuse), but it may also influence cognition through its influence on health and 

lifestyle. To investigate these possibilities in the NSHD analyses several socio-economic, health 

and lifestyle covariates at age 60-64 were included.  

 

Head of household social class 

Head of household social class (UK RGSC schema) was used to proxy the household material 

circumstances, which will provide opportunities to engage in cognitively stimulating behaviours 

(e.g. reading, theatre, social groups). Household wealth, which provides a more robust indicator 

of the economic resources and material circumstances of older individuals, was not available in 

the NSHD dataset. Income information was collected, but at older ages, particularly post-

retirement when employment related income is lost, income is likely to underestimate the 

economic and material circumstances of individuals. In such cases, in the absence of wealth 

information, social class may provide a more robust indicator of the assets that an individual has 

accumulated over their working life. These accumulated assets can be used to buffer the effects 

of lost employment-related income (Pollack et al., 2007). For men and unmarried women, head 

of household social class was based on own social class, but for married women it was based 

on their own or husband’s social class, whichever was more advantaged. An additional category 

was used to indicate if the head of household was not working, resulting in the following 

categories: 

 I: Professional and managerial; 

 II: Intermediate 

 III NM: Skilled Non-manual 

 IIIM: Skilled Manual 

 IV: Partly skilled 

 V: Unskilled 

 Not working 
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Occupational complexity 

Occupational complexity was represented by the National Statistics Socio-Economic 

Classification (NS-SEC) of the job held at 60-64. The NS-SEC provides a measure of both 

employment relations and the conditions of employment. It is based on information from the 

Standard Occupational Classification (SOC); details of an individual’s employment status (i.e. 

employer/ employee/ self-employed); supervisory position; and the number of employees in the 

workplace. 

 

If the NS-SEC was missing at age 60-64, or if the study member was not working, the NS-SEC 

was based on the job held at age 53, or the most recent job prior to that. This information was 

taken from a dataset of the occupational careers of NSHD study members, derived by Dr 

Erzsébet Bukodi and Jenny Neuberger as part of the ESRC Gender Network Grant (GENET) 

Project 1 “Changing occupational careers of men and women” (Reference: RES-225-25-2001). 

The dataset provides information on the start and end dates of up to 27 jobs and their NSSEC, 

which was based on the: 

 Occupational information classified according to the Standard Occupational 

Classification 90 (SOC90). 

 Employment status in four categories: employers with ≥25 employees, employers with 

<25 employees, self-employed, and employed. 

 Managerial or supervisory position held in three categories: manager in a large 

establishment, manager in a small establishment, and supervisor. 

 

For the purposes of this PhD research, seven NSSEC analytic classes were used (ONS, 

2014c): 

 1: Higher managerial, administrative and professional occupations; 

 2: Lower managerial, administrative and professional occupations; 

 3: Intermediate occupations; 

 4: Small employers and own account workers; 

 5: Lower supervisory and technical occupations; 

 6: Semi-routine occupations; 

 7: Routine occupations. 
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Mental health 

The mental health of the NSHD study members at age 60-64 was assessed using the 28-item 

General Health Questionnaire (GHQ), which was developed as a screening tool for current 

depression and non-psychotic disorders (Goldberg and Hillier, 1979). The questionnaire asked 

study members to assess how their health had been over the previous few weeks, and to select 

the most appropriate response to each question. Each item had four possible responses, coded 

1-4: better than usual (1), same as usual (2), worse than usual (3), and much worse than usual 

(4). These responses were dichotomized (1 and 2 were recoded to 0, and 3 and 4 were recoded 

to 1), and then summed to give a total GHQ score with a possible range of 0-28. Higher GHQ 

scores represented worse mental health.  

 

Physical health 

Five indicators were used to provide an indication of the physical health of the NSHD study 

members when they were age 60-64: 

 heart trouble 

 hypertension 

 systolic blood pressure (SBP) 

 lung function (FEV1) 

 body mass index (BMI).  

 

A binary self-reported variable that indicated if the study members had been diagnosed with 

heart trouble up to age 60-64 was derived using data collected when study members were aged 

43, 53 and 60-64. At these ages, study members were asked if they had been diagnosed with 

one or more of the following heart conditions: coronary thrombosis, myocardial infarction, 

valvular disease, aortic stenosis, ischaemic heart disease, tachycardia, palpitations or heart 

murmur, or other heart trouble. The binary variable was coded 1 if a study member had ever 

reported that they had been diagnosed with one or more of these conditions, and 0 if they had 

not. 

 

A similar binary variable indicating if a study member had ever been diagnosed with 

hypertension was derived using data collected when study members were aged 43, 53 and 60-

64. At these ages, study members were asked if they had been diagnosed with hypertension 
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(age 43 and 53) or blood pressure problems (age 60-64). To check that none of the study 

members reporting blood pressure problems at age 60-64 suffered from hypotension, the 

information was cross-checked against their SBP. This showed that none of the study members 

who reported diagnosis of blood pressure problems at age 60-64 had a low SBP, and they were 

therefore all assumed to have hypertension. The binary variable was coded 1 if a study member 

had ever reported that they had been diagnosed with hypertension or blood pressure problems, 

and 0 if they had not. 

 

At age 60-64, SBP was measured at the clinical research facility or at home during the nurse 

interview using an automated sphygmomanometer (Omron HEM-705). Two readings were 

taken when the study members were seated with their legs uncrossed (Kuh et al., 2010). 

Participants were also asked about medication during the nurse interview. Those study 

members taking medications affecting blood pressure (beta-blockers, calcium channel blockers, 

diuretics, and drugs affecting the renin-angiotensin system) had their SBP values increased by 

10mmHg as recommended (Tobin et al., 2005). 

 

Lung function was estimated using the Forced Expiratory Volume in 1 second (FEV1), measured 

by a nurse at the clinical research facility or at home during the nurse interview. FEV1 was the 

mean of two readings. If the difference between the two readings was ≥0.15L, the readings 

were considered to be invalid. 

 

BMI was a continuous variable calculated from the weight (kilograms) and height (metres) 

measurements (kg/m2), which were measured once during the nurse interview. 

 

Lifestyle (smoking, physical activity and social activity 

Cumulative smoking intensity to age 60-64 was estimated using pack years to age 60-64, a 

variable derived using information on the number of cigarettes smoked per day at ages 20, 25, 

31, 36, 43, 53 and 60-64, and the ages that the study members started and ceased smoking 

(Strand et al., 2011). In this variable, one pack year was equivalent to smoking one pack of 

cigarettes per day for one year. It took into account if study members ceased smoking or 

changed the number of cigarettes smoked per day up to age 60-64. 
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Mean physical activity to age 60-64 was estimated using information on the study members’ 

participation in physical exercise at ages 36, 43, 53 and 60-64. At age 36, the activities were 

based on the Minnesota Leisure Time Physical Activity questionnaire (Taylor et al., 1978), with 

questions asking about participation in 25 leisure and sports activities in the previous month. 

Responses were categorised into 0 (coded 0); 1-4 activities per month (coded 1); or ≥5 activities 

per month (coded 2) (Kuh and Cooper, 1992). At age 43 the question was open-ended on 

participation in any exercises, sport or leisure activities, and was categorised similarly to age 36 

(Richards et al., 2003a). At age 53 and 60-64 study members were asked about their 

participation in sports, vigorous leisure activities or any exercises in their spare time. Responses 

were categorised as inactive (coded 0), 1-4 times in the previous month (coded 1), ≥5 times in 

the previous month (coded 2). The codes for each category at each age were averaged taking 

into account missing values. The average scores on the derived variable were rounded to whole 

numbers resulting in a four-category variable, with higher scores indicating higher intensity of 

physical activity to age 60-64. 

 

Social activity at age 60-64 was estimated using the responses to questions on study members’ 

participation in spare time activities in the previous month. The activities that study members 

were asked about included evening classes; religious activities; civic-political group (e.g. 

political party, Chamber of Commerce, local government, school-based work); trade unions or 

professional organisations; voluntary services; sports clubs; making things with their hands; 

musical, artistic and creative activities; going out to pubs, clubs and social activities; a play 

group, nursery and school; and recreational groups (e.g. chess, bridge or other game-based 

groups; book, reading or creative-writing groups; art, music or craft-related groups). The total 

number of activities that study members participated in was categorised into four categories 

(Richards et al., 2003a). 

 No activities 

 1 activity/month 

 2 activities/month 

 ≥3 activities/month. 
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4.4 Defining the study population 

The NSHD sample for this PhD project used data from ages 8, 15, 26, 36, 43, 53, 60-64 and 69. 

Of the 3163 study members contacted at age 60-64, 2229 were assessed. 2147 (67.88%) and 

2179 (68.89%) had valid data on verbal recall, and search speed and accuracy respectively at 

this age. 1788 study members also had valid data on verbal recall at age 69; 1824 study 

members also had valid data on speed at age 69; and 1827 study members also had valid data 

on accuracy at age 69. Of these study members: 366 (verbal recall), 361 (search speed), and 

362 (accuracy) were missing data on duration of non-employment. Figure 4.1 shows the 

formation of the study population.  

 

Figure 4.1: Flowchart showing the derivation of the study population  

 

 

4.5 Missing data for non-employment duration and cognitive outcomes 

Table 4.2 compares study members with missing information on non-employment with those 

who were not missing non-employment information. Study members with missing data on non-

employment duration had significantly lower cognitive scores at age 60-64 and 69 for verbal 

recall and accuracy compared to those who were not missing non-employment duration data. In 
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childhood, a higher proportion of those who were missing non-employment information were in 

a disadvantaged social class (p<0.0001) and they also had lower cognitive ability and worse 

adolescent mental health (p<0.0001). A higher proportion lacked educational qualifications 

(p<0.0001). In adulthood, a higher proportion of those who were missing non-employment 

information were in a disadvantaged social class (p<0.0001) and had held a Routine occupation 

(low complexity) (p<0.0001). Those who were missing non-employment information had 

significantly lower FEV1 (p=0.003) and were also significantly heavier smokers (p<0.0001). A 

greater proportion of study members who were missing non-employment duration were 

physically or socially inactive compared to those who were not missing non-employment 

duration data (p<0.0001). 
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Table 4.2: Comparison of NSHD study members who were missing non-employment information with those who were not missing non-employment information 
(mean (95%CI); number (%)) 

Variable Not missing non-employment Missing non-employment p-value 

Cognitive function:    

Verbal recall (age 60-64) 23.90 (23.62, 24.29) 22.42 (21.87, 22.96) <0.0001 

Verbal recall (age 69) 21.82 (21.53, 22.11) 20.77 (20.25, 21.28) 0.003 

Speed (age 60-64) 263.30 (259.98, 266.62) 258.33 (251.48, 265.18) 0.286 

Speed (age 69) 258.53 (255.07, 261.98) 256.92 (250.06, 263.77) 0.729 

Accuracy (age 60-64) 24.42 (24.19, 24.64) 23.20 (22.76, 23.64) <0.0001 

Accuracy (age 69) 23.48 (23.23, 23.73) 22.46 (22.02, 22.90) 0.001 

Childhood social class (RGSC)   <0.0001 

I: Professional 147 (3.86) 143 (2.42)  

II: Intermediate 399 (16.01) 508 (12.25)  

IIINM: Skilled non-manual 327 (10.01) 402 (8.31)  

IIIM: Skilled manual 592 (44.54) 962 (47.35)  

IV: Semi-skilled 342 (18.01) 540 (19.55)  

V: Unskilled 104 (7.57) 207 (10.11)  

Cognition (age 8) -0.02 (-0.06, 0.02) -0.20 (-0.23, -0.17) <0.0001 

Adolescent mental health    

Self-organisation 1.15 (1.09, 1.22) 0.67 (0.61, 0.73) <0.0001 

Emotional problems -0.06 (-0.12, 0.008) 0.22 (0.16, 0.28) <0.0001 

Conduct problems 0.05 (-0.01, 0.12) 0.38 (0.32, 0.44) <0.0001 

Educational attainment   <0.0001 

None attempted 599 (38.25) 1166 (53.51)  

Vocational i.e. sub GCE or equivalent 139 (8.37) 214 (9.16)  

GCE O’ Level and equivalent 408 (21.22) 455 (16.70)  

GCE A’ Level and equivalent 529 (24.10) 511 (16.09)  

1st degree, graduate equivalent and above 227 (8.05) 
 
 
 
 

184 (4.54)  
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Variable Not missing non-employment Missing non-employment p-value 

Head of household social class (RGSC)   <0.0001 

I: Professional 235 (10.33) 86 (7.74)  

II: Intermediate 895 (40.90) 340 (32.86)  

IIINM: Skilled non-manual 343 (17.24) 138 (14.27)  

IIIM: Skilled manual 334 (20.23) 221 (24.34)  

IV: Semi-skilled 124 (6.94) 88 (9.64)  

V: Unskilled 36 (2.33) 27 (2.85)  

Not working 38 (2.04) 81 (8.30)  

NSSEC (occupational complexity)   <0.0001 

Higher managerial, administrative, professional 244 (10.56) 180 (5.57)  

Lower managerial, administrative, professional 561 (24.37) 500 (16.24)  

Intermediate 303 (14.37) 477 (18.37)  

Small employers and own account workers 275 (15.08) 265 (10.02)  

Lower supervisory and technical workers 118 (7.27) 222 (9.95)  

Semi-routine 297 (17.32) 386 (16.73)  

Routine 187 (11.03) 502 (23.21)  

Heart problems   0.478 
No 1566 (77.59) 358 (74.00)  

Yes 429 (22.41) 107 (26.00)  

Hypertension   0.616 

No 1248 (60.78) 285 (59.94)  

Yes 739 (39.22) 178 (40.06)  

SBP (adjusted) 139.64 (138.73, 140.55) 141.28 (139.49, 143.08) 0.184 

FEV1 2.57 (2.53, 2.60) 2.43 (2.36, 2.50) 0.003 

BMI 28.24 (28.01, 28.48) 28.24 (27.78, 28.70) 0.988 

GHQ-28 2.25 (2.08, 2.43) 2.69 (2.31, 3.06) 0.09 

Smoking (pack years) 11.80 (11.01, 12.59) 16.14 (15.09, 17.18) <0.0001 

Physical activity   <0.0001 
0: Inactive (all ages) 502 (26.21) 556 (35.75)  

1 587 (30.29) 384 (22.22)  
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Variable Not missing non-employment Missing non-employment p-value 

2 491 (23.11) 385 (23.07)  

3 298 (14.78) 132 (6.83)  

4: High activity (all ages) 127 (5.61) 227 (12.13)  

Social activity   <0.0001 
0 activities/ month 489 (27.18) 153 (39.30)  

1 activity/ month 482 (26.42) 93 (22.50)  

2 activities/ month 451 (21.54) 105 (18.60)  

3 activities/ month 577 (24.87) 106 (19.60)  
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Table 4.3 compares study members with missing cognitive information at age 60-64 and 69 with 

those study members without missing cognitive information at these ages. Study members with 

missing information on any of the cognitive scores at age 60-64 and 69 were more likely to have 

been non-employed for >20 years compared to study members who were not missing cognitive 

information at these ages (p<0.0001). In childhood, a higher proportion of those who were 

missing cognitive information were in a disadvantaged social class (p<0.0001). They also had 

significantly lower cognitive ability (p<0.0001) and poorer adolescent mental health (p<0.0001), 

and a higher proportion lacked educational qualifications (p<0.0001). In adulthood, a higher 

proportion of study members who were missing cognitive information at age 60-64 and 69 were 

in a disadvantaged social class (p<0.0001) or had held a Routine occupation. Conversely, a 

lower proportion had held a managerial or professional occupation (p<0.0001). A higher 

proportion of those who were missing cognitive information reported that they had been 

diagnosed with hypertension (p=0.006) and they had significantly lower lung function 

(p<0.0001). They were also heavier smokers, and a higher proportion were physically inactive 

(p<0.0001) or had a low level of social activity (p<0.0001). 
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Table 4.3: Comparison of NSHD study members with missing cognitive outcome data with members without missing data (mean (95%CI); number (%)) 

Variable Not missing cognitive information Missing cognitive information p-value 

Non-employment   0.001 
0-12 months 576 (32.57) 75 (33.71)  

>1-5 years 461 (24.95) 44 (20.95)  

>5-10 years 363 (19.93) 38 (16.38)  

>10-15 years 190 (10.56) 26 (12.38)  

>15-20 years 104 (6.75) 16 (5.90)  

>20 years 86 (5.24) 26 (10.67)  

Childhood social class (RGSC)   <0.0001 
I: Professional 167 (3.68) 123 (2.38)  

II: Intermediate 498 (16.05) 409 (11.67)  

IIINM: Skilled non-manual 388 (9.89) 341 (8.16)  

IIIM: Skilled manual 704 (44.03) 850 (48.21)  

IV: Semi-skilled 417 (18.88) 465 (19.00)  

V: Unskilled 124 (7.47) 187 (10.58)  

Cognition (age 8) -0.005 (-0.04, 0.03) -0.24 (-0.28, -0.21) <0.0001 

Adolescent mental health    

Self-organisation 1.11 (1.05, 1.17) 0.64 (0.57, 0.70) <0.0001 

Emotional problems -0.06 (-0.11, 0.004) 0.26 (0.19, 0.32) <0.0001 

Conduct problems 0.11 (0.05, 0.17) 0.37 (0.30, 0.44) <0.0001 

Educational attainment   <0.0001 
None attempted 736 (38.54) 1029 (55.70)  

Vocational, sub GCE or equivalent 180 (9.01) 173 (8.67)  

GCE O’ Level and equivalent 476 (20.43) 387 (16.74)  

GCE A’ Level and equivalent 645 (24.46) 395 (14.44)  

1st degree, graduate equivalent and above 252 (7.55) 159 (4.46)  

Head of household social class (RGSC)   <0.0001 
I: Professional 277 (10.46) 44 (6.37)  

II: Intermediate 1022 (41.61) 213 (27.66)  

IIINM: Skilled non-manual 398 (18.23) 83 (10.11)  
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Variable Not missing cognitive information Missing cognitive information p-value 

IIIM: Skilled manual 373 (19.38) 182 (28.49)  

IV: Semi-skilled 142 (6.78) 70 (11.12)  

V: Unskilled 34 (1.94) 29 (4.22)  

Not working 34 (1.59) 85 (12.02)  

NSSEC (occupational complexity)   <0.0001 
Higher managerial, administrative, and professional 296 (10.64) 128 (4.64)  

Lower managerial, administrative, and professional 648 (23.33) 413 (15.93)  

Intermediate 377 (15.85) 403 (17.52)  

Small employers and own account workers 341 (14.79) 199 (9.46)  

Lower supervisory and technical workers 133 (6.92) 207 (10.77)  

Semi-routine 350 (16.81) 333 (17.16)  

Routine 240 (11.67) 449 (24.51)  

Heart problems   0.518 
No  1648 (76.88) 276 (77.16)  

Yes 465 (23.12) 71 (22.84)  

Hypertension   0.006 
No  1337 (61.92) 196 (53.00)  

Yes 763 (38.08) 154 (47.00)  

SBP (adjusted) 139.99 (139.17, 140.81) 140.90 (135.42, 146.38) 0.775 

FEV1 2.54 (2.51, 2.58) 2.21 (1.97, 2.46) 0.024 

BMI 28.25 (28.04, 28.46) 27.82 (26.25, 29.39) 0.635 

GHQ-28  2.35 (2.19, 2.51) 2.43 (1.41, 3.46) 0.899 

Smoking (pack years) 12.43 (11.69, 13.18) 16.07 (14.88, 17.26) <0.0001 

Physical activity   <0.0001 
0: Inactive (all ages) 608 (26.67) 450 (37.71)  

1 684 (29.24) 287 (21.72)  

2 585 (23.14) 291 (23.01)  

3 349 (13.78) 81 (6.28)  

4: High activity (all ages) 187 (7.18) 151 (11.28)  

Social activity   <0.0001 
0 activities/ month 489 (26.55) 153 (46.15)  
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Variable Not missing cognitive information Missing cognitive information p-value 

1 activity/ month 494 (25.77) 18 (25.35)  

2 activities/ month 494 (22.14) 62 (14.25)  

3 activities/ month 630 (25.54) 53 (14.25)  
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4.6 Multiple imputation analysis 

Failing to account for missing information in longitudinal studies can lead to bias 

since those with incomplete data are likely to differ from those with full information, 

and those who are more disadvantaged or less healthy are more likely to be under-

represented in complete case analyses. This was clearly the case in this dataset, 

and such bias can compromise the findings based on the analyses of complete 

cases. This PhD research accounted for missing data in the NSHD by imputing 

missing information using multiple imputation by chained equations. Based on the 

suggestion of White et al (2011) that the number of imputations should be at least 

equal to the percentage of missing values, 40 copies of the incomplete dataset 

were created with the missing data replaced with the estimated imputed values. 

Analysis of each of the 40 imputed datasets and combination of the results was 

then carried out. 

 

4.6.1 Imputation of missing values 

The missing values were imputed with multiple imputation by chained equations 

(MICE) (Van Buuren, 2007). Imputing the missing values using MICE meant that 

the missing values could be imputed using the univariate regression model that 

was appropriate for the variable being imputed. Although the cognitive variables 

from age 60-64 and 69 were imputed if they were missing, these imputed values 

were not used in the analyses (von Hippel, 2007). 

 

Several variables used in this PhD project were derived for purposes of the 

research using other variables in the NSHD dataset. Rather than directly imputing 

the missing values of these derived variables, the missing values in the raw 

variables were imputed. This applied to the following variables: 

 total lifetime non-employment. 

 adolescent self-organisation problems, emotional problems, and conduct 

problems. 

 heart problems to age 60-64. 

 hypertension to age 60-64. 

 mean physical activity to age 60-64. 
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To derive the missing values for the variable for lifetime non-employment, the 

missing values for following variables were imputed: non-employment to age 36, 

non-employment to age 43, non-employment from age 43 to 53, and non-

employment from age 53 to 60-64. To derive the missing values for the three 

adolescent mental health variables, the missing values for self-organisation 

problems at age 13 and 15, emotional problems at age 13 and 15, and conduct 

problems at age 13 and 15 were imputed. To derive the missing values for the 

binary variables indicating self-reported heart problems and hypertension to age 

60-64, the missing values in the self-reported heart problems and hypertension 

variables to age 43, age 53 and age 60-64 were imputed. Finally, to derive the 

missing values for the variable indicating the mean level of physical activity to age 

60-64, the missing values in the variables that indicated physical activity at age 36, 

age 43, age 53 and age 60-64 were imputed.  

 

The imputation model included all the analytic variables and several auxiliary 

variables. The analytic variables that were included in the imputation model were: 

 Cognitive function (verbal recall, search speed and search accuracy) at 

age 60-64 and 69. 

 Duration of non-employment to age 36 and 43, and between age 43 and 

53 and age 53 and 60-64. 

 Childhood social class. 

 Childhood cognitive ability. 

 Self-organisation problems, emotional problems and conduct problems at 

age 13 and 15. 

 Educational attainment to age 26. 

 Head of household social class. 

 Occupational complexity proxy (NSSEC). 

 Self-reported heart problems at age 43, 53 and 60-64. 

 Self-reported hypertension at age 43, 53 and 60-64. 

 SBP, FEV1, and BMI at age 60-64. 

 GHQ-28 score at age 60-64. 
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 Physical activity at ages 36, 43, 53 and 60-64. 

 Smoking intensity to age 60-64. 

 Social activity at age 60-64. 

 

Table 4.4 provides information on the analytic variables that were included in the 

imputation model, including the number and percentage of missing values for each 

variable. 
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Table 4.4: Description of the analytic variables used in the imputation models  

Variable 
Type Number 

missing (%) 

Cognitive function 
  

Verbal recall (age 60-64) Continuous 3215 (59.96) 

Verbal recall (age 69) Continuous 3288 (61.32) 

Search speed (age 60-64) Continuous 3183 (59.36) 

Search speed (age 69) Continuous 3251 (60.63) 

Search accuracy (age 60-64) Continuous 3183 (59.36) 

Search accuracy (age 69) Continuous 3248 (60.57) 

Non-employment 
  

Non-employment to age 36 Continuous 1786 (33.31) 

Non-employment to age 43 Continuous 2135 (39.82) 

Non-employment (age 43-53) Ordinal 2499 (46.61) 

Non-employment (age 53-60-64) Ordinal 3017 (56.27) 

Childhood social class Ordinal 689 (12.85) 

Age 8 cognition Continuous 1106 (20.63) 

Adolescent mental health: 
  

Self-organisation (age 13) Continuous 1253 (23.34) 

Self-organisation (age 15) Continuous 1312 (24.47) 

Emotional problems (age 13) Continuous 1253 (23.34) 

Emotional problems (age 15) Continuous 1312 (24.47) 

Conduct problems (age 13) Continuous 1253 (23.34) 

Conduct problems (age 15) Continuous 1312 (24.47) 

Educational attainment (age 26) Ordinal 930 (17.34) 

Head of household social class (age 60-64) Ordinal 2910 (54.27) 

NSSEC (occupational complexity) (age 60-64) Nominal 845 (15.76) 

Heart problems 
  

Self-reported heart problems (age 43) Binary 2113 (39.41) 

Self-reported heart problems (age 53) Binary 2375 (44.29) 

Self-reported heart problems (age 60-64) Binary 2902 (54.12) 

Hypertension 
  

Self-reported hypertension (age 43) Binary 2107 (39.30) 

Self-reported hypertension (age 53) Binary 2375 (44.29) 

Self-reported hypertension (age 60-64) Binary 2912 (54.31) 

SBP (age 60-64) Continuous 3146 (58.67) 

FEV1 (age 60-64) Continuous 3493 (65.14) 

BMI (age 60-64) Continuous 3143 (58.62) 

Mental health (age 60-64) Continuous 3177 (59.25) 

Smoking (pack years) (age 60-64) Continuous 2621 (48.88) 

Physical activity   
Physical activity (age 36) Ordinal 2053 (38.29) 

Physical activity (age 43) Ordinal 2100 (39.16) 

Physical activity (age 53) Ordinal 2376 (44.31) 

Physical activity (age 60-64) Ordinal 3174 (59.19) 

Social activity (age 60-64) Ordinal 2906 (54.20) 

 

The auxiliary variables that were included in the imputation model were the same 

as the analytic variables but were from earlier ages. They were: 

 Cognitive function (verbal recall, search speed and search accuracy) at 

ages 43 and 53. 

 Cognitive ability at age 15. 

 Educational attainment between age 26 and 43. 

 Social class at age 36. 
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 Head of household social class at age 43 and 53. 

 Physical health – SBP (at ages 43 and 53); FEV1 (at ages 43 and 53); and 

BMI (at ages 26, 36, 43 and 53). 

 Mental health (at ages 36, 43 and 53). 

 Smoking intensity to age 36, to age 43, and to age 53. 

 Social activity at age 43. 

 

Table 4.5 provides information on the auxiliary variables that were included in the 

imputation model, including the number and percentage of missing values for each 

variable. 

 

Table 4.5:  Description of the auxiliary variables used in the imputation models  

Variable Type 
Number missing 

(%) 

Cognitive function 
  

Verbal recall (age 43) Continuous 2303 (42.95) 

Verbal recall (age 53) Continuous 2475 (46.16) 

Search speed (age 43) Continuous 2211 (41.23) 

Search speed (age 53) Continuous 2429 (45.30) 

Search accuracy (age 43) Continuous 2211 (41.23) 

Search accuracy (age 53) Continuous 2428 (45.30) 

Cognitive ability (age 15) Continuous 1354 (25.25) 

Social class (age 36) Ordinal 2472 (46.10) 

Head of household social class (age 
43) 

Ordinal 3220 (60.05) 

Physical health 
  

SBP (age 43) Continuous 2176 (40.58) 

SBP (age 53) Continuous 2432 (45.36) 

FEV1 (age 43) Continuous 2477 (46.20) 

FEV1 (age 53) Continuous 2887 (53.84) 

BMI (age 26) Continuous 1758 (32.79) 

BMI (age 36) Continuous 2082 (38.83) 

BMI (age 43) Continuous 2137 (39.85) 

BMI (age 53) Continuous 2414 (45.02) 

Smoking 
  

Smoking (pack years) (age 36) Continuous 2501 (46.64) 

Smoking (pack years) (age 43) Continuous 2489 (46.43) 

Smoking (pack years) (age 53) Continuous 2487 (46.38) 

Social activity (age 43) Ordinal 2100 (39.16) 

 

Initially an “all-in-one” imputation model was trialled; however this model would not 

converge and therefore the imputation model was split into four stages. Own social 

class (age 36), head of household social class (age 43), non-employment duration 

(to age 36 and 43, and between age 43-53 and age 53-60-64), occupational 

complexity (NSSEC) and education attainment were imputed in stage 1 of the 
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imputation model. Head of household social class (age 53 and 60-64) was imputed 

in stage 2 of the imputation model, which included the variables that were imputed 

in stage 1. Physical health, mental health and lifestyle behaviours were imputed in 

stage 3 of the model, and the imputation model for this stage also included the 

variables that were imputed in stages 1 and 2. The cognitive function variables 

(cognitive ability at age 8 and 15, and verbal recall, search speed and search 

accuracy at ages 43, 53, 60-64 and 69) were imputed in the stage 4 model, and 

the variables that were imputed in the previous stages were included in the model.  

 

The majority of the continuous variables were imputed using linear regression. 

However, the adult mental health variables were not normally distributed and were 

therefore imputed using predictive mean matching (PMM), which has been found 

to impute missing values of skewed variables appropriately (White et al., 2011). 

PMM also avoided imputation of negative values, which would have resulted if the 

missing values had been imputed using linear regression. For the same reasons, 

PMM was used to impute total months of non-employment to age 36 and to age 

43. To avoid the imputation of implausibly low BMI scores at age 53 and 60-64, 

these variables were imputed using truncated linear regression. The lower limit for 

these variables was set at 15. This was slightly lower than the lowest observed 

BMI value, which was 15.23 kg/m2 (at age 53). No upper limit was specified in the 

imputation model, because the imputed values did not lie outside the observed 

range at these ages. The binary variables were imputed using logistic regression, 

and the multinomial variables were imputed using multinomial logistic regression. 

Ordinal variables were imputed using ordered logistic regression if they had fewer 

than five categories, and PMM if they had five or more categories (table 4.6). 
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Table 4.6: Method used to impute the missing values 

Imputation method Variable 

Linear regression  

Cognitive function (verbal recall, search speed and search 
accuracy) at age 43, 53, 60-64 and 69) 

Cognitive ability (age 8 and 15) 

Adolescent mental health at age 13 and 15 (self-
organisation, emotional problems and conduct problems) 

SBP (age 43, 53, 60-64 and 69) 

FEV1 (age 43, 53, 60-64 and 69) 

BMI (age 26, 36 and 43) 

Smoking intensity (to age 36, to age 43, to age 53, and to 
age 60-64) 

Truncated regression 
BMI (age 53 and 60-64) 

 

Logistic regression  
Self-reported hypertension (age 36, 43, 53 and 60-64) 

Self-reported heart problems (age 43, 53 and 60-64) 

Ordered logistic regression  

Childhood social class 

Educational attainment to age 26 

Physical activity (age 36, 43, 53 and 60-64) 

Social activity (age 43 and 60-64) 

Predictive mean matching 

Total months of non-employment to age 36 

Total months of non-employment to age 43 

Total months of non-employment to age 43-53 

Total months of non-employment to age 53-60-64 

Own social class (age 26 and 36) 

Head of household social class (age 43, 53 and 60-64) 

Mental health (age 43, 53, 60-64) 

Multinomial logistic regression  Occupational complexity proxy (NSSEC) at age 60-64 

 

The imputation was undertaken separately for men and women and was weighted 

to take account of the under-sampling of children born to fathers in manual 

occupations. The imputation was carried out using Stata v. 13.1 (StataCorp, 2013). 

Table 4.7 presents the imputed and observed values for men and women. The 

imputed values and 95%CI were substantively similar to the observed values.
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Table 4.7: Observed and imputed values of the analytic variables  

Variable Men Women 

  Observed Imputed Observed Imputed 

Non-employment duration 
    

0-12 months 53.14 50.47 17.88 15.94  
48.62, 57.60 46.23, 54.71 14.81, 21.44 13.04, 18.83 

>1-5 years 23.03 23.29 27.03 24.81  
19.48, 27.01 19.71, 26.88 23.40, 31.00 21.40, 28.22 

>5-10 years 14.62 15.77 22.91 22.67  
11.72, 18.09 12.64, 18.89 19.54, 26.66 19.23, 26.12 

>10-15 years 6.21 6.84 14.17 16.20  
4.35, 8.79 4.61, 9.07 11.46, 17.41 13.05, 19.34 

>15-20 years 3.00 3.63 9.69 10.37  
1.76, 5.08 1.99, 5.26 7.34, 12.68 7.75, 13.00 

>20 years 
  

8.31 10.01    
6.22, 11.03 7.56, 12.45 

Childhood social class 
    

I: Professional 5.17 5.09 3.62 3.63  
3.97, 6.70 3.75, 6.44 2.76, 4.73 2.61, 4.65 

II: Intermediate 16.68 16.60 17.34 17.33  
14.02, 19.72 13.77, 19.43 14.74, 20.28 14.56, 20.10 

IIINM: Skilled non-manual 10.39 10.36 11.31 11.29  
8.57, 12.54 8.36, 12.36 9.36, 13.60 9.15, 13.44 

IIIM: Skilled manual 43.12 43.28 44.62 44.63  
38.99, 47.35 39.10, 47.46 40.67, 48.65 40.66, 48.09 

IV: Semi-skilled 16.62 16.59 17.84 17.75  
13.70, 20.02 13.45, 19.94 15.00, 21.09 14.74, 20.76 

V: Unskilled 8.03 8.08 5.28 5.36  
5.90, 10.83 5.65, 10.50 3.67, 7.53 3.45, 7.27 

Cognition (age 8) -0.002 0.005 0.05 0.06  
-0.07, 0.07 -0.006, 0.07 -0.01, 0.11 -0.003, 0.12 
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Variable Men Women 

  Observed Imputed Observed Imputed 

Adolescent mental health 
    

Self-organisation 1.00 0.98 1.41 1.40  
0.88, 1.11 0.86, 1.09 1.30, 1.52 1.30, 1.51 

Emotional problems -0.24 -0.22 0.04 0.02  
-0.35, -0.12 -0.34, -0.11 -0.07, 0.15 -0.09, 0.13 

Conduct problems 0.18 0.20 -0.09 -0.07  
0.07, 0.30 0.09, 0.32 -0.22, 0.03 -0.19, 0.05 

Educational attainment (by age 26) 
    

None attempted 35.20 34.92 34.76 35.34  
31.25, 39.37 30.90, 38.94 31.03, 38.69 31.53, 39.15 

Vocational, sub GCE or equivalent 5.56 5.61 11.95 11.85  
3.90, 7.86 3.65, 7.57 9.52, 14.90 9.20, 14.50 

GCE O’ Level and equivalent 14.97 14.99 26.25 26.03  
12.26, 18.15 12.05, 17.92 22.94, 29.84 22.61, 29.45 

GCE A’ Level and equivalent 30.73 31.00 22.56 22.35  
27.05, 34.67 27.18, 34.81 19.62, 25.80 19.30, 25.41 

1st degree, graduate equivalent and above 13.55 13.48 4.48 4.43  
11.20, 16.30 10.94, 16.02 3.25, 6.16 3.01, 5.84 

Head of household social class  
    

I: Professional 12.85 12.51 9.85 9.80  
10.41, 15.75 9.94, 15.08 7.83, 12.38 7.58, 12.03 

II: Intermediate 39.11 38.93 47.14 47.14  
35.16, 43.19 34.95, 42.92 43.30, 51.03 43.27, 51.02 

IIINM: Skilled non-manual 10.47 10.37 25.65 25.78  
8.20, 13.29 7.86, 12.87 22.35, 29.24 22.32, 29.23 

IIIM: Skilled manual 25.69 26 9.07 9.05  
22.13, 29.61 22.25, 29.75 7.00, 11.68 6.74, 11.36 

IV: Semi-skilled 8.09 8.15 5.31 5.26  
6.03, 10.78 5.81, 10.49 3.78, 7.43 3.49, 7.03 
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Variable Men Women 

  Observed Imputed Observed Imputed 
V: Unskilled 2.20 2.24 1.76 1.73  

1.20, 4.01 0.90, 3.57 0.94, 3.25 0.66, 2.80 

Not working 1.58 1.80 1.22 1.24  
0.82, 3.03 0.64, 2.96 0.59, 2.49 0.34, 2.15 

NSSEC (occupational complexity) 
    

Higher managerial. administrative, and professional 19.50 19.50 3.07 3.17  
16.61, 22.75 16.44, 22.57 2.05, 4.57 1.89, 4.44 

Lower managerial. administrative, and professional 22.16 22.20 27.30 27.29  
19.05, 25.62 18.92, 25.48 24.07, 30.78 23.93, 20.64 

Intermediate 6.41 6.42 24.72 24.61  
4.71, 8.67 4.46, 8.37 21.51, 28.24 21.25, 27.98 

Small employers and own account workers 19.88 19.81 10.56 10.55  
16.79, 23.39 16.52, 23.09 8.39, 13.22 8.15, 12.94 

Lower supervisory and technical workers 9.78 9.79 3.07 3.09  
7.51, 12.63 7.25, 12.33 1.94, 4.81 1.69, 4.48 

Semi-routine 11.14 11.10 21.46 21.42  
8.71, 14.14 8.41, 13.79 18.39, 24.89 18.17, 24.67 

Routine 11.14 11.18 9.83 9.88  
8.74, 14.09 8.51, 13.85 7.69, 12.48 7.49, 12.27 

Heart problems: Yes 24.56 25.05 24.95 25.80  
21.04, 28.46 21.37, 28.73 21.63, 28.59 22.34, 29.25 

Hypertension: Yes 36.27 36.34 35.97 36.62  
32.30, 40.44 32.31, 40.37 32.22, 39.89 32.79, 40.44 

SBP (adjusted) 143.35 143.35 135.57 135.58  
142.77, 144.93 141.77, 144.93 134.04, 137.05 134.10, 137.06 

FEV1 3.07 3.05 2.13 2.12  
3.01, 3.12 3.00, 3.11 2.10, 2.17 2.09, 2.16 

BMI 27.92 27.92 28.39 28.45  
27.61, 28.24 27.61, 28.24 27.95, 28.84 27.99, 28.91 
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Variable Men Women 

  Observed Imputed Observed Imputed 

Mental health  1.74 1.74 2.86 2.85  
1.49, 2.00 1.49, 2.00 2.51, 3.21 2.50, 3.20 

Smoking (pack years) 13.01 12.84 9.85 9.73  
11.46, 14.56 11.30, 14.37 8.53, 11.17 8.45, 11.00 

Physical activity 
    

0: Inactive (all ages) 23.33 23.91 28.63 28.73  
20.02, 27.00 20.31, 27.52 25.23, 32.28 25.14, 32.32 

1 27.42 27.56 31.07 31.31  
23.94, 31.21 23.70, 31.43 27.60, 34.76 27.62, 35.00 

2 26.19 24.70 21.01 20.58  
22.82, 29.86 21.11, 28.29 18.11, 24.25 17.43, 23.73 

3 15.73 17.14 14.03 14.70  
13.01, 18.90 14.03, 20.25 11.61, 16.85 11.92, 17.48 

4: High activity (all ages) 7.33 6.68 5.27 4.67  
5.57, 9.58 4.71, 8.66 3.79, 7.27 3.02, 6.33 

Social activity 
    

0 activities/ month 24.33 24.58 23.02 23.49  
20.81, 28.23 20.86, 28.29 19.75, 26.64 20.35, 26.94 

1 activity/ month 27.30 27.33 24.04 24.16  
23.65, 31.27 23.53, 31.31 20.76, 27.66 20.71, 27.61 

2 activities/ month 23.92 23.82 22.4 22.21  
20.55, 27.66 20.22, 27.42 19.29, 25.87 18.93, 25.50 

3 activities/ month 24.45 24.28 30.54 30.14 

  21.39, 28.09 20.82, 27.72 27.08, 34.23 26.60, 33.69 
Continuous variables: weighted means and 95%CI; categorical variables: weighted percentages and 95%CI
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4.7 Advantages of using the NSHD dataset 

Using the NSHD to research the association between non-employment duration and cognitive 

function and decline provides researchers with the opportunity to follow study members over 

their whole lifespan, from their birth in 1946 to the latest wave of data collection when they were 

age 69. Many measures have been repeated over data collection waves, and data collection 

has included measures of cognitive function in childhood, adolescence and adulthood; 

employment in adulthood; mental health in adolescence; and physical and mental health in 

adulthood. Data collections have been carried out by well-trained personnel, and some 

information about medical events has been cross-checked with hospital records. 

 

In summary, for this PhD thesis, the advantages of using the NSHD dataset are that information 

on many factors earlier in the life course (socio-economic, cognitive ability, and mental health) 

were collected prospectively and are therefore less subject to recall bias. These factors may 

have resulted in individuals being selected into groups at differing risk of non-employment, 

setting them on different trajectories to advantage and disadvantage. It has therefore been 

possible to take account of these factors in the statistical analyses. 

 

4.8 Summary 

This chapter has provided an overview of the NSHD, one of the datasets that was used to 

investigate objectives 1 and 3 of this PhD research. It has also outlined the outcome and 

exposure variables, and the covariate measures that were used in the research. Finally, it has 

detailed the method that was used to impute missing data in the analytic variables. The 

following chapter presents the analyses that were undertaken to examine the association 

between non-employment and cognitive function and decline. 
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Chapter 5 : Investigating the association between non-
employment and cognitive function and decline in the NSHD 

5.1 Introduction 

Studies suggest that there is an association between non-employment and cognitive function 

and decline. This chapter aims to contribute to the evidence by examining whether increasing 

duration of non-employment is associated with poorer cognitive function and more rapid 

cognitive decline in later life. It also aims to assess whether the association varies by gender. 

 

Studies generally support the hypothesis that maintaining an active cognitive lifestyle benefits 

cognitive function in later life (Hultsch et al., 1999, Gow et al., 2014a, Bosma et al., 2002, 

Newson and Kemps, 2005). Furthermore, the occupational complexity literature has shown that 

more complex occupations are associated with higher cognitive function even when accounting 

for cognitive function from earlier in the life course (Schooler et al., 1999, Hauser and Roan, 

2007, Potter et al., 2008). This suggests that employment represents one way that individuals 

can maintain an active cognitive lifestyle throughout their working life. 

 

In contrast to the literature focusing on occupational complexity and the cognitive demands of 

employment, there has been limited research that focuses on non-employment and cognitive 

functioning. The research has demonstrated that there is an association between non-

employment and poorer cognitive function in later life (Adam et al., 2013, Adam et al., 2007, 

Leist et al., 2013), and researchers have explained this in terms of decreased opportunities for 

cognitive stimulation during spells of non-employment. However, the research to date has 

tended to use binary indicators of non-employment. This prevents researchers from examining 

whether there is an association between the cumulative length of non-employment and 

cognitive function and cognitive decline in later life. Furthermore, the research to date has not 

examined whether the association differs by gender. This contrasts with the literature on non-

employment and health, which has suggested that the negative effects of non-employment on 

physical and mental health are stronger for men than for women (Paul and Moser, 2009).  
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5.1.1 Aims and hypotheses 

The aim of this chapter was to test associations between non-employment duration and mid- to 

late-life cognitive function and decline in the NSHD, and to examine if the association differs by 

gender. 

 

The literature shows that more complex, cognitively demanding occupations are associated with 

better cognitive function and slower decline. Periods of non-employment will remove 

opportunities for cognitive stimulation resulting in the loss or atrophy of cognitive skills. It was 

expected that there would be an inverse association between non-employment duration and 

cognitive function and decline. Therefore, individuals experiencing longer non-employment 

durations would exhibit lower cognitive function and more rapid decline than those experiencing 

shorter non-employment durations. 

 

Research has shown that work and family roles are strongly gendered (McMunn et al., 2015). 

Compared to women, men may be more reliant on employment for cognitive stimulation. It was 

therefore expected that non-employment duration would have a larger effect on cognitive 

function and decline in men than in women.  

 

The analyses in this chapter are presented in two related sections. The first section examines 

the association between non-employment duration and cognitive function at age 60-64. The 

second section examines the association between non-employment duration and cognitive 

decline between age 60-64 and 69. 

 

5.2 Methods 

5.2.1 Variables 

The variables outlined in section 4.3 were used in the analyses that are presented in this 

chapter. The three cognitive measures described in section 4.3.1 were used: verbal recall, 

search speed and search accuracy. The exposure variable, non-employment duration, was 

derived as described in section 4.3.2, and was used throughout the models that are presented 

in this chapter. The hypothesised confounding and mediating variables that are described in 

section 4.3.3 were also used in this chapter. 
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5.2.2 Statistical analyses 

The results reported in this chapter are based on the pooled analysis of the 40 imputed datasets 

(see section 4.6.1). Prior to undertaking the analyses with the imputed data, the analyses were 

undertaken for study members who had complete data for all the analytic variables. This sample 

was described in section 4.4. The results from the analyses of complete cases are presented in 

Annex A. 

 

5.2.2.1 Analysis of the imputed datasets 

Each of the 40 imputed datasets was analysed separately and the results were combined using 

Rubin’s Rules (Rubin, 1987). This was done automatically in Stata using the -mi estimate- suite 

of commands. Although missing values in the cognitive outcome variables verbal recall, search 

speed and search accuracy were imputed, the analyses were restricted to those study members 

with observed cognitive scores at age 60-64 and age 69 (verbal recall: 1788; search speed: 

1824; search accuracy: 1827) (von Hippel, 2007). To take account of the under-sampling of 

single births to women with husbands in manual occupations the analyses were weighted. 

 

5.2.2.2 Stratification by gender 

The analyses presented in this chapter were stratified by gender. There were two reasons for 

this, first, there was evidence of an interaction between gender and non-employment duration 

on cognitive function. Second, non-employment was categorised differently for men and 

women. 

 

5.2.2.3 Descriptive analysis 

Before the multivariable analysis was undertaken, descriptive statistics for each of the cognitive 

tests and non-employment duration were calculated. For the cognitive tests, means and 95% 

confidence intervals (95%CI) were calculated, and for non-employment duration, weighted 

proportions were calculated. Other study sample characteristics were calculated according to 

non-employment duration category. Means and 95%CI were calculated for the continuous 

variables, and weighted proportions and 95%CI were calculated for the categorical variables. 
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5.2.2.4 Bivariable analysis 

Linear regression models were used to examine the crude association of each of the covariates 

with the three measures of cognitive function at age 60-64 and age 69, and those found to be 

associated with cognitive function were used in the multivariable analysis. 

 

5.2.2.5 Multivariable analysis 

Study objective 1: To examine the association between duration of non-employment after 

leaving full-time education up to age 60-64, and cognitive function at age 60-64 and 69. 

To test the association between non-employment duration and each of the cognitive function 

variables at age 60-64 and age 69, multivariable linear regression models were used.  Each of 

the covariates that the bivariable analyses indicated was associated with any of the three 

cognitive function variables was added individually to the crude model, and a Wald Test was 

used to examine if the inclusion of the covariate improved the model fit. Those covariates that 

improved the fit of the crude model were then used to develop a series of linear regression 

models, which were used in the final analyses. Only those covariates that improved the fit of the 

base model were retained in the final analytic models.  

 

Model 1 tested the unadjusted association between non-employment duration and the cognitive 

outcomes at age 60-64 and 69. Model 2 was based on model 1, adjusted for the confounding 

factors, and all further models were based on this model, making additional adjustment for the 

hypothesised mediators as follows: 

 Model 3 - adjusted for the indicators of disuse (head of household social class and 

occupational complexity);  

 Model 4 - adjusted for the physical and mental health variables; 

 Model 5 - adjusted for the lifestyle variables. 

 Model 6 - adjusted for all the variables in the above models.  

Each model was run separately for men and women using verbal recall, search speed or search 

accuracy as the outcome in the regression models. 

 

To ensure that the models and results were comparable for all measures of cognitive function 

and for men and women, the same models were used. The final analytic models that were used 

are detailed in section 5.3.4.  
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Stata’s –estat vif- command was used owing to concerns that multicollinearity of the variables 

indicating educational attainment, head of household social class and occupational complexity 

may have meant that the coefficients in the regression models that examined the association 

between non-employment and cognitive function and decline were unstable and standard errors 

inflated. This command produces estimates for the variance inflation factor (VIF) for each of the 

independent variables in a regression model. A 1/VIF value of <0.1 was used to indicate that an 

independent variable could be considered to be a linear combination of other independent 

variables. Since none of these values were <0.1, possible multicollinearity of educational 

attainment, head of household social class and occupational complexity was not considered to 

be problematic. Despite this, both head of household social class and occupational complexity 

were added to model 2 independent of each other. This showed that for none of the regression 

models that examined the association between non-employment and each of the three cognitive 

measures that were used was the effect of the addition of one of the two variables to model 2 

the same as the addition of the other. For example, if the addition of head of household social 

class to model 2 attenuated that association between a non-employment category and cognitive 

function or decline, the addition of occupational complexity on its own to model 2 did not have a 

similar effect. This further supported the view that multicollinearity of educational attainment, 

head of household social class and occupational complexity was not problematic in these 

analyses. 

 

Study objective 3: To examine the association between duration of non-employment after 

leaving full-time education up to age 60-64, and cognitive decline between ages 60-64 and 69. 

Conditional models of change were used to examine the association between non-employment 

duration and cognitive decline between ages 60-64 and 69. The models were adjusted for the 

corresponding cognitive score at age 60-64. Cognitive change scores for all the cognitive 

measures were calculated by subtracting scores at age 60-64 from those at age 69. This 

method was selected because cognitive change was assessed over two data points only. In 

these models positive coefficients represented a slower rate of decline, while negative 

coefficients represented a faster rate of decline.   

 

Model 1 tested the unadjusted association between non-employment duration and cognitive 

decline on each of the cognitive variables. Subsequent models, making adjustment for 
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additional variables, were developed in the same way as for objective 1 (above). A significance 

level of 0.05 was used to assess the statistical significance of associations.  

 

To ensure that the results were comparable for all measures of cognitive decline and for men 

and women, the same models were used. The final analytic models that were used are detailed 

in section 5.3.5.  

 

5.3 Results 

The results that are reported below are based on the analyses of the 40 imputed datasets. The 

results of the analyses of complete cases are reported in Annex A. They were consistent with 

the results of the analyses of the imputed data, except that effect sizes were smaller, which can 

be related to study members who were missing cognitive information having longer non-

employment durations, and study members who were missing non-employment information 

having lower cognitive test scores (see tables 4.2 and 4.3 in the previous chapter). 

 

5.3.1 Characteristics of the sample 

The imputed non-employment data for men and women are presented in table 5.1 and figure 

5.1. The majority of men experienced 0-12 months of non-employment (50.47%), with more 

than 70% of men experiencing up to five years of non-employment. This contrasted with 

women, for whom about 60% experienced more than five years of non-employment, with 

approximately 20% being non-employed for >15 years (compared with only 3.63% men).  
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Table 5.1: Non-employment duration of men and women (percentage (95%CI)) 

Duration Men (n=854) Women (n=934) 

0-12 months 50.47 15.94 

  46.23, 54.71 13.04, 18.83 

>1-5 years 23.29 24.81 

  19.71, 26.88 21.40, 28.22 

>5-10 years 15.77 22.67 

  12.64, 18.89 19.23, 26.12 

>10-15 years 6.84 16.20 

  4.61, 9.07 13.05, 19.34 

>15 years (men) 3.63 10.37 

>15-20 years (women) 1.99, 5.26 7.75, 13.00 

>20 years 
 

10.01 

  
 

7.56, 12.45 

 

 

Figure 5.1: Men and women’s non-employment duration 

 

 

5.3.1.1 Non-employment duration and childhood circumstances, educational attainment, 
socio-economic, health and lifestyle characteristics 

This section describes the childhood circumstances and educational attainment of the sample. It 

also describes their characteristics for the indicators of disuse (proxied by head of household 

social class and the NSSEC), and their health and lifestyle. This descriptive analyses examined 

whether these characteristics varied between the non-employment categories. The reference 

category for the analyses that are reported below was 0-12 months non-employed. 
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Childhood circumstances and educational attainment 

The childhood circumstances and educational characteristics of men and women are presented 

in tables 5.2 and 5.3 respectively. Men who experienced a long non-employment duration (>10 

years) had a less advantaged childhood social class. Of the men who were non-employed for 

>15 years, 63.62% were from a skilled manual childhood social class, which was the highest 

percentage of the non-employment categories, and only 2.83% of men non-employed for >10-

15 years were from a professional or managerial childhood social class (the lowest percentage 

of all the non-employment categories). In contrast, among women the distribution of childhood 

social class was broadly similar across the non-employment categories.  

 

For both men and women, cognitive ability at age 8 was lowest for those who were in the 

highest non-employment duration category, >15 years for men and >20 years for women. For 

men, the cognitive ability scores for those in the >15 years non-employment category were 

significantly lower when compared to men in all the other non-employment categories. For 

women, the cognitive ability scores for those in the >20 years non-employment category were 

significantly lower when compared to women non-employed for >5-10 years, who had the 

highest cognitive ability scores.  

 

Adolescent mental health scores also varied between non-employment duration categories, but 

not significantly so. Among men, emotional problems and conduct problems scores were 

highest (most problems) for the >15 years non-employment category. Men who experienced 

intermediate non-employment durations (i.e. >1-10 years) had the best adolescent mental 

health on all measures (i.e. few emotional and conduct problems, and higher self-organisation). 

For women, again it was among those who were long-term non-employed (>15-20 years non-

employment and >20 years non-employment) who had the poorest adolescent mental health, 

and it was those in the intermediate duration categories (>1-10 years) who had the highest 

adolescent mental health. 

 

Turning to educational attainment, among men those in the >15 years non-employment 

category had the lowest educational qualifications. Over 55% of men in this non-employment 

category had no educational qualifications or a sub-GCE O’ Level qualification, compared to 

less than 43% for all of the other non-employment categories, and none had a degree or 
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equivalent qualification. For women, there were fewer between category differences, although 

10.56% of those non-employed for >15-20 years had a GCE A’ Level or equivalent qualification 

compared to more than 20% of all of the other non-employment categories. 
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Table 5.2: Childhood circumstances and educational attainment by non-employment duration, men (n=854) 

  Total sample 0-12 months >1-5 yrs >5-10 yrs >10-15 yrs >15 yrs 

  Mean or % Mean or % Mean or % Mean or % Mean or % Mean or % 
  95%CI 95%CI 95%CI 95%CI 95%CI 95%CI 

Social class of origin:       
I: Professional and managerial 5.09 5.04 6.25 4.91 2.83 4.55 

  3.75, 6.44 3.24, 6.84 2.93, 9.57 0.33, 9.48 -0.39, 6.05 -0.83, 9.93 

II: Intermediate 16.60 16.85 15.53 18.67 15.20 11.69 

  13.77, 19.43 12.75, 20.95 9.86, 21.20 10.83, 26.51 4.37, 26.03 -2.18, 25.55 

IIINM: Skilled non-manual 10.36 8.24 11.41 14.69 16.03 3.92 

  8.36, 12.36 5.73, 10.75 7.00, 15.82 8.61, 20.78 6.07, 25.99 -3.14, 10.98 

IIIM: Skilled manual 43.28 42.13 47.75 35.30 43.71 63.62 

  39.10, 47.46 36.05, 48.21 38.92, 56.57 24.35, 46.26 26.67, 60.74 42.15, 85.08 

IV: Semi-skilled 16.59 18.58 10.74 19.91 17.05 9.36 

  13.45, 19.74 13.99, 23.16 5.13, 16.34 10.58, 29.22 4.34, 29.77 -4.93, 23.66 

V: Unskilled 8.08 9.17 8.33 6.52 5.18 6.86 

  5.65, 10.50 5.22, 13.11 3.11, 13.56 0.47, 12.75 -3.83, 14.19 -5.92, 19.64 

Childhood cognitive ability 0.01 -0.01 0.08 0.03 0.07 -0.47 

  -0.06, 0.07 -0.12, 0.09 -0.05, 0.22 -0.15, 0.22 -0.17, 0.30 -0.74, -0.20 

Adolescent mental health:       
Self-organisation  0.98 0.85 1.14 1.23 0.74 0.96 

  0.86, 1.09 0.69, 1.02 0.92, 1.37 0.94, 1.52 0.15, 1.33 0.39, 1.52 

Emotional problems -0.22 -0.27 -0.21 -0.34 0.07 0.17 

  -0.34, -0.11 -0.42, -0.11 -0.43, 0.02 -0.64, -0.03 -0.47, 0.61 -0.47, 0.80 

Conduct problems 0.20 0.32 0.07 -0.06 0.30 0.42 

  0.09, 0.32 0.15, 0.48 -0.16, 0.29 -0.36, 0.25 -0.25, 0.85 -0.34, 1.17 

Educational attainment:       
None attempted 34.92 38.20 29.49 31.42 33.43 41.59 

  30.90, 38.94 32.31, 44.08 21.09, 37.90 21.13, 41.70 16.62, 50.24 19.32, 63.86 

Sub-GCE or equivalent 5.61 4.75 6.77 5.85 3.54 13.71 

  3.65, 7.57 2.10, 7.40 1.92, 11.61 -0.02, 11.72 -4.05, 11.12 -2.09, 29.50 
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  Total sample 0-12 months >1-5 yrs >5-10 yrs >10-15 yrs >15 yrs 

GCE O' Level or equivalent 14.99 13.13 12.92 21.92 19.03 15.75 

  12.05, 17.92 9.10, 17.17 6.94, 18.89 13.09, 30.76 4.14, 33.92 -0.77, 32.26 

GCE A' Level or equivalent 31.00 31.47 31.64 28.04 33.47 28.96 

  27.18, 34.81 26.03, 36.92 23.37, 39.91 18.53, 37.55 16.96, 49.99 7.78, 50.14 

1st degree or graduate equivalent 13.48 12.45 19.19 12.77 10.53 0.00 

  10.94, 16.02 9.03, 15.86 12.75, 25.63 6.90, 18.65 0.35, 20.71 0 
Continuous variables: weighted mean (95%CI); categorical variables: weighted percentages (95%CI)
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Table 5.3: Childhood circumstances and educational attainment by non-employment duration, women (n=934) 

  Total sample 0-12 months >1-5 yrs >5-10 yrs >10-15 yrs >15-20 yrs >20 yrs 

  Mean or % Mean or % Mean or % Mean or % Mean or % Mean or % Mean or % 
  95%CI 95%CI 95%CI 95%CI 95%CI 95%CI 95%CI 

Social class of origin:        
I: Professional and managerial 3.63 4.80 3.88 2.95 3.91 2.25 3.70 
  2.61, 4.65 1.57, 8.03 1,51, 6.25 1.32, 4.58 1.43, 6.39 -0.09, 4.59 0.81, 6.59 

II: Intermediate 17.33 16.52 18.29 18.49 18.78 12.85 15.90 

  14.56, 20.10 9.54, 23.50 12.62, 23.96 12.56, 24.41 11.14, 26.42 4.39, 21.31 6.39, 25.41 

IIINM: Skilled non-manual 11.29 7.47 12.65 11.62 11.99 10.01 13.52 

  9.15, 13.44 3.18, 11.76 7.89, 17.41 6.98, 16.26 5.82, 18.16 3.31, 16.72 5.96, 21.07 

IIIM: Skilled manual 44.63 42.52 44.81 47.06 39.15 50.15 45.20 

  40.66, 48.61 32.51, 52.52 36.60, 53.02 38.61, 55.52 28.12, 50.18 36.30, 64.00 32.00, 58.40 

IV: Semi-skilled 17.75 24.72 16.20 15.57 18.87 18.88 12.44 

  14.74, 20.76 16.09, 33.36 10.34, 22.07 9.43, 21.72 10.44, 27.31 7.72, 30.03 3.91, 20.97 

V: Unskilled 5.36 3.96 4.17 4.30 7.30 5.85 9.25 

  3.45, 7.27 -0.18, 8.10 0.59, 7.74 0.43, 8.18 1.58, 13.02 -1.84, 13.55 0.85, 17.66 

Childhood cognitive ability 0.06 0.07 0.02 0.21 0.09 -0.06 -0.16 
  -0.003, 0.12 -0.09, 0.23 -0.11, 0.14 0.09, 0.34 -0.06, 0.35 -0.24, 0.13 -0.37, 0.05 

Adolescent mental health:        
Self-organisation  1.40 1.41 1.50 1.49 1.24 1.16 1.49 

  1.30, 1.51 1.15, 1.68 1.29, 1.70 1.27, 1.72 0.94, 1.54 0.81, 1.50 1.11, 1.86 

Emotional problems 0.02 -0.03 -0.15 -0.05 0.12 0.31 0.25 

  -0.87, 0.13 -0.32, 0.27 -0.35, 0.05 -0.28, 0.18 -0.21, 0.45 -0.041, 0.66 -0.14, 0.63 

Conduct problems -0.07 -0.03 -0.16 -0.08 0.09 0.10 -0.30 
  -0.19, 0.05 -0.31, 0.25 -0.37, 0.05 -0.33, 0.16 -0.25, 0.43 -0.340, 0.59 -0.68, 0.08 

Educational attainment:        
None attempted 35.34 30.59 34.75 36.96 35.46 37.88 37.68 
  31.53, 39.15 21.22, 39.96 26.80, 42.71 28.39, 45.52 25.35, 45.57 24.53, 51.22 24.80, 50.55 
Sub-GCE or equivalent 11.85 12.20 10.95 10.55 9.58 12.69 19.31 
  9.20, 14.50 5.20, 19.20 5.60, 16.30 5.27, 15.84 3.08, 16.07 3.49, 21.89 8.37, 30.24 
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  Total sample 0-12 months >1-5 yrs >5-10 yrs >10-15 yrs >15-20 yrs >20 yrs 

GCE O' Level or equivalent 26.03 31.17 25.95 22.27 24.62 37.28 17.20 

  22.61, 29.45 22.06, 40.27 18.84, 33.07 15.38, 29.16 15.61, 33.63 24.41, 50.16 7.59, 26.81 

GCE A' Level or equivalent 22.35 20.19 22.70 26.43 23.24 10.56 21.66 

  19.30, 25.41 12.78, 27.60 18.21, 31.19 19.18, 33.69 15.47, 31.01 3.49, 17.63 11.23, 32.08 

1st degree or graduate equivalent 4.43 5.86 3.65 3.79 7.10 1.59 4.16 

  3.01, 5.84 1.55, 10.16 1.45, 5.85 1.21, 6.36 2.00, 12.20 -1.50, 4.68 -0.15, 8.47 
Continuous variables: weighted mean (95%CI); categorical variables: weighted percentages (95%CI)
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Indicators of disuse (proxied by head of household social class and the NSSEC) 

Tables 5.4 and 5.5 present the indicators of disuse for men and women respectively. Compared 

to all other non-employment categories, lower percentages of men who were non-employed for 

>10-15 years and >15 years were in a professional and managerial social class (5.43% and 

5.19% respectively), compared to more than 11% of men from the other non-employment 

categories. Higher percentages of men in these high non-employment duration categories were 

also in the Unskilled social class. Among women, those who were non-employed for 0-12 

months were the least likely to be in a Skilled manual household, and most likely to be in an 

Intermediate social class household. Conversely, those who were long-term non-employed 

(>15-10 years and >20 years) were the most likely to be in a semi-skilled or unskilled social 

class household. 

 

Turning to occupational complexity (proxied by the NSSEC), the lowest percentages of men 

who had held a high complexity occupation (managerial or professional) and the highest 

percentages of men who had held a low complexity occupation (Routine) were those who were 

long-term non-employed (>15 years) (Managerial or professional occupation: 9.31%; Routine 

occupation: 20.92%). For women, 37.68% of those who were non-employed for 0-12 months 

had held a high complexity occupation (Managerial, administrative or professional occupation) 

and 3.69% had held a low complexity occupation (Routine occupation). In contrast, only 16.08% 

and 20.77% of those non-employed for 15-20 years and >20 years respectively had held a high 

complexity occupation (Managerial, administrative or professional occupation), and 15.16% and 

23.20% respectively had held a low complexity occupation (Routine occupation). 
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Table 5.4: Indicators of disuse by non-employment duration, men (n=854) 

  Total sample 0-12 months >1-5 yrs >5-10 yrs >10-15 yrs >15 yrs 

  Mean or % Mean or % Mean or % Mean or % Mean or % Mean or % 

  95%CI 95%CI 95%CI 95%CI 95%CI 95%CI 

Head of household social class:       
I: Professional and managerial 12.51 13.16 15.13 11.93 5.43 5.19 

  9.94, 15.08 9.94, 17.23 10.05, 22.14 6.91, 19.82 1.59, 16.89 0.73, 29.02 

II: Intermediate 38.93 39.57 43.50 37.89 44.19 6.49 

  34.95, 42.92 34.22, 45.24 35.48, 51.87 28.68, 48.07 29.71, 59.73 1.28, 27.07 

IIINM: Skilled non-manual 10.37 7.43 10.87 14.74 17.83 12.99 

  7.86, 12.87 4.93, 11.06 6.41, 17.86 9.29, 22.59 8.90, 32.52 4.18, 33.81 

IIIM: Skilled manual 26.00 30.36 21.04 22.46 19.38 22.08 

  22.25, 29.75 25.30, 35.95 14.96, 28.76 14.57, 32.96 9.73, 34.89 9.09, 44.55 

IV: Semi-skilled 8.15 7.64 7.33 11.23 5.43 16.88 

  5.81, 10.49 5.02, 11.48 3.90, 13.34 5.94, 20.22 1.59, 16.89 6.04, 39.11 

V: Unskilled 2.24 1.70 1.89 1.40 4.65 6.49 

  0.90, 3.57 0.63, 4.44 0.47, 7.24 0.20, 9.30 1.16, 16.86 1.28, 27.07 

Not working 1.80 0.11 0.24 0.35 3.10 29.87 

  0.64, 2.96 0.02, 0.75 0.03, 1.67 0.05, 2.47 0.44, 18.95 14.98, 50.74 

Occupational complexity:       
Higher managerial, admin. and prof. 19.50 18.75 24.86 16.82 20.91 4.77 

  16.44, 22.57 14.55, 22.94 17.52, 32.20 9.33, 24.31 7.23, 34.58 -6.51, 16.06 

Lower managerial, admin. and prof. 22.20 22.61 21.05 26.40 23.69 4.54 

  18.92, 25.48 17.75, 27.47 14.27, 27.83 17.47, 35.33 10.05, 37.33 -2.79, 11.88 

Intermediate 6.42 4.67 8.34 4.10 13.36 14.63 

  4.46, 8.37 2.39, 6.95 3.56, 13.12 -0.32, 8.52 2.20, 24.52 -1.87, 31.14 

Small employers and own account workers 19.81 24.00 16.48 13.65 17.07 14.51 

  16.52, 23.09 19.01, 29.00 9.84, 23.12 6.37, 20.93 3.69, 30.45 -0.91, 29.93 

Lower supervisory and technical 9.79 10.00 4.77 15.24 2.96 28.16 

  7.25, 12.33 6.20, 13.80 0.87, 8.68 6.83, 23.64 -3.20, 9.12 8.01, 48.30 
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  Total sample 0-12 months >1-5 yrs >5-10 yrs >10-15 yrs >15 yrs 

  Mean or % Mean or % Mean or % Mean or % Mean or % Mean or % 

  95%CI 95%CI 95%CI 95%CI 95%CI 95%CI 

Semi-routine 11.10 9.46 11.92 14.92 10.44 12.46 

  8.41, 13.79 5.82, 13.10 6.08, 17.77 6.72, 23.13 -0.97, 21.86 -3.27, 28.19 

Routine 11.18 10.51 12.57 8.86 11.57 20.92 

  8.51, 13.85 6.84, 14.19 6.34, 18.80 2.15, 15.58 -0.27, 23.40 2.77, 39.08 
Continuous variables: weighted mean (95%CI); categorical variables: weighted percentages (95%CI)  
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Table 5.5: Indicators of disuse by non-employment duration, women (n=934) 

  Total 0-12 months >1-5 yrs >5-10 yrs >10-15 yrs >15-20 yrs >20 yrs 

  Mean or % Mean or % Mean or % Mean or % Mean or % Mean or % Mean or % 

  95%CI 95%CI 95%CI 95%CI 95%CI 95%CI 95%CI 

Head of household social class:        
I: Professional and managerial 9.80 9.15 8.45 9.50 10.90 14.84 8.09 

  7.58, 12.03 3.70, 14.59 4.28, 12.62 4.76, 14.23 4.35, 17.44 5.95, 23.72 1.70, 14.48 

II: Intermediate 47.14 54.32 45.68 50.44 44.49 38.80 45.13 

  43.27, 51.02 44.32, 64.33 37.61, 53.74 41.95, 58.93 33.99, 54.99 25.98, 51.63 32.36, 57.90 

IIINM: Skilled non-manual 25.78 28.30 27.01 23.44 30.60 24.65 17.36 

  22.32, 29.22 18.86, 37.73 19.60, 34.43 16.15, 30.74 20.73, 40.47 13.03, 36.26 7.59, 27.14 

IIIM: Skilled manual 9.05 2.17 12.13 9.79 8.06 11.36 9.78 

  6.74, 11.36 -0.042, 4.76 6.80, 17.47 4.54, 15.05 1.81, 14.31 2.91, 19.80 2.18, 17.38 

IV: Semi-skilled 5.26 4.84 5.70 4.39 2.27 7.56 7.41 

  3.49, 7.03 0.23, 9.45 1.98, 9.41 1.04, 7.73 -0.49, 7.23 0.61, 14.52 -0.08, 14.89 

V: Unskilled 1.73 0.00 2.03 1.59 2.08 2.29 5.32 

  0.66, 2.80 0.00 -0.57, 2.63 -0.67, 3.85 -1.34, 5.51 -1.85, 6.42 -0.90, 11.54 

Not working 1.24 1.22 0.00 0.85 0.50 0.50 6.91 

  0.34, 2.15 -1.14, 3.58 0.00 -0.81, 2.51 -0.53, 1.53 -0.48, 1.48 0.44, 13.39 

Occupational complexity:        
Higher managerial, admin. and prof. 3.17 5.14 4.96 2.75 1.62 1.85 1.05 

  1.89, 4.44 0.83, 9.45 1.77, 8.15 0.50, 5.00 -0.88, 4.11 -1.77, 5.46 -0.61, 2.70 

Lower managerial, admin. and prof. 27.29 32.54 29.31 30.66 27.34 14.23 19.72 

  23.93, 30.64 23.48, 41.61 22.43, 36.18 23.24, 38.07 18.60, 36.79 4.77, 23.68 8.86, 30.58 

Intermediate 24.61 22.50 23.60 23.48 28.50 28.53 22.44 

  21.25, 27.98 14.19, 30.82 16.75, 30.44 16.39, 30.57 19.34, 37.66 16.61, 40.45 11.74, 33,15 

Small employers and own account workers 10.55 16.47 5.86 11.64 10.22 11.65 9.52 

  8.15, 12.94 9.14, 23.81 2.21, 9.52 6.11, 17.16 4.18, 16.25 3.43, 19.87 1.86, 17.18 

Lower supervisory and technical 3.09 4.91 4.30 1.90 1.32 2.42 3.30 

  1.69, 4.48 0.008, 9.81 0.80, 7.81 -0.42, 4.21 -1.23, 3.87 -1.34, 6.19 -0.94, 7.54 

Semi-routine 21.42 14.84 22.89 21.93 22.25 26.16 20.77 

  18.17, 24.67 7.31, 22.36 16.02, 29.76 14.90, 28.96 13.67, 30.83 14.38, 37.95 10.10, 31.45 
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  Total 0-12 months >1-5 yrs >5-10 yrs >10-15 yrs >15-20 yrs >20 yrs 

  Mean or % Mean or % Mean or % Mean or % Mean or % Mean or % Mean or % 

  95%CI 95%CI 95%CI 95%CI 95%CI 95%CI 95%CI 

Routine 9.88 3.69 9.09 7.64 8.76 15.16 23.20 

  7.49, 12.27 -0.23, 7.43 4.37, 13.80 2.60, 12.69 2.30, 15.22 5.40, 24.91 12.30, 34.09 
Continuous variables: weighted mean (95%CI); categorical variables: weighted percentages (95%CI) 
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Health characteristics 

Tables 5.6 and 5.7 present the physical and mental health characteristics of men and women in 

the sample. 

 

In terms of their physical health, significantly larger proportions of men who were non-employed 

for >10-15 years and >15 years reported that they had been diagnosed with heart problems 

compared to all of the other non-employment categories, and men who were non-employed for 

>15 years had the lowest lung function. There were no other differences between non-

employment categories in physical health for men.  Among women there were no differences 

between categories in either the self-reported or the objective health variables. Turning to 

mental health, although there were no differences between categories in mental health (GHQ-

28 score), among both men and women, those in the highest non-employment duration 

categories had the highest GHQ-28 score, suggesting that higher levels of anxiety and 

depression were associated with these long-term non-employment categories. 



 

136 

Table 5.6: Physical and mental health by non-employment duration, men (n=854) 

  Total sample 0-12 months >1-5 yrs >5-10 yrs >10-15 yrs >15 yrs 

  Mean or % Mean or % Mean or % Mean or % Mean or % Mean or % 

  95%CI 95%CI 95%CI 95%CI 95%CI 95%CI 

Heart problems:       
No 74.95 78.47 78.07 77.80 51.17 38.38 

  71.27, 78.63 73.28, 83.66 70.59, 85.55 68.12, 87.48 34.35, 68.00 16.77, 60.00 

Yes 25.05 21.53 21.93 22.20 48.83 61.61 

  21.37, 28.73 16.34, 26.72 14.45, 29.41 12.52, 31.88 32.00, 65.65 40.00, 83.23 

Hypertension:       
No 63.66 67.36 65.11 54.93 55.92 55.26 

  59.63, 67.69 61.79, 72.94 56.54, 73.68 44.05, 65.80 39.01, 72.83 32.44, 78.06 

Yes 36.34 32.64 34.89 45.07 44.08 44.75 

  32.31, 40.37 27.06, 38.21 26.32, 43.46 34.20, 55.95 27.17, 60.99 21.94, 67.56 

SBP 143.35 142.73 143.65 144.49 143.41 144.96 

  141.77, 144.93 140.60, 144.87 139.90, 147.40 140.83, 148.15 135.51, 151.30 133.83, 156.09 

FEV1 3.05 3.12 3.07 3.00 2.89 2.56 

  3.00, 3.11 3.05, 3.19 2.96, 3.17 2.85, 3.15 2.66, 3.12 2.21, 2.91 

BMI 27.92 28.10 27.54 27.63 28.12 28.78 

  27.61, 28.24 27.63, 28.57 26.95, 28.13 26.79, 28.48 26.59, 29.65 27.59, 29.97 

Mental health (GHQ-28) 1.74 1.56 1.98 1.77 1.73 2.69 

  1.49, 2.00 1.23, 1.89 1.37, 2.59 1.08, 2.46 0.71, 2.74 1.19, 4.18 
Continuous variables: weighted mean (95%CI); categorical variables: weighted percentages (95%CI) 
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Table 5.7: Physical and mental health by non-employment duration, women (n=934) 

  Total sample 0-12 months >1-5 yrs >5-10 yrs >10-15 yrs >15-20 yrs >20 yrs 

  Mean or % Mean or % Mean or % Mean or % Mean or % Mean or % Mean or % 

  95%CI 95%CI 95%CI 95%CI 95%CI 95%CI 95%CI 

Heart problems:        
No 74.20 77.64 74.91 78.11 71.94 64.57 71.88 

  70.75, 77.66 69.29, 85.99 67.88, 81.94 71.03, 85.18 62.62, 81.25 51.69, 77.45 59.96, 83.81 

Yes 25.80 22.36 25.09 21.89 28.06 35.43 28.12 

  22.34, 29.25 14.01, 30.71 18.06, 32.12 14.82, 28.97 18.75, 37.38 22.55, 48.31 16.19, 40.04 

Hypertension:        
No 63.38 67.12 62.30 68.14 53.62 54.87 73.90 

  59.56, 67.21 57.80, 76.43 54.62, 69.98 60.33, 75.95 43.39, 63.84 41.65, 68.09 62.22, 85.58 

Yes 36.62 32.88 37.70 31.86 46.38 45.13 26.10 

  32.79, 40.44 23.57, 42.20 30.02, 45.38 24.05, 39.67 36.16, 56.61 31.91, 58.35 14.42, 37.78 

SBP 135.58 133.61 136.02 134.20 138.24 137.06 134.81 

  134.10, 137.06 129.91, 137.30 132.93, 139.11 131.26, 137.14 134.48, 142.20 130.74, 143.37 130.53, 139.08 

FEV1 2.12 2.17 2.15 2.15 2.07 2.07 2.07 

  2.09, 2.16 2.07, 2.26 2.09, 2.21 2.07, 2.23 1.97, 2.17 1.92, 2.23 1.94, 2.19 

BMI 28.45 28.21 28.15 28.29 29.49 28.74 27.98 

  27.99, 28.91 27.28, 29.14 27.36, 28.95 27.35, 29.22 27.78, 31.20 27.21, 30.27 26.51, 29.44 

Mental health (GHQ-28) 2.85 2.24 2.98 3.01 2.63 3.27 3.05 

  2.50, 3.20 1.59, 2.89 2.21, 3.76 2.25, 3.76 1.74, 3.51 1.88, 4.67 1.90, 4.20 
Continuous variables: weighted mean (95%CI); categorical variables: weighted percentages (95%CI) 
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Lifestyle 

Tables 5.8 and 5.9 present the lifestyle characteristics of men and women in the sample, 

respectively. Among men, although there were no significant differences in smoking intensity 

between the non-employment categories; long-term non-employed men had the highest 

smoking intensity (20.34 pack years), and men who were non-employed for 0-12 months had 

the lowest smoking intensity (11.77 pack years). Among women, smoking levels were broadly 

similar across the non-employment categories. Among men, a significantly greater proportion of 

men who were long-term non-employed were physically inactive when compared to men in the 

other non-employment categories, with over 50% of this category being physically inactive 

compared to less than 27% of all the other non-employment categories. Among women, 

physical activity was broadly similar across the non-employment categories. Finally, turning to 

social activity, among men there were significant differences between the non-employment 

categories. More than 77% of men who were long-term non-employed undertook one or fewer 

social activities per month compared to less than 55% in all of the other non-employment 

categories. Conversely, among women, although between non-employment category 

differences were not statistically significant, more than 60% of those women who were non-

employed for 0-12 months undertook one or fewer social activities per month, compared to less 

than 50% of women in all of the other non-employment categories. 
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Table 5.8: Lifestyle characteristics by non-employment duration, men (n=854) 

  Total sample 0-12 months >1-5 yrs >5-10 yrs >10-15 yrs >15 yrs 

  Mean or % Mean or % Mean or % Mean or % Mean or % Mean or % 

  95%CI 95%CI 95%CI 95%CI 95%CI 95%CI 

Smoking intensity 12.84 11.77 12.33 14.52 14.51 20.34 

  11.30, 14.37 9.73, 13.81 8.88, 15.78 10.17, 18.88 7.76, 21.26 11.42, 29.26 

Physical activity:       
Inactive at all ages 23.91 22.56 21.20 26.29 19.94 57.50 

  20.31, 27.52 17.58, 27.53 13.85, 28.54 15.83, 36.74 5.87, 34.00 34.11, 80.89 

Inactive/ low activity (all ages) 27.56 27.74 27.43 23.72 37.28 23.99 

  23.70, 31.43 22.33, 33.16 19.36, 35.51 13.44, 34.00 20.39, 54.16 2.75, 45.23 

Low-moderate activity 24.70 25.18 26.00 26.51 23.12 4.63 

  21.11, 28.29 20.05, 30.31 18.04, 33.96 16.98, 36.04 8.33, 37.92 -3.29, 12.54 

Moderate activity 17.14 18.36 18.59 14.91 13.51 7.67 

  14.03, 20.25 13.78, 22.94 11.74, 25.44 7.64, 22.18 2.57, 24.45 -4.07, 19.42 

Highly active (all ages) 6.68 6.16 6.78 8.57 6.15 6.22 

  4.71, 8.66 3.36, 8.95 3.11, 10.46 2.96, 14.19 -0.76, 13.06 -5.22, 17.66 

Social activity:       
None 24.58 25.33 21.12 16.67 37.91 45.40 

  20.86, 28.30 19.96, 30.70 13.37, 28.87 7.96, 25.38 21.42, 54.40 22.79, 68.02 

1 activity/month 27.33 29.21 23.99 30.04 15.99 32.40 

  23.53, 31.13 23.76, 34.65 16.24, 31.74 19.66, 40.42 3.07, 28.90 10.64, 54.16 

2 activities/month 23.82 25.27 25.07 24.20 18.08 4.60 

  20.22, 27.42 20.21, 30.34 17.37, 32.78 14.78, 33.61 5.33, 30.83 -3.18, 12.38 

3+ activities/month 23.28 20.18 29.81 29.09 28.03 17.59 

  20.82, 27.72 15.62, 24.75 21.97, 37.65 19.52, 38.66 13.71, 42.24 -0.002, 35.19 

Continuous variables: weighted mean (95%CI); categorical variables: weighted percentages (95%CI)  
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Table 5.9: Lifestyle characteristics by non-employment duration, women (n=934) 

  Total sample 0-12 months >1-5 yrs >5-10 yrs >10-15 yrs >15-20 yrs >20 yrs 

  Mean or % Mean or % Mean or % Mean or % Mean or % Mean or % Mean or % 

  95%CI 95%CI 95%CI 95%CI 95%CI 95%CI 95%CI 

Smoking intensity 9.73 9.12 9.97 9.30 10.56 11.57 7.78 

  8.46, 11.00 6.08, 12.16 7.30, 12.64 6.60, 12.01 7.26, 13.87 7.04, 16.11 3.87, 11.69 

Physical activity:        
Inactive at all ages 28.73 25.58 27.73 29.24 31.56 32.40 26.60 

  25.14, 32.32 16.74, 34.42 20.42, 35.04 21.40, 37.09 22.00, 41.11 19.79, 45.00 14.80, 38.40 

Inactive/ low activity (all ages) 31.31 31.16 28.20 31.55 30.59 39.91 31.07 

  27.62, 35.00 21.74, 40.58 20.79, 35.61 23.76, 39.34 20.78, 40.40 26.89, 52.94 18.92, 43.23 

Low-moderate activity 20.58 20.80 23.33 18.89 17.40 18.29 24.77 

  17.43, 23.73 12.73, 28.87 16.61, 30.04 12.65, 25.79 9.01, 25.79 8.26, 28.33 13.18, 36.35 

Moderate activity 14.70 18.58 16.16 14.76 16.11 6.54 11.00 

  11.92, 17.48 10.89, 26.28 10.40, 21.92 8.83, 20.69 8.49, 23.74 -0.12, 13.21 3.45, 18.54 

Highly active (all ages) 4.68 3.88 4.58 5.56 4.34 2.85 6.56 

  3.02, 6.33 0.47, 7.29 0.96, 8.21 1.38, 9.73 0.07, 8.61 -1.78, 7.48 0.26, 12.85 

Social activity:        
None 23.49 32.89 17.72 20.69 25.80 25.56 23.06 

  20.04, 26.94 23.35, 42.42 11.38, 24.06 13,53, 27.86 16.55, 35.05 13.48, 37.64 10.92, 35.20 

1 activity/month 24.16 27.84 24.81 23.91 20.48 24.50 22.84 

  20.71, 27.61 18.89, 36.78 17.67, 31.96 16.72, 31.11 11.82, 29.14 12.58, 36.41 11.77, 33.92 

2 activities/month 22.21 18.95 22.07 25.55 26.25 16.77 19.33 

  18.93, 25.50 11.30, 26.61 15.48, 28.66 18.26, 32.84 16.98, 35.52 6.68, 26.86 8.73, 29.92 

3+ activities/month 30.14 20.33 35.40 29.84 27.47 33.18 34.77 

  26.60, 33.69 12.85, 27.80 27.83, 42.96 22.51, 37.17 18.48, 36.46 20.50, 45.86 22.45, 47.09 
Continuous variables: weighted mean (95%CI); categorical variables: weighted percentages (95%CI) 
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Key findings 

There were clear differences in the experience of non-employment among men and women. 

While the majority of women were non-employed for more than five years, the majority of men 

were non-employed for 0-12 months. 

 

The characteristics of men and women also differed according to the duration of non-

employment that they experienced. Among men, the distribution of childhood circumstances 

and educational attainment between the non-employment categories suggests that less 

advantaged childhood situations, low cognitive ability and poor adolescent mental health are on 

a pathway to low educational attainment and long-term non-employment. Conversely, among 

women, there were fewer differences in childhood circumstances between the non-employment 

categories, although similarly to men, cognitive ability was lowest and adolescent mental health 

worst among the long-term non-employed. 

 

Differences in social class and occupational complexity between the non-employment 

categories indicated that long-term non-employment among men was associated with being in a 

disadvantaged social class and holding a low complexity occupation. Among women, 0-12 

months of non-employment was associated with having a high complexity occupation, whereas 

long-term non-employment was associated with holding a Routine occupation. 

 

Although there were few differences in health across the non-employment categories among 

both men and women, the analyses suggested that non-employment was associated with 

poorer health outcomes in terms of both physical and mental health. This supports evidence 

from other studies of unemployment and non-employment and health (McKee-Ryan et al., 2005, 

Paul and Moser, 2009).  

 

Lifestyles also varied across the non-employment categories among both men and women. 

Among men, long-term non-employment was associated with poorer lifestyles in terms of 

smoking and physical activity. Higher percentages of long-term non-employed men also had a 

low frequency of social activity. Among women, compared to the other non-employment 

categories, those who were non-employed for 0-12 months were more likely to participate in 

social activities infrequently. This suggests that, while among men, long-term non-employment 
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may result in social isolation, among women, strong ties to employment may have restricted the 

opportunities that they had to undertake social activities on a regular basis.  

 

5.3.2 Cognitive function at age 60-64 and 69 

This section examines the mid- to late-life cognitive function of men and women in the study 

sample. It also describes the associations between each of the hypothesised confounding and 

mediating variables and cognitive function. 

 

Table 5.10 presents the observed cognitive function scores at age 60-64 and 69 for men and 

women. At age 60-64 women had significantly higher verbal recall and search accuracy scores 

compared to men (verbal recall-men: 22.68, women: 24.92; search accuracy-men: 23.95, 

women: 24.74). Similarly, at age 69, women had significantly higher verbal recall and search 

accuracy scores (verbal recall-men: 20.78, women: 22.78; search accuracy-men: 22.66, 

women: 23.90). Speed scores were significantly different for men and women at age 69 only 

(men: 252.20, women: 263.86). 

 

Verbal recall, search speed and search accuracy scores decreased between age 60-64 and 69 

for both men and women, but the decrease was only statistically significant at the 0.05 level 

when measured by verbal recall and search accuracy.  

 

Table 5.10: Cognitive function scores for men and women at age 60-64 and 69 (mean, 95%CI) 

Cognitive test Men Women 

Verbal recall n=854 n=934 

Age 60-64 22.68 24.92 
 22.23, 23.14 24.27, 25.37 

Age 69 20.78 22.84 

 20.32, 21.24 22.40, 23.28 

Search speed n=875 n=949 

Age 60-64 259.51 267.83 

 253.99, 265.04 262.17, 273.50 

Age 69 252.20 263.86 

 246.69, 257.71 258.25, 269.47 

Search accuracy n=876 n=951 

Age 60-64 23.95 24.74 
 23.59, 24.31 24.38, 25.10 

Age 69 22.66 23.90 

 22.24, 23.07 23.53, 24.28 

 

Table 5.11 details the strength of the bivariable associations between each of the cognitive 

outcomes at age 60-64 and the covariates.  
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More disadvantaged childhood social classes were associated with poorer cognitive outcomes. 

There was a positive association between childhood cognitive ability and all the cognitive 

outcomes, and higher educational qualifications were similarly associated with better cognitive 

scores. Higher adolescent emotional and conduct problem scores (i.e. more problems) were 

associated with poorer cognitive outcomes, whereas higher self-organisation scores (i.e. fewer 

problems) were associated with better cognitive outcomes. 

 

Similarly to childhood social class, more disadvantaged head of household social classes at age 

60-64 were associated with poorer cognitive outcomes. Occupational complexity was also 

associated with the cognitive outcomes; compared to a high complexity occupation (Higher 

managerial, administrative and professional occupation), low complexity occupations 

(Intermediate occupations, Small employer and own account worker occupations, Lower 

supervisory and technical occupations, and Semi-routine and Routine occupations) were 

associated with lower cognitive scores. 

 

Many of the health measures were associated with poorer cognitive outcomes. While self-

reported heart problems were not associated with any of the cognitive outcomes, self-reported 

hypertension was associated with slower search speed in women, and there was a negative 

association between SBP and verbal recall among both men and women. There was a positive 

association between lung function and the cognitive outcomes among men and women. Higher 

BMI was associated with lower cognitive function, particularly among women. Mental health 

problems indicated by the GHQ-28 however, were only associated with search accuracy for 

women, with higher levels of anxiety and depression being associated with lower search 

accuracy. 

 

The lifestyle factors smoking, physical activity and social activity were all associated with the 

cognitive outcomes. There was a negative association between smoking intensity to age 60-64 

and all the cognitive scores, with higher smoking intensity being associated with lower cognitive 

scores. Cognitive scores at age 60-64 were also higher for the moderate and high physical 

activity categories for both men and women when compared to being physically inactive. 

Finally, participating in social activities was associated with higher cognitive function compared 
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to infrequent participation in social activities, although these associations were not consistent 

across the cognitive measures for women. 
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Table 5.11: Bivariable associations between the cognitive outcomes at age 60-64 and the hypothesised confounders and mediators 
(grey italics denote non-statistical significance) 

Variable Recall (age 60-64) Speed (age 60-64) Accuracy (age 60-64) 
 Men (n=854) Women (n=934) Men (n=875) Women (n=949) Men (n=875) Women (n=949) 
 Coefficient (se) Coefficient (se) Coefficient (se) Coefficient (se) Coefficient (se) Coefficient (se) 

Childhood social class       

I Professional (ref.) 0 0 0 0 0 0 

II Intermediate -2.29 (0.90) -2.38 (0.93) -3.64 (12.01) -17.51 (14.53) -0.65 (0.72) -1.66 (1.05) 

IIINM Skilled (non-manual) -1.26 (0.89) -3.35 (1.07) -5.88 (10.92) -14.92 (15.22) -0.30 (0.69) -1.59 (1.08) 

IIIM Skilled (manual) -4.32 0.80) -4.95 0.88) -20.63 (9.95) -28.51 (13.88) -1.90 (0.59) -2.73 (1.02) 

IV Semi-skilled -4.63 (0.93) -5.41 (0.92) -21.01 (11.43) -39.11 (14.28) -2.16 (0.69) -2.95 (1.06) 

V Unskilled -4.81 (1.22) -6.42 (1.34) -16.88 (12.74) -29.82 (20.00) -2.23 (0.84) -3.40 (1.21) 

Cognitive ability (age 8) 2.77 (0.27) 3.49 (0.25) 10.13 (3.46) 14.89 (3.53) 1.23 (0.23) 1.38 (0.23) 

Adolescent mental health       

Self-organisation 0.92 (0.16) 1.19 (0.17) 7.74 (2.07) 7.77 (2.20) 0.60 (0.14) 0.64 (0.13) 

Emotional problems -0.18 (0.18) -0.49 (0.16) -4.63 (2.49) -4.29 (1.96) -0.33 (0.16) -0.43 (0.14) 

Conduct problems -0.54 (0.17) -0.78 (0.16) -2.97 (2.22) -3.15 (2.10) -0.29 (0.15) -0.26 (0.13) 

Educational attainment        

None attempted (ref.) 0 0 0 0 0 0 

Sub GCE or sub Burnham 0.61 (0.91) 1.22 (0.64) -11.83 (15.54) 1.71 (11.00) -1.56 (0.91) 0.08 (0.63) 

GCE O’ Level and equivalent 2.76 (0.73) 3.50 (0.55) 15.01 (9.37) 8.17 (7.84) 1.14 (0.60) 1.15 (0.51) 

GCE A’ Level and equivalent 4.16 (0.53) 5.89 (0.57) 13.45 (6.70) 25.26 (7.64) 1.73 (0.44) 2.02 (0.48) 

1st degree, graduate equivalent and above 6.89 (0.65) 9.34 (0.92) 36.37 (8.51) 32.39 (10.59) 2.99 (0.521) 2.98 (0.79) 

Head of household social class        

I Professional (ref.) 0 0 0 0 0 0 

II Intermediate -2.10 (0.68) -0.88 (0.79) -5.63 (8.94) -14.18 (8.93) -0.74 (0.55) -0.62 (0.66) 

IIINM Skilled non-manual -3.33 (0.89) -3.49 (0.81) -4.41 (10.83) -16.90 (9.90) -0.39 (0.69) -0.69 (0.71) 

IIIM Skilled manual -6.07 (0.73) -5.43 (0.99) -20.81 (9.04) -24.48 (14.11) -2.42 (0.57) -1.82 (0.87) 

IV Semi-skilled -5.35 (0.96) -4.68 (1.09) -19.11 (12.38) -9.53 (15.27) -1.59 (0.75) -1.43 (0.92) 

V Unskilled -4.00 (1.59) -9.13 (1.77) -46.39 (18.09) -51.11 (19.18) -3.28 (1.20) -2.49 (1.42) 

Not working -10.61 (1.53) -2.83 (1.90) -48.10 (19.76) 5.76 (46.16) -5.50 (1.22) -0.22 (3.03) 
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Variable Recall (age 60-64) Speed (age 60-64) Accuracy (age 60-64) 
 Men (n=854) Women (n=934) Men (n=875) Women (n=949) Men (n=875) Women (n=949) 
 Coefficient (se) Coefficient (se) Coefficient (se) Coefficient (se) Coefficient (se) Coefficient (se) 

Occupational complexity       

Higher managerial, admin., prof. (ref.) 0 0 0 0 0 0 

Lower managerial, admin., prof. -1.17 (0.69) -1.97 (1.13) -8.01 (8.59) -16.57 (14.03) -0.42 (0.53) -1.40 (0.96) 

Intermediate -1.81 (0.82) -3.98 (1.13) -16.30 (15.90) -43.21 (14.14) -1.36 (1.01) -2.98 (0.97) 

Small employers and own account workers -4.26 (0.66) -3.43 (1.31) -19.55 (8.83) -30.91 (16.58) -1.45 (0.58) -2.24 (1.04) 

Lower supervisory and technical workers -4.25 (0.86) -6.58 (1.48) -30.58 (10.41) -26.71 (28.46) -2.72 (0.65) -2.65 (1.67) 

Semi-routine -3.99 (0.82) -6.13 (1.14) -22.02 (10.55) -32.00 (14.77) -2.75 (0.63) -2.85 (0.98) 

Routine -6.11 (0.86) -7.31 (1.23) -18.52 (10.23) -52.12 (15.09) -2.03 (0.67) -4.05 (1.02) 

Heart problems       

No (ref.) 0 0 0 0 0 0 

Yes -0.29 (0.58) 0.11 (0.57) -9.23 (6.48) -11.32 (6.30) -0.43 (0.43) -0.73 (0.44) 

Hypertension       

No (ref.) 0 0 0 0 0 0 

Yes -1.21 (0.49) -0.47 (0.48) -1.38 (5.83) -19.28 (6.09) -0.14 (0.39) -0.78 (0.40) 

SBP -0.03 (0.01) -0.04 (0.01) 0.12 (0.14) -0.09 (0.13) 0.007 (0.009) -0.008 (0.010) 

FEV1 1.49 (0.39) 2.54 (0.50) 8.18 (5.26) 13.08 (6.43) 0.77 (0.31) 1.04 (0.41) 

BMI -0.12 (0.06) -0.12 (0.04) 1.07 (0.67) -1.38 (0.46) 0.09 (0.04) -0.07 (0.03) 

Mental health (GHQ-28) -0.13 (0.08) -0.09 (0.05) -1.03 (0.93) -1.13 (0.66) -0.10 (0.07) -0.09 (0.04) 

Smoking intensity -0.05 (0.01) -0.08 (0.02) -0.46 (0.18) -0.46 (0.23) -0.03 (0.01) -0.04 (0.01) 

Physical activity       

Inactive (ref.) 0 0 0 0 0 0 

Inactive/ low activity  1.16 (0.68) 1.45 (0.60) 1.57 (7.65) 3.10 (7.96) 1.00 (0.52) 0.87 (0.50) 

Low - moderate activity 1.48 (0.70) 3.33 (0.63) 16.70 (8.64) 9.31 (9.26) 1.64 (0.54) 1.23 (0.56) 

Moderate activity 2.29 (0.77) 3.63 (0.72) 19.91 (9.29) 17.40 (9.60) 1.75 (0.57) 1.55 (0.56) 

High activity  2.98 (1.11) 4.80 (1.25) 34.04 (14.53) -1.15 (11.57) 2.63 (0.90) 0.47 (0.95) 

Social activity       

0 activities/ month (ref.) 0 0 0 0 0 0 

1 activity/ month 2.01 (0.65) 2.17 (0.67) 15.77 (8.25) 5.32 (9.69) 1.07 (0.54) 0.79 (0.59) 
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Variable Recall (age 60-64) Speed (age 60-64) Accuracy (age 60-64) 
 Men (n=854) Women (n=934) Men (n=875) Women (n=949) Men (n=875) Women (n=949) 
 Coefficient (se) Coefficient (se) Coefficient (se) Coefficient (se) Coefficient (se) Coefficient (se) 

2 activities/ month 2.16 (0.65) 3.78 (0.67) 18.16 (8.24) 1.93 (9.25) 1.31 (0.55) 0.48 (0.56) 

3 activities/ month 4.51 (0.62) 4.98 (0.61) 22.06 (7.57) 13.70 (8.94) 2.09 (0.53) 1.67 (0.54) 
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While the bivariable associations seen between the cognitive outcomes at age 69 and the 

covariates (table 5.12) were broadly similar to those that were seen with the cognitive outcomes 

at age 60-64, there were a few differences. Fewer associations were seen between the 

cognitive outcomes at age 69 and head of household social class and occupational complexity, 

particularly for search speed and search accuracy. Another difference was that among women 

both self-reported CVD and hypertension were associated with lower search speed at age 69, 

and self-reported hypertension was also associated with lower verbal recall for men and lower 

search accuracy for women. Turning to mental health, while at age 60-64 a higher GHQ-28 

score (poorer mental health) was only associated with lower search accuracy among women, at 

age 69, it was associated with lower scores on all the cognitive tests among both men and 

women.  
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Table 5.12: Bivariable associations between the cognitive outcomes at age 69 and the hypothesised confounders and mediators  
(grey italics denote non-statistical significance) 

Variable Recall (age 69) Speed (age 69) Accuracy (age 69) 
 Men (n=854) Women (n=934) Men (n=875) Women (n=949) Men (n=875) Women (n=949) 
 Coeff. (se) Coeff. (se) Coeff. (se) Coeff. (se) Coeff. (se) Coeff. (se) 

Childhood social class       

I Professional (ref.) 0 0 0 0 0 0 

II Intermediate -2.05 (0.83) -1.07 (0.87) -22.40 (11.50) -12.97 (13.59) -1.65 (0.76) -1.42 (0.99) 

IIINM Skilled (non-manual) -0.71 (0.92) -1.57 (0.90) -17.77 (11.38) -9.35 (13.74) -0.95 (0.71) -1.25 (1.01) 

IIIM Skilled (manual) -3.66 (0.79) -3.48 (0.81) -25.43 (10.59) -22.13 (13.04) -2.46 (0.69) -2.47 (0.96) 

IV Semi-skilled -4.62 (0.85) -3.38 (0.89) -24.32 (13.19) -32.04 (13.76) -2.54 (0.81) -2.54 (1.04) 

V Unskilled -4.93 (1.08) -5.18 (1.24) -40.83 (13.60) -25.37 (16.96) -3.42 (0.87) -3.71 (1.11) 

Cognitive ability (age 8) 2.91 (0.25) 3.23 (0.26) 11.47 (3.58) 8.43 (4.26) 1.55 (0.26) 1.20 (0.24) 

Adolescent mental health       

Self-organisation 0.96 (0.17) 0.89 (0.17) 4.61 (1.99) 2.24 (2.44) 0.48 (0.15) 0.35 (0.14) 

Emotional problems -0.27 (0.18) -0.41 (0.16) -3.25 (2.23) -4.79 (2.25) -0.37 (0.17) -0.46 (0.15) 

Conduct problems -0.56 (0.17) -0.51 (0.17) -2.16 (2.22) -0.29 (2.17) -0.26 (0.17) -0.21 (0.14) 

Educational attainment        

None attempted (ref.) 0 0 0 0 0 0 

Sub GCE or sub Burnham -0.09 (0.89) 0.95 (0.68) -16.27 (15.38) -8.75 (10.27) -1.67 (0.99) -0.02 (0.69) 

GCE O’ Level and equivalent 3.07 (0.70) 3.39 (0.57) 11.12 (8.39) -4.11 (7.84) 1.40 (0.63) 1.22 (0.52) 

GCE A’ Level and equivalent 3.99 (0.56) 4.94 (0.56) 13.01 (7.10) 11.16 (7.50) 1.54 (0.53) 2.00 (0.49) 

1st degree, graduate equivalent and above 6.03 (0.67) 7.47 (1.03) 27.10 (8.27) 28.39 (16.18) 2.89 (0.59) 2.75 (0.85) 

Head of household social class       

I Professional (ref.) 0 0 0 0 0 0 

II Intermediate -1.29 (0.66) -1.61 (0.77) -1.86 (9.42) -10.17 (10.39) 0.13 (0.71) -0.36 (0.62) 

IIINM Skilled non-manual -2.44 (0.94) -3.25 (0.80) -3.27 (10.86) -5.87 (11.38) 0.09 (0.86) -0.46 (0.68) 

IIIM Skilled manual -5.18 (0.72) -5.71 (0.91) -13.37 (9.80) -7.06 (15.40) -1.42 (0.74) -0.99 (0.91) 

IV Semi-skilled -4.06 (0.90) -4.59 (1.22) -15.47 (12.65) -10.06 (15.84) -0.97 (0.98) -0.42 (1.11) 

V Unskilled -2.74 (1.86) -8.43 (1.42) -8.12 (29.99) -61.98 (17.31) -1.05 (1.85) -4.04 (0.96) 

Not working -7.87 (1.63) -2.55 (2.21) -41.43 (22.40) 22.68 (31.81) -4.69 (1.84) 0.91 (2.20) 

Occupational complexity       
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Variable Recall (age 69) Speed (age 69) Accuracy (age 69) 
 Men (n=854) Women (n=934) Men (n=875) Women (n=949) Men (n=875) Women (n=949) 
 Coeff. (se) Coeff. (se) Coeff. (se) Coeff. (se) Coeff. (se) Coeff. (se) 

Higher managerial, admin., prof. (ref.) 0 0 0 0 0 0 

Lower managerial, admin., prof. -0.92 (0.66) -1.29 (1.08) -4.62 (8.83) -8.56 (14.88) -0.17 (0.62) -0.66 (0.94) 

Intermediate 0.02 (0.82) -2.35 (1.08) -0.94 (12.40) -31.36 (14.98) 0.36 (0.95) -1.89 (0.95) 

Small employers and own account workers -4.00 (0.70) -2.39 (1.25) -11.27 (8.87) -19.10 (16.82) -0.99 (0.70) -0.85 (1.11) 

Lower supervisory and technical workers -3.47 (0.80) -3.27 (1.26) -27.54 (9.86) -25.40 (20.86) -2.12 (0.70) -1.50 (1.49) 

Semi-routine -4.19 (0.82) -4.76 (1.09) -9.72 (11.08) -15.81 (15.60) -1.26 (0.81) -2.05 (0.97) 

Routine -5.62 (0.86) -5.73 (1.17) -7.48 (10.94) -22.04 (17.18) -1.02 (0.77) -2.37 (1.05) 

Heart problems       

No (ref.) 0 0 0 0 0 0 

Yes -0.27 (0.56) -0.32 (0.54) -7.85 (6.83) -15.14 (6.19) -0.78 (0.54) -0.44 (0.45) 

Hypertension       

No (ref.) 0 0 0 0 0 0 

Yes -1.04 (0.50) -0.74 (0.47) -3.28 (6.19) -13.49 (6.04) -0.49 (0.46) -0.93 (0.40) 

SBP -0.02 (0.01) -0.04 (0.01) -0.03 (0.14) -0.01 (0.15) -0.004 (0.01) -0.010 (0.01) 

FEV1 1.51 (0.39) 2.02 (0.53) 6.46 (4.55) 7.20 (6.62) 0.77 (0.32) 0.85 (0.45) 

BMI -0.03 (0.06) -0.08 (0.04) 0.49 (0.75) -1.32 (0.43) 0.05 (0.05) -0.07 (0.03) 

Mental health (GHQ-28) -0.14 (0.06) -0.13 (0.05) -1.95 (0.86) -2.00 (0.62) -0.15 (0.07) -0.11 (0.04) 

Smoking -0.04 (0.01) -0.07 (0.02) -0.35 (0.17) -0.14 (0.21) -0.02 (0.01) -0.03 (0.01) 

Physical activity       

Inactive (ref.) 0 0 0 0 0 0 

Inactive/ low activity 1.25 (0.67) 1.04 (0.57) 11.00 (7.76) -3.56 (7.89) 1.15 (0.62) 0.29 (0.52) 

Low - moderate activity 2.02 (0.67) 2.92 (0.67) 21.84 (8.36) -1.53 (8.74) 1.58 (0.66) 0.72 (0.55) 

Moderate activity 2.58 (0.77) 3.48 (0.68) 16.36 (8.99) 5.21 (9.02) 1.84 (0.63) 1.18 (0.57) 

High activity  3.71 (0.94) 3.62 (0.99) 34.27 (13.62) -2.64 (14.07) 2.12 (89) 1.28 (1.00) 

Social activity       

0 activities/ month (ref.) 0 0 0 0 0 0 

1 activity/ month 1.10 (0.65) 2.07 (0.64) 6.60 (8.33) 6.92 (9.13) 1.23 (0.60) 1.11 (0.59) 

2 activities/ month 1.30 (0.70) 3.19 (0.67) 20.98 (8.72) 2.48 (8.73) 1.85 (0.66) 0.70 (0.57) 

3 activities/ month 3.50 (0.67) 4.39 (0.59) 12.21 (7.70) 9.44 (7.99) 1.85 (0.59) 2.08 (0.53) 
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5.3.3 Non-employment duration and cognitive function at age 60-64 and 69 

A graphical representation of the cognitive scores from each cognitive test by non-employment 

category is presented in figure 5.2 (men) and figure 5.3 (women). For men, mean verbal recall 

and search accuracy showed a possible inverse trend. This trend was less pronounced for 

search speed scores. In contrast, for women, there was no discernible trend. 

 

Figure 5.2: Mean cognitive test scores by non-employment category, men 
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Figure 5.3: Mean cognitive test scores by non-employment category, women 

 

 

Results from examination of the bivariable associations between non-employment duration and 

cognitive function at age 60-64 and 69 are presented in table 5.13 for men and table 5.14 for 

women. Mean scores for verbal recall, search speed and search accuracy at both ages differed 

between the non-employment categories for men but for women the differences were minimal 

and were not statistically significant at the 0.05 level. Among men the lowest scores on all the 

tests were seen for those who experienced >15 years of non-employment. At age 60-64, 
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compared to men who experienced ≤10 years of non-employment, men who were non-

employed for >15 years had significantly lower test scores on all cognitive measures. At age 69, 

compared to men who experienced ≤5years of non-employment, men who were non-employed 

for >15 years had significantly lower test scores on all cognitive measures. 
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Table 5.13: Non-employment duration category and the cognitive outcomes at age 60-64 and 69 (reported means and 95%CI), men 

Non-employment: 0-12 months >1-5 years >5-10 years >10-15 years >15 years 
 Mean Mean Mean Mean Mean 
 95%CI 95%CI 95%CI 95%CI 95%CI 

Verbal memory at 60-64 22.69 23.77 22.20 22.35 18.34 
 22.04, 23.34 22.84, 24.70 20.97, 23.42 20.56, 24.14 15.67, 21.01 

Verbal memory at 69 20.92 21.38 20.74 19.32 17.74 
 20.24, 21.60 20.44, 22.31 19.64, 21.85 17.08, 21.56 15.48, 20.00 

Search speed at 60-64 258.60 265.51 270.64 246.69 214.63 
 251.43, 265.78 252.91, 278.11 253.99, 287.28 227.39, 265.99 187.80, 241.46 

Search speed at 69 256.11 254.40 247.94 246.25 217.31 

 247.82, 264.39 242.65, 266.15 234.22, 261.66 223.81, 268.70 191.75, 242.87 

Search accuracy at 60-64 24.01 24.15 24.57 23.53 20.32 
 23.53, 24.48 23.37, 24.93 23.52, 25.62 21.90, 25.15 18.45, 22.18 

Search accuracy at 69 23.07 22.40 22.48 22.28 19.31 
 22.51, 23.64 21.46, 23.35 21.52, 23.45 20.68, 23.88 16.91, 21.70 
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Table 5.14: Non-employment duration category and the cognitive outcomes at age 60-64 and 69 (reported means and 95%CI), women 

Non-employment: 0-12 months >1-5 years >5-10 years >10-15 years >15-20 years >20 years 
 Mean Mean Mean Mean Mean Mean 
 95%CI 95%CI 95%CI 95%CI 95%CI 95%CI 

Verbal memory at 60-64 25.44 24.54 25.90 24.68 24.05 24.16 

 24.27, 26.61 23.59, 25.48 24.93, 26.88 23.48, 25.88 22.65, 25.44 22.82, 25.49 

Verbal memory at 69 22.52 22.66 23.63 22.86 22.56 22.29 

 21.57, 23.47 21.79, 23.54 22.62, 24.64 21.64, 24.07 21.00, 24.12 20.86, 23.71 

Search speed at 60-64 273.72 268.41 267.40 266.03 263.03 265.57 

 257.53, 289.91 255.83, 281.00 256.64, 278.17 249.54, 282.51 243.19, 283.53 247.43, 283.70 

Search speed at 69 257.82 256.65 263.45 277.36 259.27 253.45 

 257.81, 285.81 246.18, 267.12 251.71, 275.20 258.43, 296.28 239.50, 279.05 234.82, 272.09 

Search accuracy at 60-64 25.52 24.39 25.04 24.79 24.14 24.10 

 24.59, 26.45 23.61, 25.18 24.33, 25.75 23.74, 25.85 22.92, 25.37 22.90, 25.30 

Search accuracy at 69 24.72 23.60 23.65 24.15 23.93 23.43 

 23.75, 25.69 22.91, 24.29 22.83, 24.47 23.06, 25.23 22.53, 25.33 22.22, 24.64 
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5.3.4 Associations between non-employment duration and the cognitive outcomes at 
age 60-64 

The linear regression model series that was used to test the independent associations between 

non-employment duration and cognitive function at age 60-64 was developed as outlined in 

section 5.2.2.5. Model 1 tested the crude association between non-employment duration and 

cognitive function at age 60-64. The covariates that were included in models 2-5 were those 

that improved the fit of the model they were added to or tested the hypothesised confounding or 

mediating pathways in the conceptual model (see section 3.1). Model 2 made adjustment for 

childhood social class, childhood cognitive ability, adolescent mental health measured by self-

organisation, and educational attainment at age 26. Models 3-5 were based on model 2. Model 

3 made additional adjustment for the indicators of disuse, head of household social class and 

occupational complexity (proxied by the NS-SEC). Model 4 made additional adjustment for the 

hypothesised physical and mental health mediators (self-reported hypertension, SBP, BMI and 

mental health (GHQ-28)). Model 5 made additional adjustment for the hypothesised lifestyle 

mediators at age 60-64 (smoking intensity, physical activity, and social activity). The final model 

included all the variables in the previous models. 

 

Tables 5.15 and 5.16 present the associations between non-employment duration and the 

cognitive outcomes (verbal recall, search speed and search accuracy) at age 60-64 for men and 

women respectively. The tables show the unadjusted associations (model 1), and then the 

progressive adjustment that was made in models 2-6. Model 6 was the final model. In all 

models the reference category was 0-12 months of non-employment. Negative regression 

coefficients represented a decrease in the cognitive score for each category of non-employment 

duration. 

 

5.3.4.1 Verbal recall 

For men, the unadjusted model revealed a decrease in verbal recall scores across the >5-10 

years of non-employment, >10-15 years of non-employment and >15 years of non-employment 

categories when compared to 0-12 months of non-employment, and there was a significant 

linear association. However, verbal recall scores were only significantly lower for the >15 years 

of non-employment category. Adjustment for childhood factors and educational attainment 

(model 2), principally childhood cognitive ability, partially attenuated the regression coefficient 
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for the >15 years of non-employment category, but verbal recall remained significantly lower. 

Additional adjustment for the mediating health covariates (model 4) and lifestyle covariates 

(model 5) had little effect on the regression coefficients, but adjustment for the mediators 

representing disuse (model 3), principally head of household social class, largely attenuated the 

association. In the final model, verbal recall was lower for the >5-10, >10-15 and >15 years of 

non-employment categories, although the regression coefficients were not statistically 

significant at the 0.05 level. The unadjusted model also suggested that verbal recall was higher 

for the ≥1-5 years of non-employment category. Adjustment for childhood factors and 

educational attainment (model 2) partially attenuated the association, and there was further 

attenuation following adjustment for the indicators of disuse, head of household social class and 

occupational complexity, but it was not further explained by the health and lifestyle mediating 

variables. 

  

For women, compared to 0-12 months of non-employment, verbal recall scores were lower 

across all non-employment categories, except the >5-10 years category. However, none of the 

non-employment categories was associated with significantly different verbal recall scores.  

 

5.3.4.2 Search speed scores 

For men, unadjusted models revealed that search speed scores were significantly lower for the 

>15 years of non-employment category. Adjustment for childhood cognitive factors and 

educational attainment, principally childhood cognitive ability, slightly attenuated the 

association. The association was also further attenuated by adjustment for the mediating 

lifestyle covariates, but adjustment for the indicators of disuse and health mediators had little 

effect. In the fully adjusted model search speed remained significantly lower for the >15 years of 

non-employment category.  

 

For women, search speed scores were lower across the non-employment categories in the 

unadjusted model, but none of the scores was significantly lower at the 0.05 level.  

  

5.3.4.3 Search accuracy scores 

For men, similarly to search speed, the unadjusted model showed that search accuracy scores 

were significantly lower for the >15 years of non-employment category. Adjustment for 
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childhood factors and educational attainment, principally childhood cognitive ability, slightly 

attenuated the association, but the scores remained significantly lower. Additional adjustment 

for the mediating variables indicating disuse (head of household social class and occupational 

complexity), and the lifestyle factors, further attenuated the association, indicating that they 

explained some, but not all, of the association. However, in the final model the search accuracy 

scores of the >15 years of non-employment category remained significantly lower.  

 

For women, search accuracy scores were lower across all non-employment categories 

compared to 0-12 months of non-employment, but none of the scores was significantly lower. 

The regression coefficients indicated that search accuracy was lower for women who were non-

employed for >1-5 years, >15-20 years and >20 years. The negative association for the women 

who were long-term non-employed (>15 years) was partially attenuated by adjustment for 

childhood factors and educational attainment, and additional adjustment for the indicators of 

disuse, head of household social class and occupational complexity, but adjustment for the 

health and lifestyle mediators had little effect. In contrast, there was little attenuation of the 

association between >1-5 years non-employment and lower search accuracy by adjustment for 

childhood factors and educational attainment, or by additional adjustment for the indicators of 

disuse, the mediating health covariates or the lifestyle covariates. In the final model, the >1-5 

years and >20 years non-employment categories were associated with lower search accuracy 

compared to 0-12 months of non-employment, but the association was not statistically 

significant.  
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Table 5.15: Associations between non-employment duration and cognitive function at age 60-64, men (regression coefficients and 95%CI) 

 Non-employment duration 
(0-12 months omitted) 

Model 1 Model 2 Model 3 Model 4 Model 5 Final model 

Verbal recall 
(N=854) 

>1-5 years 1.08 0.57 0.46 0.66 0.52 0.50 
 -0.07, 2.23 -0.45, 1.59 -0.55, 1.46 -0.36, 1.68 -0.49, 1.53 -0.50, 1.50 

>5-10 years -0.50 -0.74 -0.98 -0.69 -0.80 -0.93 
  -1.89, 0.91 -2.08, 0.61 -2.23 0.36 -1.94, 0.74 -2.15, 0.55 -2.26, 0.39 
 >10-15 years -0.34 -0.58 -0.57 -0.49 -0.48 -0.36 
  -2.26, 1.57 -2.41, 1.25 -2.31, 1.16 -2.27, 1.29 -2.32, 1.36 -2.12, 1.39 
 >15 years -4.34 -3.03 -0.92 -2.86 -2.85 -0.72 
  -7.11, -1.59 -5.63, -0.42 -3.74, 1.90 -5.43, -0.29 -5.38, -0.32 -3.49, 2.06 
 Linear association -0.48 -0.43 -0.28 -0.38 -0.41 -0.23 
  -0.91, -0.04 -0.82, -0.03 -0.68, 0.12 -0.78, 0.01 -0.80, -0.01 -0.64, 0.17 
Search speed 
(N=875) 

>1-5 years 6.91 4.14 -3.15 -5.43 4.88 5.40 
 -7.74, 21.55 -10.13, 18.40 -11.31, 17.61 -8.76, 19.63 -5.57, 19.32 -9.15, 19.96 

>5-10 years 12.03 9.88 9.77 10.95 10.68 11.50 
  -6.25, 30.31 -7.93, 27.69 -8.33, 27.88 7.02, 28.92 -6.90, 28.26 -6.72, 29.73 
 >10-15 years -11.91 -12.05 -12.75 -11.97 -9.18 -9.15 
  -32.49, 8.66 -31.81, 7.71 -32.64, 7.14 -31.38, 7.44 -29.34, 10.98 -28.88, 10.57 
 >15 years -43.98 -39.76 -41.65 -39.30 -34.75 -36.83 
  -71.82, -16.13 -68.46, -11.06 -78.74, -4.56 -67.97, -10.63 -62.74, -6.77 -73.37, -0.29 
 Linear association -3.78 -3.72 -3.01 -3.56 -2.72 -1.87 
  -8.71, 1.16 -8.53, 1.09 -8.24, 2.21 -8.40, 1.29 -7.51, 2.06 -7.15, 3.41 
Search accuracy 
(N=875) 

>1-5 years 0.14 -0.11 -0.13 0.01 -0.08 0.01 
 -0.79, 1.07 -1.03, 0.82 -1.05, 0.78 -0.90, 0.92 -1.01, 0.85 -0.90, 0.93 

>5-10 years 0.56 0.42 0.41 0.51 0.47 0.54 
  -0.60, 1.72 -0.73, 1.57 -0.73, 1.55 -0.63, 1.66 -0.67, 1.61 -0.61, 1.69 
 >10-15 years -0.48 -0.56 -0.59 -0.55 -0.44 -0.42 
  -2.18, 1.21 -2.20, 1.07 -2.21, 1.04 -2.14, 1.04 -2.07, 1.18 -1.98, 1.14 
 >15 years -3.69 -3.18 -2.67 -3.12 -2.82 -2.41 
  -5.62, -1.77 -4.99, -1.36 -4.79, -0.55 -4.95, -1.29 -4.57, -1.06 -4.48, -0.35 
 Linear association -0.32 -0.31 -0.21 -0.29 -0.25 -0.14 
  -0.67, 0.02 -0.64, 0.02 -0.55, 0.14 -0.62, 0.04 -0.57, 0.08 -0.49, 0.20 
Model 2: adjusted for childhood social class, cognitive ability (age 8), adolescent mental health and educational attainment; Model 3: Model 2 additionally adjusted for head of household social class and 
occupational complexity; Model 4: Model 2 additionally adjusted for hypertension, BMI and mental health; Model 5: Model 2 additionally adjusted for smoking intensity, physical activity and social activity. 
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Table 5.16: Associations between non-employment duration and cognitive function at age 60-64, women (regression coefficients and 95%CI) 

 Non-employment duration 
(0-12 months omitted) 

Model 1 Model 2 Model 3 Model 4 Model 5 Final model 

Verbal recall 
(N=934) 

>1-5 years -0.90 -0.77 -0.56 -0.68 -1.02 -0.78 
 -2.42, 0.62 -2.08, 0.54 -1.90, 0.79 -1.97, 0.61 -2.31, 0.27 -2.07, 0.51 

>5-10 years 0.46 0.20 0.39 0.27 0.02 0.19 
  -1.07, 2.00 -1.09, 1.49 -0.93, 1.71 -1.01, 1.54 -1.23, 1.27 -1.07, 1.45 
 >10-15 years -0.76 -0.77 -0.53 -0.60 -0.86 -0.57 
  -2.45, 0.93 -2.19, 0.65 -2.00, 0.94 -2.01, 0.82 -2.22, 0.50 -1.97, 0.84 
 >15-20 years -1.39 -0.55 -0.29 -0.45 -0.60 -0.36 
  -3.22, 0.44 -2.14, 1.04 -1.92, 1.33 -2.04, 1.14 -2.16, 0.96 -1.96, 1.24 
 >20 years -1.28 -0.57 -0.21 -0.50 -0.90 -0.66 
  -3.07, 0.50 -2.11, 0.97 -1.81, 1.38 -2.05, 1.06 -2.38, 0.57 -2.17, 0.86 
 Linear association -0.22 -0.07 -0.02 -0.06 -0.09 -0.05 
  -0.51, 0.07 -0.32, 0.17 -0.28, 0.23 -0.31, 0.19 -0.34, 0.15 -0.20, 0.19 

Search speed 
(N=949) 

>1-5 years -5.31 -6.57 -5.82 -5.18 -5.47 -4.65 
 -26.24, 15.63 -27.35, 14.20 -26.16, 14.53 -25.67, 15.30 -26.64, 15.69 -25.05, 15.75 

>5-10 years -6.31 -10.12 -7.93 -9.35 -8.97 -7.08 
  -26.16, 13.54 -29.77, 9.53 -27.49, 11.64 -28.76, 10.06 -28.80, 10.86 -26.59, 12.43 
 >10-15 years -7.69 -8.87 -5.86 -6.03 -7.96 -2.79 
  -30.59, 15.20 -31.19, 13.46 -28.39, 16.66 -28.22, 16.16 -30.87, 14.95 -25.71, 20.13 
 >15-20 years -10.36 -7.06 -3.81 -4.50 -5.58 -1.10 
  -36.85, 16.13 -33.19, 19.07 -29.94, 22.32 -30.39, 21.40 -32.63, 21.46 -27.76, 25.55 
 >20 years -8.15 -8.27 -4.12 -8.84 -7.41 -4.85 
  -32.57, 16.27 -32.67, 16.14 -30.15, 21.91 -33.45, 15.77 -31.97, 17.15 -31.32, 21.62 
 Linear association -1.65 -1.28 -0.43 -1.13 -1.13 -0.21 
  -5.54, 2.23 -5.11, 2.55 -4.47, 3.62 -4.93, 2.68 -5.00, 2.75 -4.31, 3.89 

Search accuracy 
(N=949) 

>1-5 years -1.12 -1.12 -1.08 -1.05 -1.12 -1.12 
 -2.34, 0.11 -2.32, 0.09 -2.27, 0.10 -2.24, 0.15 -2.33, 0.09 -2.29, 0.06 

>5-10 years -0.48 -0.68 -0.56 -0.62 -0.67 -0.58 

  -1.67, 0.71 -1.84, 0.48 -1.71, 0.58 -1.79, 0.54 -1.83, 0.49 -1.72, 0.56 
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 Non-employment duration 
(0-12 months omitted) 

Model 1 Model 2 Model 3 Model 4 Model 5 Final model 

 >10-15 years -0.65 -0.67 -0.52 -0.54 -0.62 -0.41 

  -2.07, 0.77 -2.05, 0.72 -1.90, 0.86 -1.94, 0.85 -2.02, 0.77 -1.81, 0.98 
 >15-20 years -1.35 -1.07 -0.84 -0.96 -1.09 -0.83 

  -2.89, 0.19 -2.56, 0.41 -2.33, 0.65 -2.44, 0.53 -2.59, 0.41 -2.33, 0.66 
 >20 years -1.42 -1.22 -0.95 -1.22 -1.27 -1.12 

  -2.94, 0.10 -2.73, 0.29 -2.53, 0.64 -2.75, 0.31 -2.81, 0.26 -2.74, 0.50 

 Linear association -0.19 -0.14 -0.08 -0.13 -0.14 -0.09 

  -0.43, 0.05 -0.38, 0.10 -0.33, 0.17 -0.37, 0.11 -0.39, 0.10 -0.34, 0.16 
Models: as for men.
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The associations between non-employment and cognitive function at age 69 were also 

examined and are presented in tables 5.17 and 5.18 for men and women respectively. The 

associations were broadly similar to those that were seen at age 60-64. 
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Table 5.17: Associations between non-employment duration and cognitive function at age 69, men (regression coefficients and 95%CI) (models as for table 5.15) 

 Non-employment duration (0-
12 months omitted) 

Model 1 Model 2 Model 3 Model 4 Model 5 Final model 

Verbal recall 
(N=854) 

>1-5 years 0.46 -0.08 -0.22 0.02 -0.11 -0.15 
 -0.72, 1.63 -1.16, 1.00 -1.29, 0.85 -1.06, 1.11 -1.18, 0.97 -1.23, 0.93 
>5-10 years -0.18 -0.50 -0.71 -0.41 -0.46 -0.60 

  -1.47, 1.12 -1.73, 0.73 -1.93, 0.50 -1.65, 0.83 -1.71, 0.78 -1.84, 0.63 
 >10-15 years -1.60 -1.96 -2.26 -1.94 -2.00 -2.29 
  -3.97, 0.76 -4.15, 0.22 -4.43, -0.10 -4.21, 0.32 -4.17, 0.17 -4.55, -0.02 
 >15 years -3.18 -1.99 -1.07 -1.91 -1.79 -1.03 
  -5.54, -0.81 -4.12, 0.15 -3.37, 1.23 -4.05, 0.23 -4.01, 0.42 -3.35, 1.30 
 Linear association -0.48 -0.47 -0.48 -0.45 -0.46 -0.46 
  -0.92, -0.05 -0.88, -0.07 -0.91, -0.05 -0.86, -0.03 -0.87, -0.05 -0.91, -0.01 
Search speed 
(N=875) 

>1-5 years -1.70 -3.24 -4.80 -1.86 -2.57 -2.61 
 -16.38, 12.97 -17.81, 11.33 -19.72, 10.12 -16.22, 12.49 -17.14, 11.99 -17.29, 12.07 
>5-10 years -8.17 -9.02 -8.56 -8.04 -7.73 -6.76 

  -24.37, 8.04 -25.32, 7.28 -25.07, 7.95 -24.41, 8.32 -24.21, 8.74 -23.57, 10.06 
 >10-15 years -9.85 -9.78 -11.59 -8.62 -7.82 -8.15 
  -33.95, 14.25 -33.23, 13.67 -36.03, 12.85 -32.24, 14.99 -31.28, 15.64 -32.57, 16.27 
 >15 years -38.80 -34.08 -32.27 -30.99 -28.09 -24.70 
  -65.69, -11.90 -60.42, -7.75 -66.48, 1.95 -58.42, -3.57 -54.87, -1.31 -60.09, 10.68 
 Linear association -5.88 -5.55 -5.23 -5.10 -4.94 -3.89 
  -10.83, -0.94 -10.38, -0.71 -10.72, 0.26 -10.09, -0.10 -9.93, 0.05 -9.48, 1.70 
Search accuracy 
(N=875) 

>1-5 years -0.73 -0.91 -1.04 -0.80 -0.89 -0.93 
 -1.86, 0.40 -2.02, 0.20 -2.17, 0.08 -1.90, 0.29 -2.00, 0.22 -2.05, 0.18 
>5-10 years -0.65 -0.78 -0.8 -0.69 -0.74 -0.72 

  -1.79, -0.48 -1.89, 0.34 -1.93, 0.32 -1.82, 0.43 -1.87, 0.39 -1.87, 0.43 
 >10-15 years -0.86 -0.91 -1.02 -0.76 -0.75 -0.67 
  -2.57, 0.85 -2.53, 0.70 -2.71, 0.67 -2.41, 0.88 -2.36, 0.85 -2.36, 1.02 
 >15 years -3.83 -3.06 -2.53 -2.73 -2.67 -1.88 
  -6.30, -1.36 -5.35, -0.78 -5.17, 0.11 -5.10, -0.37 -4.97, -0.38 -4.61, 0.85 
 Linear association -0.56 -0.51 -0.46 -0.44 -0.44 -0.36 
  -0.93, -0.18 -0.86, -0.15 -0.84, -0.08 -0.81, -0.08 -0.80, -0.09 -0.74, 0.03 
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Table 5.18: Associations between non-employment duration and cognitive function at age 69: Women (regression coefficients and 95%CI) (models as for table 5.15) 

 Non-employment duration (0-12 
months omitted) 

Model 1 Model 2 Model 3 Model 4 Model 5 Final model 

Verbal recall >1-5 years 0.14 0.30 0.54 0.46 0.13 0.44 
(N=934)  -1.17, 1.46 -0.88, 1.48 -0.66, 1.73 -0.70, 1.61 -1.07, 1.33 -0.76, 1.65 
 >5-10 years 1.11 0.87 1.13 0.97 0.79 1.05 
  -0.29, 2.50 -0.38, 2.12 -0.14, 2.39 -0.27, 2.22 -0.47, 2.05 -0.21, 2.31 
 >10-15 years 0.34 0.34 0.56 0.52 0.33 0.60 
  -1.22, 1.89 -1.02, 1.70 -0.85, 1.97 -0.83, 1.87 -1.02, 1.69 -.078, 1.98 
 >15-20 years 0.04 0.74 0.96 0.88 0.79 1.01 
  -1.78, 1.89 0.96, 2.44 -0.75, 2.66 -0.80, 2.56 -0.93, 2.51 -0.71, 2.73 
 >20 years -0.23 0.58 0.90 0.65 0.37 0.56 
  -1.96, 1.49 -1.04, 2.21 -0.74, 2.54 -0.98, 2.28 -1.22, 1.96 -1.05, 2.18 
 Linear association -0.03 0.11 0.15 0.12 0.11 0.13 
  -0.31, 0.25 -0.15, 0.37 -0.11, 0.42 -0.13, 0.38 -0.15, 0.37 -0.13, 0.39 

Search speed 
(N=949) 

>1-5 years -15.16 -16.76 -17.25 -15.31 -17.21 -17.32 
 -33.04, 2.72 -34.90, 1.39 -35.19, 0.69 -33.24, 2.62 -35.54, 1.12 -35.19, 0.55 

>5-10 years -8.36 -10.95 -9.98 -9.45 -11.36 -9.74 
  -26.72, 10.00 -29.54, 7.65 -28.42, 8.47 -27.90, 9.00 -30.06, 7.35 -28.10, 8.62 
 >10-15 years 5.54 4.23 5.51 6.59 4.11 6.96 
  -17.94, 29.03 -19.16, 27.62 -17.59, 28.61 -16.21, 29.40 -19.23, 27.45 -15.50, 29.42 
 >15-20 years -12.54 -9.36 -7.55 -6.21 -9.75 -5.77 
  -37.40, 12.32 -34.16, 15.43 -32.77, 17.67 -30.75, 18.33 -34.94, 15.44 -30.89, 19.34 
 >20 years -18.36 -18.07 -16.04 -16.39 -18.23 -15.18 
  -41.62, 4.89 -41.31, 5.16 -40.33, 8.25 -39.68, 6.89 -41.50, 5.03 -39.73, 9.36 
 Linear association -1.10 -0.64 -0.04 -0.21 -0.58 0.38 
  -4.79, 2.59 -4.32, 3.05 -3.85, 3.78 -3.86, 3.44 -4.27, 3.11 -3.44, 4.20 

Search accuracy 
(N=949) 

>1-5 years -1.11 -1.09 -1.05 -1.01 -1.22 -1.19 
 -2.32, 0.10 -2.28, 0.11 -2.22, 0.13 -2.21, 0.18 -2.42, -0.02 -2.37, -0.02 

>5-10 years -1.08 -1.18 -1.05 -1.10 -1.28 -1.16 

  -2.35, 0.20 -2.45, 0.09 -2.31, 0.20 -2.37, 0.16 -2.55, -0.01 -2.42, 0.11 
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 Non-employment duration (0-12 
months omitted) 

Model 1 Model 2 Model 3 Model 4 Model 5 Final model 

 >10-15 years -0.51 -0.49 -0.34 -0.38 -0.52 -0.32 

  -1.98, 0.96 -1.96, 0.97 -1.80, 1.12 -1.84, 1.08 -1.97, 0.92 -1.77, 1.12 
 >15-20 years -0.80 -0.44 -0.25 -0.32 -0.56 -0.33 

  -2.51, 0.91 -2.10, 1.21 -1.89, 1.40 -1.99, 1.53 -2.24, 1.13 -2.02, 1.36 

 >20 years -1.29 -0.91 -0.67 -0.84 -1.06 -0.88 

  -2.84, 0.25 -2.44, 0.62 -2.29, 0.95 -2.39, 0.71 -2.58, 0.47 -2.53, 0.78 

 Linear association -0.12 -0.04 0.01 -0.02 -0.05 0.001 
  -0.36, 0.13 -0.28, 0.20 -0.24, 0.26 -0.27, 0.22 -0.29, 0.19 -0.26, 0.26 
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5.3.4.4 Key findings 

The analyses presented above indicated that for both men and women total non-employment 

was associated with cognitive function at age 60-64 and 69, and further that these associations 

differed by cognitive measure. Among men, the models suggested that there was a negative 

association between non-employment and cognitive function in later life. Long-term non-

employment (>15 years) was associated with significantly lower cognitive function in later life, 

whereas short non-employment durations (>1-5 years) were associated with higher cognitive 

function, but only when measured by verbal recall. The models also suggested that there was a 

negative linear trend in this association. Conversely, among women the unadjusted model 

suggested that both short non-employment durations (>1-5 years) and long-term non-

employment (>20 years) were associated with lower cognitive function, but only when 

measured by verbal recall and search accuracy, although these associations were not 

statistically significant at the 0.05 level. 

 

The model series provided insight into different aspects of the association between non-

employment and cognitive function. Among men the association between >1-5 years of non-

employment and higher verbal recall was completely explained by childhood cognitive ability 

and educational attainment. The association between long-term non-employment and lower 

verbal recall was partly explained by childhood cognitive ability and was further explained by the 

indicators of disuse, but it was not explained by the health and lifestyle factors. Similarly, the 

association between long-term non-employment and lower search accuracy was also partially 

explained by childhood cognitive ability and the indicators of disuse, but the association was 

also partly explained by lifestyle factors. In contrast, although the association between long-term 

non-employment and lower search speed was partly explained by childhood cognitive ability 

and lifestyle factors, adjustment for the indicators of disuse and the hypothesised health 

mediators had little additional effect. In the final models residual negative associations remained 

between long-term non-employment and lower search speed and search accuracy, but the 

association between long-term non-employment and lower verbal recall was completely 

attenuated. Among women, the association between long-term non-employment and lower 

cognitive function was partly explained by cognitive ability and further by the indicators of 

disuse. However, the association between short non-employment durations and lower cognitive 
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function was largely unexplained by childhood factors and educational attainment, the indicators 

of disuse, and the health and lifestyle mediators. 

 

Having examined the association between total non-employment and cognitive function at age 

60-64 and 69, the following section investigates whether total non-employment was associated 

with cognitive decline between age 60-64 and 69. 

 

5.3.5 The association between non-employment duration and cognitive decline 

Results from the bivariable analyses between non-employment duration categories and 

cognitive change between age 60-64 and 69 are presented in table 5.19 for men and table 5.20 

for women. Among men, verbal recall and search accuracy scores decreased significantly 

across the non-employment duration categories, except for the >15 years of non-employment 

category. Search speed scores also decreased significantly, but only for the >1-5 years and >5-

10 years of non-employment. Among women, verbal recall scores also decreased significantly 

across the non-employment categories, but search speed scores did not decrease significantly 

in any of the non-employment categories and increased for the >5-10 years of non-employment 

category. When decline was measured by search accuracy, declines were seen across the non-

employment categories but were only statistically significant in the 0-12 months of non-

employment, >1-5 years of non-employment and >5-10 years of non-employment categories. 
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Table 5.19:Non-employment duration category and cognitive decline between age 60-64 and 69 (reported means and 95%CI), men 

 Total 0-12 months >1-5 yrs >5-10 yrs >10-15 yrs >15 yrs 

 

Mean 
95%CI 

Mean 
95%CI 

Mean 
95%CI 

Mean 
95%CI 

Mean 
95%CI 

Mean 
95%CI 

Verbal recall 
(N=854)  

1.91 -1.77 -2.39 -1.45 -3.03 -0.60 
-2.28, 1.53 -2.32, -1.22 -3.20, -1.58 -2.43, -0.48 -4.59, -1.46 -2.75, 1.56 

Search speed 
(n=875) 

-7.31 -2.50 -11.11 -22.70 -0.44 2.68 
-12.29, -2.34 -9.63, 4.63 -22.17, -0.05 -36.23, -9.17 -18.20, 17.32 -21.88, 27.24 

Search accuracy 
(n=875) 

-1.29 -0.87 -1.74 -2.09 -1.25 -1.01 
-1.64, -0.95 -1.34, -0.41 -2.61, -0.87 -2.92, -1.25 -2.49, -0.002 -2.64, 0.62 

 

 

Table 5.20: Non-employment duration category and cognitive decline between age 60-64 and 69 (reported means and 95%CI), women 

 Total 0-12 months >1-5 yrs >5-10 yrs >10-15 yrs >15- yrs >20 yrs 

 

Mean 
95%CI 

Mean 
95%CI 

Mean 
95%CI 

Mean 
95%CI 

Mean 
95%CI 

Mean 
95%CI 

Mean 
95%CI 

Verbal recall 
(n=934) 

-2.08 -2.20 -1.87 -2.28 -1.82 -1.49 -1.87 
-2.47, 1.70 -3.86, -1.98 -2.65, -1.10 -3.08, -1.47 -2.85, -0.80 -2.88, -0.09 -3.03, -0.71 

Search speed 
(n=949) 

-3.98 -1.90 -11.76 -3.95 11.33 -4.09 -12.12 
-9.13, 1.38 -15.82, 12.01 -23.57, 0.04 -15.61, 7.71 -4.88, 27.54 -20.96, 12.78 -26.50, 2.27 

Search accuracy 
(n=949) 

-0.84 -0.79 -0.79 -1.39 -0.65 -0.24 -0.67 

-1.16, -0.51 -1.63, -0.04 -1.44, -0.14 -2.13, -0.65 -1.54, 0.24 -1.44, 0.96 -1.67, 0.34 
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The bivariable associations between cognitive decline and the covariates were also examined 

and are presented in table 5.21. 

 

Associations between cognitive decline and the covariates were similar to those between 

cognitive function and the covariates. The more disadvantaged childhood social classes were 

associated with faster rates of cognitive decline. There was a negative association between 

childhood cognitive ability and cognitive decline; higher ability was associated with slower 

decline. Higher educational qualifications were similarly associated with slower cognitive 

decline, but only when measured by verbal recall. There was only one association between 

adolescent mental health and cognitive decline; self-organisation scores were associated with 

slower verbal recall decline, but in men only.   

 

There were few associations between head of household social class and cognitive decline. For 

men and women, a manual social class was associated with faster verbal recall decline 

compared to RGSC I – Professional and managerial. For women only, living in a household 

headed by an individual in RGSC V – Unskilled was associated with faster decline on all three 

cognitive measures. Occupational complexity was associated with cognitive decline in men 

only, and only when measured by verbal recall. Compared to high complexity occupations 

(Higher managerial, administrative and professional occupations), lower complexity occupations 

(Small Employers and Own Account Workers, and Semi-routine and Routine occupations) were 

associated with faster verbal recall decline.   

 

None of the physical health measures were associated with cognitive decline in men or women, 

but mental health was associated with faster verbal recall and search speed decline in women 

only. There were no associations between smoking and cognitive decline, but higher levels of 

physical activity were associated with slower verbal recall decline in men and women. A high 

level of social activity was associated with slower verbal recall and search accuracy decline, but 

only among women.  
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Table 5.21: Bivariable associations between cognitive decline and the hypothesised confounders and mediators 
(grey italics denote non-statistical significance) 

Variable Recall decline Speed decline Accuracy decline 
 Men (N=854) Women (N=934) Men (N=875) Women (N=949) Men (N=875) Women (N=949) 
 Coeff. (se) Coeff. (se) Coeff. (se) Coeff. (se) Coeff. (se) Coeff. (se) 

Childhood social class       

I Professional (ref.) 0 0 0 0 0 0 

II Intermediate -0.57 (0.67) 0.38 (0.66) -20.17 (8.69) -3.37 (9.37) -1.19 (0.55) -0.36 (0.57) 

IIINM Skilled (non-manual) 0.10 (0.68) 0.47 (0.65) -14.18 (8.72) -1.17 (9.71) -0.73 (0.56) -0.26 (0.60) 

IIIM Skilled (manual) -0.86 (0.61) -0.48 (0.62) -12.80 (7.89) -5.49 (8.99) -1.12 (0.54) -0.75 (0.55) 

IV Semi-skilled -1.62 (0.66) -0.09 (0.70) -11.46 (10.23) -10.59 (9.72) -0.84 (0.66) -0.66 (0.64) 

V Unskilled -1.81 (0.85) -1.28 (0.95) -30.50 (10.34) -9.02 (15.45) -1.84 (0.62) -1.56 (0.75) 

Cognitive ability (age 8) 1.26 (0.22) 1.34 (0.25) 5.35 (2.83) 0.19 (3.76) 0.70 (0.20) 0.34 (0.20) 

Adolescent mental health       

Self-organisation 0.36 (0.13) 0.16 (0.15) -0.12 (1.57) -2.10 (2.09) 0.03 (0.12) -0.07 (0.12) 

Emotional problems -0.14 (0.15) -0.11 (0.12) -0.43 (1.76) -2.43 (1.91) -0.12 (0.13) -0.18 (0.12) 

Conduct problems -0.20 (0.13) -0.02 (0.13) -0.34 (1.64) 1.46 (1.74) -0.07 (0.13) -0.04 (0.11) 

Educational attainment        

None attempted (ref.) 0 0 0 0 0 0 

Sub GCE or sub Burnham -0.46 (0.79) 0.26 (0.62) -9.13 (8.57) -9.70 (8.44) -0.68 (0.72) -0.06 (0.55) 

GCE O’ Level and equivalent 1.37 (0.56) 1.41 (0.50) 2.06 (0.77.53) -8.61 (6.62) 0.51 (0.54) 0.51 (0.42) 

GCE A’ Level and equivalent 1.43 (0.46) 1.62 (0.53) 4.88 (5.78) -2.76 (6.31) 0.24 (0.45) 0.73 (0.40) 

1st degree, graduate equivalent and above 1.79 (0.60) 2.19 (0.95) 5.13 (6.89) 10.54 (13.61) 0.72 (0.52) 0.88 (0.58) 

Head of household social class        

I Professional (ref.) 0 0 0 0 0 0 

II Intermediate 0.03 (0.56) -1.09 (0.61) 1.58 (6.86) -2.36 (9.02) 0.73 (0.59) 0.04 (0.51)) 

IIINM Skilled non-manual -0.33 (0.74) -1.18 (0.64) -0.57 (7.85) 3.43 (9.90) 0.36 (0.69) -0.009 (0.57) 

IIIM Skilled manual -1.35 (0.61) -2.49 (0.81) -0.64 (7.34) 6.41 (13.33) 0.30 (0.62) 0.17 (0.68) 

IV Semi-skilled -0.68 (0.77) -1.82 (1.13) -3.79 (9.10) -4.81 (12.71) 0.15 (0.76) 0.49 (0.86) 

V Unskilled -0.21 (1,43) -3.02 (1.42) 20.25 (22.24) -33.84 (15.44) 1.27 (1.32) -2.45 (0.84) 

Not working -1.16 (1.73) -0.87 (1.36) -12.02 (15.96) 19.51 (16.90) -0.79 (1.37) 1.05 (1.10) 
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Variable Recall decline Speed decline Accuracy decline 
 Men (N=854) Women (N=934) Men (N=875) Women (N=949) Men (N=875) Women (N=949) 
 Coeff. (se) Coeff. (se) Coeff. (se) Coeff. (se) Coeff. (se) Coeff. (se) 

Occupational complexity       

Higher managerial, admin., prof. (ref.) 0 0 0 0 0 0 

Lower managerial, admin., prof. -0.19 (0.53) -0.11 (0.84) 0.27 (6.67) 0.59 (12.35) 0.28 (0.49) 0.23 (0.70) 

Intermediate 1.15 (0.67) 0.04 (0.84) 9.00 (11.19) -7.51 (12.37) 1.33 (0.82) 0.02 (0.72) 

Small employers and own account workers -1.34 (0.56) -0.33 (0.93) 0.65 (6.63) -2.04 (13.25) 0.06 (0.59) 0.57 (0.83) 

Lower supervisory and technical workers -0.82 (0.69) 0.67 (1.05) -8.90 (7.59) -10.66 (18.09) -0.17 (0.59) 0.19 (1.27) 

Semi-routine -1.70 (0.69) -1.08 (0.92) 3.71 (8.81) 1.85 (12.90) 0.72 (0.67) -0.23 (0.73) 

Routine -1.81 (0.68) -1.35 (0.95) 3.81 (9.00) 6.73 (14.56) 0.44 (0.67) 0.22 (0.81) 

Heart problems       

No (ref.) 0 0 0 0 0 0 

Yes -0.07 (0.44) -0.39 (0.41) -2.21 (5.32) -8.91 (5.10) -0.51 (0.44) 0.02 (0.35) 

Hypertension       

No (ref.) 0 0 0 0 0 0 

Yes -0.24 (0.39) -0.45 (0.37) -2.44 (4.86) -2.87 (4.98) -0.30 (0.38) -0.43 (0.31) 

SBP -0.0003 (0.009) -0.01 (0.01) -0.11 (0.11) 0.04 (0.12) -0.007 (0.008) -0.005 (0.007) 

FEV1 0.52 (0.30) 0.46 (0.44) 1.46 (3.70) 0.04 (5.37) 0.25 (0.27) 0.19 (0.36) 

BMI 0.05 (0.05) -0.009 (0.03) -0.17 (0.56) -0.56 (0.34) -0.01 (0.04) -0.03 (0.02) 

Mental health (GHQ-28) -0.05 (0.05) -0.08 (0.03) -1.33 (0.73) -1.38 (0.55) -0.08 (0.06) -0.05 (0.03) 

Smoking -0.008 (0.01) -0.02 (0.01) -0.07 (0.14) 0.12 (0.17) 0.005 (0.01) -0.002 (0.01) 

Physical activity       

Inactive (ref.) 0 0 0 0 0 0 

Inactive/ low activity  0.50 (0.54) 0.17 (0.46) 10.04 (6.63) -5.29 (6.84) 0.44 (0.53) -0.25 (0.41) 

Low - moderate activity 1.05 (0.52) 0.92 (0.53) 11.72 (6.37) -6.70 (7.24) 0.54 (0.55) -0.08 (0.43) 

Moderate activity 1.08 (0.58) 1.29 (0.59) 4.29 (7.46) -4.45 (8.26) 0.60 (0.52) 0.19 (0.49) 

High activity  1.76 (0.64) 0.73 (0.76) 13.63 (11.58) -2.00 (12.36) 0.26 (0.70) 0.98 (0.78) 

Social activity       

0 activities/ month (ref.) 0 0 0 0 0 0 

1 activity/ month -0.22 (0.53) 0.78 (0.50) -3.02 (6.83) 3.98 (7.89) 0.58 (0.50) 0.62 (0.49) 

2 activities/ month -0.12 (0.55) 0.95 (0.55) 9.90 (7.04) 1.42 (7.53) 0.92 (0.52) 0.41 (0.48) 
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Variable Recall decline Speed decline Accuracy decline 
 Men (N=854) Women (N=934) Men (N=875) Women (N=949) Men (N=875) Women (N=949) 
 Coeff. (se) Coeff. (se) Coeff. (se) Coeff. (se) Coeff. (se) Coeff. (se) 

3 activities/ month 0.54 (0.57) 1.43 (0.50) -1.25 (6.32) 1.86 (6.78) 0.38 (0.48) 1.02 (0.43) 
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The linear regression models that were used to test the association between non-employment 

duration and cognitive decline were developed as outlined in section 5.2.2.5. Model 1 tested the 

association between non-employment and cognitive decline adjusted for the corresponding age 

60-64 cognitive score. Model 2 added the confounding childhood factors: social class of origin, 

childhood cognitive ability, adolescent self-organisation and adolescent emotional problems, 

and educational attainment. Models 3-5 were based on model 2 and adjusted for possible 

mediators of the association between non-employment and cognitive decline. Model 3 adjusted 

for the indicators of disuse (head of household social class and occupational complexity). Model 

4 adjusted for the physical and mental health mediators (heart problems, SBP, BMI and mental 

health). Model 5 adjusted for the lifestyle factors, smoking intensity, physical activity and social 

activity. The final model adjusted for all of the variables that were included in the previous 

models.  

 

Tables 5.22 and 5.23 present the associations between non-employment duration and cognitive 

decline for men and women respectively. All of the models used 0-12 months of non-

employment as the reference category. Negative regression coefficients represented a faster 

rate of decline and positive coefficients a slower rate of decline. 

 

5.3.5.1 Verbal recall 

For men, the >10-15 years of non-employment category was associated with faster decline in 

verbal recall, compared to the 0-12 months of non-employment category, although the 

association was not statistically significant. The association was strengthened following 

adjustment for childhood factors and educational attainment (model 2), principally cognitive 

ability, and was further strengthened and became statistically significant following adjustment 

for both of the indicators of disuse (model 3). In the final model verbal recall decline was 

significantly faster for men in the >10-15 years of non-employment category. Cognitive decline 

was similar for all of the other non-employment categories. 

 

Conversely, among women, although all non-employment categories were associated with 

slower rates of decline in verbal recall compared to the 0-12 months of non-employment 

category, none of the associations was statistically significant.  
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5.3.5.2 Search speed 

Among men, the >5-10 years of non-employment category was associated with significantly 

faster search speed decline compared to the 0-12 months of non-employment category. 

Adjustment for the confounders had little effect on this association but the association was 

partially attenuated by the indicators of disuse, principally head of household social class, and 

the lifestyle mediators. However, adjustment for the health mediators had little effect on the 

association. In the final model, a residual, statistically significant negative association remained 

between >5-10 years non-employed and faster search speed decline. 

 

For women, the unadjusted model suggested that both >1-5 years non-employment and >20 

years non-employment were associated with faster search speed decline, but these 

associations were not statistically significant. Adjustment for childhood factors and educational 

attainment, the indicators of disuse and the hypothesised health and lifestyle mediators had little 

effect on the coefficients.  

 

5.3.5.3 Search accuracy 

Among men, in model 1 >1-5 years and >5-10 years of non-employment categories were 

associated with significantly faster decline in search accuracy, although the association was not 

statistically significant for the >1-5 years non-employment category. Adjustment for childhood 

factors had little effect, but the association between >1-5 years non-employed and decline was 

strengthened following adjustment for the indicators of disuse, principally occupational 

complexity, and the coefficient was statistically significant. Adjustment for the health and 

lifestyle mediators had little effect on the association between >1-5 and >5-10 years non-

employment and search accuracy decline, and in the final model, >1-10 years non-employment 

was associated with significantly faster search accuracy decline. 

  

Turning to women, there was little indication that non-employment duration was associated with 

search accuracy decline.  
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Table 5.22: Associations between non-employment duration and cognitive decline, men (regression coefficients and 95%CI) 

 Non-employment duration 
(0-12 months omitted) 

Model 1 Model 2 Model 3 Model 4 Model 5 Final model 

Verbal recall 
(N=854) 

1-5 years -0.27 -0.40 -0.48 -0.34 -0.40 -0.42 
 -1.19, 0.66 -1.30, 0.49 -1.17, 0.42 -1.24, 0.55 -1.29, 0.48 -1.31, 0.47 
>5-10 years 0.15 -0.07 -0.16 -0.02 0.003 -0.03 

  -0.84, 1.14 -1.07, 0.93 -1.17, 0.85 -1.04, 1.00 -1.00, 1.00 -1.06, 0.99 
 >10-15 years -1.37 -1.62 -1.93 -1.63 -1.71 -2.06 
  -3.07, 0.32 -3.32, 0.09 -3.65, -0.21 -3.44, 0.18 -3.41, -0.02 -3.88, -0.25 
 >15 years -0.27 -0.22 -0.54 -0.24 -0.13 -0.64 
  -2.16, 1.62 -2.03, 1.60 -2.84, 1.77 -2.06, 1.57 -2.01, 1.75 -3.01, 1.73 
 Linear association -0.17 -0.23 -0.32 -0.22 -0.22 -0.32 
  -0.50, 0.16 -0.56, 0.10 -0.68, 0.04 -0.56, 0.12 -0.56, 0.11 -0.70, 0.06 
Search speed 
(N=875) 

1-5 years -5.95 -5.94 -6.88 -5.20 -5.72 -5.93 
 -17.98, 6.09 -17.96, 6.08 -19.17, 5.41 -17.09, 6.69 -17.63, 6.19 -17.94, 6.08 
>5-10 years -15.55 -15.08 -14.53 -14.65 -14.27 -13.74 

  -28.61, -2.50 -28.10, -2.05 -27.91, -1.14 -27.78, -1.53 -27.48, -1.06 -27.46, -0.02 
 >10-15 years -2.54 -2.80 -4.12 -2.29 -2.58 -3.39 
  -21.24, 16.16 -21.57, 15.97 -24.03, 15.79 -21.33, 16.76 -21.33, 16.18 -23.58, 16.80 
 >15 years -11.80 -10.43 -7.23 -8.71 -7.42 -3.81 
  -34.12, 10.51 -32.66, 11.81 -34.77, 20.30 -30.89, 13.47 -29.96, 15.11 -31.71, 24.09 
 Linear association -3.59 -3.41 -3.49 -3.20 -3.02 -3.10 
  -7.59, 0.41 -7.37, 0.54 -7.94, 0.96 -7.22, 0.83 -6.99, 0.95 -7.60, 1.39 
Search accuracy 
(N=875) 

1-5 years -0.83 -0.85 -0.96 -0.81 -0.85 -0.94 
 -1.78, 0.12 -1.79, 0.10 -1.91, -0.01 -1.75, 0.12 -1.80, 0.10 -1.88, -0.007 
>5-10 years -1.05 -1.06 -1.09 -1.03 -1.07 -1.09 

  -1.93, -0.18 -1.93, -0.19 -1.99, -0.19 -1.91, -0.15 -1.95, -0.19 -2.00, -0.18 
 >10-15 years -0.51 -0.55 -0.64 -0.42 -0.48 -0.43 
  -1.74, 0.72 -1.81, 0.71 -1.98, 0.70 -1.73, 0.89 -1.72, 0.76 -1.79, 0.94 
 >15 years -1.20 -0.93 -0.72 -0.72 -0.78 -0.31 
  -2.97, 0.56 -2.68, 0.81 -2.81, 1.38 -2.50, 1.07 -2.56, 0.99 -2.46, 1.84 
 Linear association -0.32 -0.31 -0.33 -0.27 -0.29 -0.28 
  -0.60, -0.05 -0.58-0.03 -0.63, -0.02 -0.55, 0.01 -0.56, -0.01 -0.58, 0.02 
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Table 5.23: Associations between non-employment duration and cognitive decline, women (regression coefficients and 95%CI) 

 Non-employment duration 
(0-12 months omitted) 

Model 1 Model 2 Model 3 Model 4 Model 5 Final model 

Verbal recall 
(N=934) 

1-5 years 0.71 0.71 0.83 0.80 0.65 0.82 
 -0.32, 1.74 -0.30, 1.72 -0.22, 1.87 -0.21, 1.81 -0.39, 1.70 -0.25, 1.89 

>5-10 years 0.82 0.76 0.92 0.83 0.78 0.95 
  -0.25, 1.88 -0.30, 1.83 -0.15, 2.00 -0.23, 1.90 -0.31, 1.86 -0.13, 2.04 
 >10-15 years 0.81 0.74 0.83 0.83 0.77 0.89 
  -0.40, 2.02 -0.44, 1.93 -0.38, 2.04 -0.35, 2.01 -0.44, 1.98 -0.34, 2.11 
 >15-20 years 0.91 1.02 1.11 1.14 1.09 1.23 
  -0.60, 2.42 -0.49, 2.54 -0.43, 2.64 -0.36, 2.64 -0.45, 2.64 -0.33, 2.78 
 >20 years 0.57 0.88 1.01 0.95 0.83 0.95 
  -0.77, 1.91 -0.49, 2.25 -0.41, 2.43 -0.42, 2.32 -0.54, 2.20 -0.48, 2.37 
 Linear association 0.11 0.15 0.16 0.16 0.16 0.17 
  -0.12, 0.33 -0.08, 0.38 -0.07, 0.40 -0.06, 0.39 -0.07, 0.38 -0.06, 0.40 
Search speed 
(N=949) 

1-5 years -12.23 -13.10 -14.06 -12.10 -14.19 -14.54 
 -27.48, 3.01 -28.77, 2.56 -29.74, 1.61 -27.77, 3.57 -30.15, 1.77 -30.50, 1.43 

>5-10 years -4.87 -5.43 -5.74 -4.37 6.49 -6.06 
  -20.51, 10.77 -21.27, 10.41 -21.54, 10.06 -20.22, 11.49 -22.48, 9.50 -21.96, 9.85 
 >10-15 years 9.80 8.97 8.54 10.18 8.30 8.72 
  -9.31, 28.90 -10.15, 28.10 -10.35, 27.43 -8.55, 28.92 -10.73, 27.32 -9.79, 27.24 
 >15-20 years -6.82 -5.75 -5.80 -3.69 -7.04 -5.21 
  -26.43, 12.79 -25.61, 14.11 -26.03, 14.43 -23.60, 16.23 -27.05, 12.97 -25.53, 15.11 
 >20 years -13.86 -13.81 -14.16 -12.62 -14.55 -13.79 
  -31.50, 3.77 -31.98, 4.35 -33.17, 4.85 -30.58, 5.33 -32.66, 3.57 -32.62, 5.05 
 Linear association -0.19 0.003 0.12 0.26 -0.05 -0.34 
  -3.08, 2.71 -2.96, 2.96 -2.93, 3.17 -2.67, 3.19 -3.01, 2.91 -2.69, 3.36 
Search accuracy 
(N=949) 

1-5 years -0.40 -0.39 -0.37 -0.35 -0.52 -0.49 
 -1.37, 0.58 -1.36, 0.58 -1.35, 0.60 -1.33, 0.63 -1.50, 0.45 -1.47, 0.49 

>5-10 years -0.77 -0.76 -0.72 -0.72 -0.87 -0.81 
  -1.81, 0.28 -1.81, 0.28 -1.76, 0.33 -1.76, 0.33 -1.92, 0.18 -1.86, 0.24 
 >10-15 years -0.09 -0.09 -0.04 -0.04 -0.15 -0.07 
  -1.23, 1.04 -1.23, 1.05 

 

 

-1.19, 1.12 -1.19, 1.11 -1.28, 0.97 -1.23, 1.08 
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 Non-employment duration 
(0-12 months omitted) 

Model 1 Model 2 Model 3 Model 4 Model 5 Final model 

 >15-20 years 0.07 0.19 0.23 0.24 0.07 0.14 
  -1.28, 1.42 -1.17, 1.54 -1.13, 1.59 -1.14, 1.61 -1.30, 1.45 -1.26, 1.54 
 >20 years -0.38 -0.18 -0.13 -0.16 -0.31 -0.28 
  -1.59, 0.82 -1.40, 1.03 -1.39, 1.12 -1.38, 1.06 -1.53, 0.90 -1.56, 1.00 
 Linear association 0.007 0.04 0.05 0.04 0.03 0.04 
  -0.18, 0.19 -0.15, 0.23 -0.14, 0.25 -0.15, 0.24 -0.16, 0.22 -0.16, 0.24 



 

178 

5.3.5.4 Key findings 

The analyses presented above indicated that among men total non-employment was associated 

with cognitive decline between age 60-64 and 69, and further that these associations differed by 

cognitive domain (memory or speed of processing). The model series aimed to provide insight 

into different aspects of this association. Among men, intermediate and long-term non-

employment durations (>5-10 years and >10-15 years non-employment) were associated with 

faster decline in verbal recall, search speed and search accuracy. Short-term non-employment 

was also associated with faster cognitive decline, but only when measured by search accuracy. 

Among women the analyses provided little evidence that cognitive decline varied by non-

employment duration. 

 

Among men, the model series indicated that the association between long-term non-

employment (>10-15 years) and faster verbal recall decline was suppressed by childhood 

factors and the indicators of disuse (occupational complexity38), but adjustment for the health 

and lifestyle mediators had little effect. Measured by search speed and search accuracy the 

model series provided little insight into the association between intermediate durations of non-

employment and faster cognitive decline.  

 

5.4 Discussion 

This chapter has examined the associations between non-employment duration over the 

working life and cognitive function in later midlife, and cognitive decline between 60-64 and 69 

years in the 1946 British birth cohort. Imputed data was used to address the problem of missing 

information due to participant attrition and non-response. The models adjusted for confounding 

factors which may have set individuals on a pathway towards non-employment (childhood social 

class, childhood cognitive ability, adolescent mental health and educational attainment). They 

tested the disuse theory through adjustment for head of household social class and 

occupational complexity, proxied by the NSSEC; and investigated possible mediating pathways 

between non-employment and cognitive function through adjustment for a range of health and 

lifestyle covariates. 

                                                           
38 Compared to men who were non-employed for 0-12 months, a similar percentage of men who were non-employed for 
>10-15 years held a high complexity occupation, whereas a higher percentage held an Intermediate occupation. Turning 
to low complexity occupations (own account workers, lower supervisory, semi-routine and routine occupations), a lower 
percentage of those non-employed for >10-15 years had held one of these low complexity occupations. 
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In unadjusted models, the results of the gender-specific analyses showed that for men long-

term non-employment (>15 years) was associated with significantly lower cognitive functioning 

in late mid-life. The analyses also suggested that short non-employment durations were 

associated with higher cognitive function in men, but only when measured by verbal recall, and 

that the association between non-employment and cognitive function exhibited a negative linear 

trend. Conversely among women, the unadjusted model suggested that both short non-

employment durations and long-term non-employment were associated with lower cognitive 

function but only when measured by verbal recall and search accuracy, although these 

associations were not statistically significant at the 0.05 level. 

 

The use of the sequential models was valuable since it highlighted different elements of the 

association between non-employment and cognitive function. Among men, adjustment for 

childhood factors and educational attainment resulted in the partial attenuation of the 

association between long-term non-employment and lower cognitive function. This attenuation 

was driven by poor childhood cognitive ability, suggesting that low cognitive ability in childhood 

increased risk of non-employment via low educational attainment. Adjustment for the indicators 

of disuse, principally head of household social class, also attenuated the association providing 

partial support for the hypothesis that non-employment represents disuse, removing 

opportunities and motivation to use and develop cognitive skills. Adjustment for the health and 

lifestyle covariates had little effect and therefore did not support the hypothesis that non-

employment influences cognitive functioning through its relationship with health and lifestyle. 

Likewise, the association between short non-employment durations and higher cognitive 

function in men was largely explained by their higher childhood cognitive ability and higher 

educational attainment, and additionally by the indicators of disuse, principally higher 

occupational complexity. Among women, the sequentially adjusted models showed a similar 

pattern of attenuation of the association between long-term non-employment and lower 

cognitive function. The association was partly explained by childhood cognitive ability and 

additionally by the indicators of disuse, namely occupational complexity. Adjustment for the 

health and lifestyle mediating variables however had little effect on the association suggesting 

that the association between non-employment and cognitive function was not explained by the 

influence of non-employment on health and lifestyles. However, the association between short 
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non-employment durations and lower cognitive function was largely unexplained by childhood 

factors and educational attainment, the indicators of disuse, and the health and lifestyle 

mediators. 

 

Turning to cognitive decline, the models showed that among men intermediate and long-term 

non-employment durations (>5-10 years and >10-15 years) were associated with faster 

cognitive decline. The associations between intermediate and long-term non-employment 

durations and faster cognitive decline were suppressed by childhood factors and the indicators 

of disuse, but they were not explained by the health and lifestyle mediators. Among women 

however, the gender-specific models provided little evidence that non-employment was 

associated with cognitive decline. 

 

To summarise, these analyses provided some support for the view that some of the association 

between non-employment and cognitive functioning in later life was explained by selection into 

non-employment by lower childhood cognitive ability and educational attainment. There was 

also some evidence that long-term non-employment represented disuse, removing opportunities 

and motivation for non-employed individuals to use and develop their cognitive skills. However, 

among men residual associations between long-term non-employment and lower cognitive 

function remained, which may reflect something beyond a lack of cognitive stimulation during 

non-employment, for example the loss of latent functions that are provided by employment, 

including daily structure, identity, shared experience and interaction (Janlert and Hammarstrom, 

2009). The measure of mental health that was used in these analyses (GHQ-28) may not have 

detected the psychological impact of the loss of these latent functions on long-term non-

employed men. 

 

These analyses also provided support for the hypothesis that associations between non-

employment and cognitive function and decline would be different in men and women. For 

cognitive function and cognitive decline, the effect of non-employment appeared to be worse for 

men than for women. Uninterrupted employment throughout working life was the socially normal 

and expected role for men in this cohort. Men were viewed as the breadwinners, whereas 

women were seen as being responsible for the domestic work (Crompton, 1997). The weaker 

associations seen between non-employment and cognitive functioning in women may indicate 
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that employment was a less important source of cognitive stimulation for women than it was for 

men. The other roles and activities that women undertook outside employment, such as child 

care and social activities, may have been as complex and cognitively stimulating as 

employment, and may have enabled women to develop and maintain their cognitive skills.  

 

Additional analyses showed that for men, non-employment occurred later in the working life. For 

the majority of men, even those who were non-employed for >10-15 years, most of their non-

employment occurred after age 53. Therefore, for men non-employment may effectively 

represent early retirement, with longer non-employment durations indicating retirement prior to 

age 50, which would have been non-normative for this cohort of men, and may therefore have 

led to social isolation, which may not have been indicated by the social activity variable that was 

used in these analyses. Turning to women, the additional analyses showed that non-

employment occurred prior to age 43 and then again after age 53. Therefore, intermediate non-

employment durations among women may be indicative of women who stopped working when 

they married and started a family, and then returned to work once their children had become 

established in education. Long-term non-employment may indicate that women did not return to 

work post child-rearing, indicating loose ties to employment and a life course dominated by one 

role, family care, which was less cognitively stimulating than one that combined work and family 

roles. 

 

5.4.1 Comparison with other studies 

These results support the findings of Adam et al. (2013), who found that longer durations of 

economic inactivity were associated with lower cognitive function (Adam et al., 2013). They also 

echo the findings of Leist et al. (2013) who found that one or more spells of unemployment were 

associated with higher risk of cognitive impairment (Leist et al., 2013). Since additional analyses 

suggested that non-employment among men was associated with early retirement, the finding 

that among men longer non-employment durations were associated with lower cognitive 

function is consistent with studies that have indicated that retirement is associated with 

increased rate of cognitive decline, when compared to pre-retirement declines (Fisher et al., 

2016, Xue et al., 2018). However, in the Xue et al. (2018) study the association between 
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retirement duration and increased rate of cognitive decline post-retirement was only seen for 

verbal recall, one of the four cognitive measures39 that were used in the study.  

 

While these findings are consistent with those of Leist et al., they also indicated that among 

men, there was a negative linear association between non-employment and cognitive function. 

Leist et al. were not able to examine this in their analyses, because they analysed non-

employment as a binary variable. Furthermore, the finding that intermediate non-employment 

durations were associated with faster cognitive decline differed from the study of Leist et al. 

(2013). This may have been due to several reasons. First, cognitive decline was measured over 

a shorter period (two years compared to the five reported in this chapter). Second, Leist and 

colleagues examined the activities that best described their situation during the employment 

gaps40 rather than all types of economic inactivity (i.e. non-employment). Third, cognitive 

function was represented by a summary measure built by averaging the z-scores of five 

cognitive tests (verbal fluency, immediate recall, delayed recall, orientation and numeracy). The 

analyses reported in this chapter indicated that associations between non-employment and 

cognitive functioning varied by cognitive domain. Therefore the summary score of Leist et al. 

may have masked significant associations between non-employment and cognitive functioning.  

 

This PhD research hypothesised that non-employment represents a low complexity 

environment, and removes opportunities and motivation to use or develop cognitive skills. The 

results of the analyses among men therefore reflect the findings from studies of occupational 

complexity and cognition in later life. These studies have found that more complex occupations 

were associated with better cognitive function in later life (Andel et al., 2007, Schooler et al., 

1999, Potter et al., 2008, Fisher et al., 2014), and slower decline (Fisher et al., 2014, Pool et al., 

2016, Then et al., 2015). The finding that only extremely long non-employment durations were 

associated with lower cognitive function also echoed the greater role of duration of the cognitive 

stimulation of a high complexity job itself (Kröger et al., 2008). While high occupational 

complexity was associated with lower odds of dementia 10 years later, this risk was only 

observed when duration of main occupation was more than 23 years. 

                                                           
39 The four measures of cognitive function used were verbal recall, abstract reasoning, phonemic fluency and semantic 
fluency. 
40 The activities examined were unemployment, sickness or disability, homemaking, training or further full-time 
education, and maternity leave lasting ≥six months. 
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The finding that for both cognitive functioning and cognitive decline the effect of non-

employment appeared to be worse for men than for women is novel. However, this finding 

echoed that of research examining gender differences in the association of non-employment 

and health. A meta-analysis of cross-sectional and longitudinal studies found that the 

association between unemployment and mental health was weaker for samples with a large 

proportion of female participants (Paul and Moser, 2009). Furthermore, unemployed individuals’ 

work role centrality, the importance of working in an individual’s life and level of investment into 

the work role (McKee-Ryan et al., 2005), had a significant negative relationship with mental 

health. 

 

5.4.2 Study strengths and limitations 

The strengths and limitations that are applicable to all the analyses in this PhD research are 

discussed in section 10.4. Those that are discussed in this section apply specifically to the 

analyses in this chapter. 

 

5.4.2.1 Strengths 

The main strength specific to this chapter was the use of a population-based cohort with 

prospectively collected life course data, which included important covariates such as childhood 

cognitive ability and adolescent mental health. This is important because the analyses 

suggested that low childhood cognitive ability in both men and women put individuals on a 

pathway to increased risk of long-term non-employment via low educational attainment.  

 

5.4.2.2 Limitations 

Nevertheless, there were limitations. The measure of occupational complexity, the NSSEC, is a 

measure of social employment relations and conditions, not of occupational complexity itself. 

However, the NSSEC is based on occupational information according to the Standard 

Occupational Classification (SOC), and also on an individual’s employment status i.e. whether 

they were employees or self-employed, whether they held supervisory or managerial positions, 

and the size of organisation that they worked in. These latter aspects enable the NSSEC to 

provide an indication of the degree of complexity of different occupations, with those 

occupations that require managerial or supervisory responsibilities being more complex than 
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those which do not. Furthermore, similar occupation-based social classifications have been 

used to proxy occupational complexity examining cognitive lifestyle and cognitive function and 

decline in later life (Marioni et al., 2012b, Valenzuela et al., 2011, Valenzuela et al., 2013). For 

example, Valenzuela et al. (2013) used main occupation classified according to the Australian 

Standard Classification of Occupations and supervisory and management experience. Similarly, 

Marioni et al. (2012) used socio-economic grouping and social class grouping to derive a 

measure of occupational complexity. 

 

There were also several limitations regarding the non-employment duration variable. 

Employment information was collected retrospectively and may therefore be subject to recall 

error. However, participants only recalled non-employment over limited intervals (≤15 years), a 

smaller period than other longitudinal studies of ageing, which have asked individuals in mid or 

late life to recall employment information from their 20s onwards, i.e. over intervals of at least 30 

years. A further source of error in the non-employment duration variable was related to cases 

where individuals reported the start year for an employment gap prior to age 36 or age 43 but 

were missing the start month. In such cases the gap was assumed to have started halfway 

through the year. Conversely, there were cases where an individual reported the start month for 

an employment gap, but not the year. In these cases, the employment gap was assumed to be 

0. Similarly, for cases where individuals reported the year that an employment gap ended but 

not the month, the employment gap was assumed to have ended halfway through the year; 

whereas for cases where individuals reported the month that an employment gap ended, but not 

the year, the employment gap was assumed to be 0. Finally, at age 53 and age 60-64 

information on the start and end dates of each employment gap experienced was not collected. 

Instead, study members reported the duration of non-employment according to five 

categories41, and the midpoint value in months was used to derive the total non-employment 

duration variable. These factors are likely to have introduced a degree of imprecision to the 

derived total non-employment duration variable. 

 

                                                           
41 At age 53 these categories were: none of the time; 1-5 months; 6-11 months; 1-4 years; 5-9 years; and since age 43. 
At age 60-64 the categories were: none of the time; 1-5 months; 6-11 months; 1-4 years; 5 years; and since 1999 (age 
53). 
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The use of household social class, measured by the Registrar General, to proxy household 

material circumstances was a limitation since it is a measure of occupation level of which 

material circumstances may be one aspect. Although household income was measured at age 

60-64 in the NSHD, income may not provide an accurate indication of the material 

circumstances of older individuals, since their income may decline after retirement. While 

household wealth provides an indication of a household’s accumulated financial resources and 

material circumstances, which can be used to buffer the effects of low income (Pollack et al., 

2007) and may therefore provide a better indication of the material resources available in the 

household, this was not available in the NSHD. 

 

A final limitation was that the analyses did not account for the different non-employment 

situations, e.g. unemployed, sick/disabled, homemaking, in training or further full-time 

education, and maternity leave. It therefore did not allow for the possibility that different non-

employment situations might have different associations with cognitive functioning in later life. 

This is addressed in the following chapters, which examine the association of non-employment 

and non-employment situations with cognitive function and decline using data from the English 

Longitudinal Study of Ageing (ELSA). 

 

5.5 Conclusions 

This chapter tested associations between non-employment and cognitive function and decline in 

later life among men and women in the 1946 British birth cohort. Results indicated that non-

employment was associated with cognitive function and decline in men and with cognitive 

function in women. Long-term non-employment was associated with lower cognitive function in 

men, whereas in women the models suggested that both short and long-term non-employment 

was associated with lower cognitive function. Intermediate and long-term non-employment 

durations were associated with faster cognitive decline in men, but the analyses provided little 

evidence that non-employment was associated with cognitive decline in women. 

 

The next chapter introduces the ELSA sample, the other dataset used in this PhD research. 

Chapters 7-9 then describe the non-employment experiences of the ELSA sample (Chapter 7), 

and present the findings of the analyses that investigated the association between non-

employment and cognitive function (Chapter 8), and cognitive decline (Chapter 9). These latter 
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two chapters additionally present the findings of the analyses that investigated associations 

between eight non-employment situations and cognitive function and cognitive decline. The 

non-employment situations that are examined are Unemployed and looking for a job; Short-term 

job; Sick/disabled; Home/ family care; Retired; Education/ training; Voluntary work; and Other 

non-employed. 
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Chapter 6 : Introduction to the data: ELSA 

This chapter provides an overview of the design and scope of the English Longitudinal Study of 

Ageing (ELSA), the second dataset used in this PhD project. It describes how the study sample 

was defined and presents the derivation of the outcomes studied (cognitive function and 

decline), key exposures (duration of non-employment and non-employment situations), and the 

confounding and mediating variables. 

 

6.1 Study design 

ELSA is a longitudinal study of people aged 50 years and older and their partners living in the 

community in England. The study aims to explore the health, lifestyle and financial aspects of 

peoples’ lives as they grow older in English society (Marmot et al., 2003).  ELSA started in 

2002, and funding comes from the National Institute for Aging (NIA) and a consortium of British 

Government departments (NatCen Social Research, 2014). ELSA data collections occur every 

two years with seven waves of data collected by 2016. A face-to-face interview is carried out via 

a computer assisted personal interview, during which detailed information is collected on health, 

lifestyle, social participation, work and pensions, income, and cognitive function (memory, 

speed, mental flexibility, numeracy) (Taylor et al., 2003). Nurse visits occur at alternate waves, 

when physical health measures are collected by a registered nurse.  

 

The original ELSA sample, cohort 1 core members (C1CM), was drawn from individuals living in 

households that responded to the Health Survey for England (HSE) in 1998, 1999 or 2001, and 

who were aged 50 years or above on 1st March 2002. The years 1998, 1999 and 2001 were 

selected because they were recent and provided a sufficiently large sample size (NatCen Social 

Research, 2014). At wave 3 a refreshment sample was added (cohort 3 core members), which 

comprised people born between 1st March 1952 and 28th February 1956, who lived in a 

household that responded to the HSE between 2001 and 2004. Further refreshment samples 

were added at wave 4 (cohort 4 core members), wave 6 (cohort 6 core members) and wave 7 

(cohort 7 core members). Cohort 4 comprised people born between 1st March 1933 and 28th 

February 1958 (aged 50-74 years) who lived in a household that responded to the HSE in 2006. 

Cohort 6 comprised individuals born between 1st March 1957 and 28th February 1962 who 

were in a household that responded to the HSE between 2009 and 2011 (NatCen Social 

Research, 2014). Cohort 7 comprised individuals born between the 1st March 1962 and 29th 
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February 1964 (i.e. aged 50-51) who were in a household that responded to the HSE in 2011 

and 2012 (NatCen Social Research, 2016). 

 

Figure 6.1 provides an overview of the ELSA data collections for waves 1 to 7. Sample sizes, 

and response rates in parentheses, are for core members only. 

 

Figure 6.1: Overview of the ELSA data collection for waves 1-7 (adapted from (Banks et al., 
2016) 

 
C1CM: cohort 1 core members; C3CM: cohort 3 core members; C4CM: cohort 4 core members; C6CM: cohort 6 core 
members; C7CM: cohort 7 core members. 

 

ELSA also contains detailed information on the employment histories of study members. This 

information was collected during a detailed life history interview that was conducted in 2007 

(wave 3), when study members were aged ≥55 years. The life history interview collected 

detailed information on events that had taken place earlier in study members’ lives, including 

health, housing, employment, partnerships and parenthood. Information was collected through a 

face-to-face interview and self-completion questionnaire. To address the challenge of collecting 

information about events that occurred earlier in study members’ lives, information was 

collected using the life history calendar method (Berney and Blane, 2003). This enabled 

individuals to see events in a life grid as they recalled them during the interview, helping them to 
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cross reference different life events with each other. The life history interview also used 

“dependent interviewing”, which meant that information provided by study members during 

previous waves could be “fed” to them to aid their recall of events and improve the consistency 

of the information that they provided. The employment information from the life history interview 

was used for the analyses in the following chapters of this PhD research. 

 

The life history sample included study members who had completed their wave 3 interview, prior 

to April 19th, 2007. Of the 7942 core members in the life history sample, 7117 completed the 

interview in person, comprising 6174 C1CM and 943 C3CM. 

 

6.2 Ethical approval 

Ethical approval for all waves of ELSA was obtained from the NHS Research Ethics 

Committees under the National Research and Ethics Service (NRES). Informed consent was 

obtained from all study members (NatCen Social Research, 2014). 

 

6.3 Variables of interest 

This section details the variables which were chosen for the analyses using the ELSA data. The 

variables were either available in the ELSA datasets that can be downloaded from the UK Data 

Archive or were derived from variables in these ELSA datasets (Marmot et al., 2016). The final 

datasets and variables used in this PhD thesis were constructed using Stata 13 software 

(StataCorp, 2013).  

 

6.3.1 Outcome variables 

The cognitive measures that were collected during ELSA covered cognitive processes that were 

relevant to the everyday functioning of older people and that were known to be sensitive to age-

related decline. They included learning and memory, word finding ability, and executive 

function. In order to facilitate comparisons, for the purposes of this PhD research the cognitive 

measures that were used were selected to be similar to those available in the NSHD. The 

cognitive information covered waves 3 to 7 and was derived from the main ELSA datasets for 

waves 3-7. 
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6.3.1.1 Prospective memory 

At the start of the cognitive assessment section of the ELSA interview, study members were told 

that later in the interview they would be handed a clip board with a piece of paper attached to it, 

and that when they were handed the clip board they should write their initials in the top left-hand 

corner of the paper. When the appropriate point was reached for the study member to carry out 

the action, the interviewer waited five seconds to see if the study member would carry it out 

without a prompt. If the study member did not carry out the action after five seconds, they were 

reminded that they were going to do something. The binary prospective memory variable was 

coded 1 if the study member completed the action correctly without a prompt from the 

interviewer, and 0 otherwise. This information from wave 3 was used for the analyses in 

Chapter 8 of this PhD research. 

 

6.3.1.2 Verbal memory 

Verbal memory was assessed using a 10-word learning task. Study members were asked to 

recall 10 words, which were presented to them aurally. Recall was tested immediately after 

hearing the words, and after a short delay during which other cognitive tests were carried out. 

Four different word lists were used, with the computer randomly assigning the list to be used 

with the study member. The recall score summed the number of words that were recalled 

immediately and after a delay (range 0-20). Verbal memory was assessed in all ELSA waves, 

and therefore this information from waves 3 to 7 was used for the analyses in Chapters 8 and 9 

of this PhD research. 

 

6.3.1.3 Search speed and accuracy 

Search speed and accuracy were assessed using the letter cancellation task that was 

developed for the NSHD. Study members searched a grid of random letters and crossed out as 

many target letters (P and W) as possible within one minute. The grid comprised 26 rows and 

30 columns, and there were 65 target letters in all. Search speed was represented by the 

number of letters searched minus the number of target letters missed (possible range 0-780), 

and search accuracy by the number of target letters crossed out (0-65). Search speed and 

accuracy were assessed in waves 1 to 5 of ELSA, and therefore search information from waves 

3, 4 and 5 was used for the analyses in Chapters 8 and 9 of this PhD research. 
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6.3.1.4 Verbal fluency 

The verbal fluency test assessed how quickly study members could think of words in a particular 

category, a test which requires organisation and an ability to move from one category to the 

next. Participants were asked to name as many animals as possible within one minute, and the 

test score was the number of different animals named. Verbal fluency was assessed in waves 1 

to 5 and 7 of ELSA, and therefore this information from waves 3, 4, 5 and 7 was used for the 

analyses in Chapters 8 and 9 of this PhD research. 

 

6.3.2 Exposure variables 

Non-employment and non-employment situation were the main exposure variables that were 

used in the analyses in the following chapters.  

 

The Work Module asked study members about the paid jobs that they had had since leaving 

full-time education. They were able to report up to 20 spells of employment of at least three 

months42, and were asked for the year that each employment spell started and ended. For each 

employment spell respondents were asked “Did you start your next job straight after leaving this 

job or was there more than a 3-month gap?” The response was categorised into: 

 Started next job straight after this job; 

 Had a gap of 3 months or more before starting the next job; 

 Started the next job before this job ended;  

 This was the respondent’s last paid job. 

 

If the study member reported that there was a gap of at least three months before the next 

employment spell began (hereafter called “employment gaps”) the information on the end date 

of the job and the start year of the next job was used to derive a variable that indicated the 

duration of the employment gap (in years) if it occurred prior to the State Pension Age (SPA). 

This was repeated for each of the jobs that study members reported in the life history interview. 

When the study member specified that an employment spell was their final one, the duration of 

the employment gap was calculated by subtracting the year that the final employment spell 

ended from the year that the study member reached the SPA. If the final employment spell 

                                                           
42 A series of contiguous short-term jobs for different employers, which were essentially the same role, were considered 
one employment spell. 
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ended after the SPA, the employment gap was allocated a duration of 0. These variables were 

summed to derive a variable that indicated the total non-employment duration to the SPA 

(hereafter “non-employment duration”). Using information on the year that study members 

reached age 40, age 50 and the SPA, variables were also derived that indicated the duration of 

non-employment to age 40 and age 50, between age 40 and 50, and between age 50 and the 

SPA. 

 

Several problems arose when deriving the variables that indicated the duration of each 

employment gap. First, study members were only able to report the year that each job started 

and finished. Since study members only reported employment gaps that lasted at least three 

months, employment gaps that started and finished in the same year were allocated a duration 

of 0.5 years (6 months). Second, some study members reported the year that two consecutive 

jobs ended, but not the year that the later job had started. In such cases, the year that the later 

job started (and so the end of the employment gap) was imputed as the midpoint between the 

years that the two jobs ended. This affected 325 of the core members who completed the life 

history interview (4.57%). Table B-1 Annex B.1 presents the number of core members with an 

imputed start date for an employment spell according to each of the employment gaps that they 

reported. Third, there were cases where the year that one job started was before the previous 

job had ended, resulting in employment gaps with a negative duration. These employment gaps 

were allocated a duration of 0. Table B-2 Annex B.1, presents the number of core members 

who had employment gaps with negative durations according to each of the employment gaps 

that they reported.  

 

6.3.2.1 Percentage of the working life to the SPA non-employed 

To derive a continuous measure of the percentage of the working life non-employed, non-

employment duration was divided by the time between leaving full-time education and the SPA. 

The range and distribution of this continuous variable was different for men and women and 

therefore gender-specific categorical non-employment variables were derived. A five-category 

variable was derived for men: 

 0-2% of the working life non-employed. 

 >2-10% of the working life non-employed. 

 >10-20% of the working life non-employed. 
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 >20-30% of the working life non-employed. 

  >30% of the working life non-employed. 

 

For women, a seven-category variable was derived: 

 0-10% of the working life non-employed. 

  >10-20% of the working life non-employed. 

 >20-30% of the working life non-employed. 

 >30-40% of the working life non-employed. 

 >40-60% of the working life non-employed. 

 >60-80% of the working life non-employed. 

 >80% of the working life non-employed. 

2% of the working life was equivalent to approximately one year. 

 

For men and women, the lowest non-employment duration was coded 0 and was used as the 

reference category in the analyses in the following chapters (men: 0-2% non-employed; women: 

0-10% non-employed). Table 6.1 presents the distribution of the percentage of the working life 

non-employed variables (hereafter “total non-employment”) for men and women in the analytic 

sample. 

 

Table 6.1: Distribution of total non-employment  

Men Women 

% non-employed Number (%) % non-employed Number (%) 

0-2% 606 (40.21) 0-10% 514 (20.10) 

>2-10% 452 (29.99) >10-20% 374 (14.63) 

>10-20% 291 (19.31) >20-30% 455 (17.79) 

>20-30% 96 (6.37) >30-40% 353 (13.81) 

>30% 62 (4.11) >40-60% 435 (17.01) 
  >60-80% 271 (10.60) 
  >80% 155 (6.06) 

Total 1507 Total 2557 

 

Variables were also derived to show the percentage of the working life to age 40 and 50 that 

study members were non-employed, and the percentage of time between age 40 and 50, and 

age 50 and the SPA that they were non-employed43. A variable that provided the number of 

                                                           
43 These variables were derived to examine when respondents in each non-employment category were non-employed. 
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employment gaps was derived by counting the number of binary variables that indicated 

whether each job was followed by a gap of at least three months, and two variables were 

derived to indicate which jobs, if any, a respondent had left due to sickness or disability. These 

latter two variables were derived from the variables in the life history dataset which contained 

the responses to the life history interview questions “Have you ever left a job because of ill 

health or disability?”, and “Which jobs did you leave because of ill health or disability?” 

  

6.3.2.2 Percentage of the working life to the SPA in each non-employment situation 

The work module of the life history interview also asked study members to report the activity 

that best described their situation during each employment gap44 (see box 1 for the list of 

activities on a show-card). This information was used in conjunction with the variables indicating 

the duration of employment gap (derived above), to derive variables indicating the percentage 

of the working life to the SPA in each non-employment situation. Information on several 

additional situations was included in the life history dataset; these were specified under the 

situation “Other non-employed”. These additional situations are also listed in box 6.1 (below). 

 

Box 6.1: Non-employment situations included in the life history dataset 

 Unemployed and searching for a job 

 Unemployed but not searching for a job 

 Short term job (i.e. less than 6 months) 

 Sick or disabled 

 Looking after home or family 

 Looking after a sick or disabled relative or friend 

 Retired 

 Education / Training 

 Voluntary work 

 Other – specify 

 

Additional situations specified under Other - specify: 

 National Service 

 Travelling 

 Waiting to take up a job 

 Unpaid work 

 In prison 

 Maternity leave (paid/ unpaid) 

                                                           
44 This was only asked of employment gaps that lasted ≥3 months. 
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Some of the non-employment situations in the life history dataset were reported by a low 

number of study members. These were merged with situations with similar activities and 

cognitive demands. In addition, the situation “unemployed but not searching for a job” was 

considered to be ambiguous in terms of cognitive demands and activities. Study members who 

reported this situation were recoded to an alternative situation if one was reported for the 

relevant employment gap or to “Other non-employed” if they did not45. Box 6.2 shows the 

original and merged non-employment situations. 

 

Box 6.2: Original non-employment situations reported in the life history interview and their 
merged counterparts 

Original non-employment situation 
(number of core members reporting) 

 Merged non-employment situations 

Unemployed and searching for a job (men: 
577, women: 437) 

 Unemployed and looking for a job 

Unemployed but not searching for a job 
(men: 199, women: 312) 

 Recoded to any alternative non-
employment situation reported, or if no 
alternative situation reported, merged with 
Other non-employed 

Short-term job (i.e. less than 6 months) 
(men: 270, women: 404) 

 Short-term job 

Sick or disabled (men: 421 women: 525)  Sick/ disabled 

Looking after home or family (men: 103, 
women: 3504) 

 Home/ family care 

Looking after a sick or disabled relative or 
friend (men: 65, women: 320) 

 Home/ family care 

Retired (men: 1548, women: 1708)  Retired 

Education/ training (men: 344, women: 441)  Education/ training 

Voluntary work (men: 60, women: 196)  Voluntary work 

National Service (men: 59, women: 1)   Other non-employed 

Travelling (men: 35, women: 68)  Other non-employed 

Waiting to start a job (men: 10, women: 8)  Other non-employed 

Unpaid work (men: 8, women: 20)  Voluntary work 

In prison (men: 9, women: 1)   Other non-employed 

Maternity leave (men: 0, women: 27)  Home/ family care 

Other non-employed (men: 103, women: 
169) 

 Other non-employed 

 

For each of the employment gaps, binary variables were derived to show each of the situations 

reported. The variables were coded 1 if the respondent reported the situation and 0 if they did 

not.  

                                                           
45 511 respondents reported the non-employment situation Unemployed but not looking for a job. Of these, 243 reported 
it in conjunction with another non-employment situation. 
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Although study members could report more than one non-employment situation for each 

employment gap, they were not able to state which one they considered to be the main 

situation. Initially, for the purposes of this PhD research two methods were used to address this 

issue when deriving variables which indicated the time that respondents spent in each situation. 

One method (the “prioritisation method”) prioritised the situation that was hypothesised to be the 

most cognitively demanding over the other situations that were reported. This assumed that 

only the most demanding situation was important in determining the amount of cognitive 

stimulation received during the employment gap. The other method (the “number of different 

situations method”) divided the duration of the relevant employment gap by the number of non-

employment situations that were reported and allocated that value to each of the employment 

situations that was reported. This method assumed that a study member spent an equal amount 

of time in each of the situations that were reported, and that their time in the different situations 

did not overlap. Table B-3 (Annex B.1) presents the number of core members who reported 

more than one non-employment situation according to each of the employment gaps. It shows 

that across all of the employment gaps, the majority of the study members (>80% core 

members) only reported one non-employment situation.  

 

The employment gap duration variables for each of the eight non-employment situations were 

summed to derive eight continuous variables indicating the time spent in each of the non-

employment situations. These variables were then divided by the time between leaving full-time 

education and the SPA to derive continuous variables that indicated the percentage of working 

life that study members were in each non-employment situation. Since the distribution of these 

variables was similar for the two derivation methods, and fewer than 20% of core members 

reported more than one non-employment situation for each employment gap, the non-

employment situation variables that were used in the analyses in the following chapters were 

derived by the “prioritisation method”.  

 

The continuous variables were then categorised to indicate the percentage of the working life in 

each non-employment situation, after an examination of the range and distribution of the 

continuous variables for men and women. Owing to the different distribution of these variables 

among men and women, gender-specific categorical variables were derived for three non-

employment situations (Sick/disabled, Home/ family care and Other non-employed). For the 
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other five non-employment situations the categories were the same for men and women. For 

each of these categorical non-employment situation variables the lowest category (coded 0) 

included study members who did not report any employment gaps (479 men and 191 women). 

Table 6.2 shows the categories that were used for each of the categorical non-employment 

situation variables for men and women. 

 

Table 6.2: The non-employment situation variables used in the analyses 

Men Women 

Non-employment situation Non-employment situation 

Unemployed and looking for a job Unemployed and looking for a job 
<2% <2% 
≥2% ≥2% 

Short-term job Short-term job 

<2% <2% 
≥2% ≥2% 

Sick/ disabled Sick/ disabled 

<2% <2% 
2-10% ≥2% 
>10%  

Home/ family care Home/ family care 
<2% <10% 
≥2% 10-20% 

 >20-30% 

 >30-40% 

 >40-60% 

 >60-80% 

 >80% 

Retired Retired 

<2% <2% 

2-10% 2-10% 
>10% >10% 

Education/ training Education/ training 

<2% <2% 
≥2% ≥2% 

Voluntary work Voluntary work 
<2% <2% 
≥2% ≥2% 

Other non-employed Other non-employed 
<2% <2% 
2-5% ≥2% 
>5%  

 

Variables were also derived to indicate the number of spells of each non-employment situation, 

and the total number of different non-employment situations. 

 

6.3.3 Other variables of interest 

Although this PhD research focussed on the association between non-employment and 

cognitive function, several hypothesised confounding and mediating factors were also 
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considered in the analyses in the following chapters. These were similar to those that were used 

in the NSHD analyses. 

 

6.3.3.1 Confounders 

Childhood social class 

In the ELSA interview study members were asked about their father’s occupation when they 

were age 14. If they did not live with their father, then they were asked about their main carer’s 

occupation. The 15 categories in this variable were used to derive a five-category variable 

similar to the childhood Registrar General’s social class variable used in the NSHD analyses, 

and was based on a similar four-category variable that was found to be predictive of several 

health outcomes, including mortality and chronic conditions (Demakakos et al., 2012). Box 6.3 

shows the original 15-category variable and the derived categories. The five-category variable 

was coded 1: Managerial, professional, own business, or administrative occupations; 2: Trade/ 

care/ sales occupations; 3: Plant/ casual/ other occupations; 4: Armed forces; 5: Unemployed/ 

sick or disabled/ retired. 
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Box 6.3: Childhood social class  

15-category variable  5-category variable 

Armed forces  Armed forces 

 
Manager or senior official in someone 

else’s business 
 

 

Managerial, Professional, 
own business, or 

administrative occupations 

Running his own business 
 

 

Professional or technical 
 

 

Administrative, clerical or secretarial 
 

 

Skilled trade 
 

 

Trade/ care/ sales 
occupations 

Caring, leisure, travel or personal 
services 

 

Sales or customer service 
 

 

 
Plant, process or machine drivers or 

operatives 
 

 

Plant/ casual/ other 
occupations 

Other jobs 
 

 

Something else 
 

  

Casual jobs 
 

  

Retired 
 

  

Unemployed 
 

 Unemployed/ sick or 
disabled/ retired 

Sick or disabled  

 

Childhood emotional or nervous problems 

In the health module of the life history interview study members were asked about health 

conditions in childhood. They were shown a list of possible conditions which included emotional, 

nervous or psychiatric problems. This information was used to derive a binary childhood 

emotional or nervous problems variable (0: Not reported; 1: Reported). 

 

Educational attainment 

This was based on the highest qualification obtained, which was taken from the HSE common 

variables dataset. It comprised five categories, with no qualifications being the reference 

category: 

 No qualification 

 Below GCE or equivalent qualification (includes foreign) 

 NVQ2/ GCE O’ Level or equivalent 

 NVQ3/ GCE A’ Level or equivalent/ sub-degree 
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 NVQ4/ NVQ5/ Degree or equivalent. 

This variable was similar to the educational attainment variable that was used in the NSHD 

analyses.  

 

6.3.3.2 Mediating variables 

Household wealth 

Wealth rather than social class was used to provide an indication of the social and material 

resources in the household. Wealth provides a better indication of an individual‘s lifetime 

experience and living standards, and it is a better measure of the permanent economic status of 

older people than income (Banks et al., 2004). It is also shown to be a more accurate indicator 

of socio-economic position after retirement (Gjonça et al., 2009). ELSA collected detailed 

information on the income, assets and debt of study members, which the Institute for Fiscal 

Studies then used to derive a measure of total wealth. This excluded regular pension payments 

but included lump sums from private pensions that had not already been consumed. It was 

defined as financial wealth, physical wealth (e.g. land and business wealth), and housing 

wealth, minus debts (Banks et al., 2004). It was measured at the benefit unit level, which 

referred to a couple, or single individual, and any dependent children. The wealth measure from 

wave 3 was used in the cross-sectional analyses in Chapters 7 and 8, and the measures from 

waves 3 to 7 were used in the longitudinal analyses in Chapter 9. The variables were 

categorised into quintiles46. 

 

Occupational complexity 

Occupational complexity was represented by the Standard Occupational Classification (SOC) 

from the HSE dataset. It was therefore based on the occupation that was held at the time of the 

HSE from which the ELSA study members were sampled. The variable was categorised 

according to the major group classification. This classifies occupations according to the 

qualifications, training, skills and experience associated with the performance of the work tasks 

(ONS, 2010). The eight major groupings are: 

 Managers, directors and senior officials. 

 Professional occupations. 

                                                           
46 The IFS has derived quintile measures of all the summary financial variables by lining up all sample members 
according to summary variable concerned and dividing them into equally sized groups. Since income and wealth tend to 
decrease with age, for the purposes of this PhD research, the quintiles were derived for the study sample i.e. C1CM at 
or above the SPA who participated in the life history interview.  
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 Associate professional and technical occupations. 

 Administrative and secretarial occupations. 

 Skilled trades occupations. 

 Caring, leisure and service occupations. 

 Process, plant and machine operatives. 

 Elementary occupations. 

An additional category was included for the long-term or permanently unemployed. 

 

Adult depressive symptoms 

Mental health was viewed as a mediator on the pathway between non-employment and 

cognitive function and decline. It was measured using the Centre for Epidemiologic Studies 

Depression Scale (CES-D), which is a validated scale of depressive symptoms (Radloff, 1977). 

The scale used in ELSA was the shortened eight item questionnaire, which asked study 

members how they had felt over the last week. The items included feelings of depressed mood, 

sadness, worthlessness, happiness, loneliness, everything being an effort, enjoying life, and an 

inability to get going. Two of the items (feeling happy and enjoying life) were worded positively 

to avoid a set response being given to all of the items. The responses to the eight items were 

summed (after reverse coding if necessary) to derive a continuous variable that indicated the 

total depressive symptoms score, with higher scores indicating more depressive symptoms. A 

score of three or more is considered to be suggestive of clinical depression (Schane et al., 

2008). The depressive symptoms measure from wave 3 was used in the cross-sectional 

analyses in Chapters 7 and 8, and the measures from waves 3 to 7 were used in the 

longitudinal analyses in Chapter 9. 

 

Adult physical health  

Physical health was also viewed as a mediator on the pathway between non-employment and 

cognitive function and decline. Five variables were used to provide an indication of this. Two 

variables were based on self-reports of doctor-diagnosed health conditions, and three were 

physical measures which were taken during the Nurse visits that took place during alternate 

ELSA waves (waves 2, 4 and 6).  
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The doctor-diagnosed conditions considered in this PhD research were CVD (including 

diabetes) and hypertension. Information on the occurrence of CVD-related health conditions47 

was collected at each wave, and CVD (excluding hypertension) and self-reported hypertension 

were derived.  The variables measured in wave 3 were used in the cross-sectional analyses in 

Chapters 7 and 8, and the variables from waves 3 to 7 were used in the longitudinal analyses in 

Chapter 9. 

 

The three nurse measured variables that were considered in the analyses in the following 

chapters were systolic blood pressure (SBP), BMI and lung function (FEV1). SBP was measured 

using an automated sphygmomanometer (Omron HEM-907). Participants were asked about 

medication and a value of 10mmHg was added to the SBP of those who were taking 

medications that lowered blood pressure (Tobin et al., 2005).  

 

During waves 2 and 4 FEV1 was measured using a hand-held microspirometer (Vitalograph 

Escart spirometer), and during wave 6 a different model, which connected directly to the 

computer was used (NDD Easy ON-PC spirometer). At waves 2 and 4, the measure was based 

on the highest value from three blows. At wave 6 the measure was based on three acceptable 

blows, informed by the spirometer programme.  

 

BMI (kg/m2) was calculated from height and weight measurements. Weight was measured using 

Tanita THD-305 scales, and height was measured using a stadiometer. The maximum weight 

capacity of the scales was 130kg. The nurse measured variables from wave 2 were used in the 

cross-sectional analyses in Chapters 7 and 8, and the variables from waves 2, 4 and 6 were 

used in the longitudinal analyses in Chapter 9. 

 

Lifestyle behaviours 

Lifestyle behaviours were conceptualised as mediators on the pathway from non-employment to 

cognitive function and decline. Three lifestyle behaviours were considered in the analyses in the 

following chapters, smoking, physical activity and social contact. 

 

                                                           
47 A list of CVD-related conditions was shown to respondents when they reached this point of the interview. The listed 
conditions were: hypertension, angina, heart attack, congestive heart failure, heart murmur, and abnormal heart rhythm. 
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Smoking status comprised current smoking status, categorised into never smoked, former 

smoker and current smoker. 

 

The physical activity variable included work-related physical activity; therefore a variable that 

excluded this element of physical activity was derived for the purposes of the analyses in the 

following chapters. It was derived from study members’ answers to three questions about type 

and frequency of sports and activities. The three questions asked about vigorous sports and 

activities, moderately energetic sports and activities, and mildly energetic sports and activities. 

Show-cards listed examples of each of the types of activity48. Study members rated how often 

they participated in the activities according to four categories: more than once per week; once 

per week; 1-3 times per month; and hardly ever/never. Box 6.4 provides details on how the 

leisure time physical activity variable was derived. 

 

Box 6.4: Physical activity categorisation 

Level of physical activity Definition 

Inactive Engaged in mild leisure time sports or activity 1-3 times per 
month or less. 

Low One of the following: 

 Engaged in a moderately energetic sport or activity 1-3 
times per month or less. 

 Engaged in a mild leisure time sport or activity at least 
once per week and a moderately energetic sport or activity 
1-3 times per month or less 

Moderate  One of the following: 

 Engaged in a vigorous sport or activity at least 1-3 times 
per month. 

 Engaged in a moderately energetic sport or activity more 
than once per week and a vigorous sport or activity 1-3 
times per month or less. 

High  Vigorous sports or activities more than once per week. 

 

The third lifestyle variable that was considered in the analyses in the following chapters was 

social contact. This variable was based on study members’ answers to questions asking about 

the frequency of face-to-face contact with children, family and friends who did not live them49. 

For each of these variables, a contact frequency of 1-2 times per year or less was given the 

code 0; a contact frequency of up to 1-2 times per week was given the code 1; and a contact 

                                                           
48 Examples of vigorous activities were running or jogging, swimming, cycling, aerobics or gym workout, tennis, or 
digging with a spade or shovel. Examples of moderately energetic activities were gardening, cleaning a car, walking at a 
moderate pace, dancing, and floor or stretching exercises. Examples of mildly energetic activities were vacuuming, 
laundry, and home repairs. 
49 Frequency was rated on a six-point scale: ≥3 times per week; 1-2 times per week; 1-2 times per month; once every 
few months; 1-2 times per year; and less once per year or never. 
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frequency of 3 or more times per week was given the code 2. The three variables were then 

summed to give a total social contact variable with a maximum score of 6. 

 

The three lifestyle variables smoking status, physical activity and social contact that were 

derived from the wave 3 dataset were used in the cross-sectional analyses in Chapters 7 and 8, 

and the variables that were derived from the wave 3 to 7 datasets were used in the longitudinal 

analyses in Chapter 9. 

 

6.4 Defining the study sample   

Samples were formed for each of the cognitive measures that were used in this PhD research. 

The samples included study members who had completed the life history interview; were at or 

above the SPA at wave 3; and had valid data on at least one of the cognitive measures at wave 

3. ELSA study members were excluded if they had never been employed. The refreshment 

sample that was added to ELSA at wave 3 (C3CM) only comprised individuals who were aged 

50-55 years at wave 3, and therefore they were not included in the samples used in this PhD 

research. 

 

6174 C1CM completed the life history interview and 4106 had reached the SPA by wave 3. Of 

these, 24 study members were never employed, leaving a possible sample of 4082. From these 

4082 study members, analytic samples were formed for each of the cognitive outcomes. 78 

study members were missing data on prospective memory at wave 3; 15 study members were 

missing data on verbal recall at wave 3; 203 study members were missing data on search 

speed and accuracy at wave 3; and 14 study members were missing data on verbal fluency at 

wave 3. Figure 6.2 shows the formation of the analytic samples for the cross-sectional analyses 

on non-employment and cognitive function.  
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Figure 6.2: Composition of the analytic sample for the cross-sectional analyses on non-
employment and cognitive function 

 

 

The longitudinal analyses spanned waves 3 to 7. The longitudinal samples included the same 

individuals who were in the analytic samples for the cross-sectional analyses, which meant that 

all of the individuals that were included in the sample contributed to the intercept, but only those 

with the relevant cognitive data at later waves contributed to the slope. Owing to changes in the 

cognitive tests that were carried out at each wave, the longitudinal analyses for each cognitive 

measure comprised cognitive data from different waves. Change in verbal recall was examined 

using data from waves 3-7; change in search speed and accuracy were examined using data 

from waves 3, 4 and 5; and change in verbal fluency was examined using data from waves 3, 4, 

5 and 7.  Figure 6.3 shows the formation of the analytic samples for the longitudinal analyses on 

non-employment and cognitive function. 
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Figure 6.3: Composition of the analytic sample for the longitudinal analyses on non-employment 
and cognitive function 

 

 

6.5 Missing data  

Members of the analytic sample were missing information on the covariates that were included 

in the analyses that is reported in the following chapters. For the cross-sectional analyses, 763 

members of the prospective memory analytic sample were missing data on the covariates; 789 

members of the verbal recall analytic sample were missing data on the covariates; 727 

members of the search speed and accuracy analytic samples were missing data on the 

covariates; and 794 members of the verbal fluency analytic sample were missing data on the 

covariates. Tables 6.3 (men) and 6.4 (women) compare the distribution of non-employment 

among study members with complete data on all of the variables that were included in the 

analyses (complete data sample), with the distribution of non-employment among the analytic 

sample (i.e. C1CM who were at or above the SPA at wave 3, had participated in the life history 

interview and been employed, and had valid data on one or more cognitive outcome at wave 3), 

hereafter called the eligible sample.  

 

There were slight differences in the percentage of study members in each of the non-

employment categories, but they were not statistically significant at the 0.05 level and these 
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differences were in the expected direction, that is the percentage of men and women with the 

highest non-employment duration was lower in those with complete data. 

 

Table 6.3: Non-employment for eligible sample and complete case sample, men (% and 95%CI) 

% working life to the SPA non-employed Eligible sample Complete data sample 
samplesample  n=1507 n=1248 

0-2% 40.05 40.18 

 37.61, 42.55 37.49, 42.92 

>2-10% 30.04 29.91 

 27.78, 32.40 27.43, 32.51 

>10-20% 19.36 19.81 

 17.45, 21.43 17.69, 22.11 

>20-30% 6.37 6.34 

 5.24, 7.72 5.11, 7.83 

>30% 4.18 3.77 

 3.28, 5.31 2.84, 4.98 

 

 

Table 6.4: Non-employment for eligible sample and complete case sample, women (% and 
95%CI) 

% working life to the SPA non-employed Eligible sample Complete data sample 

 n=2557 n=2032 

0-10% 20.12 19.34 

 18.61, 21.72 17.68, 21.12 

>10-20% 14.62 15.21 

 13.30, 16.04 13.71, 16.84 

>20-30% 17.86 19.09 

 16.42, 19.39 17.44, 20.86 

>30-40% 13.72 13.63 

 12.45, 15.11 12.21, 15.19 

>40-60% 17.04 16.78 

 15.63, 18.54 15.22, 18.84 

>60-80% 10.60 10.43 

 9.47, 11.86 9.18, 11.84 

>80% 6.04 5.51 

  5.18, 7.03 4.60, 6.59 

 

Table 6.5 compares the characteristics of men and women with complete data with men and 

women in the eligible sample for the analyses of the cognitive outcomes at wave 3 (verbal 

recall, search speed, search accuracy and verbal fluency). The differences between men with 

complete data and those in the eligible sample were in the expected direction, although again 

they were not statistically significant (i.e. there was a lower percentage of men with 

disadvantaged characteristics in the complete data sample). Turning to women, there were 

statistically significant differences between those with complete data and the eligible sample, 

and similarly to men, these differences were in the expected direction. Compared to women in 

the eligible sample, those with complete data had better cognitive function at wave 3, when 

measured by verbal recall (complete data sample: 10.20; eligible sample: 9.94) and verbal 
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fluency (complete data sample: 19.38; eligible sample: 18.96). Fewer women with complete 

data were physically inactive, when compared to the eligible sample (complete data sample: 

6.89%; eligible sample: 9.61%), and a lower proportion had no contact with family of friends 

(complete data sample: 8.17%; eligible sample: 10.77%).  
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Table 6.5 Characteristics of men and women in the complete data sample and eligible sample for the wave 3 cognitive outcomes 

Variable Men Women 

 Eligible sample Complete data sample Eligible sample Complete data sample 

 (n=1507) (n=1248) (n=2557) (n=2032) 

Prospective memory (correct response) 54.67 55.34 57.50 58.94 
 52.13, 57.19 52.55, 58.10 55.56, 59.62 56.77, 61.07 
Verbal recall 8.74 8.91 9.94 10.20 

 8.56, 8.91 8.72, 9.11 9.80, 10.08 10.05, 10.36 
Search speed 263.25 263.73 298.44 300.56 

 259.03, 267.46 259.27, 268.19 294.98, 301.91 296.77, 304.36 
Search accuracy 16.32 16.42 18.69 18.94 

 16.05, 16.59 16.14, 16.71 18.48, 18.91 18.70, 19.18 
Fluency 18.88 19.08 18.96 19.38 

 18.57, 19.20 18.74, 19.42 18.73, 19.20 19.12, 19.63 

Age 74.11 73.92 71.57 71.12 

 73.79, 74.45 73.57, 74.28 71.25, 71.89 70.78, 71.47 

Childhood social class     
Manager, professional, own, administrative 27.10 27.34 32.22 33.61 

 24.92, 29.41 24.95, 29.88 30.43, 34.06 31.59, 35.70 
Trade, care, sales 32.91 33.76 31,15 30.95 

 30.58, 35.33 31.19, 36.43 29.37, 32.99 28.97, 33.01 
Plant, casual, other 33.58 32.8 30.13 29.48 

 31.23, 36.01 30.25, 35.45 28.38, 31.94 27.54, 31.50 
Armed forces 3.40 3.21 3.23 3.05 

 2.60, 4.45 2.36, 4.34 2.61, 3.99 2.39, 3.90 
Unemployed/ sick or disabled/ retired 3.00 2.89 3.27 2.90 

 2.25, 4.00 2.09, 3.98 2.64, 4.04 2.26, 3.73 

Self-reported childhood emotional or nervous problems     
Reported 1.07 0.96 2.31 2.12 

 0.65, 1.73 0.55, 1.69 1.79, 2.97 1.57, 2.84 

Educational attainment     
None attempted 37.07 36.00 46.53 44.09 
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Variable Men Women 

 Eligible sample Complete data sample Eligible sample Complete data sample 

 (n=1507) (n=1248) (n=2557) (n=2032) 

 34.67, 39.54 33.39, 38.71 44.60, 48.46 41.95, 46.26 
Sub GCE (including foreign) 15.25 15.08 13.61 14.03 

 13.53, 17.15 13.20, 17.17 12.34, 14.99 12.58, 15.60 
NVQ2/ GCE O' Level 14.32 15.08 17.08 18.31 

 12.64, 16.18 13.20, 17.17 15.68, 18.59 16.69, 20.05 
NVQ3/ GCE A' Level 19.10 19.25 14.63 14.96 

 17.19, 21.16 17.15, 21.53 13.31, 16.05 13.48, 16.58 
NVQ4/NVQ5/Degree or equivalent 14.26 14.60 8.15 8.61 

 12.58, 16.11 12.74, 16.67 7.14, 9.29 7.45, 9.94 

Wealth (quintiles)     
Bottom quintile 17.85 15.96 21.25 19.14 

 15.98, 19.88 14.03, 18.10 19.70, 22.89 17.49, 20.91 
2 18.32 17.72 20.94 20.13 

 16.44, 20.35 15.71, 19.92 19.41, 22.55 18.46, 21.91 
3 20.54 21.41 19.71 20.13 

 18.56, 22.67 19.22, 23.78 18.19, 21.32 18.42, 21.95 
4 21.75 22.45 18.99 20.03 

 19.73, 23.92 20.22, 24.85 17.51, 20.57 18.35, 21.83 
Top quintile 21.55 22.45 19.11 20.57 

 19.54, 23.70 20.23, 24.84 17.63, 20.69 18.98, 22.38 

Occupational complexity     
Managers, directors and senior office workers 16.49 17.24 6.96 7.09 

 14.70, 18.45 15.24, 19.44 6.04, 8.02 6.05, 8.29 
Professional occupations 13.76 13.71 10.02 10.58 

 12.11, 15.60 11.91, 15.74 8.90, 11.25 9.30, 12.01 
Associate and professional and technical occupations 11.17 11.71 8.18 8.12 

 9.67, 12.86 10.04, 13.61 7.17, 9.31 7.00, 9.40 
Administrative and secretarial 6.38 6.34 26.84 28 

 5.25, 7.73 5.11, 7.83 25.16, 28.59 26.09, 29.99 
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Variable Men Women 

 Eligible sample Complete data sample Eligible sample Complete data sample 

 (n=1507) (n=1248) (n=2557) (n=2032) 

Skilled trade occupations 20.15 19.57 4.42 4.28 

 18.20, 22.25 17.46, 21.86 3.69, 5.29 3.48, 5.25 
Caring, leisure and other services 2.86 2.73 9.59 9.20 

 2.13, 3.83 1.95, 3.79 8.50, 10.79 8.02, 10.54 
Sales and customer service occupations 2.53 2.41 10.25 10.38 

 1.84, 3.45 1.69, 3.42 9.13, 11.49 9.13, 11.79 
Process, plant and machine operators 16.42 16.28 5.75 5.46 

 14.64, 18.38 14.33, 18.43 4.91, 6.72 4.56, 6.54 
Elementary occupations 9.91 9.62 15.85 14.96 

 8.50, 11.52 8.11, 11.39 14.48, 17.31 13.48, 16.58 
Never worked and long-term non-employed 0.33 0.40 2.15 1.92 

 0.14, 0.80 0.17, 0.96 1.66, 2.79 1.41, 2.62 

Depressive symptoms 1.18 1.10 1.70 1.60 

 1.10, 1.27 1.01, 1.19 1.62, 1.77 1.52, 1.69 

Self-reported CVD     
Reported 44.96 45.51 33.92 32.48 

 42.46, 47.48 42.62, 48.42 32.11, 35.77 30.48, 34.55 

Self-reported hypertension     
Reported 50.86 50.44 52.83 52.07 

 48.34, 53.38 47.67, 53.21 50.89, 54.76 49.89, 54.24 

SBP 139.99 140.20 138.30 138.08 

 138.94, 141.05 139.10, 141.31 137.41, 139.19 137.16, 139.00 

BMI 25.92 26.27 26.53 26.84 

 25.52, 26.31 25.89, 26.66 26.19, 26.86 26.51, 27.17 

FEV1 2.46 2.47 1.86 1.85 

 2.42, 2.51 2.43, 2.52 1.83, 1.88 1.83, 1.88 

Smoking status     
Never smoked 25.27 25.66 45.34 46.26 

 23.14, 27.52 23.32, 28.16 43.42, 47.27 44.10, 48.43 
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Variable Men Women 

 Eligible sample Complete data sample Eligible sample Complete data sample 

 (n=1507) (n=1248) (n=2557) (n=2032) 

Former smoker 63.79 64.15 43.35 43.5 

 61.34, 66.18 61.45, 66.77 41.45, 45.28 41.26, 45.67 
Current smoker 10.94 10.18 11.31 10.23 

 9.46, 12.62 8.62, 11.99 10.14, 12.59 8.99, 11.63 

Physical activity     
Inactive 8.69 7.46 9.61 6.89 

 7.37, 10.22 6.12, 9.05 8.41, 10.95 5.87, 8.07 
Low 21.75 21.01 32.07 30.12 

 19.74, 23.90 18.84, 23.36 30.20, 33.98 28.16, 32,15 
Moderate 52.19 53.25 46.79 49.56 

 49.66, 54.70 50.47, 56.00 44.80, 48.80 47.38, 51.73 

High 17.37 18.28 11.54 13.44 

 15.54, 19.37 16.23, 20.53 10.38, 12.82 12.02, 14.99 

Social contact (continuous) 3.93 3.99 4.15 4.29 

 3.83, 4.02 3.88, 4.09 4.08, 4.23 4.21, 4.36 
Continuous variables: means and 95%CI; categorical variables: percentages and 95%CI
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6.6 Multiple imputation analysis 

This PhD research accounted for missing data in ELSA by imputing missing information using 

multiple imputation by chained equations (MICE) (Van Buuren, 2007).  

 

6.6.1 Imputation of missing values 

Missing data were only imputed for the eligible sample50, and therefore none of the exposure 

(non-employment) variables were imputed. Missing values were imputed by MICE, which 

enabled missing values in each of the variables to be imputed using the appropriate regression 

model. Missing information in the five outcome variables (prospective memory, verbal recall, 

search speed and accuracy, and verbal fluency) was imputed for all of the eligible sample, 

including those who may have died over the follow-up period (i.e. after wave 3). However in the 

analyses of the imputed datasets, imputed outcome values were deleted (von Hippel, 2007). 

  

The imputation model included the analytic variables and several auxiliary variables. The 

analytic variables included in the imputation model were: 

 Cognitive function (prospective memory, verbal recall, search speed and search 

accuracy, and verbal fluency) at each of the survey waves that were used in the 

analyses. 

 Total non-employment and the eight variables that indicated the percentage of the 

working life to the SPA in each non-employment situation. 

 Childhood social class. 

 Childhood emotional and nervous problems. 

 Educational attainment. 

 Household wealth in quintiles (waves 3-7). 

 Occupational complexity. 

 Self-reported CVD (waves 3-7). 

 Self-reported hypertension (waves 3-7). 

 SBP, FEV1, and BMI (waves 2, 4 and 6). 

 Depressive symptoms (waves 3-7). 

 Smoking status (waves 3-7). 

                                                           
50 C1CM who were at or above the SPA at wave 3, had participated in the life history interview and had observed data 
on at least one cognitive outcome at wave 3. 
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 Physical activity (waves 3-7). 

 Social contact (waves 3-7). 

Table 6.6 provides information on the analytic variables included in the imputation model, 

including the number and percentage of missing values for each variable. 
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Table 6.6: Description of the analytic variables used in the imputation models (includes number and % missing values) 

Variable Type Number missing (%) 

  Wave 3 Wave 4 Wave 5 Wave 6 Wave 7 

Age Continuous 0 494 (12.15) 843 (20.74) 1189 (29.26) 1609 (39.59) 

Age-squared Continuous 0 494 (12.15) 843 (20.74) 1189 (29.26) 1609 (39.59) 

Cognitive function       
Prospective memory Binary 72 (1.77) 642 (15.80) 1052 (25.89) - - 

Verbal recall Continuous 8 (0.20) 553 (13.61) 947 (23.30) 1299 (31.96) 1707 (42.00) 

Search speed Continuous 185 (4.55) 940 (23.13) 1192 (29.33) - - 

Search accuracy Continuous 185 (4.55) 940 (23.13) 1192 (29.33) - - 

Verbal fluency Continuous 5 (0.12) 552 (13.58) 951 (23.40) - 1707 (42.00) 

Childhood social class Categorical 36 (0.89) - - - - 

Childhood emotional or nervous problems Binary 13 (0.32) - - - - 

Educational attainment Ordinal 1 (0.002) - - - - 

(only missing for women)       
Occupational complexity Categorical 13 (0.32) - - - - 

Household wealth (quintiles) Ordinal 67 (1.65) 566 (13.93) 909 (22.37) 1250 (30.76) 1667 (41.02) 

Self-reported CVD Binary 0 497 (12.23) 848 (20.87) 1192 (29.33) 1609 (39.59) 

Self-reported hypertension Binary 0 495 (12.18) 846 (20.82) 1192 (29.33) 1609 (39.59) 

SBP Continuous 821 (20.20)† 1147 (28.22)  1751 (43.09)  
BMI Continuous 570 (14.03)† 1110 (27.31)  1754 (43.16)  
FEV1 Continuous 670 (16.49)† 1287 (31.67)  2016 (49.61)  
Depressive symptoms Continuous 37 (0.91)† 584 (14.37) 982 (24.16) 1328 (32.68) 1740 (42.81) 

Smoking status Ordinal 0 535 (13.16) 871 (21.43) 1189 (29.26) 1609 (39.59) 

Physical activity Ordinal 0 495 (12.18) 843 (20.74) 1190 (29.28) 1622 (39.91) 

Social contact Ordinal 5 (0.12) 500 (12.30) 852 (20.96) 1570 (38.63) 1956 (48.13) 
†Measured in the wave 2 Nurse Visit.
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The auxiliary variables that were included were selected from the variables that were listed in 

ELSA’s wave 3 technical report as predictors of missing the wave 3 main interview or the life 

history interview. Analysis was then undertaken to investigate whether they were: 

 Associated with the analytic variables, and 

 Predictive of missingness in each of the analytic variables. 

 

The following auxiliary variables were associated with the analytic variables and also predictive 

of their missingness, and were therefore included in the imputation model: 

 Government Office Region (wave 3). 

 Ethnicity. 

 Marital status (wave 2). 

 Number of people in the household (wave 2). 

 Household tenure (wave 2). 

 Self-rated health (wave 2). 

 Number of long-term limiting illnesses (wave 2). 

 Frequency of going out (waves 3-7). 

 

The imputation model also included depressive symptoms, social contact, and frequency of 

going out measured at waves 1 and 2. Table B-4, Annex B.2 presents the auxiliary variables 

that were used in the imputation model, including the number and percentage of missing values 

for each variable. 

 

Initially an “all-in-one” imputation model was trialled. The model imputed the missing values in 

each of the imputation variables for each of the relevant waves. However, this all-in-one 

imputation model would not converge and therefore it was split into stages. The wave 3 

variables and the auxiliary variables were imputed in stage 1. The wave 4 variables were 

imputed in stage 2, and the model included the variables that had been imputed in stage 1. The 

wave 5 variables were imputed in stage 3, and the variables that were imputed in stages 1 and 

2 were included in the model, and so on to wave 7. 
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Missing values in the normally distributed variables were imputed using linear regression or 

truncated linear regression. Truncated linear regression was used when linear regression 

imputation resulted in the imputation of values outside the possible range of values (e.g. 

negative values). Continuous variables which were not normally distributed were imputed using 

predictive mean matching (PMM), which has been found to impute missing values of skewed 

variables appropriately (White et al., 2011).  Binary variables were imputed using logistic 

regression. The multinomial and ordinal variables were imputed using multinomial or ordered 

logistic regression respectively, unless they comprised five or more categories, in which case 

they were imputed using PMM. Table 6.7 outlines the methods that were used to impute 

missing values in each of the variables. 

 

Table 6.7: Method used to impute missing values in the variables 

Imputation method Variable 

Linear regression  BMI  
SBP 

Truncated regression Verbal recall  
Search speed (letters searched)  
Search accuracy (target letters identified)  
Verbal fluency  
FEV1 

Predictive mean matching Number of misses (target letters missed)  
Childhood social class  
Educational attainment  
Household wealth  
Occupational complexity (SOC)  
Occupational complexity (NSSEC)  
Psychological morbidity  
Social contact  
Frequency of going out  
Government Office Region 

Logistic regression  Prospective memory  
Childhood emotional and nervous problems  
Ethnicity  
Number of people in the household  
Self-reported CVD  
Self-reported hypertension 

Ordered logistic regression  Smoking status  
Physical activity  
Household tenure  
Marital status  
Self-rated health 

Multinomial logistic regression  Number of long-term limiting illnesses 
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Following the suggestion of White et al. (2011), 40 imputed datasets were created and because 

the analyses were stratified by gender, missing data was imputed separately for men and 

women. The imputation was carried out using Stata v.14 (StataCorp, 2015). 

 

Table 6.8 presents the observed and imputed values of the variables that were imputed in stage 

1 of the imputation. The observed values are for the study members who were eligible to be 

included in the analytic sample. The imputed values and 95%CI were substantively similar to 

the observed values. 
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Table 6.8: Observed and imputed values of the stage 1 imputed variables 

Variable Men Women  
Observed* Imputed Observed* Imputed  
Mean/ % Mean/ % Mean/ % Mean/ % 

Prospective memory (correct response) 54.74 54.33 57.39 57.00  
52.19, 57.27 51.78, 56.87 55.45, 59.31 55.06, 58.93 

Verbal recall 8.73 8.73 9.94 9.93  
8.55, 8.91 8.55, 8.90 9.80, 10.08 9.79, 10.07 

Search speed 262.05 260.50 296.85 298.26  
257.97, 266.12 256.45, 264.55 293.54, 300.17 294.61, 301.90 

Search accuracy 16.25 16.13 18.59 18.50  
15.99, 16.50 15.87, 16.39 18.39, 18.80 18.29, 18.71 

Verbal fluency 18.88 18.87 18.95 18.95  
18.56, 19.19 18.56, 19.19 18.71, 19.19 18.71, 19.18 

Childhood social class     
Manager, Prof., Own or Admin. 26.99 26.94 32.28 32.19  

24.80, 29.30 24.69, 29.19 30.48, 34.13 30.37, 34.01 
Trade/ Care/ Sales 33.00 33.01 31.06 31.07  

30.66, 35.43 30.62, 35.40 29.28, 32.89 29.27, 32.88 
Plant/ Casual/ Other 33.67 33.69 30.19 30.25  

31.31, 36.10 31.29, 36.09 28.43, 32.00 28.45, 32.04 
Armed forces 3.41 3.40 3.20 3.20  

2.60, 4.46 2.48, 4.32 2.58, 3.96 2.51, 3.89 
Unemployed/ Sick or disabled/ Retired 2.94 2.95 3.28 3.29  

2,19, 3.93 2.09, 3.81 2.65, 4.05 2.60, 3.99 
Childhood emotional or nervous problems     
Yes 1.07 1.08 2.28 2.27  

0.65, 1.73 0.55, 1.61 1.76, 2.91 1.69, 2.85 
Educational attainment 

    
None attempted 37.16 37.16 46.56 46.54  

34.75, 39.63 34.72, 39.60 44.63, 48.50 44.61, 48.47 
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Variable Men Women  
Observed* Imputed Observed* Imputed  
Mean/ % Mean/ % Mean/ % Mean/ % 

Sub GCE (includes foreign) 15.26 15.26 13.62 13.61  
13,53, 17.17 13.44, 17.08 12.34, 15.00 12.28, 14.94 

NVQ2/ GCE O' Level 14.27 14.27 17.06 17.06  
12.59, 16.13 12.50, 16.03 15.65, 18.57 15.60, 18.52 

NVQ3/ GCE A 'Level 19.04 19.04 14.63 14.63  
17.14, 21.11 17.06, 21.03 13.31, 16.06 13.26, 16.01 

NVQ4/ NVQ5/ Degree or equivalent 14.27 14.27 8.14 8.15  
12.59, 16.13 12.50, 16.03 7.14, 9.26 7.09, 9.21 

Occupational complexity 
    

Managers, Directors and Senior officers 16.50 16.49 6.95 6.94  
14.71, 18.47 14.61, 18.36 6.02, 8.00 5.96, 7.93 

Professional occupations 13.64 13.64 10.01 9.98  
11.99, 15.47 11.90, 15.38 8.90, 11.24 8.81, 11.14 

Associate and professional occupations 11.18 11.19 8.20 8.19  
9.68, 12.87 9.59, 12.78 7.20, 9.33 7.12, 9.25 

Administrative and secretarial occupations 6.39 6.39 26.85 26.85  
5.26, 7.74 5.15, 7.73 25.16, 28.60 25.13, 28.57 

Skilled trade occupations 20.16 20.13 4.44 4.44  
18.21, 22.27 18.10, 22.15 3.70, 5.31 3.64, 5.24 

Caring, leisure and other service occupations 2.86 2.86 9.58 9.58  
2.13, 3.84 2.01, 3.70 8.49, 10.78 8.44, 10.73 

Sales and customer service occupations 2.53 2.53 10.24 10.25  
1.84, 3.46 1.73, 3.32 9.12, 11.48 9.07, 11.43 

Process, plant and machine operatives 16.50 16.52 5.77 5.77  
14.71, 18.47 14.64, 18.40 4.93, 6.74 4.86, 6.68 

Elementary occupations 9.91 9.93 15.92 15.84  
8.50, 11.53 8.41, 11.44 14.45, 17.29 14.42, 17.25 

Never worked and long-term non-employed 0.33 0.33 2.16 2.16  
0.13, 0.80 0.04, 0.63 1.66, 2.80 1.59, 2.72 
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Variable Men Women  
Observed* Imputed Observed* Imputed  
Mean/ % Mean/ % Mean/ % Mean/ % 

Household wealth (quintiles) 
    

Bottom 17.80 17.70 21.24 21.23  
15.94, 19.84 15.77, 19.64 19.69, 22.88 19.64, 22.82 

2 18.34 18.36 20.88 20.82  
16.45, 20.40 16.39, 20.33 19.34, 22.52 19.23, 22.40 

3 20.57 20.61 19.73 19.71  
18.58, 22.70 18.55, 22.67 18.22, 21.33 18.15, 21.27 

4 21.78 21.80 19.05 19.06  
19.75, 23.96 19.69, 23.90 17.56, 20.64 17.52, 20.59 

Top 21.51 21.53 19.09 19.19  
19.49, 23.68 19.43, 23.62 17.60, 20.68 17.75, 20.73 

Self-reported CVD     
Yes 44.99 44.99 33.87 33.87  

42.49, 47.52 42.48, 47.50 32.06, 35.73 32.03, 35.70 
Self-reported hypertension     
Yes 50.83 50.83 52.84 52.84  

48.30, 53.35 48.30, 53.36 50.90, 54.77 50.90, 54.77 
SBP 139.99 140.04 138.29 138.55  

138.93, 141.04 138.98, 141.10 137.41, 139.18 137.65, 139.45 
BMI 27.52 27.56 28.01 28.05  

27.31, 27.72 27.35, 27.76 27.79, 28.22 27.84, 28.26 
FEV1 2.46 2.44 1.86 1.83  

2.42, 2.51 2.40, 2.49 1.83, 1.88 1.80, 1.85 
Depressive symptoms 1.18 1.20 1.69 1.70  

1.09, 1.27 1.11, 1.28 1.62, 1.77 1.62, 1.78 
Smoking status 

    
Never smoked 25.28 25.28 45.48 45.48  

23.15, 27.54 23.09, 27.48 43.56, 47.42 43.55, 47.41 
Former smoker 63.77 63.77 43.22 43.22  

61.31, 66.16 61.34, 66.20 41.30, 45.15 41.29, 45.14 
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Variable Men Women  
Observed* Imputed Observed* Imputed  
Mean/ % Mean/ % Mean/ % Mean/ % 

Current smoker 10.95 10.95 11.30 11.30  
9.47, 12.63 9.37, 12.53 10.13, 12.59 10.07, 12.53 

Physical activity     
Inactive 8.63 8.63 8.60 8.60  

7.31, 10.16 7.21, 10.05 7.58, 9.76 7.52, 9.69 
Low 21.70 21.70 30.62 30.62  

19.69, 23.85 19.62, 23.78 28.86, 32.44 28.84, 32.41 
Moderate 52.22 52.22 48.22 48.22  

49.69, 54.74 49.70, 54.75 46.29, 50.16 46.28, 50.16 
High 17.45 17.45 12.55 12.55  

15.62, 19.45 15.53, 19.37 11.32, 13.90 11.27, 13.84 
Social contact (continuous) 3.93 3.92 4.15 4.15  

3.83, 4.02 3.83, 4.02 4.08, 4.22 4.08, 4.22 
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Tables B.5-B.8 in Annex B.2 present the observed and imputed values of the variables that 

were imputed in stages 2-5 of the imputation model. 

 

6.6.2 Analysis of the imputed datasets 

The analyses in the following chapters were undertaken using the 40 imputed datasets. Each of 

the 40 imputed datasets was analysed separately and the results were combined using Rubin’s 

Rules (Rubin, 1987). This was done automatically in Stata using the -mi estimate- suite of 

commands. Although missing values in the cognitive outcome variables (prospective memory, 

verbal recall, search speed and accuracy, and verbal fluency) were imputed, the analyses were 

restricted to those study members with observed cognitive scores (von Hippel, 2007). 

 

6.7 Stratification by gender 

The analyses presented in the following chapters were stratified by gender. There were two 

reasons for this. First, the analyses presented in Chapter 5 demonstrated some gender 

differences in the association between non-employment and cognitive function and decline. 

Second, owing to the different non-employment experiences of men and women in the sample, 

the exposure variables that are used in the following chapters were categorised differently for 

men and women. 

 

6.8 Summary 

This chapter has provided an overview of ELSA, the dataset that was used to investigate 

objectives 1, 2, 3 and 4. It has outlined the outcome and exposure variables, and the covariates 

that were considered in this research. Finally, it has detailed the method that was used to 

impute missing data in the analytic variables. The following chapters present the analyses that 

were undertaken to examine the non-employment experiences of ELSA study members 

(Chapter 7), the association between non-employment and cognitive function (Chapter 8) and 

between non-employment and cognitive decline (Chapter 9). 
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Chapter 7 : The non-employment experiences of older 
individuals in England 

The aim of this chapter is to describe the non-employment experiences of the ELSA study 

members, their early life circumstances and educational attainment, their socio-economic 

characteristics, and their physical health, mental health and lifestyles. 

 

7.1 Analytic sample and method 

7.1.1 Analytic sample 

The analyses that are reported in this chapter were based on the pooled analyses of the 40 

datasets that were imputed as described in section 6.6. The sample therefore comprised C1CM 

who had reached the SPA by wave 3 of ELSA, completed the main interview and life history 

interview at wave 3, and been employed for at least six months. They also had valid wave 3 

data on at least one of the cognitive measures that was used in this research. 6174 C1CM had 

completed the main interview and the life history interview at wave 3, and 4106 had reached the 

SPA. 24 individuals were dropped because they had not been employed for at least six months 

(never employed), leaving a possible sample of 4082 individuals. Of these 4082 individuals, 18 

were missing data on all of the cognitive measures at wave 3, which left a sample of 4,064 

individuals (1507 men; 2557 women). Figure 7.1 illustrates the formation of the imputed data 

sample. 
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Figure 7.1: Selection of the analytic sample 

 

 

7.1.2 Variables 

The non-employment variables that were outlined in section 6.3.2 were used in the analyses 

presented in this chapter: 

 Number of employment gaps. 

 Non-employment to the SPA in years and as a percentage of the working life 

(continuous variable). 

 Percentage of the working life non-employed to the SPA (categorical variable), 

hereafter total non-employment. 

 Total non-employment to age 40, between age 40 and 50, and between age 50 and the 

SPA (continuous variables). 

 Eight variables indicating the percentage of the working life in each non-employment 

situation (eight categorical variables: Unemployed and looking for a job, Short-term job, 

Sick/disabled, Home/family care, Retired, Education/training, Voluntary work, Other 

non-employed). 

 Number of spells in each non-employment situation. 
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 Number of different non-employment situations reported over the working life. 

 

The covariates that were used in these analyses were derived as described in section 6.3.3: 

 Childhood social class. 

 Childhood emotional or nervous problems. 

 Educational attainment. 

 Household wealth. 

 Occupational complexity. 

 Self-reported CVD. 

 Self-reported hypertension. 

 SBP. 

 BMI. 

 FEV1. 

 Depressive symptoms. 

 Smoking status. 

 Physical activity. 

 Social contact. 

 

7.1.3 Statistical analysis 

The analyses for this chapter were descriptive and were stratified by gender. The p-values that 

are shown (tables 7.6 – 7.13) are for trend across the groups.  

 

7.2 Non-employment 

7.2.1 Non-employment as a percentage of the working life to the SPA 

Women were more likely than men to have had at least one employment gap over their working 

life (92.30% women (2360), 67.55% men (1018)). Furthermore, women’s total non-employment 

comprised a significantly higher percentage of their working life compared to men’s; while the 

mean total non-employment of women comprised 33.32% of their working life (95%CI 32.35, 

34.29), men’s comprised only 8.02% of their working life (95%CI: 7.46, 8.58). 

 



 

227 
 

Table 7.1 and figure 7.2 show the distribution of total non-employment among men and women.  

A higher percentage of men than women were in non-employment for up to 10% of their 

working life (men: 70.20%; women: 20.10%), whereas a higher percentage of women than men 

were in non-employment for >30% of their working life (men: 4.11%; women: 47.48%). 

 

Table 7.1: Distribution of total non-employment among men and women 

Men Women 

% working life non-
employed 

Number (%) 
% working life non-
employed 

Number (%) 

0-2% 606 (40.21) 0-10% 514 (20.10) 

>2-10% 452 (29.99) >10-20% 374 (14.63) 

>10-20% 291 (19.31) >20-30% 455 (17.79) 

>20-30% 96 (6.37) >30-40% 353 (13.81) 

>30% 62 (4.11) >40-60% 435 (17.01) 
  >60-80% 271 (10.60) 
  >80% 155 (6.06) 

Total 1507  2557 

Figure 7.2: Distribution of total non-employment among men and women 

  
  

 

 

7.2.2 Number of employment gaps 

Women were more likely than men to have experienced multiple employment gaps 

(approximately 75% of women, compared to 31% of men). Table 7.2 shows the distribution of 

the number of employment gaps among men and women in the analytic sample.  
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Table 7.2: Number of employment gaps  

Men Women 

Number of 
employment gaps 

Number (%) 
Number of employment 
gaps 

Number (%) 

0 489 (32.45) 0 197 (7.70) 

1 548 (36.36) 1 436 (17.05) 

2 353 (23.42) 2 986 (38.56) 

3+ 117 (7.76) 3 584 (22.84) 
  4 228 (8.92) 
  5+ 126 (4.93) 

Total 1507 Total 2557 

 

7.2.3 Occurrence of non-employment over the working life 

To examine when men and women in the sample were non-employed, the working life was 

divided into three stages, “early” (up to age 40), “middle” (age 40 to 50), and “late” (between 

age 50 and the SPA). Table 7.3 shows when men and women were non-employed. It presents 

the duration of non-employment at each working life stage (in years and as a percentage of 

the working life stage), and the number of employment gaps across the entire working life that 

were experienced. 

 

The majority of the 1028 men who were non-employed during their working life were non-

employed between age 50 and the SPA (825 men), whereas only 122 men were non-

employed between age 40 and 50, and only 385 men were non-employed prior to age 40. In 

contrast, of the 2360 women who were non-employed during their working life, the majority 

(2223) had an employment gap prior to age 40, with 1184 women being non-employed 

between age 40 and 50, and 1320 women being non-employed between age 50 and the SPA. 

 

Examination of the timing and number of employment gaps indicated that men who had 

employment gaps in the early and middle stages of their working lives were more likely than 

other men to have multiple employment gaps. Of the 385 men in the sample who were non-

employed in the “early” stage, 92.72% had at least two employment gaps, and 77.86% of the 

122 men who had an employment gap between age 40 and 50 had at least two employment 

gaps. Conversely, the majority of the 828 men who were non-employed after age 50 had only 

one employment gap (63.52%).  
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Among women a different pattern of employment gaps was seen. At each stage of the working 

life, the majority of women who experienced non-employment in that period had at least two 

employment gaps over their entire working life. 

 

Table 7.3: Distribution of non-employment across the working life (mean duration at each 
stage and the number of employment gaps reported across the working life 

Men Women 

"Early" (up to age 40):   "Early" (up to age 40):  
Number  385 Number  2223 
Duration (% working life to 
age 40) 

2.50 years 
(10.49%) 

Duration (% working life to 
age 40) 

9.95 years 
(41.14%) 

Number of spells:  Number of spells:  
1 28 (7.27) 1 325 (14.67) 

2 255 (66.23) 2 957 (43.21) 

3+ 102 (26.49) 3 580 (26.19) 

  4 227 (10.25) 

  5+ 126 (5.69) 

"Middle" (age 40-50):  "Middle" (age 40-50):  
Number 122 Number 1184 

Duration (% time age 40-50) 
3.62 years 
(36.19%) Duration (% time age 40-50) 

6.02 years 
(60.23%) 

Number spells:  Number spells:  
1 27 (22.13) 1 249 (21.20) 

2 49 (40.16) 2 381 (32.32) 

3+ 46 (37.70) 3 304 (25.78) 

  4 145 (12.30) 

  5+ 100 (8.48) 

"Late" (age 50-SPA):  "Late" (age 50-SPA):  
Number 825 Number 1320 
Duration (% time age 50-
SPA) 

5.33 years 
(38.10%) 

Duration (% time age 50-
SPA) 

5.84 years 
(64.84%) 

Number spells:  Number spells:  
1 524 (63.52) 1 319 (24.24) 

2 206 (24.97) 2 468 (36.56) 

3+ 95 (11.52) 3 306 (23.25) 

  4 135 (10.26) 

   5+ 88 (6.69) 

 

Analyses were also undertaken to examine the distribution of total non-employment and the 

number of employment gaps across the categories of the exposure variable that was used in 

the analyses presented in Chapters 8 and 9, percentage of the working life non-employed. To 

show when the individuals in each non-employment category experienced their non-

employment, each non-employment category was split into the three working life stages. 

 

7.2.3.1 Men 

Table 7.4 below presents the distribution of total non-employment and the duration and 

number of employment gaps for men, according to the categories of total non-employment (0-

2%, >2-10%, >10-20% and >30% of the working life). For men who were in non-employment 
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for 0-2% of their working life, the mean duration is calculated only for those men who 

experienced non-employment (117 men). 

 

606 men in the sample were in non-employment for 0-2% of their working life, but only 117 of 

these reported an employment gap, indicating that among men, non-employment was 

positively skewed. The median non-employment duration of men in this non-employment 

category was 0% of the working life, but among  the 117 men in this non-employment category 

who experienced non-employment, the median non-employment duration was 1.04% of the 

working life (mean: 1.41%). The majority of the 117 men in this category who were non-

employed, experienced their non-employment in two spells across their working life (78 men), 

and the majority were non-employed in the early working life stage (72 men). 

 

Of the 839 men who were in non-employment for >2-30% of their working life, the majority 

were non-employed in one spell across the working life (491 men), and the majority 

experienced their non-employment in the late working life stage (726 men), compared to 284 

who were non-employed in the early stage and 65 who were non-employed in the middle 

stage of their working life.  

 

Sixty-two men were in non-employment for >30% of their working life. The mean non-

employment duration of the men in this non-employment category was 46.09% of the working 

life (22.10 years). They were more likely than the men in the other non-employment categories 

to experience their non-employment in more than one spell, and in contrast to men in the other 

non-employment categories, the analyses indicated that the majority experienced their non-

employment across the working life, with most of it (12.49 years) occurring in the late stage of 

the working life.  
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Table 7.4: Non-employment duration, spells and timing by category of the exposure variable, percentage of the working life non-employed, men 

 % working life to the SPA non-employed 

 0-2%* >2-10% >10-20% >20-30% >30% 

Number 606 SM 452 SM 291 SM 96 SM 62 SM 
Number of spells: 0 489 0 0 0 0 

1 35 266 170 55 22 

2 78 139 89 25 22 

3+ 4 47 32 16 18 

Mean duration (% working life) 0.69 yrs. (1.41%) 2.79 yrs. (5.77%) 6.84 yrs. (14.32%) 11.43 yrs. (23.85%) 22.10 yrs. (46.09%) 

Up to age 40:      
Number 72 SM 142 SM 98 SM 29 SM 44 SM 

Mean duration (% time to age 40) 0.57 yrs. (2.31%) 1.84 yrs. (7.62%) 2.95 yrs. (12.76%) 3.07 yrs. (13.03%) 6.40 yrs. (26.41%) 

Age 40-50:      
Number 9 SM 33 SM 20 SM 12 SM 48 SM 

Mean duration (% time age 40-50) 0.72 yrs. (7.22%) 1.18 yrs. (11.82%) 1.83 yrs. (18.25%) 2.71 yrs. (27.08%) 6.81 yrs. (68.13%) 

Age 50-SPA:      
Number 39 SM 361 SM 269 SM 95 SM 61 SM 

Mean duration (% time age 50-SPA) 0.86 yrs. (6.14%) 2.66 yrs. (18.97%) 6.19 yrs. (44.21%) 10.27 yrs. (73.38%) 12.49 yrs. (89.1%) 
*Mean non-employment duration only calculated for men who experienced non-employment (117).
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7.2.3.2 Women 

Table 7.5 below presents the distribution of total non-employment and the number of 

employment gaps that women in the sample experienced, according to the categories of total 

non-employment (0-10%, >10-20%, >20-30%, >30-40%, >40-60%, >60-80% and >80% of the 

working life). The table shows when women in each category experienced their non-

employment, the mean non-employment duration at each stage, and total number of 

employment gaps that they experienced across the working life. For women who were in non-

employment for 0-10% of their working life, the mean duration is calculated only for those 

women who experienced non-employment (317 women). 

 

Of the 514 women in the sample who were in non-employment for up to 10% of their working 

life, 197 of these had no employment gaps. The median non-employment duration of women in 

this non-employment category was 2.27% of the working life (mean: 3.11% of the working life), 

but among the 317 women in this non-employment category who experienced non-employment, 

the median non-employment duration was 4.65% of the working life (mean: 5.05%). The 

majority of the women in this non-employment category experienced their non-employment in 

two or more spells (225 women). Most women in this non-employment category were non-

employed in the early stage of their working life (241 women), and around one-third (102 

women) were non-employed in the late stage of their working life.  

 

Over 90% of the women in all of the other non-employment categories (non-employed for >10% 

of the working life) experienced some of their non-employment in the early stage of their 

working life, while the analyses suggested that there were four patterns of non-employment 

thereafter: 

 Non-employment for >10-30% (829 women): over one-third (316) were non-employed 

in the late-stage of their working life, with the middle stage of the working life being the 

period when these women were least likely to be non-employed.  

 Non-employment for >30-40% (353 women): in contrast to women who were in non-

employment for >10-30% of their working life, equal numbers of women in this category 

(approximately 50%) were non-employed in the middle or late stage of their working life. 

 Non-employment for >40-60% (435 women): in contrast to women who were in non-

employment for >10-40% of their working life, women in this non-employment category 
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were more likely to be non-employed in the middle stage of their working life than in the 

late stage. 

 Non-employment for >60% (426 women): in contrast to the women in all of the other 

non-employment categories, nearly all of these long-term non-employed women 

experienced their non-employment during all three stages of their working life. While the 

majority of the 271 women who were in non-employment for >60-80% of the working life 

had 1-2 employment gaps (193 women), the majority of the 155 women who were in 

non-employment for >80% of the working life only had one employment gap (93 

women) which began in the early stage of their working life and lasted across the 

middle and late stages.  
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Table 7.5: Non-employment duration, spells and timing by category of the exposure variable, percentage of the working life non-employed, women 

 % working life to the SPA non-employed 

 0-10%* >10-20% >20-30% >30-40% >40-60% >60-80% >80% 

Number 514 SM 374 SM 455 SM 353 SM 435 SM 271 SM 155 SM 
Number of spells: 0 197 0 0 0 0 0 0 

1 92 50 46 23 41 91 93 

2 145 179 196 148 168 102 48 

3 59 107 122 111 125 49 11 

4 16 27 64 44 60 14 3 

5+ 5 11 27 27 41 15 0 
Duration (% working life) 2.16 yrs. 

(5.06%) 
6.67 yrs. 
(15.50%) 

10.76 yrs. 
(24.91%) 

15.03 yrs. 
(34.83%) 

21.42 yrs. 
(49.60%) 

30.82 yrs. 
(70.90%) 

37.29 yrs. 
(86.32%) 

Up to age 40:        
Number 241 SM 341 SM 426 SM 348 SM 433 SM 271 SM 155 SM 
Duration (% time to age 40) 1.85 yrs. 

(7.82%) 
5.45 yrs. 
(22.57%) 

8.85 yrs. 
(36.49%) 

11.22 yrs. 
(46.54%) 

12.49 yrs. 
(51.79%) 

14.00 yrs. 
(57.31%) 

18.47 yrs. 
(76.41%) 

Age 40-50:        
Number 43 SM 55 SM 123 SM 174 SM 359 SM 270 SM 155 SM 
Duration (% time age 40-50) 1.22 yrs. 

(12.32%) 
2.16 yrs. 
(21.64%) 

2.51 yrs. 
(25.08%) 

3.62 yrs. 
(36.18%) 

5.69 yrs. 
(56.89%) 

8.94 yrs. 
(89.37%) 

9.91 yrs. 
(99.10%) 

Age 50-SPA:        
Number 102 SM 136 SM 180 SM 176 SM 302 SM 265 SM 155 SM 
Duration (% time age 50-SPA) 1.80 yrs. 

(19.99%) 
3.81 yrs. 
(42.05%) 

4.54 yrs. 
(50.40%) 

4.39 yrs. 
(48.74%) 

6.18 yrs. 
(68.69%) 

8.10 yrs. 
(89.98%) 

8.90 yrs. 
(98.92%) 

*Mean non-employment duration only calculated for women who experienced non-employment (317). 
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7.2.4 Key findings 

There were stark gender differences in the non-employment patterns of men and women in the 

sample. Men were in non-employment for a low percentage of their working life, and the 

majority had only one employment gap, which tended to be in the late stage of their working life. 

In contrast, women were in non-employment for a higher percentage of their working life, and 

the majority had two or more employment gaps. They also experienced their non-employment 

earlier in their working life. These findings are consistent with the NSHD analyses which 

similarly showed that there were gender differences in the experience of non-employment, with 

women being non-employed for longer, and experiencing their non-employment earlier in their 

working life compared to men. 

 

7.3 Non-employment and childhood circumstances, educational 
attainment, and socio-economic, health and lifestyle characteristics 

This section describes the childhood circumstances and educational attainment of the sample. It 

also describes their work complexity and wealth, and their health and lifestyle characteristics. 

These descriptive analyses examined whether these characteristics varied between the non-

employment categories. The reference category for the analyses reported below was 0-2% of 

the working life non-employed for men and 0-10% of the working life non-employed for women. 

 

7.3.1 Childhood circumstances and educational attainment 

Differences in the childhood circumstances and educational qualifications across the total non-

employment categories can provide evidence of whether individuals with less advantaged 

childhoods and with lower educational qualifications were more likely to be non-employed than 

their more advantaged counterparts.  Tables 7.6 and 7.7 present the childhood circumstances 

and educational qualifications of men and women, respectively. 

 

Childhood social class did not vary significantly between the non-employment categories among 

men or women in the sample, but there were differences in childhood emotional and nervous 

problems. Childhood emotional or nervous problems were highest for men who were in non-

employment for >30%, with 6.45% of men in this category reporting that they had emotional or 

nervous problems as a child, compared to 0.86% of men who were in non-employment for 0-
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2%.  Among women however, childhood emotional or nervous problems were similar across the 

non-employment categories.  

 

Turning to educational qualifications, there were some differences between the total non-

employment categories for men. Educational attainment was highest for men who were in non-

employment for >10-20%. Compared to the reference category, a significantly lower percentage 

of men who were in non-employment for >10-20% had no qualifications, and a significantly 

higher percentage had a degree or equivalent qualification. A significantly lower percentage of 

men in non-employment for >20-30% had a sub-GCE qualification. Among women, those in the 

0-10% non-employment category were the most likely to have a degree level qualification and 

those in the >80% non-employment category were the least likely to have this level of 

qualification. Conversely, compared to the 0-10% category, a significantly higher percentage of 

those who were in non-employment for >80% had no educational qualifications. Among women 

in non-employment for >60-80%, significantly lower percentages had an A’ Level qualification or 

a degree qualification, and a degree level qualification was also significantly lower among 

women who were in non-employment for >20-30% and >40-60%. 
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Table 7.6: Childhood circumstances and educational attainment by % of the working life non-employed, men (% and 95%CI) 

Variable Total Non-employment p-value 

 (n=1507) 0-2% >2-10% >10-20% >20-30% >30% 
  (n=606) (n=452) (n=291) (n=96) (n=62) 

Childhood social class       0.9247 
Manager, professional, own, administrative 26.94 26.87 26.01 28.75 25.00 29.03  

 24.69, 29.19 23.32, 30.41 21.95, 30.08 23.51, 33.98 16.29, 33.71 17.63, 40.43  
Trade, care, sales 33.01 33.34 34.33 31.57 32.29 29.03  

 30.62, 35.40 29.48, 37.01 29.93, 38.72 26.18, 36.96 22.88, 41.70 17.63, 40.43  
Plant, casual, other 33.69 34.07 32.55 34.06 33.33 37.10  

 31.29, 36.09 30.28, 37.86 28.20, 36.89 28.57, 39.56 23.85, 42.82 24.96, 49.23  
Armed forces 3.40 3.65 3.56 2.45 4.17 3.34  

 2.48, 4.32 2.15, 5.15 1.84, 5.27 0.65, 4.24 0.15, 8.19 -1.21, 7.66  
Unemployed/ sick or disabled/ retired 2.95 2.17 3.56 3.17 5.21 1.61  

 2.09, 3.81 1.00, 3.34 1.84, 5.27 1.13, 5.21 0.74, 9.68 -1.55, 4.78  
Childhood emotional or nervous problems       0.0075 
No 98.92 99.14 99.78 98.63 97.86 93.55  

 98.39, 99.45 98.39, 99.90 99.34, 100.22 97.28, 99.97 94.92, 100.81 87.38, 99.71  
Yes 1.08 0.86 0.22 1.37 2.14 6.45  

 0.55, 1.61 0.10, 1.61 -0.21, 0.66 0.03, 2.72 -0.81, 5.08 0.28, 12.62  
Educational attainment       0.0110 
None attempted 37.16 40.26 35.84 30.24 43.75 38.71  

 34.72, 39.60 36.35, 44.18 31.41, 40.27 24.95, 35.53 33.77, 53.73 26.48, 50.94  
Sub GCE (including foreign) 15.26 16.01 16.15 14.43 7.29 17.74  

 13.44, 17.08 13.08, 18.93 12.75, 19.55 10.39, 18.49 2.06, 12.52 8.15, 27.34  
NVQ2/ GCE O' Level 14.27 14.52 14.38 14.09 13.54 12.90  

 12.50, 16.03 11.71, 17.33 11.14, 17.62 10.08, 18.10 6.66, 20.43 4.48, 21.32  
NVQ3/ GCE A' Level 19.04 18.65 19.47 18.90 20.83 17.74  

 17.06, 21.03 15.54, 21.75 15.81, 23.13 14.39, 23.41 12.66, 29.01 8.15, 27.34  
NVQ4/NVQ5/Degree or equivalent 14.27 10.56 14.16 22.34 14.58 12.90  

 12.50, 16.03 8.11, 13.01 10.94, 17.38 17.54, 27.13 7.48, 21.69 4.48, 21.32  
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 Table 7.7: Childhood circumstances and educational attainment by % of the working life non-employed, women (% and 95%CI) 

Variable Total Non-employment p-value 

 (n=2557) 0-10% >10-20% >20-30% >30-40% >40-60% >60-80% >80%  

 (n=514) (n=374) (n=455) (n=353) (n=435) (n=271) (n=155)  
Childhood social class         0.6172 
Manager, professional, own, 
administrative 

32.18 34.95 29.64 29.25 32.67 30.18 35.91 35.81  

 30.37, 34.01 30.80, 39.10 24.98, 34.30 25.06, 33.44 27.76, 37.58 25.82, 
34.54 

30.18, 41.65 28.19, 43.43  
Trade, care, sales 31.07 28.42 30.93 33.93 29.55 33.91 30.00 29.18  

 29.27, 32.88 24.87, 32.35 26.19, 35.67 29.57, 38.29 24.77, 34.32 29.42, 
38.41 

25.52, 35.48 21.92, 36.44  
Plant, casual, other 30.25 29.52 33.68 31.10 30.11 28.86 28.89 28.45  

 28.45, 32.04 25.52, 33.52 28.84, 38.51 26.83, 35.36 25.31, 34.91 24.56, 
33.16 

23.47, 34.31 21.26, 35.64  
Armed forces 3.21 3.75 2.73 2.86 3.68 3.53 2.96 1.97  

 2.51, 3.89 2.09, 5.40 1.06, 4.39 1.32, 4.39 1.71, 5.65 1.78, 5.29 0.94, 4.99 -0.24, 4.18  
Unemployed/ sick or disabled/ retired 3.29 3.37 3.03 2.86 3.99 3.51 2.23 4.60  

 2.60, 3.99 1.79, 4.94 1.27, 4.79 1.33, 4.40 1.94, 6.05 1.76, 5.26 0.46, 4.00 1.26, 7.93  
Childhood emotional or nervous 
problems 

        0.7954 

No 97.73 98.04 97.33 98.24 97.72 97.47 96.68 98.71  

 97.15, 98.31 96.84, 99.25 95.69, 98.96 97.03, 99.45 96.15, 99.28 95.99, 
98.95 

94.54, 98.82 96.93, 100.49  
Yes 2.27 1.96 2.67 1.76 2.28 2.53 3.32 1.29  

 1.69, 2.85 0.75, 3.16 1.04, 4.31 0.55, 2.97 0.72, 3.85 1.05, 4.01 1.18, 5.46 -0.49, 3.07  
Educational attainment         <0.0001 

None attempted 46.54 44.75 43.85 45.71 37 68 51.96 51.29 58.06  

 44.61, 48.49 40.44, 49.05 38.81, 48.89 41.13, 50.30 32.61, 42.74 47.26, 
56.66 

45.33, 57.26 50.27, 65.86  
Sub GCE (including foreign) 13.61 11.28 13.64 13.85 19.26 10.37 17.34 10.32  

 12.28, 14.94 8.54, 14.02 10.15, 17.12 10.67, 17.02 15.14, 23.39 7.50, 13.24 12.82, 21.86 5.51, 15.13  
NVQ2/ GCE O' Level 17.06 15.76 16.04 18.02 17.28 17.30 18.45 17.42  

 15.60, 18.52 12.60, 18.91 12.32, 19.77 14.48, 21.56 13.33, 21.23 13.74, 
20.87 

13.82, 23.08 11.43, 23.41  
NVQ3/ GCE A' Level 14.63 15.37 17.11 16.24 17.00 14.07 7.38 10.32  

 13.26, 16.01 12.25, 18.49 13.29, 20.94 12.87, 19.66 13.07, 20.92 10.79, 
17.35 

4.26, 10.50 5.51, 15.13  
NVQ4/NVQ5/Degree or equivalent 8.15 12.84 9.36 6.15 8.78 6.30 5.54 3.87  

 7.09, 9.21 9.94, 15.74 6.40, 12.32 3.94, 8.37 5.82, 11.74 4.01, 8.60 2.81, 8.27 0.82, 6.92  
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7.3.2 Age, occupational complexity and wealth 

Tables 7.8 and 7.9 present the age, occupational complexity and wealth of men and women in 

the sample. There were age differences across the non-employment categories for men and 

women, suggesting a cohort effect. For men, compared to the reference category, those in the 

other non-employment categories were significantly younger at baseline (wave 3), with mean 

age decreasing across the non-employment categories. The mean age was lowest for men in 

the >20-30% of the working life non-employment category (71.06 years). For women a different 

pattern emerged. Compared to the reference category, women who were in non-employment 

for 10-20%, >20-30% or >30-40% were significantly younger (0-10%: 71.27 years; 10-20%: 

70.27 years; >20-30%: 70.20 years; >30-40%: 70.45 years), whereas those who were in non-

employment for >60-80% or >80% were significantly older (>60-80%: 75.10 years; >80%: 73.75 

years). 

 

Turning to household wealth, significantly higher percentages of men who were in non-

employment for >20-30% and >30% were in the bottom wealth quintile (reference category: 

17.44%; non-employment for >20-30%: 31.25%; non-employment for >30%: 37.18%), and a 

significantly lower percentage of men in non-employment for >30% was in the fourth wealth 

quintile. Among women, wealth did not vary across the non-employment categories (p=0.4065).  

 

There were significant differences in occupational complexity across the non-employment 

categories for both men and women. Among men, significantly lower percentages of those who 

were in non-employment for >30% had held a managerial, director or senior office worker 

occupation (6.45%) compared to men in the reference category (16.01%). A higher percentage 

of men who were in non-employment for >20-30% was in the process, plant and machine 

operators occupational class (25.55%) compared to the reference category (15.75%). The 

highest percentage of men in the Professional occupations class was seen among men who 

were in non-employment for >10-20%. Among women similar differences were seen. Compared 

to the reference category, a significantly lower percentage of women who were in non-

employment for >60-80% and >80% had held a Manager, director and senior office worker or 

Professional occupation, and a significantly higher percentage of women who were in non-

employment for >40-60% were employed in an Elementary occupation (20.23%).
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Table 7.8: Demographic and socio-economic characteristics by % of the working life non-employed, men (continuous: mean, 95%CI, categorical: %, 95%CI) 

Variable Total 
(n=1507) 

Non-employment p-value 

 0-2% >2-10% >10-20% >20-30% >30%  

 (n=606) (n=452) (n=291) (n=96) (n=62)  
Age 74.14 75.32 74.22 73.02 71.06 72.02 <0.0001 

 73.81, 74.46 74.78, 75.86 73.63, 74.81 72.35, 73.69 70.05, 72.07 70.61, 73.42  
Wealth (quintiles)       0.0001 

Bottom quintile 17.70 17.44 14.38 14.80 31.25 37.18  

 15.77, 19.64 14.39, 20.49 11.14, 17.62 10.70, 18.89 21.92, 40.58 25.02, 49.34  
2 18.36 18.87 19.96 16.23 11.46 22.50  

 16.39, 20.33 15.72, 22.02 16.26, 23.65 11.97, 20.49 5.05, 17.87 11.82, 33.18  
3 20.61 21.06 21.84 19.84 16.67 16.98  

 18.55, 22.67 17.75, 24.36 18.01, 25.67 15.21, 24.46 9.17, 24.17 7.36, 26.60  
4 21.80 21.34 22.90 24.50 19.79 8.59  

 19.69, 23.90 18.03, 24.66 19.01, 26.79 19.50, 29.50 11.77, 27.81 1.39, 15.79  
Top quintile 21.53 21.29 20.92 24.64 20.83 14.76  

 19.43, 23.62 17.98, 24.59 17.15, 24.68 19.64, 29.64 12.66, 29.01 5.78, 23.74  
Occupational complexity       0.0003 

Managers, directors and senior office workers 16.48 16.01 18.36 18.70 10.42 6.45  

 14.61, 18.36 13.08, 18.93 14.79, 21.94 14.20, 23.21 4.27, 16.56 0.28, 12.62  
Professional occupations 13.64 10.40 12.61 21.84 12.50 16.13  

 11.90, 15.38 7.96, 12.83 9.54, 15.68 17.06, 26.61 5.84, 19.16 6.89, 25.37  
Associate prof. and tech. occupations 11.19 9.57 13.72 12.23 8.36 8.06  

 9.59, 12.78 7.22, 11.92 10.54, 16.89 8.43, 16.02 2.78, 13.94 1.23, 14.90  
Administrative and secretarial 6.39 5.28 7.52 6.64 8.36 4.84  

 5.15, 7.63 3.50, 7.06 5.09, 9.96 3.75, 9.53 2.78, 13.94 -0.55, 10.23  
Skilled trade occupations 20.13 25.61 17.70 12.74 16.72 24.19  

 18.10, 22.15 22.12, 29.09 14.17, 21,22 8.89, 16.59 9.20, 24.24 13.44, 34.95  
Caring, leisure and other services 2.86 3.63 1.99 3.10 1.07 3.23  

 2.01, 3.70 2.14, 5.12 0.70, 3.28 1.10, 5.10 -1.03, 3.16 -1.21, 7.66  
Sales and customer service occupations 2.53 3.30 1.77 1.72 3.20 3.23  
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Variable Total 
(n=1507) 

Non-employment p-value 

 0-2% >2-10% >10-20% >20-30% >30%  

 (n=606) (n=452) (n=291) (n=96) (n=62)  

 1.73, 3.32 1.88, 4.72 0.55, 2.99 0.22, 3.22 -0.38, 6.79 -1.21, 7.66  
Process, plant and machine operators 16.52 15.75 16.59 14.43 25.55 19.35  

 14.64, 18.40 12.84, 18.67 13.16, 20.03 10.39, 18.48 16.71, 34.39 9.43, 29.28  
Elementary occupations 9.93 10.28 9.73 7.91 11.74 14.52  

 8.41, 11.44 7.86, 12.71 7.00, 12.47 4.80, 11.02 5.20, 18.29 5.67, 23.36  
Never worked and long-term non-employed 0.33 0.17 0.00 0.69 2.08 0.00  

 0.04, 0.63 -0.16, 0.50 - -0.26, 1.64 -0.79, 4.66 -  
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Table 7.9: Demographic and socio-economic characteristics by % of the working life non-employed, women (continuous: mean, 95%CI; categorical: %, 95%CI) 

Variable Total 
(n=2557) 

Non-employment p-value 

 0-10% >10-20% >20-30% >30-40% >40-60% >60-80% >80%  

 (n=514) (n=374) (n=455) (n=353) (n=435) (n=271) (n=155)  
Age 71.58 72.00 70.27 70.20 70.65 71.45 75.10 73.75 <0.0001 

 71.27, 71.90 71.27, 72.72 69.49, 71.06 69.52, 70.89 69.85, 71.45 70.70, 72.20 74.04, 76.17 72.44, 75.06  

Wealth (quintiles)         0.4065 

Bottom quintile 21.23 20.66 20.05 21.29 16.59 22.99 25.18 23.56  

 19.64, 22.82 17.14, 24.18 15.97, 24.13 17.51, 25.07 12.68, 20.49 19.02, 26.95 19.98, 30.37 17.75, 31.38  
2 20.82 23.44 24.16 18.66 20.28 20.32 18.07 17.82  

 19.23, 22.40 19.73, 23.16 19.80, 28.53 15.06, 22.26 16.07, 24.50 16.52, 23.11 13.45, 22.69 11.72, 23.93  
3 19.71 19.00 20.00 19.73 21.35 20.71 17.52 18.63  

 18.15, 21.27 15.52, 22.48 15.88, 24.11 16.05, 23.40 17.05, 23.40 16.87, 24.55 12.96, 22.08 12.39, 24.87  
4 19.05 17.77 18.97 21.62 21.30 15.86 23.36 12.31  

 17.52, 20.59 14.38, 21.16 14.95, 22.99 17.82, 25.41 17.02, 25.59 12.41, 19.32 18.29, 28.42 7.00, 17.61  
Top quintile 19.19 19.12 16.82 18.71 20.48 20.13 15.88 26.68  

 17.65, 20.73 15.65, 22.60 12.98, 20.66 15.12, 22.31 16.26, 24.71 16.33, 23.92 11.51, 20.24 19.65, 33.71  

Occupational complexity         <0.0001 
Managers, directors and senior office 
workers 

6.94 8.81 8.56 6.59 5.67 8.75 3.02 2.58  

 5.96, 7.93 6.35, 11.27 5.72, 11.40 4.31, 8.88 3.25, 8.08 6.09, 11.42 0.96, 5.08 0.08, 5.09  
Professional occupations 9.98 12.65 12.57 9.46 11.05 8.97 6.28 3.23  

 8.81, 11.14 9.77, 15.53 9.20, 15.93 6.76, 12.15 7.77, 14.32 6.28, 11.65 3.38, 9.18 0.43, 6.02  
Associate prof. and tech. occupations 8.19 9.96 10.97 9.67 10.20 4.62 2.60 6.45  

 7.12, 9.25 7.36, 12.56 7.80, 14.14 6.95, 12.39 7.04, 13.36 2.64, 6.60 0.70, 4.51 2.57, 10.33  
Administrative and secretarial 26.85 26.25 24.65 29.04 27.20 24.27 32.35 24.60  

 25.13, 28.57 22.43, 30.07 20.27, 29.03 24.86, 33.22 22.54, 31.85 20.23, 28.31 26.76, 37.95 17.78, 31.42  
Skilled trade occupations 4.44 4.91 3.50 4.41 2.27 4.84 4.81 8.44  

 3.64, 5.24 3.03, 6.79 1.63, 5.37 2.52, 6.31 0.71, 3.83 2.82, 6.87 2.25, 7.36 4.03, 12.84  
Caring, leisure and other services 9.58 9.41 8.61 8.85 12.18 9.45 11.09 6.50  

 8.44, 10.73 6.87, 11.94 5.75, 11.47 6.23, 11.48 8.76, 15.60 6.69, 12.20 7.34, 14.84 2.59, 10.41  
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Variable Total 
(n=2557) 

Non-employment p-value 

 0-10% >10-20% >20-30% >30-40% >40-60% >60-80% >80%  

 (n=514) (n=374) (n=455) (n=353) (n=435) (n=271) (n=155)  
Sales and customer service occupations 10.25 7.83 8.35 10.82 10.76 13.35 9.99 11.84  

 9.07, 11.43 5.49, 10.16 5.53, 11 17 7.95, 13.68 7.52, 14.00 10.15, 16.55 6.41, 13.57 6.70, 16.98  
Process, plant and machine operators 5.77 7.62 5.90 5.52 5.38 3.22 5.92 7.81  

 4.86, 6.68 5.32, 9.92 3.51, 8.30 3.41, 7.63 3.02, 7.74 1.56, 4.88 3.10, 8.74 3.55, 12.06  
Elementary occupations 15.84 11.98 16.73 15.40 14.45 20.23 17.25 16.95  

 14.42, 17.25 9.16, 14.80 12.61, 20.13 12.08, 18.73 10.77, 18.12 16.45, 24.01 12.73, 21.77 10.99, 22.91  
Never worked and long-term non-employed 2.16 0.58 0.53 0.22 0.85 2.30 6.69 11.61  

 1.59, 2.72 -0.08, 1.24 -0.21, 1.28 -0.21, 0.65 -0.11, 1.81 0.88, 3.71 3.70, 9.68 6.55, 16.68  
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7.3.3 Physical and mental health characteristics 

Differences in the physical and mental health of the sample were also analysed across 

categories of total non-employment, the results of which are shown in tables 7.10 and 7.11. 

 

There were no significant differences in physical health between the non-employment 

categories among men. Among women there were significant differences in lung function 

between the non-employment categories (p<0.0001). Lung function, measured by FEV1, was 

significantly higher for women who were in non-employment for >30-40%, when compared to 

the 0-10% category, and it was significantly lower amongst women who were in non-

employment for >60-80%. 

 

Among men and women there were significant differences in mental health between the non-

employment categories (p<0.0001). Among men, the mean depressive symptoms score was 

significantly higher for men who were long-term non-employed (>30% of the working life) 

compared to the reference category. The mean depressive symptoms score was also higher for 

men who were in non-employment for >20-30%, but not significantly higher when compared to 

the 0-2% category. Among women, the differences in mental health between the non-

employment categories were similar to those that were seen in men. Mean depressive symptom 

scores were highest for women who were in non-employment for >40% of their working life. 
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Table 7.10: Physical and psychological health by % of the working life non-employed, men (continuous: mean, 95%CI; categorical: %, 95%CI) 

Variable Total 
(n=1507) 

Non-employment p-value 

 0-2% >2-10% >10-20% >20-30% >30%  

 (n=606) (n=452) (n=291) (n=96) (n=62)  
CVD       0.2555 

Not reported 55.01 57.92 54.42 53.26 46.88 51.61  

 52.50, 57.52 53.98, 61.86 49.82, 59.02 47.52, 59.01 36.83, 56.92 39.06, 64.16  
Reported 44.99 42.08 45.58 46.74 53.13 48.39  

 42.48, 47.50 38.14, 46.02 40.98, 50.17 40.99, 52.48 43.08, 63.17 35.84, 60.94  
Hypertension       0.8138 

Not reported 49.17 50.17 49.12 48.45 43.75 51.61  

 44.64, 51.70 46.18, 54.15 44.50, 53.73 42.70, 54.21 33.77, 53.73 39.06, 64.16  
Reported 50.83 49.83 50.88 51.55 56.25 48.39  

 48.30, 53.36 45.85, 53.82 46.27, 55.50 45.79, 57.30 46.27, 66.23 35.84, 60.94  
SBP 140.04 139.73 140.07 141.43 138.70 138.49 0.7073 

 138.98, 141.10 138.11,141.34 138.00, 142.14 139.08, 143.77 134.65, 142.75 133.70, 143.27  
BMI 27.56 27.76 27.37 27.56 27.63 26.74 0.2836 

 27.35, 27.76 27.44, 28.09 27.02, 27.73 27.09, 28.03 26.64, 28.62 25.77, 27.70  
FEV1 2.44 2.43 2.40 2.49 2.54 2.44 0.4804 

 2.40, 2.49 2.36, 2.50 2.32, 2.48 2.40, 2.58 2.35, 2.73 2.24, 2.65  
Depressive symptoms 1.19 1.09 1.15 1.26 1.51 1.73 0.0155 

 1.11, 1.28 0.96, 1.22 0.99, 1.31 1.06, 1.47 1.14, 1.88 1.23, 2.23  
 

 

  



 

246 
 

Table 7.11: Physical and psychological health by % of the working life non-employed, women (continuous: mean, 95%CI; categorical: %, 95%CI) 

Variable Total 
(n=2557) 

Non-employment p-value 

 0-10% >10-20% >20-30% >30-40% >40-60% >60-80% >80%  

 (n=514) (n=374) (n=455) (n=353) (n=435) (n=271) (n=155)  
CVD         0.1344 

Not reported 66.13 65.76 69.79 66.59 69.41 65.06 63.10 58.06  

 64.30, 67.97 61.65, 69.87 65.12, 74.44 62.25, 70.93 64.59, 74.22 60.57, 69.55 57.34, 68.86 50.27, 65.86  
Reported 33.87 34.24 30.21 33.41 30.60 34.94 36.90 41.94  

 32.03, 35.70 30.13, 38.35 25.56, 34.88 29.07, 37.74 25.78, 35.41 30.45, 39.43 31.14, 42.66 34.14, 49.73  
Hypertension         0.2309 

Not reported 47.16 50.78 46.52 46.81 50.71 45.60 43.17 43.87  

 45.23, 49.10 46.45, 55.11 41.46, 51.59 42.22, 51.41 45.48, 55.93 39.92, 49.28 37.27, 49.08 36.03, 51.71  
Reported 52.84 49.22 53.48 53.19 49.29 55.40 56.83 56.13  

 50.90, 54.77 44.89, 53.55 48.41, 58.54 48.59, 57.78 44.07, 54.52 50.72, 60.08 50.92, 62.74 48.29, 63.97  
SBP 138.55 138.17 138.43 137.93 138.23 139.25 141.01 136.33 0.4484 

 137.65, 139.45 136.08, 140.27 136.28, 140.58 136.00, 139.86 135.80, 140.65 137.23, 141.27 138.19, 143.83 132.76, 139.90  
BMI 28.05 27.97 28.02 28.29 27.88 28.43 27.50 28.02 0.4196 

 27.84, 28.26 27.49, 28.45 27.48, 28.57 27.78, 28.80 27.35, 28.40 27.87, 28.98 26.86, 28.14 27.10, 28.93  
FEV1 1.83 1.78 1.89 1.86 1.93 1.85 1.65 1.77 <0.0001 

 1.80, 1.85 1.72, 1.84 1.82, 1.95 1.80, 1.91 1.87, 1.99 1.79, 1.91 1.57, 1.72 1.67, 1.87  
Depressive 
symptoms 

1.70 1.50 1.55 1.49 1.59 1.93 2.13 2.18 <0.0001 

1.62, 1.78 1.34, 1.66 1.35, 1.75 1.31, 1.66 1.39, 1.79 1.73, 2.13 1.85, 2.41 1.88, 2.48  
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7.3.4 Lifestyle 

Finally, descriptive analysis of non-employment and the lifestyle characteristics of men and 

women was undertaken, the results of which are shown in tables 7.12 and 7.13. 

 

Smoking status differed between the non-employment categories among men (p=0.0057), but 

not women (p=0.3085). The highest percentages of current smoking were seen for men who 

were in non-employment for >20-30% (22.92%) and >30% (24.19%), compared to 9.24% for 

men in the 0-2% category.  

 

Physical activity was similar across the non-employment categories for men (p=0.4230) but 

differed for women (p<0.0001). The highest levels of physical inactivity were seen for women 

who were in non-employment for >60-80% (14.39%) and >80% (12.90%) and were lowest for 

women who were in non-employment for an intermediate proportion of their working life (>10-

40% of the working life). A significantly lower percentage of women who were long-term non-

employed (>80% of the working life) had a high level of physical activity (5.16%) compared to 

the 0-10% category (12.84%). 

 

Turning to social contact, among men social contact was significantly higher for those who were 

long-term non-employed when compared to the reference category, with 43.55% of long-term 

non-employed men having a social contact score of six (face-to-face contact with children, 

family and friends at least three times per week), compared to 26.31% of men who were non-

employed for 0-2%. Social contact was similar across the other non-employment categories. In 

contrast, among women the highest levels of social contact were seen among women who were 

in non-employment for an intermediate proportion of their working life (>10-40% of the working 

life). No social contact was highest for women who were long-term non-employed (>80% of the 

working life), although this difference, compared to the 0-10% category was not statistically 

significant.
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Table 7.12: Lifestyle characteristics by % of the working life non-employed, men (continuous: mean, 95%CI; categorical: %, 95%CI) 

Variable Total 
(n=1507) 

Non-employment p-value 

 0-2% >2-10% >10-20% >20-30% >30%  

 (n=606) (n=452) (n=291) (n=96) (n=62)  
Smoking status       0.0057 
Never smoked 25.28 25.08 24.78 28.87 19.79 22.58  
 23.09, 27.48 21.63, 28.54 20.79, 28.77 23.65, 34.09 11.77, 27.81 12.08, 33.08  
Former smoker 63.77 65.68 65.93 60.82 57.29 53.23  
 61.34, 66.20 61.89, 69.46 61.55, 70.31 55.20, 66.45 47.34, 67.25 40.69, 65.76  
Current smoker 10.95 9.24 9.29 10.31 22.92 24.19  
 9.37, 12.53 6.93, 11.55 6.61, 11.97 6.81, 13.81 14.46, 31.38 13.44, 34.95  
Physical activity       0.4230 
Inactive 8.63 8.42 8.85 8.25 7.29 12.90  
 7.21, 10.05 6.20, 10.63 6.23, 11.47 5.08, 11.42 2.06, 12.52 4.48, 21.32  
Low 21.70 21.12 19.47 22.34 31.25 25.81  
 19.62, 23.78 17.87, 24.37 15.81, 23.13 17.54, 27.13 21.92, 40.58 14.82, 36.80  
Moderate 52.22 52.31 54.65 51.89 44.79 46.77  
 49.70, 54.75 48.33, 56.29 50.05, 59.24 46.13, 57.65 34.78, 54.80 34.24, 59.31  
High 17.45 18.15 17.03 17.53 16.67 14.52  
 15.53, 19.37 15.08, 21.23 13.56, 20.51 13.15, 21.90 9.17, 24.17 5.67, 23.36  
Contact with family and friends       0.0506 
0 10.24 11.94 7.52 11.00 11.46 8.06  
 8.71, 11.78 9.35, 14.53 5.09, 9.96 7.39, 14.60 5.05, 17.87 1.23, 14.90  
1 2.59 2.00 3.32 3.44 1.04 1.61  
 1.79, 3.40 0.88, 3.12 1.66, 4.97 1.34, 5.53 -1.00, 3.08 -1.55, 4.78  
2 6.98 6.64 7.74 7.90 3.13 6.45  
 5.69, 8.27 4.65, 8.63 5.27, 10.21 4.80, 11.01 -0.38, 6.63 0.28, 12.62  
3 16.01 16.89 13.72 16.84 17.71 17.74  
 14.15, 17.87 13.89, 19.88 10.54, 16.89 12.53, 21.15 10.03, 25.39 8.15, 27.34  
4 19.46 19.36 19.69 19.93 22.92 11.29  
 17.46, 21.47 16.21, 22,52 16.02, 23.36 15.33, 24.53 14.46, 31.38 3.34, 19.24  
5 18.39 18.18 20.13 17.87 17.71 11.29  
 16.44, 20.35 15.11, 21.26 16.43, 23.84 13.46, 22.28 10.03, 25.39 3.34, 19.24  
6 26.31 25.00 27.88 23.02 26.04 43.55  
 24.08, 28.54 21.54, 28.45 23.73, 32.02 18.17, 27.87 17.21, 34.87 31.10, 56.00  
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Variable Total 
(n=1507) 

Non-employment p-value 

 0-2% >2-10% >10-20% >20-30% >30%  

 (n=606) (n=452) (n=291) (n=96) (n=62)  
Contact with family and friends 3.92 3.84 4.07 3.77 3.97 4.31 0.0818 

(continuous) 3.83, 4.02 3.69, 4.00 3.90, 4.23 3.55, 3.99 3.60, 4.34 3.83, 4.79  
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Table 7.13: Lifestyle characteristics by % of the working life non-employed, women (continuous: mean, 95%CI; categorical: %, 95%CI) 

Variable Total 
(n=2557) 

Non-employment p-value 

 0-10% >10-20% >20-30% >30-40% >40-60% >60-80% >80%  

 (n=514) (n=374) (n=455) (n=353) (n=435) (n=271) (n=155)  
Smoking status         0.3085 
Never smoked 45.48 42.80 45.19 49.67 46.18 45.75 42.80 45.16  
 43.55, 47.41 38.52, 47.09 40.13, 50.24 45.07, 54.27 40.97, 51.39 41.06, 50.44 36.90, 48.71 37.30, 53.02  
Former smoker 43.21 43.97 44.12 40.00 44.19 44.14 43.17 43.23  
 41.29, 45.13 39.67, 48.27 39.08, 49.16 35.49, 44.51 30.00, 40.38 39.46, 48.81 37.26, 49.08 35.40, 51.05  
Current smoker 11.3 13.34 10.70 10.33 9.63 10.11 14.02 11.61  
 10.07, 12.53 10.30, 16.16 7.56, 13.83 7.53, 13.13 6.55, 12,72 7.28, 12.96 9.88, 18.17 6.55, 16.68  
Physical activity         <0.0001 
Inactive 8.60 9.53 5.61 5.93 5.95 9.89 14.39 12.90  
 7.52, 9.69 6.99, 12.08 3.28, 7.95 3.76, 8.11 3.48, 8.42 7.08, 12.69 10.20, 18.58 7.61, 18.20  
Low 30.62 31.71 29.95 26.81 28.33 28.74 35.42 41.94  
 28.83, 32.41 27.68, 35.74 25.30, 34.60 22.74, 30.89 23.62, 33.04 24.48, 33.00 29.72, 41.13 34.14, 49.73  
Moderate 48.22 45.91 51.07 53.41 51.27 47.59 41.70 40.00  
 46.28, 50.16 41.60, 50.23 45.99, 56.14 48.82, 58.00 46.05, 56.50 42.89, 52.29 35.81, 47.58 32.26, 47.74  
High 12.55 12.84 13.37 13.85 14.45 13.79 8.49 5.16  
 11.27, 13.84 9.94, 15.74 9.91, 16.82 10.67, 17.02 10.77, 18.12 10.55, 17.04 5.16, 11.82 1.67, 8.66  
Contact with family and friends         0.0004 
0 10.85 13.04 9.89 9.46 8.22 10.11 12.92 14.35  
 9.64, 12.05 10.12, 15.95 6.86, 12.92 6.77, 12.16 5.35, 11.09 7.28, 12.95 8.91, 16.92 8.79, 19.92  
1 1.53 2.33 1.33 0.66 1.14 1.84 1.48 1.95  
 1.05, 2.00 1.03, 3.64 0.17, 2.50 -0.09, 1.42 0.03, 2.25 0.57, 3.10 0.04, 2.92 -0.24, 4.15  
2 4.39 5.06 4.28 3.30 3.41 5.29 4.80 4.55  
 3.59, 5.18 3.16, 6.96 2.22, 6.33 1.66, 4.95 1.51, 5.32 3.18, 7.39 2.25, 7.35 1.24, 7.85  
3 12.64 15.37 8.82 12.99 11.64 12.18 14.39 12.34  
 11.36, 13.93 12.25, 18.49 5.94, 11.70 9.90, 16.09 8.28, 14.99 9.11, 15.26 10.20, 18.58 7.12, 17.55  
4 18.45 19.65 19.79 15.88 18.19 18.62 19.93 16.31  
 16.94, 19.96 16.21, 23.09 15.74, 23.83 12.51, 19.25 14.15, 22.23 14.96, 22.28 15.16, 24.69 10.44, 22.17  
5 19.93 15.76 19.79 22.90 23.89 20.00 18.45 18.79  
 18.38, 21.48 12.60, 18.91 15.74, 23.83 19.03, 26.77 18.42, 28.35 16.23, 23.77 13.82, 23.08 12.60, 24.98  
6 32.22 28.79 36.10 34.80 33.51 31.95 28.04 31.71  
 30.40, 34.03 24.87, 32.71 31.22, 40.98 30.41, 39.19 28.57, 38.45 27.57, 38.45 22.69, 33.41 24.34, 39.08  
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Variable Total 
(n=2557) 

Non-employment p-value 

 0-10% >10-20% >20-30% >30-40% >40-60% >60-80% >80%  

 (n=514) (n=374) (n=455) (n=353) (n=435) (n=271) (n=155)  
Contact with family and friends 4.15 3.89 4.31 4.33 4.36 4.15 3.94 3.98 0.0003 

(continuous) 4.08, 4.22 3.72, 4.06 4.12, 4.50 4.16, 4.50 4.18, 4.55 3.97, 4.33 3.71, 4.18 3.65, 4.30  
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7.3.5 Key findings 

There were clear differences in the characteristics of the sample across the non-employment 

categories. Differences in educational attainment suggested that for men and women lower 

educational attainment set individuals on a pathway towards non-employment. The findings for 

men were consistent with the NSHD analyses which indicated that men who were long-term 

non-employed had significantly lower educational attainment when compared to men who were 

non-employed for less than one year. 

 

Differences in household wealth and occupational complexity between the non-employment 

categories indicated that long-term non-employment (>20% of the working life) among men was 

associated with lower wealth and occupational complexity, whereas intermediate non-

employment durations (>10-20% of the working life) were associated with more advantaged 

wealth and occupational profiles. This finding, along with the finding that men who experienced 

intermediate non-employment levels were more likely to be non-employed after age 50, 

suggested that intermediate non-employment durations among men were associated with early 

retirement, enabled by their advantaged socio-economic profiles. Furthermore, this finding was 

consistent with the NSHD analyses. Among women, shorter non-employment durations were 

also associated with more complex occupations, but household wealth did not differ across the 

non-employment categories. 

 

Although there were few differences in physical health across the non-employment categories, 

mental health varied across the non-employment categories in both men and women. Long-

term non-employed men and women had the poorest mental health, which tallies with the 

findings of studies of unemployment and mental health (McKee-Ryan et al., 2005, Paul and 

Moser, 2009), and with the NSHD analyses. There were also differences in lifestyle across the 

non-employment categories. Long-term non-employment among men and women was 

associated with poorer lifestyles when measured by smoking and physical activity. For women, 

social contact was highest among those who were non-employed for intermediate durations 

(>10-40% working life). This was similar to the NSHD analyses, which indicated that the lowest 

levels of social activity were seen among women who were non-employed for <1 year. 

Conversely, for men, the highest levels of social contact were seen among those who were in 
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long-term non-employment, which may indicate that weaker employment ties enabled men to 

develop and maintain more social contacts than their employed counterparts. 

 

7.4 Non-employment situations 

The analyses now turns to examine the different non-employment situations that were reported 

by men and women in the sample. Eight non-employment situations were examined in this 

research: Unemployed and looking for a job, Short-term job, Sick/ disabled, Home/ family care, 

Retired, Education/ training, Voluntary work, and Other non-employed. 

 

7.4.1 Duration of non-employment situations as a percentage of the working life  

This section examines the non-employment situations that individuals reported for each of their 

employment gaps. It examines the percentage of men and women that reported each non-

employment situation, and also details the percentage of the working life that individuals spent 

in each non-employment situation.  

 

Table 7.14 presents the percentage of men and women in the sample who reported each non-

employment situation. It shows that there were gender differences in the percentage of study 

members who reported the non-employment situations. While similar percentages of men and 

women reported the non-employment situations Short-term job and Education/ training, the 

percentage reporting the situations Unemployed and looking for a job, Sick/ disabled, Home/ 

family care, Retired, Voluntary work and Other non-employed differed. A higher percentage of 

men reported the non-employment situations Unemployed and looking for a job (men: 11.75%; 

women: 6.96%), Sick/ disabled (men: 10.68%; women: 8.68%), Retired (men: 34.77%; women: 

13.41%) and Other non-employed (men: 10.95%; women: 7.04%), whereas a higher proportion 

of women reported the non-employment situations Home/ family care (men: 3.05%; women: 

80.80%) and Voluntary work. (men: 1.26%; women: 4.03%).  

 

  



 

254 
 

Table 7.14: Numbers of sample members reporting each of the non-employment situations 

Non-employment situation Men Women 

 Number % Number % 

  95%CI  95%CI 

Unemployed and looking for a job 177 11.75 178 6.96 

  10.12, 13.37  5.97, 7.95 
Short-term job 81 5.37 140 5.48 

  4.24, 6.51  4.59, 6.36 

Sick/ disabled 161 10.68 222 8.68 

  9.13, 12.24  7.59, 9.77 
Home/ family care 46 3.05 2066 80.80 

  2.18, 3.92  79.27, 82.33 

Retired 524 34.77 343 13.41 

  32.36, 37.18  12.09, 14.74 
Education/ training 126 8.36 196 7.67 

  6.96, 9.76  6.63, 8.70 

Voluntary work 19 1.26 103 4.03 

  0.70, 1.82  3.27, 4.79 
Other 165 10.95 180 7.04 

  9.37, 12.53  6.05, 8.03 

 

 

Table 7.15 shows the distribution of the percentage of the working life that men and women 

spent in each non-employment situation. There were clear gender differences in the percentage 

of the working life that men and women spent in the non-employment situations. Higher 

percentages of men were in the non-employment situations Unemployed and looking for a job 

and Education/ training for ≥2%, and men also spent a higher proportion of their working life in 

the situations Sick/ disabled, Retired and Other non-employed. Conversely, a higher percentage 

of women spent ≥2% of their working life in the non-employment situation Voluntary work, and 

women also had higher percentages of their working life in the situation Home/ family care. 
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Table 7.15: Distribution of percentage of the working life in each non-employment situation 

Men Women 

% working life to the SPA N % % working life to the SPA N % 

  95%CI   95%CI 

Unemployed and looking    Unemployed and looking    
<2% 1377 91.37 <2% 2434 95.19 

  89.96, 92.79   94.36, 96.02 

≥2% 130 8.63 ≥2% 123 4.81 

  7.21, 10.04   3.98, 5.64 

Short-term job   Short-term job   
<2% 1469 97.48 <2% 2473 96.71 

  96.69, 98.27   96.03, 97.40 

≥2% 38 2.52 ≥2% 84 3.29 

  1.73, 3.31   2.60, 3.97 

Sick/ disabled   Sick/ disabled   
<2% 1367 89.98 <2% 2361 92.33 

  88.47, 91.49   91.31, 93.36 

2-10% 59 3.92 ≥2% 196 7.67 

  2.93, 4.89   6.64, 8.69 

>10% 92 6.10    

  4.90, 7.31    
Home/ family care   Home/ family care   
<2% 1462 97.01 <10% 786 30.74 

  96.16, 97.87   28.94, 32.53 

≥2% 45 2.99 10-20% 404 15.80 

  2.13, 3.84   14.39, 17.21 

   >20-30% 423 16.54 

     15.10, 17.98 

   >30-40% 295 11.54 

     10.30, 12.78 

   >40-60% 306 11.97 

     10.71, 13.23 

   >60-80% 220 8.60 

     7.52, 9.69 

   >80% 123 4.81 

     3.98, 5.64 

Retired   Retired   
<2% 985 65.36 <2% 2220 86.82 

  62.96, 67.77   85.50, 88.14 

2-10% 319 21.17 2-10% 213 8.33 

  19.10, 23.23   7.26, 9.40 

>10% 203 13.47 >10% 124 4.85 

  11.74, 15.20   4.02, 5.68 

Education/ training   Education/ training   
<2% 1395 92.57 <2% 2424 94.80 

  91.24, 93.89   93.93, 95.67 

≥2% 112 7.43 ≥2% 133 5.20 

  6.11, 8.76   4.33, 6.07 

Voluntary work   Voluntary work   
<2% 1493 99.07 <2% 2463 96.32 

  98.59, 99.56   95.60, 97.05 

≥2% 14 0.93 ≥2% 94 3.68 

  0.44, 1.41   2.95, 4.40 

Other non-employed   Other non-employed   
<2% 1380 91.58 <2% 2427 94.92 

  90.16, 92.99   94.06, 95.77 

2-5% 63 4.18 ≥2% 130 5.08 

  3.17, 5.19   4.23, 5.94 

>5% 64 4.25    

  3.23, 5.26    
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Simple cross-tabulations between the non-employment situations and total non-employment 

were also undertaken to examine which non-employment situations contributed to the 

categories of the total non-employment variable. Tables 7.16 (men) and 7.17 (women) present 

the results of this analysis. 

 

For men, the main non-employment situation that contributed to the middle three non-

employment categories (2-10%, >10-20% and >20-30% of the working life) was Retired. 

58.41% men in the 2-10% of the working life non-employed category, 63.23% of the men in 

the >10-20% of the working life non-employed category, and 41.67% men in the >20-30% of 

the working life non-employed category were Retired for at least 2% of the working life. There 

was more diversity in the non-employment situations that contributed to the long-term non-

employed category (>30% of the working life). 29.03% of men in this category were 

Unemployed and looking for a job; 38.71% were Sick/ disabled; and 30.64% were Retired for 

≥2%. 

 

Among women, the main contributor to all of the non-employment categories was one of the 

Home/ family care categories. 
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Table 7.16: Non-employment situations contributing to the non-employment categories, men 

 % working life to the SPA non-employed  Total 

Non-employment situation 
0-2% >2-10% >10-20% >20-30% >30%  

n=606 % n=452 % n=291 % n=96 % n=62 % n=1507 

Unemployed and looking for a job            
≥2% working life 10 1.65 54 11.95 32 11.00 16 16.67 18 29.03 130 

Short-term job            
≥2% working life 4 0.66 22 4.97 7 2.41 3 3.13 2 3.23 38 

Sick/ disabled            
2-10% working life sick/ disabled 3 0.50 42 9.29 11 3.78 2 2.08 1 1.61 59 

>10% working life sick/ disabled 0 0 0 0 34 11.68 35 36.46 23 37.10 92 

Home/ family care            
≥2% working life 2 0.33 13 2.88 13 4.47 8 8.33 9 14.52 45 

Retired            
2-10% working life 15 2.46 264 58.41 39 13.40 0 0 1 1.61 319 

>10% working life 0 0 0 0 145 49.83 40 41.67 18 29.03 203 

Education/ training            
≥2% working life 3 0.50 38 8.41 44 15.12 13 13.54 14 22.58 112 

Voluntary work            
≥2% working life 1 0.17 7 1.55 5 1.72 0 0 1 1.61 14 

Other non-employed            
2-5% working life 5 0.83 41 9.07 9 3.09 3 3.13 5 8.06 63 

>5% working life 0 0 18 3.98 26 8.93 9 9.38 11 17.74 64 
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Table 7.17: Non-employment situations contributing to the non-employment categories, women 

 % working life to the SPA non-employed  Total 

Non-employment situation 
(number) 

<10% 10-20% >20-30% >30-40% >40-60% >60-80% >80%  
n=514 % n=374 % n=455 % n=353 % n=435 % n=271 % n=155 % n=2557 

Unemployed and looking for a job                
≥2% working life 15 2.92 15 4.01 26 5.71 18 5.10 30 6.90 16 5.90 3 1.94 123 

Short-term job                
≥2% working life 13 2.53 13 3.48 18 3.96 14 3.97 17 3.91 6 2.21 3 1.94 84 

Sick/ disabled                
≥2% working life sick/ disabled 16 3.11 23 6.15 38 8.35 40 11.33 57 13.1 15 5.54 7 4.52 196 

Home/ family care                
<10% working life                
10-20% working life 1 0.19 271 72.46 76 16.7 24 6.80 27 6.21 4 1.48 1 0.65 404 

>20-30% working life 0 0 0 0 315 69.23 76 21.53 27 6.21 4 1.48 1 0.65 423 

>30-40% working life 0 0 0 0 0 0 216 61.19 67 15.40 11 4.06 1 0.65 295 

>40-60% working life 0 0 0 0 0 0 0 0 280 64.37 23 8.49 3 1.94 306 

>60-80% working life 0 0 0 0 0 0 0 0 0 0 212 78.23 8 5.16 220 

>80% working life 0 0 0 0 0 0 0 0 0 0 0 0 123 79.35 123 

Retired                
2-10% working life 51 9.92 36 9.63 49 10.77 37 10.48 32 7.36 8 2.95 0 0 213 

>10% working life 0 0 25 6.68 23 5.05 20 5.67 37 8.51 15 5.54 4 2.58 124 

Education/ training                
≥2% working life 26 5.06 27 6.95 24 5.27 23 6.52 28 6.44 5 1.85 1 0.65 133 

Voluntary work                
≥2% working life 7 1.36 12 3.21 19 4.18 15 4.25 14 3.22 18 6.64 9 5.81 94 

Other non-employed                
≥2% working life 12 2.33 19 5.08 18 3.96 22 6.23 34 7.82 15 5.54 10 6.45 130 
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7.4.2 Number of non-employment situations 

The number of different non-employment situations that men and women reported over their 

working life was also examined. The results of this analysis are presented in table 7.18.  

 

The analysis that was reported in section 7.2.2 showed that 470 men (31.18%) and 1924 

women (75.25%) reported at least two employment gaps. Of these 470 men, 223 (47.45%) 

reported the same non-employment situation for each of the employment gaps that they 

reported, 212 (45.11%) reported two different situations, and 35 (7.45%) reported three or more 

different situations. Despite the higher percentage of women who reported that they had 

multiple employment gaps during their working life (75.25%), compared to men a higher 

percentage reported the same non-employment situation for each of their employment gaps 

(53.69%), whereas a significantly lower percentage (38.31%) reported two different non-

employment situations. A similar percentage to men reported three or more different non-

employment situations (8.00%). Table 7.18 presents the distribution of the number of non-

employment situations that were reported by men and women who had more than one 

employment gap. 

 

Table 7.18: Number of non-employment situations reported by men and women who reported 
≥2 employment gaps (men: 470; women: 1924) 

Number of different non-
employment situations 

Men Women 

Number % Number % 

1 223 47.45 1033 53.69 

  42.70, 51.76  51.41, 55.87 

2 212 45.11 737 38.31 

  40.59, 49.62  36.13, 40.48 

≥3 35 7.45 154 8.00 

  5.06, 9.83  6.79, 9.22 

Total 470 100 1924 100 

 

 

7.4.3 Key findings 

This section has presented the findings of the analyses that were undertaken to examine the 

non-employment situations that were reported by men and women in the sample. It showed that 

similar to their experience of non-employment in general, men and women reported very 

different non-employment situations. While the majority of men described their non-employment 

as one of three situations, Unemployed and looking for a job, Sick/disabled or Retired, the 
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majority of women described their non-employment as Home/ family care. The dominance of 

the non-employment situation Retired for men meant that it was the main contributor to the total 

non-employment categories that spanned >2-30% of the working life. Among long-term non-

employed men though, there was more diversity in the non-employment situations that were 

reported, with three situations contributing to this non-employment category, Unemployed and 

looking for a job, Sick/ disabled and Retired. This finding suggested that non-employment 

among men was associated with early retirement, which aligns with the earlier finding that 

among men non-employment tended to be in the late stage of the working life. In contrast, for 

women the dominance of Home/ family care meant that it was the main contributor to all the 

total non-employment categories. Therefore, among women it might be expected that the 

association between the situation Home/ family care and cognitive function and decline will be 

similar to the association between all non-employment and cognitive function and decline. 

 

7.5 Characteristics of men and women in the non-employment situations 

This section presents the findings of simple descriptive analyses that were undertaken to 

examine whether individuals reporting the different non-employment situations varied in terms 

of their childhood circumstances, educational attainment, their occupational complexity and 

household wealth, and their health and lifestyle characteristics. These were examined across 

the categories of the percentage of the working life in each of the eight non-employment 

situations, hereafter “situation for x%” e.g. Unemployed and looking for a job for ≥2%. The 

reference category for each non-employment situation among men was <2% in the non-

employment situation concerned. Among women the reference category for all of the non-

employment situations was <2% except for the non-employment situation Home/family care, for 

which the reference category was <10%. The results of these analyses are described below 

and are presented in Annex C.1.  

 

7.5.1 Childhood circumstances and educational attainment 

There were few differences in childhood social class and experience of childhood emotional and 

nervous problems according to the percentage of the working life spent in the eight non-

employment situations. Differences in childhood emotional and nervous problems were only 

seen among women, and only varied according to the percentage of the working life Sick/ 
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disabled (p<0.0001); a higher proportion of individuals who were Sick/ disabled for ≥2% 

reported childhood emotional or nervous problems.  

 

Childhood social class varied according to the percentage of the working life in Education/ 

training (p<0.0001). Compared to men and women who were in Education/ training for <2%, 

higher percentages of those who were in Education/ training for ≥2% were from an advantaged 

childhood social class (Manager, professional, self-employed, administrative), and a lower 

percentage were from a less advantaged childhood social class (Plant, casual, other 

occupation). Among women, childhood social class also varied according to the percentage of 

the working life in the situation Sick/ disabled (p=0.0058); a lower percentage of women Sick/ 

disabled for ≥2% had an advantaged childhood.  

 

Differences in educational attainment according to the percentage of the working life in the non-

employment situations were also seen. Among men educational attainment varied according to 

the percentage of the working life Unemployed and looking for a job (p=0.010), Sick/ disabled 

(p=0.0001), in Home/ family care (p=0.0256), Retired (p<0.0001), in Education/ training 

(p<0.0001), and in Voluntary work (p<0.0001). While lower educational attainment was 

associated with higher durations of the situations Unemployed and looking for a job, Sick/ 

disabled and Home/ family care, higher educational attainment was associated with higher 

durations of the situations Retired, Education/ training and Voluntary work. Among women, 

similar differences in educational attainment were seen across the categories of the situations 

Sick/ disabled (p=0.0042), Home/ family care (p<0.0001), Retired (p=0.0019), Education/ 

training (p<0.0001), and Voluntary work (p<0.0001); however educational attainment did not 

vary according to the percentage of the working life Unemployed and looking for a job. 

 

7.5.2 Age, occupational complexity and household wealth 

Among men and women, baseline (wave 3) age differed according to the percentage of the 

working life Unemployed and looking for a job (men: p<0.0001; women: 0.0025), Sick/ disabled 

(men and women: p<0.0001), and Retired (men and women: p<0.0001); men and women who 

spent longer in each of these situations were younger compared to those who were in these 

situations for <2%. Among women, age also varied according to the percentage of the working 

life in Home/ family care. Compared to women in Home/ family care for <10%, women who 
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were in Home/ family care for >40% were significantly older. This suggests that there was a 

cohort effect for the reporting of these non-employment situations. 

 

There were also differences in household wealth and occupational complexity according to 

percentage of the working life in all of the non-employment situations except for Other non-

employed. Among men, when compared to the reference category, a significantly higher 

percentage of men who were Unemployed and looking for a job (p<0.0001) or Sick/ disabled 

(p<0.0001) for ≥2% were in the bottom wealth quintile, and a significantly lower percentage 

were in the top wealth quintile. Conversely, significantly lower percentages of men who were 

Retired (p<0.0001), in Education/ training (p<0.0001) or in Voluntary work (p=0.0012) for ≥2% 

were in the bottom wealth quintile and a significantly higher percentage were in the top wealth 

quintile. Similar differences in household wealth according to the percentage of the working life 

in the non-employment situations were seen among women, with one exception, wealth did not 

differ significantly according to the percentage of the working life Unemployed and looking for a 

job.  

 

Turning to occupational complexity, there were significant differences according to the 

percentage of the working life Unemployed and looking for a job, Sick/ disabled, in Home/ family 

care, Retired, in Education/ training and in Voluntary work. Among men significantly higher 

percentages of men who were Unemployed and looking for a job (p=0.0004) or Sick/ disabled 

(p=0.0029) for ≥2% had held an Elementary occupation (i.e. low complexity) and lower 

percentages had held a Managerial or Professional occupation (i.e. high complexity). 

Conversely, a significantly lower percentage of men who were Retired (p<0.0001) or in 

Education/ training (p<0.0001) for ≥2% had held a Skilled trade or Process, plant and machine 

operator occupation (i.e. low complexity), and a higher percentage had held a Professional 

occupation (i.e. high complexity). The analyses also suggested that compared to men in the 

situation Short-term job for <2%, a lower percentage of those in this situation for ≥2% had held 

a professional occupation, but this difference was not statistically significant. Similar variations 

in occupational complexity according to the percentage of the working life Sick/ disabled 

(p=0.0097) or in Education/ training (p<0.0001) were seen for women, and occupational 

complexity also varied according to the percentage of the working life in Home/ family care 

(p<0.0001) and Voluntary work (p=0.0030). Compared to women who were in Home/ family 
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care for <10%, a significantly lower percentage of those who were in Home/ family care for 

>20% had held a Managerial or Professional occupation (i.e. high complexity), and a higher 

percentage had held an Elementary occupation (low complexity). Turning to Voluntary work, 

compared to women who were in Voluntary work for <2%, a higher percentage of those who 

were in Voluntary work for ≥2% had held a Professional occupation (i.e. high complexity), and a 

lower percentage had held an Elementary occupation. 

 

7.5.3 Physical and mental health 

Differences in the physical and mental health of the sample were also seen according to 

percentage of the working life in several of the non-employment situations. Among men, 

physical health varied according to the percentage of the working life Sick/ disabled, Retired, in 

Education/ training and Voluntary work. Men who were Sick/ disabled for ≥2% had significantly 

poorer physical health measured by self-reported CVD, BMI and lung function. In contrast, 

longer durations of the situations Retired (>10%) and Education/ training (≥2%) were associated 

with significantly better health (lower BMI and higher lung function). Among women, health was 

also poorer among those who were Sick/ disabled for ≥2%. In addition, better health was seen 

for women who reported longer durations in the situations Retired (measured by FEV1, 

p<0.0001), Education/ training (measured by SBP, p=0.0101; and BMI, p=0.0035) and 

Voluntary work (measured by SBP, p=0.0207; and FEV1, p=0.0001). Health, measured by lung 

function, also varied according to the percentage of the working life in Home/ family care; 

compared to women who were in Home/ family care for <10%, women who were in Home/ 

family care for >30-40% had significantly higher FEV1, but those who were in Home/ family care 

for 60-80% had significantly lower FEV1.   

 

Mental health measured by the number of depressive symptoms also varied according to the 

duration of the working life in the non-employment situations Unemployed and looking for a job, 

Sick/ disabled and Home/ family care. Among men, depressive symptom scores were higher for 

men who were Unemployed and looking for a job and Sick/ disabled for ≥2% (indicating poorer 

mental health). Among women, poorer mental health was seen for women who were Sick/ 

disabled for ≥2% (p<0.0001), and it was also significantly poorer for women who were in Home/ 

family care for ≥60%. Among women, mental health did not vary according to the percentage of 

the working life Unemployed and looking for a job. 
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7.5.4 Lifestyle 

Lifestyle differed according to the percentage of the working life in several of the non-

employment situations. Compared to men who were in these situations for <2% of their working 

life, higher percentages of men who were Unemployed and looking for a job for ≥2% (p=0.0156) 

or Sick/ disabled for >10% (p<0.0001) were current smokers. Furthermore, a lower percentage 

of those who were Sick/ disabled for >10% were never smokers. A higher percentage of men 

who were in Education/ training for ≥2% had never smoked (p=0.0073). Physical activity also 

varied according to the percentage of the working life Sick/ disabled or in Education/ training. A 

higher percentage of men who were Sick/ disabled for >10% of their working life were physically 

inactive and a lower percentage had a high level of physical activity (p<0.0001). Conversely, a 

lower proportion of men who were in Education/ training for ≥2% were physically inactive, and a 

higher proportion had a high level of physical activity (p<0.0001). Social contact was 

significantly higher for men who were in Home/ family care for ≥2%. 

 

Among women, lifestyle varied according to five of the non-employment situations, Short-term 

job, Sick/ disabled, Home/ family care, Retired and Education/ training. Similarly to men, poorer 

lifestyles measured by smoking and physical activity were seen for women who were Sick/ 

disabled for ≥2%. Women who reported long-term Home/ family care (≥60%) also had poorer 

lifestyles measured by physical activity. Women who were in Home/ family care for 10-60% had 

a significantly higher level of Social contact compared to women who were in Home/ family care 

for <10%. Physical inactivity was also lower for women who were Retired for >10% or in 

Education/ training for ≥2% when compared to women who were in these situations for <2% of 

their working life. Women who were in Education/ training for ≥2% were also significantly more 

likely to have a high level of physical activity. 

 

7.5.5 Key findings 

The section has shown that the characteristics of men and women in the sample differed 

according to the percentage of the working life that they spent in the eight non-employment 

situations. For several non-employment situations, the differences that were seen were similar 

for men and women. Compared to men and women who were Sick/ disabled for <2%, those 

who were Sick/ disabled for ≥2% had lower educational attainment, and poorer physical health, 

mental health and lifestyles. The finding that lower educational attainment was higher among 
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men and women who were Sick/ disabled for ≥2% suggested that lower educational attainment 

may put individuals on a pathway to more sickness-related non-employment. Conversely, 

among both men and women higher educational attainment, wealth and occupational 

complexity, better physical and mental health, and positive lifestyles were seen among those 

who were Retired or in Education/ training for ≥2%. This suggested that more educated 

individuals were more likely to take time out of work to undertake further education and training, 

which was consistent with Hatch et al. (2007), who showed that the odds of participating in adult 

education (i.e. post age-26) increased with increasing educational attainment by age 26 (Hatch 

et al., 2007). It also suggested that more complex occupations were associated with higher 

wages and pensions, enabling individuals to retire earlier than those in less complex 

occupations. 

 

Higher educational attainment, occupational complexity and household wealth, and better 

health were also seen among men and women who were in the non-employment situation 

Voluntary work. Since few men reported the situation Voluntary work this finding should be 

treated with caution. Among women it suggested that more highly educated women were more 

likely to undertake voluntary work during employment gaps. The finding that individuals who 

were in Voluntary work for ≥2% had better physical health is consistent with findings of studies 

of the benefits of volunteering; these studies indicated that volunteering was associated with 

decreased mortality (Jenkinson et al., 2013, Okun et al., 2013, Anderson et al., 2014) and better 

self-rated health (Anderson et al., 2014). However, unlike these studies, the situation Voluntary 

work was not shown to be associated with better mental health. 

 

For two non-employment situations, Unemployed and looking for a job and Home/ family care, 

differences in the characteristics of men and women that were seen across the percentage of 

the working life categories were only apparent for either men or women. For men, higher 

durations of Unemployed and looking for a job were associated with younger age, lower 

educational attainment, wealth and occupational complexity, and poorer mental health and 

lifestyles. The lower level of educational attainment of men who were Unemployed and looking 

for job for ≥2% suggested that low education may have increased the likelihood that men 

experienced unemployment. The worse physical and mental health and poorer lifestyles of men 

who were in the situation Unemployed and looking for a job aligns with the findings of research 
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that have found that unemployment is associated with poorer mental health (McKee-Ryan et al., 

2005, Paul and Moser, 2009, Pharr et al., 2012) and lifestyles (Janlert et al., 2015, Khlat et al., 

2004, Laitinen et al., 2002, Virtanen et al., 2008). 

 

For women, those who were in Home/ family care for a high percentage of their working life 

(≥60%) had low educational attainment and occupational complexity, poorer mental health and 

lower physical activity compared to women who were in Home/ family care for <10%. These 

differences mirrored those that were seen across the categories of total non-employment 

(section 7.3), which suggested that the differences in these characteristics which were seen for 

total non-employment were driven by non-employment that was described as Home/ family 

care.  

 

7.6 Summary 

The aim of this chapter was to describe the non-employment experiences of individuals in 

ELSA. It has also described their childhood circumstances, and their socio-economic 

characteristics (wealth and occupational complexity), physical and mental health, and lifestyle 

characteristics. Compared to men, women in this sample were non-employed for a higher 

proportion of their working life, and this non-employment tended to take place in two or more 

spells. Furthermore, while men’s non-employment tended not to start until the latter stage of 

their working life, women’s non-employment began in the early stage of their working life. There 

were also clear differences in the non-employment situations reported by men and women; men 

were more likely to report the non-employment situations Unemployed and looking for a job, 

Sick/ disabled and Retired whereas women were more likely to report the non-employment 

situation Home/ family care. 

 

Differences in age, educational attainment, socio-economic characteristics, physical and mental 

health, and lifestyles were seen across the total non-employment categories. Men and women 

who were non-employed for a high proportion of their working life had lower educational 

attainment, lower household wealth and had held less complex occupations. Mental health was 

also worse among those who were non-employed for longer, and they had poorer lifestyles, with 

a high percentage of long-term non-employed men being current smokers, and a high 
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percentage of women who were long-term non-employed (>60% of the working life non-

employed) being physically inactive. 

 

Educational attainment, occupational complexity and household wealth, physical and mental 

health, and lifestyle also differed according to the duration in several of the non-employment 

situations. Furthermore, these differences were not the same for all of the non-employment 

situations that were studied. While the non-employment situation Sick/ disabled was associated 

with less advantageous characteristics, the situations Retired and Education/ training were 

associated with more advantageous characteristics. For example, a high percentage of the 

working life Sick/ disabled was associated with lower educational attainment, wealth and 

occupational complexity, poorer physical and mental health, and poorer lifestyles (e.g. current 

smoking and low levels of physical and social activity). In contrast, higher percentages of the 

working life Retired and in Education/ training were associated with higher educational 

attainment, household wealth and occupational complexity, and better mental health and 

lifestyles. It will be important to account for these differences when examining the association of 

total non-employment (and the non-employment situations) with cognitive function and decline. 

 

7.6.1 Strengths and limitations 

The strengths and limitations that are applicable to all the analyses that are presented in this 

research are discussed in section 10.4. The strengths and limitations discussed here are those 

that are specific to the analyses in this chapter. 

 

7.6.1.1 Strengths 

The detailed life history information that was available for the ELSA sample was a strength of 

these analyses. The work histories that were collected during the life history interview provided 

information on the different activities that were undertaken during employment gaps. 

Furthermore, information on a wide range of covariates was collected during the biennial data 

collections, enabling the causes and consequences of non-employment to be investigated.  

 

7.6.1.2 Limitations 

Nevertheless, there were limitations. The first was regarding the non-employment variables that 

were used in these analyses and the analyses reported in the following two chapters. Owing to 
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missing information in the dates that specific employment spells started or finished, the 

variables that indicated total non-employment duration and percentage of the working life non-

employed may have been misestimated for some individuals. There were cases where an 

individual reported the year that two consecutive jobs ended but not the year when the second 

job started. To address this, the starting year of the second job was set at the mid-point 

between the years that the two jobs ended51. There were also cases where employment gaps 

that were reported by study members were given a duration of 0. These were cases where the 

year that one employment spell ended was later than the year that the subsequent job started52.  

 

There was also error in the eight non-employment situation variables. Study members were 

able to report more than one non-employment situation for each employment gap. However, 

they could not specify which one they considered to be their main situation, or, if they reported 

more than one situation for an employment gap, how long they spent in each of the situations 

that they reported. Although the majority of respondents only reported one situation for each 

gap (>80% of life history respondents reported one situation for each gap53) two methods were 

used to address this issue (see Chapter 6, section 6.3.2): 

 Prioritisation method: this selected the most cognitively demanding situation as the 

main situation for the employment gap and allocated the duration of that employment 

gap to the selected situation. 

 Number of situations method: this divided the duration of the employment gap by the 

number of situations that were reported and allocated a share of the total duration of the 

relevant gap to each of the situations that was reported. 

 

The analyses presented in this chapter are based on the non-employment situation variables 

that were derived using the prioritisation method. Although the method used to derive the 

distribution of non-employment situations did not substantively affect their distribution, it is still 

likely that there was some error in the calculation of time spent in each situation.  

 

                                                           
51 See table B-1, Annex B for information on number of core members with an imputed start date for one of more 
employment spells, according to the up to 20 employment gaps that respondents could report. 
52 See table B-2, Annex B for information on the number of core members who had negative values for the durations of 
an employment gap, according to each of the up to 20 employment gaps that respondents could report. 
53 See table B-3, Annex B for information on the number of respondents who reported more than one non-employment 
situation for an employment gap. 
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A final limitation surrounded non-response to the life history interview. 7942 core members were 

included in the life history sample, and 7117 completed the interview in person, comprising 

6174 C1CM and 943 C3CM. Of the 6174 C1CM who completed the life history interview, 4128 

were eligible for the study sample in terms of their age (i.e. at or above the SPA at wave 3) and 

in terms of having valid data from wave 3 on at least one of the cognitive function measures. 

Additional analyses were undertaken to investigate differences between individuals in the study 

sample and those who were eligible for the study sample but did not complete the life history 

interview (815 study members). Tables C.33 and C.34 (Annex C.2) compare the characteristics 

of the analytic sample with those who were eligible for the sample but did not participate in the 

life history interview. 

 

Compared to men and women included in the analytic sample, the male and female non-

responders had lower cognitive function. For men cognitive function was significantly lower 

when measured by verbal recall (p<0.0001), search accuracy (p=0.011), and verbal fluency 

(p=0.003). For women cognitive function was significantly lower when measured by all of the 

cognitive measures (prospective memory (p=0.002), verbal recall (p<0.0001), search speed 

(p=0.026), search accuracy (p<0.0001), and verbal fluency (p<0.0001)). 

 

Male and female non-responders to the Life History interview also differed from men and 

women who were included in the sample on several characteristics. The male non-responders 

significantly differed from those in the sample on the following characteristics: 

 Older (p=0.028). 

 More likely to have no educational qualifications (p=0.0001). 

 More likely to live in a household in the bottom wealth quintile (p<0.0001). 

 Less likely to have held a Professional occupation, and more likely to have held a low 

complexity occupation (Process, plant or machine operator, or Elementary occupation) 

(p=0.0006). 

 Poorer mental health (p=0.001). 

 More likely to have been diagnosed with CVD (p=0.016). 

 More likely to be physically inactive (p<0.0001). 

 More likely to have no face to face contact with family and friends (p<0.0001). 
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The differences that were seen between the women who were included in the sample and the 

non-responders were similar to those seen for men, except that female non-responders had 

lower BMI than their counterparts in the sample: 

 Older (p<0.0001). 

 More likely to have no educational qualifications (p=0.0004). 

 More likely to live in a household in the bottom wealth quintile (p<0.0001). 

 Less likely to have held a Managerial or Professional occupation, and more likely to 

have held a low complexity occupation (Process, plant or machine operator occupation, 

or Elementary occupation) (p=0.0001). 

 Poorer mental health (p<0.0001). 

 More likely to have been diagnosed with CVD (p=0.016). 

 Lower FEV1 (p=0.009) but higher BMI (p<0.0001). 

 More likely to be physically inactive (p<0.0001). 

 More likely to have no face-to-face contact with family and friends (p<0.0001). 

 

As there were some differences in the cognitive outcomes between the analytic sample and 

those who did not respond to the life history interview it is possible that some of the estimates in 

the analyses under-reported associations between non-employment (and non-employment 

situations) and cognitive function and decline. It is also possible that differences in the 

characteristics of study members according to their experience of non-employment were under-

estimated. 

 

7.6.2 Conclusion 

This chapter has set the scene for the subsequent analyses on non-employment (and non-

employment situations) and cognitive function and decline in ELSA. It has shown that there 

were gender differences in the non-employment experiences of men and women, particularly in 

relation to the duration of non-employment across the working life and the non-employment 

situations that were reported. It has also shown that there were differences in the childhood 

circumstances, educational attainment, occupational complexity and household wealth, physical 

and mental health, and lifestyles across the non-employment categories and the categories of 

each of the non-employment situations. These findings will be drawn on in the following 
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chapters as they may help to understand associations between non-employment and cognitive 

function and decline. 
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Chapter 8 : Investigating the association between non-
employment and the non-employment situations and cognitive 
function in ELSA 

8.1 Introduction 

The analyses that were presented in Chapter 5 showed that for men in the NSHD, long-term 

non-employment was associated with significantly lower cognitive functioning in later life. 

Although the association was partially attenuated following adjustment for childhood cognitive 

ability and educational attainment, indicators of disuse, and lifestyle, it remained significantly 

lower. The analyses also suggested an association between long-term non-employment and 

lower cognitive function in later life among women, but only measured by search accuracy, and 

it was not statistically significant. This association was attenuated by adjustment for childhood 

cognitive ability and educational attainment, and the indicators of disuse, but not health and 

lifestyle. The analyses in this chapter investigate the same association using different data and 

two additional indicators of cognitive function. The analyses also extends the findings from 

Chapter 5 by examining whether the activities undertaken by individuals during employment 

gaps have different associations with cognitive function. 

 

Chapter 7 presented the non-employment experiences of the ELSA sample members. It 

showed that non-employment and the non-employment situations that were reported by 

participants were strongly gendered. Women were non-employed for longer than men and 

experienced their non-employment earlier in their working life. Men were more likely than 

women to be in the non-employment situations Unemployed and looking for a job. Sick/ 

disabled and Retired for ≥2% of their working life, whereas women were more likely than men to 

report the non-employment situation Home/ family care for ≥2% of the working life. The 

analyses also showed that for men, the non-employment categories encompassing >2-30% of 

the working life were largely comprised of men who were in the non-employment situation 

Retired, which denoted early retirement i.e. prior to the SPA. In contrast, the non-employed for 

>30% category was comprised of men who had reported one of three situations, Unemployed 

and looking for a job, Sick/ disabled or Retired. For women, the total non-employment 

categories were dominated by women who had reported the non-employment situation Home/ 

family care. 
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Activities undertaken during employment gaps may be seen in terms of the opportunities and 

motivation that they provide for participation in cognitively stimulating activities and social 

interaction. Studies that have examined the association between cognitively stimulating lifestyle 

activities and cognitive function in old age, have found that activities that were hypothesised to 

be cognitively stimulating (e.g. learning a language, media activities, completing complex 

forms), were associated with higher cognition in old age (de Frias and Dixon, 2014, Ghisletta et 

al., 2006, Hultsch et al., 1999, Schooler and Mulatu, 2001). Evidence has also suggested that 

participation in certain non-professional activities, e.g. education/training courses, 

charity/voluntary work, helping family/friends/neighbours, can compensate for the lower 

cognitive function of a non-employed individual compared to that of a working individual of 

similar age and educational level  (Adam et al., 2013). Furthermore, the activities that 

individuals undertook during employment gaps were associated with risk of cognitive 

impairment. Reporting at least one spell of non-employment that was described as 

“Unemployment”, “Sickness” or “Home maker” was associated with increased odds of cognitive 

impairment, whereas at least one spell of “Training” or “Maternity leave” was associated with 

lower odds of cognitive impairment (Leist et al., 2013). 

 

The analyses that are reported in this chapter contribute to this evidence by investigating 

whether total non-employment is associated with cognitive function in later life in an English, 

community-dwelling sample (ELSA). They also examine whether eight non-employment 

situations (Unemployed and looking for a job, Short-term job, Sick/ disabled, Home/ family care, 

Retired, Education/ training, Voluntary work, and Other non-employed) have different 

associations with cognitive function. Finally, they investigate whether these associations differ 

by gender.  

 

8.2 Aims and hypotheses 

This chapter had two aims. The first aim was to examine the association between duration of 

non-employment as a percentage of the working life to the SPA and cognitive function in 

members of ELSA (study objective 1). The analyses were based on similar hypotheses to the 

analyses in Chapter 5, namely that periods of non-employment remove opportunities and 

motivation to use and develop cognitive abilities resulting in their loss or atrophy. An inverse 

association between non-employment duration and cognitive function was expected: individuals 
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who were non-employed for longer periods will show lower cognitive function than those who 

were non-employed for shorter periods. This association was expected to differ for men and 

women owing to work and family roles being strongly gendered (McMunn et al., 2015). 

 

The second aim was to examine the association between the time spent in eight different non-

employment situations (as a percentage of the working life) and cognitive function (study 

objective 2), again using ELSA. Owing to differences in the opportunities and motivation that 

different non-employment situations may provide for individuals to use and develop their 

cognitive skills and for social interaction it was hypothesised that there would be differences in 

the association of the non-employment situations with cognitive function in later life. 

Undertaking education/ training during employment gaps may directly stimulate cognitive 

activity through the learning of new knowledge or skills, and social interaction, and may provide 

opportunities for career progression. Similarly, voluntary work may provide opportunities and 

motivation to learn new skills and for social interaction. It was therefore hypothesised that the 

non-employment situations Education/ training and Voluntary work would be associated with 

higher cognitive function. Conversely other activities undertaken during employment gaps may 

lack purposeful activity, opportunities and motivation to participate in cognitive activities, and in 

the case of sickness and disability may also influence cognitive function through morbidity. 

Therefore, it was hypothesised that the situations Sick/ disabled and Unemployed and looking 

for a job would be associated with lower cognitive function. Although Unemployed and looking 

for a job may initially be purposeful, in terms of searching and applying for jobs, and attending 

interviews, this may not be sustained over prolonged periods (i.e. >1 year). For women, differing 

durations of Home/ family care may also be indicative of different levels of cognitive stimulation. 

While intermediate durations of Home/ family care may be more cognitively stimulating owing to 

the undertaking of multiple life course roles across periods of employment, child-rearing and 

other informal caring, short and long durations of Home/ family care may be less stimulating 

owing to the lack of diversity in life course roles. It was therefore hypothesised that intermediate 

Home/ family care durations would be associated with higher cognitive function, whereas short 

and long durations would be associated with lower cognitive function. It was also hypothesised 

that the non-employment situation Retired would be associated with lower cognitive function in 

later life owing to the loss of occupational cognitive stimulation, income, and employment’s 

latent functions. Hypothesising how the non-employment situations Short-term job and Other 
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non-employed would be associated with cognitive function was less straight forward and 

therefore hypotheses were not formulated for these non-employment situations.  

 

The analyses in this chapter are presented in two related sections. The first section examines 

the association between the duration of non-employment and baseline cognitive function, and 

the second section examines the association between the duration of eight non-employment 

situations and baseline cognitive function. For the purposes of this research, wave 3 was used 

as the baseline since this was when the life history interview was undertaken. 

 

8.3 Methods 

8.3.1 Variables 

The variables that were outlined in section 6.3 were used in the analyses presented in this 

chapter. The five cognitive measures described in section 6.3.1 were used, prospective 

memory, verbal recall, search speed, search accuracy and verbal fluency. The exposure 

variables, duration of non-employment as a percentage of the working life to the SPA, hereafter 

duration non-employed, and the eight non-employment situation variables described in section 

6.3.2 were used throughout the models that are presented in this chapter. The hypothesised 

confounding and mediating variables described in section 6.3.3 were also used in these 

analyses. 

 

8.3.2 Statistical analysis 

The results were based on the pooled analysis of the 40 filled in datasets that were imputed as 

described in section 6.6.1. Each of the 40 imputed datasets was analysed separately and the 

results were combined using “Rubin’s Rules” (Rubin, 1987). This was done automatically in 

Stata using the -mi estimate- suite of commands. As advised by von Hippel (2007), although 

missing values in the cognitive outcome variables were imputed, the analyses were restricted to 

those study members with observed cognitive scores (von Hippel, 2007). For the cross-

sectional analyses, this resulted in the following sample sizes: prospective memory: 4004 (men: 

1479, women: 2525); verbal recall: 4067 (men: 1507, women: 2560); search speed and 

accuracy: 3879 (men: 1437, women: 2442); and verbal fluency: 4067 (men: 1507, women: 

2561) (see section 6.4 for a description of this sample). 
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The analyses were also undertaken for those study members who had complete data for all the 

analytic variables (see section 6.5 for a description of this sample), and the results were 

substantively similar. Annexes D.1 and D.2 present the findings of the analyses based on 

complete cases.  

 

8.3.2.1 Descriptive analysis 

Simple descriptive analyses were carried out to examine the distribution of the cognitive 

outcomes among the analytic sample. For prospective memory proportions and 95%CI were 

calculated, and for verbal recall, search speed, search accuracy and verbal fluency means and 

95%CI were calculated.   

 

8.3.2.2 Bivariable analysis 

Bivariable analyses were then undertaken to examine the crude association of each of the 

covariates with each of the measures of cognitive function at wave 3 (baseline). Those found to 

be associated with cognitive function were used in the multivariable analyses. Linear regression 

was used to examine bivariable associations between each of the covariates and verbal recall, 

search speed and accuracy, and verbal fluency; and logistic regression was used to examine 

bivariable associations between the covariates and prospective memory. 

 

8.3.2.3 Multivariable analysis 

Multivariable analyses were used to examine the association between duration non-employed 

and cognitive function (study objective 1). Linear regression was used for the continuous 

cognitive measures (verbal recall, search speed, search accuracy, and verbal fluency); and 

logistic regression was used for the binary cognitive measure (prospective memory). 

Regression models were also used to examine the associations between the eight non-

employment situations and each of the cognitive function variables (study objective 2). 

 

Each of the covariates that the bivariable analyses indicated was associated with the cognitive 

function variables was added individually to an age-adjusted model that regressed cognitive 

function on duration non-employed. A Wald Test was used to examine if the inclusion of the 

covariate improved the model fit. Those covariates that improved the fit of the age-adjusted 

model were then used to develop a series of regression models. Only those covariates that 
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improved the fit of the base model to which they were added were retained in the final analytic 

models.  

 

Model 1 tested the age-adjusted association between duration non-employed and the cognitive 

outcomes at baseline. This model was adjusted for age centred on the mean at wave 354, and its 

quadratic term to adjust for the non-linear effect of age on cognitive function. Model 2 further 

adjusted for early life factors that may select individuals into non-employment (childhood social 

class, childhood emotional and nervous problems) and educational attainment. All further 

models made additional adjustment for the hypothesised mediators as follows: 

 Model 3 – adjusted model 2 for the indicators of disuse, and therefore tested the 

hypothesis that non-employment represented disuse and a low complexity environment 

that would not motivate individuals to use and develop their cognitive skills;  

 Model 4 – adjusted model 2 for the physical health (model 4a) and depressive 

symptoms (model 4b) mediators; 

 Model 5 – adjusted model 2 for the lifestyle and social contact mediators. 

Model 6 adjusted for all the variables in the previous models. Figure 8.1 illustrates the modelling 

strategy that was adopted for objective 1. 

 

  

                                                           
54 Age 74.14 for men, age 71.58 for women 
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Figure 8.1: General form for the series of regression models run in section 8.5 to examine the 
association between non-employment and cognitive function 

 

 

The same models were used for all measures of cognitive function, and for men and women to 

ensure that the results were comparable.  

 

This series of analytic models was also used to examine the association between each non-

employment situation and baseline cognitive function; however model 1 was mutually adjusted 

for the other non-employment situations. 

 

Gender specific analyses were undertaken, and a significance level of <0.05 was used to 

assess the statistical significance of the associations that were examined. All the models were 

run using Stata 14 (StataCorp, 2015). 

 

Similarly to the NSHD analyses, there were concerns that the results of the regression models 

examining the associations of non-employment (and non-employment situations) with cognitive 

function and decline could be unstable owing to possible multicollinearity of the variables 

indicating educational attainment, household wealth and occupational complexity. Stata’s -estat 
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vif- command was used, which showed that none of the 1/vif values were <0.1, and therefore 

the possible multicollinearity of educational attainment, household wealth and occupational 

complexity was not considered to be problematic. Despite this, similarly to the NSHD analyses, 

household wealth and occupational complexity were added to model 2 independent of each 

other. This showed that for none of the regression models that examined the association of non-

employment (and non-employment situations) with each of the cognitive measures was the 

effect of the addition of one of the two variables to model 2 the same as that of the addition of 

the other. For example, if the addition of occupational complexity to model 2 attenuated that 

association between a non-employment category and cognitive function or decline, the addition 

of household wealth on its own to model 2 did not have a similar effect. This further supported 

the view that multicollinearity of educational attainment, household wealth and occupational 

complexity would not be problematic for these analyses. 

 

8.4 Results 

The results reported below are based on the analyses of the 40 imputed datasets. The results 

of the analyses of complete cases are reported in Annexes D.1 and D.2. For both men and 

women, the results of these two sets of analyses were consistent with each other. As was 

expected, the direction of the associations seen and the attenuation of these associations over 

the course of the sequentially adjusted models was similar. However, effect sizes were smaller, 

which can be related to study members who were missing information having longer non-

employment durations and being more disadvantaged on many of the covariates that were 

included in the analyses (see tables 6.3-6.5 in Chapter 6). 

 

8.4.1 Characteristics of the sample 

Chapter 7 described the non-employment experiences of the study sample (section 7.2). It also 

described their childhood circumstances and educational background, household wealth and 

occupational complexity, physical and mental health, and lifestyles (section 7.3). It showed that 

the non-employment experiences of men and women differed in terms of both when they 

experienced their non-employment and the duration of non-employment that they experienced. 

Men tended to be non-employed later in their working life than women, and to be non-employed 

for a lower percentage of their working life. It also showed that there were differences between 

individuals in the non-employment categories in terms of their age, educational attainment, 
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socio-economic circumstances, occupational complexity, physical health and depressive 

symptoms, and lifestyles. There were also differences in the characteristics of individuals when 

they were examined according to the percentage of the working life spent in several non-

employment situations, notably Sick/ disabled, Retired, Home/ family care (women only), 

Education/ training, and Voluntary work (see section 7.5). 

 

8.4.2 Cognitive function at baseline 

Table 8.1 presents baseline cognitive function adjusted for baseline age.  

 

Similar percentages of men and women completed the prospective memory test correctly. The 

mean verbal fluency score of men and women was also similar. When measured by verbal 

recall, search speed and search accuracy, women’s cognitive function was significantly higher 

than men’s. This was similar to the NSHD sample (see Chapter 5).  
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Table 8.1: Baseline cognitive function scores for men and women in the imputed sample 

Cognitive measure Men Women 

Prospective memory   
Incorrect 45.37 42.50 

 42.85, 47.89 40.56, 44.43 

Correct 54.63 57.50 

 52.11, 57.15 55.57, 59.44 

Verbal recall (possible range 0-20) 8.73 10.02 

 8.58, 9.01 9.84, 10.19 

Search speed (possible range 0-780) 263.17 299.76 

 258.05, 268.30 295.30, 304.21 

Search accuracy (possible range 0-65) 16.27 18.70 

 15.95, 16.59 18.43, 18.97 

Verbal fluency 18.95 19.02 

 18.55, 19.35 18.72, 19.32 
Prospective memory: men – 1479; women - 2525. Verbal recall: men – 1507; women - 2560. Search speed and 
accuracy: men – 1437; women - 2442. Verbal fluency: men – 1507; women - 2561. 
Prospective memory: percentage and 95%CI. Verbal recall, search speed and accuracy, and verbal fluency: mean and 
95%CI. 

 

 

Tables 8.2 and 8.3 present the regression coefficients and standard errors for the age-adjusted 

bivariable associations between the cognitive measures and the covariates for men and women 

in the sample respectively. Older age was associated with lower cognitive function in men and 

women. More disadvantaged childhood circumstances, when measured by father’s occupation, 

were associated with poorer cognitive outcomes, and self-reported childhood emotional or 

nervous problems were associated with lower cognitive function measured by prospective 

memory among men, but were not associated with cognitive function in women. Higher 

educational qualifications were associated with higher performance on all the cognitive tests for 

both men and women. 

 

Turning to the indicators of disuse, household wealth was positively associated with all the 

cognitive measures for both men and women. Occupational complexity was also associated 

with the cognitive measures. For men, compared to Managers, directors and senior office 

workers, Professional occupations were associated with higher search speed and accuracy, 

and verbal fluency. In contrast, Skilled trade occupations, Process, plant and machine operator 

occupations, and Elementary occupations were all associated with lower cognitive function. A 

similar pattern of associations was seen for women. 

  

The physical health measures were associated with cognitive function. Self-reported CVD was 

associated with lower verbal recall and search accuracy in women, and self-reported 
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hypertension was associated with lower search speed in men.  Among women, higher SBP was 

associated with lower verbal fluency and higher BMI was associated with lower cognitive 

function on all measures except for verbal fluency. Lung function (FEV1) was associated with 

better performance on the cognitive tests in both men and women. Depressive symptoms were 

also associated with cognitive function; higher levels of depressive symptoms were associated 

with lower scores on all the cognitive tests for both men and women. 

 

The lifestyle factors smoking and physical activity, and social contact were associated with 

cognitive function. When compared to men who had never smoked, current smoking was 

associated with lower cognitive function measured by verbal recall, search speed and accuracy, 

and verbal fluency. Among women, current smoking was also associated with lower cognitive 

function when measured by prospective memory, search accuracy and verbal fluency. Higher 

levels of physical activity were associated with higher scores on all the cognitive measures for 

both men and women. Similarly, higher levels of face-to-face contact with family and friends 

were associated with higher cognitive function.
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Table 8.2: Bivariable associations between the cognitive outcomes and the hypothesised confounders and mediators: Men  
(grey italics denote non-statistical significance (p≥0.05)) 
Variable Prospective memory Verbal recall Search speed Search accuracy Verbal fluency 
 Odds ratio correct 

response (se) 
Coeff. (se) Coeff. (se) Coeff. (se) Coeff. (se) 

Age (baseline) 0.95 (0.008) -0.18 (0.01) -2.99 (0.32) -0.25 (0.020) -0.24 (0.024) 

Childhood social class      
Manager, professional, own, administrative (ref.) 0 0 0 0 0 
Trade, care, sales 0.77 (0.11) -0.45 (0.22) -10.82 (5.24) -0.78 (0.33) -0.70 (0.43) 
Plant, casual, other 0.63 (0.09) -1.04 (0.22) -12.65 (5.20) -1.24 (0.33) -1.74 (0.41) 
Armed forces 0.81 (0.25) -0.09 (0.62) -6.06 (11.55) -0.90 (0.73) -1.00 (0.82) 
Unemployed/ sick or disabled/ retired 0.43 (0.14) -1.43 (0.52) -21.27 (12.92) -1.90 (0.81) -2.42 (0.95) 

Self-reported childhood emotional or nervous problems      
No (ref.) 0 0 0 0 0 
Yes 0.28 (0.16) -0.22 (0.97) 35.01 (24.86) 2.19 (1.25) -0.25 (1.87) 

Educational attainment      
None attempted (ref.) 0 0 0 0 0 
Sub GCE (including foreign) 0.90 (0.14) 0.41 (0.25) -0.66 (5.79) 0.41 (0.35) 0.66 (0.41) 
NVQ2/ GCE O' Level 1.23 (0.20) 1.74 (0.26) 12.38 (6.17) 1.50 (0.39) 2.43 (0.48) 
NVQ3/ GCE A' Level 1.79 (0.27) 1.56 (0.23) 19.35 (5.55) 1.91 (0.34) 2.13 (0.44) 
NVQ4/NVQ5/Degree or equivalent 1.90 (0.32) 2.84 (0.25) 37.44 (6.53) 3.11 (0.40) 3.85 (0.52) 

Wealth (quintiles)      
Bottom quintile (ref.) 0 0 0 0 0 
2 1.13 (0.20) 0.90 (0.28) -2.57 (6.87) 0.53 (0.43) 1.16 (0.51) 
3 1.39 (0.24) 1.14 (0.28) -2.76 (6.59) 0.46 (0.41) 1.19 (0.49) 
4 1.75 (0.30) 1.77 (0.27) 19.55 (6.59) 1.87 (0.41) 2.22 (0.49) 
Top quintile 1.81 (0.31) 2.23 (0.26) 28.92 (6.74) 2.51 (0.42) 3.46 (0.51) 

Occupational complexity      
Managers, directors and senior office workers (ref.) 0 0 0 0 0 
Professional occupations 1.39 (0.28) 0.21 (0.29) 16.34 (7.43) 0.97 (0.46) 0.91  (0.59) 
Associate and professional and technical occupations 1.20 (0.25) -0.43 (0.31) -4.97 (7.39) -0.11 (0.47) 0.50 (0.57) 
Administrative and secretarial 0.93 (0.23) 0.02 (0.37) -4.96 (8.91) -0.08 (0.61) -0.95 (0.76) 
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Variable Prospective memory Verbal recall Search speed Search accuracy Verbal fluency 
 Odds ratio correct 

response (se) 
Coeff. (se) Coeff. (se) Coeff. (se) Coeff. (se) 

Skilled trade occupations 0.58 (0.10) -1.67 (0.26) -16.72 (6.61) -1.59 (0.41) -1.90 (0.48) 
Caring, leisure and other services 0.73 (0.24) -1.07 (0.39) -19.02 (13.20) -1.92 (0.82) -1.12 (0.84) 
Sales and customer service occupations 0.64 (0.23) -1.08 (0.58) 3.19 (15.15) 0.67 (0.97) -0.51 (1.27) 
Process, plant and machine operators 0.54 (0.10) -2.05 (0.29) -30.71 (6.88) -2.43 (0.42) -2.20 (0.54) 
Elementary occupations 0.46 (0.10) -1.86 (0.34) -14.78 (7.91) -1.64 (0.53) -2.96 (0.62) 
Never worked and long-term non-employed 0.82 (0.70) -2.05 (1.51) -17.30 (30.57) -1.18 (1.38) -2.63 (5.25) 

Self-reported CVD      
Not reported (ref.) 0 0 0 0 0 
Reported 0.86 (0.09) -0.28 (0.17) -6.01 (4.08) -0.19 (0.26) -0.26 (0.31) 

Self-reported hypertension      
Not reported (ref.) 0 0 0 0 0 
Reported 1.18 (0.13) -0.30 (0.17) -8.04 (4.02) -0.80 (0.25) -0.51 (0.31) 

Self-reported chronic lung disease      
Not reported (ref.) 0 0 0 0 0 
Reported 0.99 (0.18) -0.57 (0.32) -20.13 (6.07) -1.08 (0.38) -0.32 (0.55) 

SBP 1.00 (0.003) -0.01 (0.01) -0.04 (0.13) -0.01 (0.01) -0.006 (0.10) 

BMI 0.99 (0.01) -0.04 (0.02) -0.21 (0.60) -0.02 (0.04) -0.07 (0.04) 

FEV1 1.10 (0.08) 0.62 (0.13) 7.92 (2.86) 0.85 (0.18) 0.48 (0.25) 

Depressive symptoms 0.87 (0.03) -0.30 (0.05) -3.53 (1.27) -0.33 (0.07) -0.45 (0.09) 

Smoking status      
Never smoked (ref.) 0 0 0 0 0 
Former smoker 1.00 (0.13) -0.01 (0.20) -6.77 (4.86) -0.21 (0.30) -0.12 (0.38) 
Current smoker 0.80 (0.15) -0.97 (0.33) -30.34 (7.62) -2.06 (0.46) -1.49 (0.57) 

Physical activity      
Inactive (ref.) 0 0 0 0 0 
Low 1.46 (0.33) 0.86 (0.35) 35.08 (8.72) 1.71 (0.57) 1.50 (0.65) 
Moderate 1.88 (0.39) 1.78 (0.33) 43.00 (8.15) 2.68 (0.54) 2.64 (0.60) 
High 1.62 (0.38) 2.01 (0.38) 45.85 (9.11) 2.48 (0.59) 2.93 (0.69) 

Social contact (continuous) 1.03 (0.03) 0.21 (0.05) 1.59 (1.15) 0.18 (0.07) 0.22 (0.09) 
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Table 8.3: Bivariable associations between the cognitive outcomes and the hypothesised confounders and mediators: Women 
(grey italics denote non-statistical significance (p≥0.05)) 
Variable Prospective memory Verbal recall Search speed Search accuracy Verbal fluency 
 Odds ratio correct 

response (se) 
Coeff (se) Coeff (se) Coeff (se) Coeff (se) 

Age (baseline) 0.95 (0.005) -0.20 (0.008) -2.15 (0.208) -0.21 (0.012) -0.26 (0.014) 

Childhood social class      
Manager, professional, own, administrative (ref.) 0 0 0 0 0 
Trade, care, sales 0.76 (0.08) -0.91 (0.16) -3.32 (4.26) -0.79 (0.26) -2.24 (0.28) 
Plant, casual, other 0.72 (0.08) -1.08 (0.17) -8.20 (4.17) -1.26 (0.25) -2.29 (0.29) 
Armed forces 0.55 (0.13) -0.95 (0.35) -8.61 (9.08) -1.29 (0.51) -1.08 (0.63) 
Unemployed/ sick or disabled/ retired 0.99 (0.25) -1.05 (0.38) -3.96 (9.16) -1.30 (0.54) -2.67 (0.64) 

Self-reported childhood emotional or nervous problems      
No (ref.) 0 0 0 0 0 
Yes 1.54 (0.45) -0.37 (0.39) -6.26 (11.78) -0.83 (0.68) -0.12 (0.77) 

Educational attainment      
None attempted (ref.) 0 0 0 0 0 
Sub GCE (including foreign) 1.36 (0.17) 1.06 (0.19) 7.83 (4.92) 0.80 (0.27) 1.34 (0.33) 
NVQ2/ GCE O' Level 1.65 (0.20) 1.96 (0.17) 6.31 (4.81) 1.19 (0.29) 2.75 (0.31) 
NVQ3/ GCE A' Level 2.12 (0.27) 1.98 (0.19) 12.69 (5.05) 1.28 (0.31) 3.86 (0.36) 
NVQ4/NVQ5/Degree or equivalent 2.26 (0.39) 2.78 (0.24) 13.63 (6.50) 1.76 (0.39) 4.99 (0.40) 

Wealth (quintiles)      
Bottom quintile (ref.) 0 0 0 0 0 
2 1.22 (0.15) 0.27 (0.20) 5.57 (5.29) 0.55 (0.31) 0.63 (0.34) 
3 1.75 (0.23) 1.02 (0.20) 5.52 (5.31) 0.73 (0.30) 1.53 (0.35) 
4 2.00 (0.26) 1.57 (0.20) 12.05 (5.43) 1.34 (0.32) 2.15 (0.34) 
Top quintile 2.17 (0.29) 2.17 (0.20) 10.90 (5.27) 1.55 (0.31) 4.16 (0.36) 

Occupational complexity      
Managers, directors and senior office workers (ref.) 0 0 0 0 0 
Professional occupations 1.69 (0.36) 1.69 (0.31) 17.07 (8.31) 1.63 (0.49) 3.25 (0.57) 
Associate and professional and technical occupations 1.30 (0.28) 0.68 (0.31) -2.27 (8.82) 0.20 (0.52) 1.11 (0.57) 
Administrative and secretarial 1.09 (0.19) 0.23 (0.26) -2.36 (7.38) 0.44 (0.43) -0.34 (0.48) 
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Variable Prospective memory Verbal recall Search speed Search accuracy Verbal fluency 
 Odds ratio correct 

response (se) 
Coeff (se) Coeff (se) Coeff (se) Coeff (se) 

Skilled trade occupations 0.55 (0.14) -0.38 (0.37) -0.62 (9.96) -0.37 (0.60) -1.38 (0.65) 
Caring, leisure and other services 0.75 (0.15) -0.64 (0.31) 5.11 (8.44) -0.22 (0.48) -0.26 (0.57) 
Sales and customer service occupations 0.96 (0.19) -0.62 (0.30) -9.90 (8.28) -0.03 (0.50) -1.10 (0.54) 
Process, plant and machine operators 0.42 (0.10) -1.80 (0.35) -10.43 (10.23) -1.10 (0.56) -3.68 (0.59) 
Elementary occupations 0.54 (0.10) -1.32 (0.29) -6.08 (7.85) -0.70 (0.46) -2.38 (0.50) 
Never worked and long-term non-employed 0.69 (0.23) -0.74 (0.47) 5.69 (15.09) -0.09 (0.85) -2.31 (0.78) 

Self-reported CVD      
Not reported (ref.) 0 0 0 0 0 
Reported 0.85 (0.07) -0.36 (0.14) -5.97 (3.59) -0.46 (0.21) -0.25 (0.24) 

Self-reported hypertension      
Not reported (ref.) 0 0 0 0 0 
Reported 0.96 (0.08) -0.17 (0.13) -4.34 (3.43) -0.40 (0.21) -0.34 (0.23) 

Self-reported chronic lung disease      
Not reported (ref.) 0 0 0 0 0 
Reported 0.98 (0.14) -0.23 (0.21) -13.57 (5.32) -0.56 (0.30) -1.13 (0.36) 

SBP 1.00 (0.002) -0.003 (0.004) -0.06 (0.10) -0.004 (0.005) -0.01 (0.006) 

BMI 0.98 (0.008) -0.06 (0.01) -0.84 (0.35) -0.05 (0.02) -0.04 (0.02) 

FEV1 1.29 (0.11) 0.76 (0.13) 11.74 (3.65) 0.82 (0.21) 1.34 (0.25) 

Depressive symptoms 0.92 (0.02) -0.19 (0.03) -4.83 (0.79) -0.34 (0.05) -0.31 (0.06) 

Smoking status      
Never smoked (ref.) 0 0 0 0 0 
Former smoker 1.10 (0.10) -0.03 (0.14) 0.59 (3.51) 0.09 (0.21) -0.06 (0.24) 
Current smoker 0.69 (0.10) -0.77 (0.22) -9.07 (5.52) -0.80 (0.33) -1.37 (0.39) 

Physical activity      
Inactive (ref.) 0 0 0 0 0 
Low 1.32 (0.22) 0.86 (0.27) 13.86 (7.49) 1.34 (0.45) 1.77 (0.46) 
Moderate 1.72 (0.28) 1.60 (0.26) 29.89 (7.33) 2.36 (0.44) 3.10 (0.46) 
High 2.11 (0.41) 2.10 (0.30) 36.82 (8.32) 2.52 (0.51) 3.94 (0.55) 

Social contact (continuous) 1.07 (0.02) 0.25 (0.04) 4.01 (0.93) 0.25 (0.06) 0.33 (0.06) 
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8.4.3 Cognitive function and total non-employment 

The age-adjusted baseline cognitive function scores for each category of total non-employment 

are illustrated in figures 8.2 (men) and 8.3 (women).  

 

For men, the odds of giving a correct response to the prospective memory test decreased 

across the non-employment categories. Verbal recall test scores were slightly higher for men 

who were non-employed for >2-10% of their working life (hereafter non-employment for x%), 

and then decreased across the non-employment categories. Search speed and accuracy 

scores decreased across the non-employment for >2-10%, >10-20% and >20-30% categories 

but increased again for men in non-employment for >30%. Verbal fluency scores were similar 

across the non-employment for 0-2%, >2-10% and >10-20% categories but were lower for men 

who were in non-employment for >20-30% and >30%. 

 

In contrast, for women, the performance on the all the cognitive tests appeared to improve 

across the non-employment categories to the non-employment for >30-40% category and then 

decreased again, with women in non-employment for >80% performing the worst on all the 

cognitive tests, except for search accuracy.  

 

The age-adjusted bivariable associations between non-employment and baseline cognitive 

function are presented in Annex D.3, tables D.16 and D.17. 
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Figure 8.2: Wave 3 cognitive function by non-employment category, men 
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Figure 8.3: Wave 3 cognitive function by non-employment category, women 
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8.4.4 Multivariable analysis: Association between total non-employment and baseline 
cognitive function 

Tables 8.4 - 8.8 present the results of the series of multivariable regression models. 

 

The reference category for the analyses for men was non-employment for 0-2%, while for 

women it was non-employment for 0-10%. 

 

8.4.4.1 Prospective memory 

The age-adjusted model indicated that there was a negative linear trend in the association of 

non-employment with prospective memory for men (table 8.4). Increasing non-employment 

duration was associated with lower odds of a correct prospective memory response compared 

to the reference category. Adjustment for the confounding and mediating variables had little 

effect on this association. Although none of the non-employment categories were associated 

with a correct response in the age-adjusted model, the decrease in the odds ratio for the 

association with non-employment for >10-20% following additional adjustment for the indicators 

of disuse indicated that the association was suppressed by the higher occupational complexity 

of men in this non-employment category (see section 7.3.2). Adjustment for the health and 

lifestyle covariates had little effect, and in the final model non-employment for >10-20% was 

associated with significantly lower odds of a correct response.  

 

For women, the odds ratios in the age-adjusted model suggested an inverse u-shaped 

association between total non-employment and the odds of a correct prospective memory 

response. Compared to the reference category, non-employment for >30-40% was associated 

with significantly higher odds of a correct response. This association was partially explained by 

the lifestyle variables, but remained statistically significant in the final model. In the age-adjusted 

model the association of the non-employment for >40-60% category with higher odds of a 

correct response was borderline significant. Adjustment for educational attainment increased 

the odds ratio indicating that it was suppressed by the lower educational attainment of women in 

this non-employment category (see section 7.3.1), Similar to the association between non-

employment for >30-40% and higher odds of a correct response, adjustment for the lifestyle 

mediators partially attenuated the association, but in the final model the association remained 

statistically significant. 
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Table 8.4: Associations between total non-employment and prospective memory (odds ratios of a correct response and 95%CI) 

  Non-employment Model 1 Model 2a Model 2b Model 3 Model 4a Model 4b Model 5 Model 6 

Men 0-2% (ref.)         
n=1478 >2-10% 0.96 0.96 0.94 0.90 0.94 0.95 0.93 0.89 

   0.75, 1.23 0.75, 1.24 0.73, 1.22 0.69, 1.16 0.73, 1.22 0.74, 1.23 0.71, 1.20 0.68, 1.16 

 >10-20% 0.82 0.82 0.78 0.70 0.77 0.79 0.78 0.71 

   0.62, 1.10 0.62, 1.11 0.58, 1.05 0.52, 0.95 0.57, 1.04 0.59, 1.07 0.58, 1.05 0.52, 0.96 

 >20-30% 0.65 0.66 0.65 0.65 0.63 0.66 0.66 0.64 

   0.42, 1.02 0.42, 1.04 0.41, 1.03 0.41, 1.03 0.40, 0.99 0.42, 1.05 0.41, 1.05 0.40, 1.04 

 >30% 0.61 0.63 0.64 0.64 0.63 0.69 0.69 0.71 

   0.36, 1.05 0.37, 1.10 0.37, 1.11 0.37, 1.13 0.36, 1.10 0.39, 1.20 0.39, 1.20 0.40, 1.25 

 Trend 0.89 0.89 0.88 0.87 0.88 0.89 0.90 0.88 

   0.81, 0.97 0.81, 0.98 0.80, 0.97 0.78, 0.96 0.79, 0.97 0.81, 0.99 0.80, 0.98 0.79, 0.97 

Women 0-10% (ref.)         
n=2525 >10-20% 1.20 1.21 1.23 1.23 1.22 1.22 1.18 1.18 

   0.91, 1.58 0.92, 1.60 0.93, 1.63 0.92, 1.63 0.92, 1.61 0.92, 1.62 0.89, 1.57 0.88, 1.57 

 >20-30% 1.18 1.20 1.25 1.21 1.25 1.25 1.19 1.19 

   0.91, 1.53 0.93, 1.57 0.95, 1.63 0.92, 1.59 0.96, 1.63 0.96, 1.63 0.91, 1.56 0.90, 1.56 

 >30-40% 1.46 1.47 1.48 1.45 1.45 1.47 1.40 1.40 

   1.10, 1.95 1.10, 1.96 1.11, 1.97 1.08, 1.94 1.08, 1.94 1.10, 1.96 1.05, 1.88 1.04, 1.88 

 >40-60% 1.27 1.29 1.36 1.36 1.36 1.40 1.32 1.35 

   0.98, 1.65 0.99, 1.68 1.04, 1.78 1.03, 1.79 1.04, 1.78 1.07, 1.84 1.00, 1.73 1.02, 1.79 

 >60-80% 1.22 1.21 1.30 1.31 1.30 1.34 1.29 1.33 

   0.90, 1.66 0.89, 1.65 0.95, 1.78 0.96, 1.81 0.95, 1.78 0.98, 1.84 0.94, 1.77 0.96, 1.84 

 >80% 0.74 0.73 0.80 0.83 0.79 0.82 0.81 0.85 

   0.51, 1.07 0.50, 1.06 0.55, 1.16 0.56, 1.21 0.54, 1.15 0.56, 1.19 0.55, 1.18 0.58, 1.26 

 Trend 1.01 1.00 1.02 1.02 1.02 1.02 1.02 1.03 

   0.96, 1.05 0.96, 1.05 0.97, 1.06 0.98, 1.07 0.97, 1.06 0.98, 1.07 0.97, 1.07 0.98, 1.08 
Model 1: Adjusted for age centred and age centred squared; Model 2: Model 1 additionally adjusted for childhood social circumstances, childhood emotional and nervous problems (2a), and additionally for 
educational attainment (2b); Model 3: Model 2 additionally adjusted for household wealth (quintiles) and occupational complexity; Model 4: Model 2 additionally adjusted for self-reported CVD, self-reported 
hypertension, BMI, and FEV1 (4a), and additionally for depressive symptoms (4b); Model 5: Model 2 additionally adjusted for smoking, physical activity and social activity; Model 6: Model 1 adjusted for all 
the covariates in models 2-5.
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8.4.4.2 Verbal recall 

For men, in the age-adjusted model non-employment for >2-10% was associated with 

significantly higher verbal recall compared to non-employment for 0-2% (table 8.5). Adjustment 

for educational attainment partially attenuated the association, and additional adjustment for the 

indicators of disuse, namely occupational complexity, and the mediating lifestyle variables 

further attenuated the association. In the final model although non-employment for >2-10% was 

associated with higher verbal recall, the association was not statistically significant at the 0.05 

level. 

 

In the age-adjusted model non-employment for >30% was associated with significantly lower 

verbal recall. Adjustment for educational attainment partially attenuated this association, and 

additional adjustment for the indicators of disuse, namely household wealth, and the mediating 

variables that indicated depressive symptoms and lifestyle further attenuated the association. In 

the final model the association of non-employment for >30% with lower verbal recall was not 

significant at the 0.05 level.  

 

For women, similar to prospective memory, the age-adjusted model suggested an inverse u-

shaped association between non-employment and verbal recall, with scores being highest for 

women who were in non-employment for >30-40%. Compared to the reference category, non-

employment for >20-30% and >30-40% were associated with significantly higher verbal recall. 

This association was slightly attenuated by adjustment for the indicators of disuse. The 

association between non-employment for >30-40% and higher verbal recall was further 

decreased by adjustment for the mediating physical health variables, but these factors had little 

effect on the association for non-employment for >20-30%. Adjustment for the mediating 

lifestyle variables weakened the association between these non-employment categories and 

higher verbal recall. However, residual and statistically significant positive associations 

remained in the final model. The age-adjusted model also suggested that non-employment for 

>80% was associated with lower verbal recall scores, but this was not statistically significant, 

and it was largely attenuated by adjustment for educational attainment and depressive 

symptoms. 
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Table 8.5: Associations between total non-employment and verbal recall (regression coefficients and 95%CI) 

  Non-employment Model 1 Model 2a Model 2b Model 3 Model 4a Model 4b Model 5 Model 6 

Men 0-2% (ref.)         
n=1507 >2-10% 0.46 0.47 0.38 0.31 0.41 0.43 0.33 0.30 

   0.05, 0.86 0.07, 0.87 -0.005, 0.77 -0.08, 0.69 0.02, 0.80 0.04, 0.81 -0.05, 0.71 -0.09, 0.68 

 >10-20% 0.27 0.27 0.02 -0.07 0.05 0.10 0.09 0.03 

   -0.19, 0.74 -0.19, 0.74 -0.43, 0.47 -0.52, 0.38 -0.40, 0.50 -0.34, 0.54 -0.35, 0.53 -0.42, 0.47 

 >20-30% 0.09 0.11 0.12 0.25 0.15 0.24 0.25 0.35 

   -0.64, 0.81 -0.60, 0.83 -0.57, 0.81 -0.44, 0.94 -0.54, 0.84 -0.45, 0.93 -0.43, 0.93 -0.33, 1.04 

 >30% -1.02 -1.04 -0.96 -0.72 -0.92 -0.78 -0.75 -0.57 

   -1.88, -0.16 -1.90, -0.18 -1.79, -0.13 -1.55, 0.11 -1.74, -0.09 -1.61, 0.04 -1.57, 0.07 -1.40, 0.25 

 Trend -0.06 -0.06 -0.09 -0.06 -0.08 -0.05 -0.04 -0.02 

   -0.21, 0.10 -0.21, 0.10 -0.23, 0.06 -0.21, 0.08 -0.22, 0.07 -0.19, 0.10 -0.18, 0.10 -0.17, 0.12 

Women 0-10% (ref.)         
n=2560 >10-20% 0.19 0.25 0.29 0.28 0.25 0.26 0.17 0.16 

   -0.25, 0.62 -0.18, 0.68 -0.13, 0.70 -0.13, 0.68 -0.16, 0.67 -0.15, 0.67 -0.23, 0.58 -0.24, 0.56 

 >20-30% 0.50 0.57 0.67 0.60 0.67 0.67 0.55 0.52 

   0.09, 0.91 0.16, 0.97 0.28, 1.06 0.21, 0.99 0.28, 1.06 0.28, 1.06 0.16, 0.94 0.14, 0.91 

 >30-40% 0.62 0.65 0.64 0.61 0.58 0.60 0.50 0.48 

   0.18, 1.07 0.21, 1.09 0.22, 1.06 0.19, 1.03 0.16, 1.00 0.18, 1.02 0.09, 0.92 0.07, 0.90 

 >40-60% 0.02 0.07 0.23 0.20 0.21 0.26 0.14 0.16 

   -0.39, 0.44 -0.34, 0.48 -0.17, 0.62 -0.20, 0.59 -0.18, 0.61 -0.13, 0.66 -0.25, 0.53 -0.23, 0.55 

 >60-80% 0.12 0.09 0.26 0.23 0.25 0.32 0.21 0.22 

   -0.36, 0.60 -0.38, 0.57 -0.20, 0.72 -0.23, 0.69 -0.21, 0.71 -0.14, 0.78 -0.25, 0.66 -0.24, 0.67 

 >80% -0.46 -0.47 -0.20 -0.23 -0.24 -0.16 -0.18 -0.19 

   -1.04, 0.13 -1.05, 0.11 -0.76, 0.36 -0.79, 0.34 -0.80, 0.32 -0.72, 0.39 -0.73, 0.37 -0.75, 0.36 

 Trend -0.03 -0.03 0.004 0.003 0.001 0.01 0.002 0.007 

   -0.10, 0.04 -0.10, 0.04 -0.06, 0.07 -0.06, 0.07 -0.07, 0.07 -0.05, 0.08 -0.06, 0.07 -0.06, 0.07 
Model 1: Adjusted for age centred and age centred squared; Model 2: Model 1 additionally adjusted for childhood social circumstances, childhood emotional and nervous problems (2a), and additionally for 
educational attainment (2b); Model 3: Model 2 additionally adjusted for household wealth (quintiles) and occupational complexity; Model 4: Model 2 additionally adjusted for self-reported CVD, self-reported 
hypertension, BMI, and FEV1 (4a), and additionally for depressive symptoms (4b); Model 5: Model 2 additionally adjusted for smoking, physical activity and social activity; Model 6: Model 1 adjusted for all 
the covariates in models 2-5.
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8.4.4.3 Search speed 

For men the negative regression coefficients for non-employment for >10-20% and >20-30% 

suggested that they were associated with lower search speed, although the association was 

only statistically significant for non-employment for >10-20% (table 8.6). Adjustment for 

educational attainment and the indicators of disuse, namely occupational complexity, 

strengthened the negative coefficient for non-employment for >10-20%, which indicated that the 

negative association was being suppressed by the higher educational attainment and 

occupational complexity of these men (see section 7.3.1 and 7.3.2). Adjustment for the health 

and lifestyle covariates had little effect on the strength of this. Conversely the negative, but not 

statistically significant regression coefficient for non-employment for >20-30% was partially 

attenuated by adjustment for the physical health, depressive symptoms and lifestyle variables. 

In the final model, there was a statistically significant residual, negative association between 

non-employment for >10-20% and search speed. Non-employment for >30% was not 

associated with search speed. 

 

Turning to women, the models suggested an inverse u-shaped association. In the age-adjusted 

model, non-employment for >10-20% and >30-40% were associated with significantly higher 

search speed. Although the model series indicated that these associations were not explained 

by childhood factors or educational attainment, the indicators of disuse or the physical health 

and depressive symptoms mediators, adjustment for the lifestyle mediators partly attenuated 

the association. Adjustment for educational attainment, and additionally for depressive 

symptoms strengthened the positive regression coefficients for non-employment for >40-60%, 

and in the final model non-employment for >40-60% was associated with significantly higher 

search speed. This strengthening of the positive association indicated that it was suppressed by 

the lower educational attainment and the higher depressive symptoms of women who were in 

non-employment for >40-60% (see sections 7.3.1 and 7.3.3) . The negative association in the 

age-adjusted model for non-employment for >80% suggested that it was associated with lower 

search speed, but the association was not statistically significant. Adjustment for educational 

attainment largely attenuated the regression coefficient, with further attenuation following 

adjustment for depressive symptoms and lifestyle, and in the final model the negative 

association was completely attenuated.  
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Table 8.6: Associations between total non-employment and search speed (regression coefficients and 95%CI) 

  Non-employment Model 1 Model 2a Model 2b Model 3 Model 4a Model 4b Model 5 Model 6 

Men 0-2% (ref.)         
n=1437 >2-10% -3.95 -3.64 -4.93 -4.76 -4.42 -4.17 -4.44 -3.95 

   -13.49, 5.58 -13.16, 5.89 -14.35, 4.49 -14.18, 4.66 -13.85, 5.01 -13.61, 5.26 -13.83, 4.95 -13.41, 5.51 

 >10-20% -13.41 -13.87 -17.84 -19.05 -16.92 -16.36 -16.78 -17.69 

   -24.47, -2.36 -24.92, -2.82 -28.83, -6.85 -30.11, -8.00 -27.92, -5.92 -27.38, -5.33 -27.73, -5.82 -28.79, -6.60 

 >20-30% -13.39 -12.95 -13.72 -13.08 -12.36 -11.51 -9.97 -9.71 

   -30.46, 3.68 -30.01, 4.10 -30.58, 3.15 -30.02, 3.87 -29.23, 4.52 -28.41, 5.40 -26.86, 6.92 -26.72, 7.29 

 >30% 0.61 -1.43 -0.11 1.76 0.31 1.68 3.62 4.18 

   -20.30, 21.53 -22.39, 19.53 -20.80, 20.59 -18.96, 22.48 -20.39, 21.02 -19.11, 22.47 -17.11, 24.35 -16.67, 25.03 

 Trend -3.33 -3.57 -4.08 -4.00 -3.76 -3.46 -3.20 -3.23 

   -6.96, 0.30 -7.21, 0.07 -7.67, -0.50 -7.63, -0.37 -7.32, -0.20 -7.07, 0.15 -6.78, 0.38 -6.88, 0.42 

Women 0-10% (ref.)         
n=2442 >10-20% 13.39 13.89 14.05 13.85 13.76 14.51 12.85 13.05 

   2.26, 24.52 2.75, 25.03 2.91, 25.20 2.69, 25.02 2.63, 24.90 3.07, 25.23 1.76, 23.95 1.97, 24.14 

 >20-30% 7.29 7.62 8.18 8.23 8.02 7.98 6.23 7.07 

   -3.31, 17.88 -3.00, 18.21 -2.46, 18.82 -2.45, 18.90 -2.61, 18.64 -2.60, 18.55 -4.38, 16.85 -3.54, 17.68 

 >30-40% 16.49 16.68 16.54 16.44 15.72 16.39 14.77 15.42 

   5.15, 27.83 5.34, 28.02 5.16, 27.91 5.03, 27.85 4.36, 27.09 5.08, 27.70 3.44, 26.09 4.07, 26.76 

 >40-60% 8.55 8.89 9.85 9.95 9.58 11.20 9.06 10.75 

   -2.10, 19.21 -1.77, 19.55 -0.85, 20.54 -0.83, 20.72 -1.11, 20.27 0.55, 21.86 -1.58, 19.71 0.03, 21.47 

 >60-80% 6.41 6.45 7.61 6.63 7.65 9.52 8.05 8.96 

   -6.00, 18.82 -5.97, 18.87 -4.86, 20.08 -5.99, 19.24 -4.80, 20.10 -2.89, 21.92 -4.35, 20.44 -3.56, 21.47 

 >80% -8.17 -8.52 -6.84 -7.15 -7.11 -4.86 -5.20 -3.47 

   -23.29, 6.94 -23.64, 6.60 -22.02, 8.33 -22.65, 8.35 -22.25, 8.04 -19.95, 10.24 -20.29, 9.89 -18.86, 11.93 

 Trend -0.04 -0.06 0.18 0.18 0.15 0.54 0.34 0.68 

   -1.79, 1.72 -1.82, 1.69 -1.58, 1.94 -1.64, 1.99 -1.60, 1.90 -1.21, 2.30 -1.40, 2.08 -1.13, 2.49 
Model 1: Adjusted for age centred and age centred squared; Model 2: Model 1 additionally adjusted for childhood social circumstances, childhood emotional and nervous problems (2a), and additionally for 
educational attainment (2b); Model 3: Model 2 additionally adjusted for household wealth (quintiles) and occupational complexity; Model 4: Model 2 additionally adjusted for self-reported CVD, self-reported 
hypertension, BMI, and FEV1 (4a), and additionally for depressive symptoms (4b); Model 5: Model 2 additionally adjusted for smoking, physical activity and social activity; Model 6: Model 1 adjusted for all 
the covariates in models 2-5.
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8.4.4.4 Search accuracy 

Among men, total non-employment was not significantly associated with search accuracy in the 

age-adjusted model (table 8.7). Similarly, to search speed, adjustment for educational 

attainment and the indicators of disuse strengthened the negative regression coefficients for 

non-employment for >10-20%, indicating that a negative association was suppressed by the 

higher educational attainment and occupational complexity of these men (see sections 7.3.1 

and 7.3.2). Additional adjustment for physical health, depressive symptoms and lifestyle partially 

attenuated the regression coefficient, and in the final model, the negative association was not 

statistically significant. 

 

For women, non-employment for >10-20%, >20-30%, >30-40% and >40-60% were associated 

with significantly higher search accuracy. Adjustment for the lifestyle variables partially 

attenuated the association but adjustment for childhood circumstances, educational attainment, 

the indicators of disuse, and the mediating physical health and depressive symptom variables 

had little effect. In the final model there was a statistically significant residual positive 

association between non-employment for >10-60% and search accuracy. 
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Table 8.7: Associations between total non-employment and search accuracy (regression coefficients and 95%CI) 

  Non-employment Model 1 Model 2a Model 2b Model 3 Model 4a Model 4b Model 5 Model 6 

Men 0-2% (ref.)         
n=1437 >2-10% 0.18 0.20 0.10 0.05 0.17 0.20 0.09 0.13 

   -0.42, 0.77 -0.40, 0.79 -0.48, 0.68 -0.53, 0.63 -0.41, 0.75 -0.38, 0.77 -0.49, 0.67 -0.45, 0.71 

 >10-20% -0.23 -0.26 -0.55 -0.67 -0.48 -0.41 -0.47 -0.52 

   -0.92, 0.46 -0.95, 0.43 -1.23, 0.13 -1.35, 0.01 -1.16, 0.20 -1.09, 0.26 -1.15, 0.20 -1.20, 0.16 

 >20-30% -0.66 -0.62 -0.63 -0.56 -0.52 -0.42 -0.37 -0.30 

   -1.73, 0.40 -1.68, 0.44 -1.67, 0.41 -1.61, 0.48 -1.56, 0.52 -1.46, 0.62 -1.41, 0.67 -1.34, 0.75 

 >30% 0.02 -0.10 0.002 0.18 0.06 0.22 0.21 0.37 

   -1.28, 1.33 -1.41, 1.20 -1.28, 1.28 -1.10, 1.46 -1.22, 1.33 -1.06, 1.50 -1.06, 1.49 -0.91, 1.65 

 Trend -0.10 -0.12 -0.15 -0.14 -0.12 -0.09 -0.09 -0.07 

   -0.32, 0.12 -0.33, 0.10 -0.36, 0.06 -0.36, 0.08 -0.33, 0.09 -0.30, 0.12 -0.30, 0.12 -0.29, 0.14 

Women 0-10% (ref.)         
n=2442 >10-20% 0.83 0.91 0.94 0.92 0.93 0.95 0.87 0.88 

   0.17, 1.50 0.25, 1.57 0.28, 1.60 0.26, 1.58 0.27, 1.59 0.30, 1.61 0.21, 1.52 0.22, 1.54 

 >20-30% 0.76 0.82 0.89 0.85 0.89 0.89 0.77 0.79 

   0.13, 1.40 0.19, 1.45 0.26, 1.52 0.22, 1.48 0.26, 1.52 0.26, 1.52 0.14, 1.40 0.16, 1.42 

 >30-40% 1.61 1.64 1.64 1.61 1.59 1.63 1.51 1.54 

   0.93, 2.29 0.96, 2.32 0.96, 2.31 0.93, 2.29 0.91, 2.26 0.96, 2.31 0.84, 2.18 0.87, 2.21 

 >40-60% 0.74 0.80 0.90 0.89 0.90 1.01 0.86 0.97 

   0.10, 1.37 0.16, 1.43 0.27, 1.54 0.25, 1.52 0.26, 1.53 0.38, 1.64 0.23, 1.49 0.33, 1.60 

 >60-80% 0.34 0.34 0.43 0.38 0.45 0.58 0.44 0.52 

   -0.41, 1.08 -0.40, 1.08 -0.31, 1.17 -0.37, 1.13 -0.29, 1.19 -0.16, 1.31 -0.29, 1.18 -0.22, 1.26 

 >80% 0.19 0.16 0.33 0.34 0.31 0.47 0.42 0.57 

   -0.72, 1.09 -0.75, 1.06 -0.58, 1.22 -0.57, 1.26 -0.59, 1.21 -0.43, 1.36 -0.47, 1.31 -0.34, 1.48 

 Trend 0.06 0.05 0.08 0.08 0.08 0.10 0.08 0.11 

    -0.05, 0.16 -0.05, 0.16 -0.03, 0.18 -0.03, 0.19 -0.03, 0.19 -0.0005, 0.21 -0.02, 0.19 0.004, 0.22 
Model 1: Adjusted for age centred and age centred squared; Model 2: Model 1 additionally adjusted for childhood social circumstances, childhood emotional and nervous problems (2a), and additionally for 
educational attainment (2b); Model 3: Model 2 additionally adjusted for household wealth (quintiles) and occupational complexity; Model 4: Model 2 additionally adjusted for self-reported CVD, self-reported 
hypertension, BMI, and FEV1 (4a), and additionally for depressive symptoms (4b); Model 5: Model 2 additionally adjusted for smoking, physical activity and social activity; Model 6: Model 1 adjusted for all 
the covariates in models 2-5.



 

298 
 

8.4.4.5 Verbal fluency 

For men, in the age adjusted models none of the regression coefficients were statistically 

significant (table 8.8); however, the negative coefficient for non-employment for >30% 

suggested that it was associated with lower verbal fluency. Adjustment for educational 

attainment partially attenuated the regression coefficient, and it was further attenuated by 

additional adjustment for the indicators of disuse, namely household wealth, and depressive 

symptoms and lifestyle. However a non-significant residual negative association between non-

employment for >30% and verbal fluency remained in the final model. 

 

Among women, the age-adjusted models again suggested an inverse u-shaped association 

between total non-employment and verbal fluency; the regression coefficients were highest for 

women who were in non-employment for >20-30%, and lowest for women who were in non-

employment for >80% of their working life. In the age-adjusted model, the statistically significant 

positive regression coefficient for the >20-30% category and borderline significant regression 

coefficient for the >30-40% category indicated that these non-employment durations were 

associated with higher verbal fluency. Adjustment of the age-adjusted model for childhood 

factors and educational attainment strengthened the regression coefficients for non-employment 

for >20-30% and >40-60% indicating that they were suppressed by the disadvantaged 

childhood circumstances and lower educational attainment of women in these non-employment 

categories (see section 7.3.1). Adjustment for the indicators of disuse partially attenuated the 

regression coefficients for the non-employment for >30-40% category, as did adjustment for the 

mediating health and lifestyle covariates, and in the final model the negative coefficients were 

not statistically significant. Conversely, adjustment for the indicators of disuse and for health 

and depressive symptoms had little effect on the association for non-employment for >20-30%; 

but adjustment for the lifestyle mediators partially attenuated the coefficient. In the final model a 

statistically significant residual positive association remained between non-employment for >20-

30% and verbal fluency. The negative, but not statistically significant coefficient for non-

employment for >80% was completely attenuated by educational attainment. 
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Table 8.8: Associations between total non-employment and verbal fluency (regression coefficients and 95%CI) 

  Non-employment Model 1 Model 2a Model 2b Model 3 Model 4a Model 4b Model 5 Model 6 

Men 0-2% (ref.)         
n=1507 >2-10% 0.14 0.15 0.04 -0.04 0.03 0.07 -0.03 -0.08 

   -0.60, 0.88 -0.59, 0.89 -0.69, 0.76 -0.77, 0.69 -0.70, 0.76 -0.66, 0.79 -0.75, 0.69 -0.81, 0.65 

 >10-20% 0.29 0.27 -0.06 -0.18 -0.05 0.04 0.01 -0.09 

   -0.57, 1.15 -0.58, 1.13 -0.90, 0.79 -1.03, 0.66 -0.90, 0.79 -0.81, 0.88 -0.82, 0.85 -0.94, 0.75 

 >20-30% -0.62 -0.58 -0.57 -0.37 -0.55 -0.39 -0.40 -0.21 

   -1.94, 0.70 -1.89, 0.74 -1.86, 0.73 -1.68, 0.93 -1.85, 0.75 -1.69, 0.90 -1.69, 0.90 -1.52, 1.10 

 >30% -1.56 -1.59 -1.49 -1.20 -1.51 -1.28 -1.16 -0.92 

   -3.14, 0.03 -3.17, -0.005 -3.05, 0.06 -2.77, 0.36 -3.07, 0.05 -2.84, 0.28 -2.72, 0.39 -2.50, 0.65 

 Trend -0.18 -0.18 -0.22 -0.19 -0.22 -0.17 -0.16 -0.13 

   -0.48, 0.12 -0.48, 0.12 -0.52, 0.07 -0.47, 0.10 -0.51, 0.08 -0.46, 0.13 -0.45, 0.14 -0.42, 0.16 

Women 0-10% (ref.)         
n=2561 >10-20% 0.46 0.60 0.68 0.66 0.63 0.65 0.52 0.52 

   -0.31, 1.22 -0.15, 1.35 -0.05, 1.40 -0.06, 1.37 -0.09, 1.36 -0.08, 1.37 -0.20, 1.24 -0.19, 1.24 

 >20-30% 0.79 0.94 1.14 1.07 1.10 1.10 0.96 0.92 

   0.06, 1.51 0.23, 1.65 0.44, 1.83 0.38, 1.75 0.41, 1.79 0.41, 1.78 0.28, 1.65 0.24, 1.60 

 >30-40% 0.69 0.74 0.78 0.69 0.68 0.71 0.57 0.52 

   -0.09, 1.46 -0.02, 1.51 0.03, 1.52 -0.05, 1.42 -0.06, 1.42 -0.03, 1.45 -0.16, 1.31 -0.21, 1.25 

 >40-60% 0.18 0.29 0.57 0.49 0.52 0.59 0.46 0.42 

   -0.55, 0.91 -0.43, 1.01 -0.12, 1.27 -0.20, 1.18 -0.18, 1.21 -0.10, 1.29 -0.23, 1.15 -0.27, 1.11 

 >60-80% -0.12 -0.15 0.23 0.26 0.25 0.34 0.19 0.29 

   -0.97, 0.73 -0.99, 0.68 -0.58, 1.04 -0.55, 1.07 -0.56, 1.06 -0.46, 1.15 -0.61, 0.99 -0.51, 1.09 

 >80% -0.42 -0.43 0.06 0.11 0.006 0.12 0.14 0.22 

   -1.45, 0.61 -1.45, 0.58 -0.93, 1.04 -0.87, 1.11 -0.98, 0.99 -0.86, 1.10 -0.83, 1.11 -0.76, 1.20 

 Trend -0.05 -0.06 0.01 0.01 0.01 0.03 0.01 0.03 

   -0.17, 0.07 -0.18, 0.06 -0.10, 0.13 -0.10, 0.13 -0.11, 0.12 -0.09, 0.14 -0.10, 0.13 -0.09, 0.14 
Model 1: Adjusted for age centred and age centred squared; Model 2: Model 1 additionally adjusted for childhood social circumstances, childhood emotional and nervous problems (2a), and additionally for 
educational attainment (2b); Model 3: Model 2 additionally adjusted for household wealth (quintiles) and occupational complexity; Model 4: Model 2 additionally adjusted for self-reported CVD, self-reported 
hypertension, BMI, and FEV1 (4a), and additionally for depressive symptoms (4b); Model 5: Model 2 additionally adjusted for smoking, physical activity and social activity; Model 6: Model 1 adjusted for all 
the covariates in models 2-5.
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8.4.4.6 Key findings 

The analyses reported above indicated that for both men and women non-employment was 

associated with cognitive function, and that these associations differed by gender and measure 

of cognitive function. For men, compared to those who had a minimal level of non-employment 

across their working life (0-2% of the working life non-employed), long-term non-employment 

(non-employment for >20%) was associated with lower cognitive function. However, this 

association was only statistically significant for the non-employment for >30% category and 

when cognitive function was measured by verbal recall and verbal fluency. The model series 

indicated that the negative association was partly explained by educational attainment, and 

partly mediated by cognitive disuse (lower household wealth and occupational complexity) and 

poorer physical health, higher levels of depressive symptoms and poorer lifestyle. In the age-

adjusted model an intermediate non-employment duration (>10-20%) was also associated with 

significantly lower cognitive function, but only when measured by search speed. The negative 

association between non-employment for >10-20% and search speed was strengthened when 

the higher educational attainment and occupational complexity of men in this non-employment 

category were controlled for. Finally, a short non-employment duration (non-employment for >2-

10%) was associated with higher verbal recall. The model series indicated that this positive 

association was explained by the higher educational attainment and occupational complexity of 

men in non-employment for >2-10%.  

 

The associations between non-employment and cognitive function that were seen for women 

were very different. Analyses for all cognitive measures suggested an inverse u-shaped 

association between non-employment and cognitive function, with the non-employment for >20-

30% and >30-40% categories being associated with the highest cognitive function, and the non-

employment for >80% category being associated with the lowest cognitive function, although it 

was not significantly lower compared to the reference category. The negative, but not 

statistically significant association between non-employment for >80% and cognitive function 

was explained by educational attainment, and mediated by the indicators of disuse (household 

wealth but not occupational complexity), and higher levels of depressive symptoms and poorer 

lifestyle. Conversely, the positive association between intermediate non-employment durations 

(non-employment for >10-40%) and cognitive function was partly mediated by lifestyle factors, 
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but was not explained by educational attainment, the indicators of disuse, or health and 

depressive symptoms. 

 

The following section examines associations between eight non-employment situations and 

baseline cognitive function, which may offer insights into the above associations. 

 

8.4.5 Multivariable analysis: Associations between non-employment situations and 
cognitive function 

Regression models were used to test the associations between the duration of eight non-

employment situations and cognitive function: Unemployed and looking for a job, Short-term 

job, Sick/ disabled, Home/ family care, Retired, Education/ training, Voluntary work, and Other 

non-employed. The analytic models were otherwise the same as those in the previous section 

except that the models included all eight of the non-employment situations. For men, the 

reference category for all non-employment situations was <2% of the working life, and for 

women, this was also <2% of the working life except for Home/ family care, which was <10% of 

the working life. 

 

8.4.5.1 Prospective memory 

For men the age-adjusted model revealed that the situation Unemployed and looking for a job 

for ≥2% was associated with significantly lower odds of a correct prospective memory response 

(table 8.9). This association was partially attenuated by adjustment for educational attainment 

and was mediated by additional adjustment for the indicators of disuse, notably household 

wealth, and depressive symptoms. In the final model a borderline residual association 

remained.   

 

Retired for >10% (long-term Retired) was also associated with significantly lower odds of a 

correct prospective memory response, but only in the final model. The model series indicated 

that this association was suppressed by educational attainment and the indicators of disuse, 

notably occupational complexity (section 7.5 showed that men who were Retired for >10% had 

higher educational attainment and occupational complexity compared to men who were Retired 

for <2%).  
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Turning to women, the age-adjusted model indicated that the situations Home/ family care and 

Voluntary work were associated with significantly higher odds of a correct prospective memory 

response (table 8.10). Significantly higher odds of a correct prospective memory response were 

seen for the >20-30% and >30-40% Home/ family care categories. This association was not 

explained by childhood factors or educational attainment, and was not mediated by the 

indicators of disuse, or the health and lifestyle variables. The age-adjusted model indicated that 

long-term Home/ family care (Home/ family care for >80%) was associated with significantly 

lower odds of a correct prospective memory response. This association was attenuated by 

adjustment for educational attainment and was mediated by the indicators of disuse, notably 

occupational complexity, depressive symptoms and the lifestyle variables.  

 

Voluntary work for ≥2% was also associated with higher cognitive function measured by 

prospective memory among women. While this association was partly attenuated following 

adjustment for educational attainment and the mediating lifestyle variables, in the final model a 

residual statistically significant association remained.
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Table 8.9: Association between % working life in each the non-employment situations and prospective memory, men (odds ratio of a correct response and 95%CI) 

  Model 1 Model 2a Model 2b Model 3 Model 4a Model 4b Model 5 Model 6 
Unemployed and looking for a job          
≥2% 0.61 0.61 0.65 0.69 0.64 0.67 0.65 0.69 
 0.42, 0.89 0.42, 0.89 0.45, 0.95 0.47, 1.02 0.44, 0.94 0.46, 0.99 0.44, 0.95 0.46, 1.02 
Short-term job         
≥2% 1.45 1.47 1.47 1.57 1.45 1.45 1.54 1.64 
  0.74, 2.84 0.74, 2.90 0.74, 2.92 0.79, 3.15 0.73, 2.88 0.73, 2.90 0.76, 3.09 0.81, 3.33 
Sick/ disabled          
2-10% 0.75 0.80 0.85 0.89 0.86 0.98 0.85 0.98 
  0.44, 1.29 0.46, 1.37 0.49, 1.46 0.51, 1.55 0.50, 1.50 0.56, 1.71 0.49, 1.48 0.55, 1.75 
>10% 0.83 0.89 0.97 1.05 0.95 1.07 1.01 1.12 
  0.53, 1.30 0.56, 1.41 0.61, 1.53 0.65, 1.68 0.59, 1.51 0.67, 1.73 0.63, 1.63 0.68, 1.84 
Home/ family care          
≥2% 1.01 1.04 1.09 1.15 1.10 1.18 1.05 1.18 
  0.55, 1.87 0.56, 1.93 0.59, 2.02 0.62, 2.16 0.59, 2.04 0.63, 2.20 0.56, 1.96 0.62, 2.23 
Retired         
2-10% 1.18 1.18 1.16 1.08 1.16 1.18 1.14 1.08 
  0.90, 1.54 0.90, 1.55 0.88, 1.53 0.82, 1.43 0.88, 1.52 0.90, 1.56 0.87, 1.51 0.81, 1.44 
>10% 0.82 0.82 0.79 0.69 0.78 0.79 0.78 0.68 
  0.60, 1.13 0.60, 1.14 0.57, 1.09 0.49, 0.97 0.57, 1.09 0.57, 1.09 0.56, 1.08 0.48, 0.96 
Education/ training          
≥2% 1.35 1.22 0.96 0.85 0.95 0.97 1.00 0.89 
  0.90, 2.02 0.81, 1.85 0.62, 1.49 0.54, 1.33 0.62, 1.48 0.63, 1.51 0.64, 1.56 0.56, 1.41 
Voluntary work          
≥2% 0.88 0.83 0.64 0.59 0.67 0.68 0.63 0.65 
  0.29, 2.66 0.27, 2.52 0.21, 1.97 0.19, 1.81 0.21, 2.08 0.22, 2.13 0.20, 1.94 0.21, 2.05 
Other non-employed          
2-5% 0.78 0.79 0.82 0.81 0.79 0.82 0.82 0.78 
  0.46, 1.31 0.47, 1.35 0.49, 1.40 0.47, 1.39 0.47, 1.35 0.48, 1.41 0.48, 1.40 0.45, 1.35 
>5% 0.91 0.95 0.99 0.98 0.97 0.98 1.03 1.01 
  0.54, 1.53 0.57, 1.60 0.58, 1.67 0.57, 1.68 0.57, 1.64 0.58, 1.67 0.61, 1.76 0.59, 1.75 

Model 1: Adjusted for age centred and age centred squared; Model 2: Model 1 + childhood social circumstances, childhood emotional and nervous problems (2a), and educational attainment (2b); Model 3: 
Model +  household wealth (quintiles) and occupational complexity; Model 4: Model 2 + CVD, self-reported hypertension, BMI, and FEV1 (4a), and additionally for depressive symptoms (4b); Model 5: Model 
2 + smoking, physical activity and social activity. Model 6: Model 1 adjusted for all the covariates in models 2-5 
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Table 8.10: Association between % working life in each the non-employment situations and prospective memory, women (odds ratio of a correct response and 
95%CI) 

  Model 1 Model 2a Model 2b Model 3 Model 4a Model 4b Model 5 Model 6 

Unemployed and looking for a job          
≥2% 0.89 0.90 0.91 0.94 0.93 0.95 0.94 0.97 

 0.61, 1.30 0.61, 1.32 0.62, 1.34 0.64, 1.39 0.63, 1.38 0.64, 1.39 0.63, 1.38 0.65, 1.44 
Short-term job         
≥2% 1.24 1.26 1.28 1.21 1.25 1.25 1.23 1.17 
  0.77, 1.97 0.79, 2.01 0.80, 2.05 0.75, 1.95 0.78, 2.00 0.78, 2.01 0.77, 1.97 0.72, 1.89 
Sick/ disabled          
≥2% 0.83 0.84 0.90 0.99 0.91 0.97 0.99 1.07 
  0.61, 1.13 0.62, 1.15 0.66, 1.22 0.72, 1.36 0.66, 1.25 0.70, 1.33 0.72, 1.36 0.77, 1.48 
Home/ family care         
10-20% 1.18 1.22 1.27 1.26 1.26 1.26 1.22 1.22 

 0.92, 1.52 0.95, 1.58 0.98, 1.64 0.97, 1.64 0.98, 1.64 0.97, 1.63 0.94, 1.58 0.93, 1.58 
>20-30% 1.29 1.31 1.38 1.35 1.38 1.38 1.33 1.34 

 1.00, 1.65 1.02, 1.69 1.07, 1.78 1.05, 1.75 1.07, 1.78 1.06, 1.78 1.03, 1.72 1.03, 1.74 
>30-40% 1.67 1.68 1.73 1.73 1.7 1.71 1.66 1.69 

 1.25, 2.23 1.26, 2.24 1.29, 2.31 1.28, 2.32 1.27, 2.28 1.27, 2.30 1.23, 2.23 1.25, 2.28 
>40-60% 1.18 1.19 1.25 1.27 1.26 1.27 1.19 1.23 

 0.89, 1.55 0.90, 1.57 0.94, 1.67 0.95, 1.69 0.94, 1.67 0.95, 1.69 0.90, 1.58 0.92, 1.65 
>60-80% 1.18 1.17 1.26 1.26 1.25 1.29 1.23 1.26 

 0.86, 1.62 0.85, 1.61 0.91, 1.75 0.90, 1.75 0.91, 1.74 0.93, 1.78 0.89, 1.71 0.90, 1.76 
>80% 0.65 0.64 0.71 0.76 0.70 0.73 0.73 0.80 
  0.44, 0.97 0.43, 0.97 0.47, 1.06 0.50, 1.16 0.46, 1.05 0.48, 1.10 0.49, 1.11 0.53, 1.22 
Retired         
2-10% 1.12 1.14 1.15 1.08 1.14 1.14 1.16 1.10 

 0.83, 1.50 0.85, 1.54 0.85, 1.56 0.79, 1.46 0.84, 1.55 0.84, 1.54 0.85, 1.57 0.80, 1.49 
>10% 1.15 1.13 1.07 1.01 1.08 1.09 1.09 1.05 
  0.78, 1.70 0.76, 1.67 0.72, 1.58 0.68, 1.51 0.73, 1.61 0.73, 1.62 0.73, 1.62 0.70, 1.58 
Education/ training          
≥2% 1.39 1.28 0.91 0.84 0.89 0.90 0.88 0.82 
  0.83, 1.50 0.88, 1.88 0.61, 1.36 0.55, 1.27 0.59, 1.33 0.60, 1.35 0.59, 1.32 0.54, 1.24 
Voluntary work          
≥2% 1.78 1.78 1.70 1.68 1.69 1.72 1.63 1.66 
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  Model 1 Model 2a Model 2b Model 3 Model 4a Model 4b Model 5 Model 6 
  1.13, 2.82 1.12, 2.82 1.06, 2.70 1.05, 2.70 1.06, 2.70 1.08, 2.76 1.02, 2.60 1.03, 2.67 
Other non-employed          
≥2% 1.19 1.16 1.19 1.18 1.22 1.21 1.18 1.19 
  0.82, 1.74 0.80, 1.70 0.81, 1.74 0.80, 1.75 0.82, 1.80 0.82, 1.78 0.80, 1.75 0.80, 1.76 

Models: As for men 
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8.4.5.2 Verbal recall 

For men the age-adjusted models indicated that there were statistically significant positive 

associations between the non-employment situations Retired, Education/ training, and 

Voluntary work and verbal recall (table 8.11). They also indicated that there were significant 

negative associations between the situations Sick/ disabled and Other non-employed and 

verbal recall. Retired for 2-10% was associated with significantly higher verbal recall, and this 

was partially attenuated by adjustment for educational attainment, and was mediated by the 

indicators of disuse. Adjustment for the health, depressive symptoms and lifestyle mediators 

had little effect on the regression coefficients. The situation Education/ training was also 

associated with significantly higher recall, and this association was completely attenuated by 

adjustment for educational attainment.  The statistically significant positive association between 

Voluntary work and verbal recall was partially attenuated by educational attainment and was 

mediated by the indicators of disuse, health and lifestyle. In the final model a residual, but not 

statistically significant, positive association remained.  

 

Sick/ disabled for >10% was associated with significantly lower verbal recall for men. This 

association was partially attenuated by adjustment for educational attainment and was 

completely attenuated by additional adjustment for indicators of disuse, and depressive 

symptoms and lifestyle. Long durations of the situation Other non-employed (>5%) were also 

associated with lower verbal recall, but the association was not statistically significant and the 

coefficient was attenuated by educational attainment, and further by the indicators of disuse and 

the lifestyle variables.  

 

Among women, statistically significant regression coefficients in the age-adjusted model 

indicated that the non-employment situations Home/ family care and Education/ training were 

both associated with verbal recall (table 8.12). Intermediate Home/ family care durations (>20-

30% and >30-40%) were associated with significantly higher verbal recall. Adjustment for 

childhood factors and educational attainment, the indicators of disuse, health, depressive 

symptoms and lifestyle had little effect. There was also a significant negative association 

between long-term Home/ family care and verbal recall, and this association was attenuated by 

adjustment for educational attainment. It was also mediated by the indicators of disuse, 

depressive symptoms and lifestyle, with the majority of the mediation being through lifestyles. 
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Education/ training was also associated with significantly higher verbal recall, with the model 

series indicating that this association was completely explained by educational attainment and 

the indicators of disuse, notably occupational complexity.  

 

The age-adjusted model also suggested that Sick/ disabled for ≥2% was associated with lower 

verbal recall for women, although the association was not statistically significant. The coefficient 

was completely attenuated by adjustment for educational attainment, the indicators of disuse, 

depressive symptoms and lifestyle. 
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Table 8.11: Association between % working life in each the non-employment situations and verbal recall, men (coefficient and 95%CI) 

  Model 1 Model 2a Model 2b Model 3 Model 4a Model 4b Model 5 Model 6 
Unemployed and looking for a job         
≥2% 0.02 0.04 0.26 0.35 0.30 0.38 0.31 0.40 
 -0.57, 0.62 -0.55, 0.63 -0.32, 0.83 -0.23, 0.93 -0.28, 0.88 -0.20, 0.95 -0.25, 0.88 -0.17, 0.97 
Short-term job         
≥2% 0.39 0.43 0.46 0.43 0.39 0.39 0.56 0.5 
  -0.66, 1.44 -0.62, 1.47 -0.55, 1.48 -0.58, 1.44 -0.62, 1.40 -0.62, 1.40 -0.43, 1.56 -0.50, 1.49 
Sick/ disabled          
2-10% -0.81 -0.73 -0.52 -0.38 -0.49 -0.29 -0.41 -0.26 
  -1.66, 0.05 -1.58, 0.13 -1.35, 0.31 -1.21, 0.45 -1.33, 0.34 -1.13, 0.55 -1.23, 0.41 -1.09, 0.56 
>10% -0.73 -0.62 -0.29 -0.003 -0.13 0.05 -0.008 0.28 
  -1.44, -0.02 -1.33, 0.09 -0.98, 0.40 -0.70, 0.69 -0.83, 0.57 -0.65, 1.40 -0.70, 0.68 -0.43, 0.98 
Home/ family care          
≥2% -0.48 -0.43 -0.21 -0.05 -0.19 -0.09 -0.40 -0.21 
  -1.46, 0.51 -1.41, 0.55 -1.15, 0.74 -0.99, 0.90 -1.14, 0.75 -1.04, 0.85 -1.33, 0.54 -1.14, 0.72 
Retired         
2-10% 0.46 0.46 0.36 0.18 0.39 0.42 0.32 0.20 
  0.03, 0.88 0.04, 0.89 -0.06, 0.77 -0.24, 0.59 -0.03, 0.80 0.009, 0.83 -0.09, 0.72 -0.21, 0.61 
>10% 0.23 0.21 0.01 -0.17 0.03 0.04 0.02 -0.12 
  -0.28, 0.74 -0.30, 0.72 -0.48, 0.51 -0.67, 0.33 -0.46, 0.53 -0.45, 0.54 -0.47, 0.50 -0.61, 0.37 
Education/ training          
≥2% 1.26 1.08 0.19 0.14 0.16 0.19 0.23 0.20 
  0.63, 1.89 0.44, 1.72 -0.46, 0.84 -0.51, 0.80 -0.49, 0.81 -0.46, 0.83 -0.41, 0.87 -0.45, 0.85 
Voluntary work          
≥2% 2.66 2.57 1.68 1.36 1.54 1.55 1.47 1.22 
  0.92, 4.40 0.84, 4.30 -0.002, 3.37 -0.32, 3.03 -0.14, 3.22 -0.13, 3.22 -0.18, 3.12 -0.43, 2.87 
Other non-employed          
2-5% -0.34 -0.31 -0.11 -0.10 -0.08 -0.007 -0.08 -0.05 
  -1.17, 0.50 -1.14, 0.52 -0.92, 0.69 -0.90, 0.70 -0.88, 0.73 -0.81, 0.80 -0.87, 0.71 -0.84, 0.74 
>5% -0.79 -0.73 -0.54 -0.49 -0.60 -0.58 -0.46 -0.46 
  -1.61, 0.03 -1.55, 0.09 -1.33, 0.25 -1.28, 0.30 -1.39, 0.19 -1.37, 0.20 -1.24, 0.31 -1.23, 0.32 
Model 1: Adjusted for age centred and age centred squared; Model 2: Model 1 + childhood social circumstances, childhood emotional and nervous problems (2a), and educational attainment (2b); Model 3: 
Model +  household wealth (quintiles) and occupational complexity; Model 4: Model 2 + CVD, self-reported hypertension, BMI, and FEV1 (4a), and additionally for depressive symptoms (4b); Model 5: Model 
2 + smoking, physical activity and social activity. Model 6: Model 1 adjusted for all the covariates in models 2-5 
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Table 8.12: Association between % working life in each the non-employment situations and verbal recall, women (coefficient and 95%CI) 

  
Model 1 Model 2a Model 2b Model 3 Model 4a Model 4b Model 5 Model 6 

Unemployed and looking for a job 
        

≥2% 0.11 0.13 0.15 0.25 0.22 0.24 0.26 0.37  
-0.49, 0.70 -0.46, 0.72 -0.41, 0.72 -0.31, 0.82 -0.34, 0.79 -0.32, 0.81 -0.30, 0.82 -0.18, 0.93 

Short-term job 
        

≥2% 0.33 0.35 0.42 0.31 0.36 0.36 0.39 0.28 
  -0.37, 1.03 -0.35, 1.05 -0.26, 1.10 -0.36, 0.98 -0.31, 1.04 -0.31, 1.03 -0.27, 1.06 -0.38, 0.94 
Sick/ disabled  

        

≥2% -0.47 -0.37 -0.16 0.04 -0.10 0.01 0.07 0.22 
  -0.95, 0.006 -0.85, 0.11 -0.62, 0.30 -0.42, 0.50 -0.57, 0.36 -0.45, 0.48 -0.39, 0.53 -0.24, 0.69 
Home/ family care 

        

10-20% 0.16 0.24 0.32 0.31 0.32 0.31 0.18 0.19  
-0.23, 0.55 -0.15, 0.63 -0.05, 0.70 -0.06, 0.69 -0.06, 0.69 -0.07, 0.68 -0.19, 0.56 -0.18, 0.56 

>20-30% 0.45 0.50 0.63 0.58 0.61 0.60 0.52 0.50  
0.06, 0.84 0.11, 0.88 0.26, 1.00 0.21, 0.95 0.24, 0.98 0.23, 0.97 0.15, 0.88 0.14, 0.89 

>30-40% 0.55 0.58 0.63 0.62 0.56 0.57 0.50 0.50  
0.11, 0.99 0.14, 1.01 0.21, 1.04 0.20, 1.03 0.14, 0.98 0.16, 0.99 0.09, 0.92 0.09, 0.92 

>40-60% 0.11 0.14 0.29 0.28 0.27 0.29 0.14 0.19 
  -0.33, 0.55 -0.29, 0.58 -0.13, 0.71 -0.14, 0.70 -0.15, 0.69 -0.12, 0.71 -0.27, 0.56 -0.23, 0.60 
>60-80% 0.16 0.13 0.29 0.22 0.27 0.33 0.20 0.18 
  -0.34, 0.66 -0.36, 0.63 -0.20, 0.77 -0.26, 0.70 -0.21, 0.75 -0.15, 0.81 -0.28, 0.67 -0.30, 0.66 
>80% -0.54 -0.53 -0.27 -0.21 -0.29 -0.21 -0.18 -0.13 
  -1.17, 0.09 -1.16, 0.09 -0.87, 0.34 -0.81, 0.40 -0.90, 0.31 -0.81, 0.39 -0.78, 0.41 -0.73, 0.47 
Retired 

        

2-10% -0.06 -0.001 0.03 -0.11 0.001 -0.008 0.04 -0.07 
  -0.53, 0.40 -0.46, 0.46 -0.42, 0.47 -0.55, 0.33 -0.44, 0.44 -0.45, 0.43 -0.39, 0.48 -0.50, 0.36 
>10% 0.07 0.03 -0.09 -0.21 -0.05 -0.05 -0.02 -0.10 
  -0.53, 0.67 -0.56, 0.62 -0.66, 0.48 -0.78, 0.35 -0.62, 0.52 -0.61, 0.52 -0.58, 0.55 -0.66, 0.46 
Education/ training  

        

≥2% 1.32 1.08 0.15 -0.07 0.08 0.12 0.08 -0.11  
0.74, 1.89 0.51, 1.65 -0.43, 0.72 -0.65, 0.52 -0.50, 0.66 -0.46, 0.69 -0.49, 0.65 -0.69, 0.47 
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Model 1 Model 2a Model 2b Model 3 Model 4a Model 4b Model 5 Model 6 

Voluntary work  
        

≥2% 0.33 0.29 0.06 -0.06 0.04 0.07 -0.01 -0.09 
  -0.35, 1.00 -0.38, 0.96 -0.59, 0.71 -0.70, 0.58 -0.61, 0.68 -0.58, 0.71 -0.65, 0.62 -0.72, 0.55 
Other non-employed  

        

≥2% 0.18 0.11 0.10 0.07 0.17 0.14 0.12 0.11 
  -0.39, 0.76 -0.47, 0.68 -0.45, 0.65 -0.48, 0.62 -0.38, 0.72 -0.41, 0.70 -0.43, 0.66 -0.43, 0.65 

Models: As for men. 
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8.4.5.3 Search speed 

For men, Sick/ disabled for >10% was associated with lower search speed (table 8.13). This 

association was partly attenuated by adjustment for educational attainment, and it was 

completely attenuated following additional adjustment for the indicators of disuse, and health, 

depressive symptoms and lifestyle.  

 

Education/ training for ≥2% was associated with higher search speed, and this was completely 

explained by educational attainment. 

 

The age-adjusted model also suggested that among men long-term Retired (>10%) was 

associated with lower search speed, although the association was not statistically significant. 

Adjustment for educational attainment strengthened the coefficient and the association became 

statistically significant. The coefficient was further increased following adjustment for the 

indicators of disuse, and in the final model long durations of the situation Retired were 

associated with significantly slower search speed. 

 

Turning to women, Home/ family care for 10-20% and >30-40% were associated with 

significantly higher search speed (table 8.14). These associations were not explained by 

childhood circumstances or educational attainment, or the indicators of disuse, physical health 

or depressive symptoms. Adjustment for the lifestyle covariates indicated that these explained 

some of the association, and although in the final model Home/ family care for 10-20% was 

associated with significantly higher search speed, the positive association between Home/ 

family care for >30-40% was borderline significant. The age-adjusted model also suggested that 

long-term Home/ family care was associated with lower search speed, but the association was 

not statistically significant. The negative coefficient was partly attenuated by educational 

attainment, and was additionally attenuated by depressive symptoms and lifestyle. Again, most 

of the additional attenuation of the coefficient was following adjustment for the lifestyle 

covariates. The statistically significant positive association between the non-employment 

situation Education/ training and search speed was partially attenuated by adjustment for 

educational attainment and was further mediated by the indicators of disuse, notably 

occupational complexity, and health and lifestyle. 
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Table 8.13: Association between % working life in each the non-employment situations and search speed, men (coefficient and 95%CI) 

  Model 1 Model 2a Model 2b Model 3 Model 4a Model 4b Model 5 Model 6 
Unemployed and looking for a job         
≥2% 6.78 6.63 10.03 12.65 10.80 11.63 11.42 13.76 
 -7.34, 20.89 -7.48, 20.74 -3.99, 24.05 -1.45, 26.75 -3.22, 24.82 -2.43, 25.68 -2.56, 25.40 -0.36, 27.88 
Short-term job         
≥2% -5.47 -4.30 -4.63 -6.37 -5.43 -5.34 -4.41 -6.30 
  -30.52, 19.58 -29.34, 20.74 -29.46, 20.19 -31.18, 18.45 -30.26, 19.37 -30.15, 19.48 -29.19, 20.36 -31.14, 18.54 
Sick/ disabled          
2-10% -14.30 -13.73 -10.47 -7.94 -8.46 -6.73 -6.98 -3.95 
  -35.06, 6.45 -34.52, 7.07 -31.10, 10.16 -28.51, 12.64 -29.11, 12.20 -27.50, 14.04 -27.59, 13.64 -24.69, 16.78 
>10% -21.65 -21.37 -17.57 -13.59 -14.05 -12.17 -11.06 -7.37 
  -38.82, -4.49 -38.62, -4.13 -34.74, -0.40 -30.94, 3.76 -31.43, 3.34 -29.72, 5.38 -28.44, 6.33 -25.12, 10.39 
Home/ family care          
≥2% -1.37 -0.05 2.68 6.53 2.83 3.90 3.05 6.93 
  -24.23, 21.48 -22.91, 22.80 -19.99, 25.36 -16.02, 29.09 -19.82, 25.47 -18.78, 26.57 -19.57, 25.67 -15.66, 29.52 
Retired         
2-10% 2.02 2.10 0.71 -1.01 1.28 1.67 1.46 0.38 
  -8.10, 12.15 -8.01, 12.21 -9.32, 10.74 -11.08, 9.05 -8.75, 11.31 -8.37, 11.71 -8.54, 11.46 -9.71, 10.47 
>10% -11.20 -11.88 -14.27 -17.98 -14.02 -13.91 -13.60 -16.89 
  -23.35, 0.96 -24.04, 0.27 -26.33, -2.21 -30.17, -5.79 -26.10, -1.95 -25.97, -1.84 -25.64, -1.55 -29.11, -4.68 
Education/ training          
≥2% 16.76 13.86 0.56 -3.40 0.20 0.46 -1.02 -4.53 
  1.80, 31.72 -1.29, 29.02 -15.18, 16.29 -19.29, 12.49 -15.54, 15.93 -15.27, 16.19 -16.77, 14.73 -20.46, 11.40 
Voluntary work          
≥2% 27.26 26.45 11.52 6.99 8.23 8.47 10.86 5.68 
  -14.58, 69.10 -15.36, 68.25 -30.22, 53.26 -34.63, 48.62 -33.54, 50.00 -33.29, 50.22 -30.69, 52.40 -35.88, 47.23 
Other non-employed          
2-5% -14.32 -14.37 -11.67 -10.13 -9.95 -9.25 -11.42 -8.84 
  -34.21, 5.58 -34.25, 5.50 -31.39, 8.05 -29.75, 9.49 -29.73, 9.83 -29.04, 10.55 -31.05, 8.20 -28.50, 10.82 
>5% -16.83 -16.38 -14.61 -12.50 -15.31 -15.11 -14.37 -12.10 
  -36.36, 2.69 -35.90, 3.14 -33.96, 4.74 -31.77, 6.78 -34.70, 4.07 -34.49, 4.27 -33.67, 4.92 -31.41, 7.21 

Model 1: Adjusted for age centred and age centred squared; Model 2: Model 1 + childhood social circumstances, childhood emotional and nervous problems (2a), and educational attainment (2b); Model 3: 
Model + household wealth (quintiles) and occupational complexity; Model 4: Model 2 + CVD, self-reported hypertension, BMI, and FEV1 (4a), and additionally for depressive symptoms (4b); Model 5: Model 
2 + smoking, physical activity and social activity. Model 6: Model 1 adjusted for all the covariates in models 2-5 
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Table 8.14: Association between % working life in each the non-employment situations and search speed, women (coefficient and 95%CI) 

  Model 1 Model 2a Model 2b Model 3 Model 4a Model 4b Model 5 Model 6 
Unemployed and looking for a job         
≥2% 4.91 5.37 5.69 6.56 6.84 7.38 7.04 8.37 
 -10.31, 20.13 -9.87, 20.61 -9.57, 20.95 -8.76, 21.87 -8.42, 22.09 -7.81, 22.56 -8.16, 22.23 -6.84, 23.59 
Short-term job         
≥2% 0.23 0.14 0.18 -0.47 -0.42 -0.46 -1.46 -1.90 
  -17.86, 18.32 -17.96, 18.24 -17.93, 18.29 -18.62, 17.68 -18.51, 17.68 -18.47, 17.55 -19.50, 16.59 -19.92, 16.13 
Sick/ disabled          
≥2% -9.66 -8.71 -7.70 -6.94 -5.10 -1.17 -2.78 0.80 
  -22.11, 2.80 -21.26, 3.83 -20.29, 4.89 -19.63, 5.76 -17.75, 7.55 -13.87, 11.53 -15.43, 9.88 -11.97, 13.57 
Home/ family care         
10-20% 11.24 11.51 11.94 12.01 11.91 11.59 10.10 10.33 
 1.14, 21.34 1.38, 21.65 1.78, 22.09 1.83, 22.19 1.77, 22.05 1.49, 21.68 -0.02, 20.23 0.21, 20.44 
>20-30% 8.05 8.27 8.84 9.58 7.89 7.59 6.94 7.65 
 -1.94, 18.05 -1.75, 18.29 -1.24, 18.91 -1.56, 19.71 -2.18, 17.97 -2.44, 17.62 -3.12, 16.99 -2.43, 17.73 
>30-40% 12.55 12.56 12.76 12.80 11.37 11.76 11.18 11.11 
 1.32, 23.78 1.31, 23.80 1.48, 24.03 1.46, 24.15 0.07, 22.66 0.52, 23.00 -0.05, 22.41 -0.18, 22.40 
>40-60% 6.69 6.68 7.50 7.91 6.84 7.47 5.87 6.82 
  -4.53, 17.92 -4.56, 17.93 -3.78, 18.79 -3.48, 19.30 -4.44, 18.11 -3.75, 18.70 -5.39, 17.13 -4.51, 18.15 
>60-80% 5.39 5.17 6.13 5.14 5.60 7.02 5.64 6.14 
  -7.58, 18.36 -7.81, 18.16 -6.91, 19.16 -8.07, 18.36 -7.41, 18.62 -5.95, 20.00 -7.32, 18.60 -6.97, 19.25 
>80% -13.88 -14.05 -12.73 -12.42 -12.93 -10.57 -10.56 -8.78 
  -30.13, 2.38 -30.32, 2.21 -29.05, 3.59 -29.00, 4.16 -29.22, 3.37 -26.82, 5.68 -26.81, 5.69 -25.25, 7.70 
Retired         
2-10% 0.48 0.97 0.11 0.52 0.43 0.29 0.70 0.36 
  -11.28, 12.24 -10.81, 12.74 -10.70, 12.88 -11.33, 12.36 -11.34, 12.21 -11.44, 12.01 -11.04, 12.43 -11.38, 12.11 
>10% -4.48 -4.93 -5.84 -6.76 -5.12 -4.93 -4.89 -4.82 
  -19.73, 10.76 -20.20, 10.34 -21.15, 9.47 -22.14, 8.62 -20.41, 10.16 -20.14, 10.28 -20.13, 10.36 -20.09, 10.44 
Education/ training          
≥2% 16.95 15.53 11.05 7.40 9.59 10.84 9.68 6.48 
  2.45, 31.44 0.93, 30.13 -4.34, 26.43 -8.37, 23.17 -5.78, 24.96 -4.47, 16.14 -5.64, 24.99 -9.18, 22.15 
Voluntary work          
≥2% 12.42 12.15 11.26 9.54 10.91 11.75 11.43 11.16 
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  Model 1 Model 2a Model 2b Model 3 Model 4a Model 4b Model 5 Model 6 
  -4.96, 29.80 -5.25, 29.55 -6.16, 28.68 -7.99, 27.06 -6.48, 28.31 -5.57, 29.07 -5.91, 28.77 -6.23, 28.55 
Other non-employed          
≥2% 0.29 0.08 0.24 1.14 2.01 0.97 0.58 2.10 
  -14.71, 15.29 -14.95, 15.10 -14.79, 15.27 -13.96, 16.25 -13.03, 17.05 -14.01, 15.94 -14.37, 15.53 -12.91, 17.12 

Models as for men.
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8.4.5.4 Search accuracy 

For men, the age-adjusted model revealed statistically significant and positive associations 

between the non-employment situations Education/ training and Voluntary work and search 

accuracy (table 8.15). The positive association between the Education/ training and search 

accuracy was largely attenuated by adjustment for educational attainment, with additional 

attenuation following adjustment for the indicators of disuse, notably occupational complexity. 

The positive association between the situation Voluntary work and search accuracy was also 

largely attenuated following adjustment for educational attainment, with additional attenuation 

following adjustment for the indicators of disuse (model 3), notably household wealth, and also 

the health variables. In the final model the association was no longer statistically significant. 

 

There were statistically significant negative associations between the situations Sick/ disabled 

and Other non-employed and search accuracy. The negative association between long 

durations of the situation Sick/ disabled and search accuracy was partly explained by 

educational attainment, and completely explained by the indicators of disuse, health, depressive 

symptoms and lifestyle. The statistically significant negative association between Other non-

employed for >5% and search accuracy was partly explained by educational attainment, and 

additionally by the indicators of disuse and lifestyle, but in the final model a residual negative 

association remained, although it was not statistically significant.  

 

Turning to women the age-adjusted model indicated that the non-employment situations Home/ 

family care, Education/ training, and Voluntary work were associated with higher search 

accuracy (table 8.16). Home/ family care for 10-20%, >20-30%, >30-40% and >40-60% were 

associated with higher search accuracy scores although these associations were only 

statistically significant for the >20-30% and >30-40% categories. Adjustment for educational 

attainment increased the coefficients for the Home/ family care for 10-20% and >40-60%, and 

they became statistically significant, indicating that the positive association was suppressed by 

lower educational attainment of women in these Home/ family care categories. These positive 

associations were partially attenuated by the lifestyle variables, but not by any of the other 

mediators that were included in the model series, and in the final model, residual significant 

positive associations remained between Home/ family care for 10-60% and search accuracy. 

 



 

316 
 

The statistically significant positive association between the non-employment situation 

Education/ training and search accuracy was completely explained by educational attainment 

and the indicators of disuse, notably occupational complexity. The non-employment situation 

Voluntary work was also associated with higher search accuracy. The association was 

weakened following adjustment for educational attainment and the indicators of disuse, but a 

residual, statistically significant positive association remained in the final model. 

 

In the age-adjusted model there was also a statistically significant negative association between 

the non-employment situation Sick/ disabled and search accuracy. The model series indicated 

that childhood factors and educational attainment, partly explained this association. It was also 

mediated by the indicators of disuse, both household wealth and occupational complexity, and 

health, depressive symptoms, and lifestyle. In the final model, the association was completely 

attenuated. 
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Table 8.15: Association between % working life in each the non-employment situations and search accuracy, men (coefficient and 95%CI) 

  Model 1 Model 2a Model 2b Model 3 Model 4a Model 4b Model 5 Model 6 
Unemployed and looking for a job         
≥2% 0.03 0.02 0.27 0.39 0.35 0.45 0.35 0.52 
  -0.85, 0.91 -0.86, 0.90 -0.60, 1.13 -0.48, 1.26 -0.51, 1.22 -0.42, 1.31 -0.51, 1.21 -0.35, 1.38 
Short-term job         
≥2% 0.06 0.15 0.19 0.14 0.09 0.10 0.25 0.14 
  -1.49, 1.63 -1.41, 1.71 -1.34, 1.73 -1.39, 1.67 -1.44, 1.62 -1.42, 1.63 -1.27, 1.78 -1.38, 1.67 
Sick/ disabled          
2-10% -0.26 -0.21 0.05 0.21 0.19 0.39 0.28 0.55 
  -1.55, 1.04 -1.51, 1.08 -1.23, 1.32 -1.06, 1.48 -1.09, 1.46 -0.89, 1.66 -0.99, 1.55 -0.73, 1.82 
>10% -1.11 -1.05 -0.70 -0.35 -0.43 -0.21 -0.32 0.09 
  -2.18, -0.04 -2.12, 0.02 -1.76, 0.36 -1.42, 0.72 -1.50, 0.64 -1.29, 0.87 -1.40, 0.75 -1.00, 1.18 
Home/ family care          
≥2% -0.56 -0.46 -0.21 0.07 -0.19 -0.07 -0.22 0.10 
  -1.99, 0.86 -1.88, 0.96 -1.61, 1.20 -1.32, 1.46 -1.58, 1.20 -1.46, 1.33 -1.61, 1.17 -1.29, 1.48 
Retired         
2-10% 0.32 0.32 0.22 0.05 0.29 0.33 0.25 0.19 
  -0.31, 0.95 -0.31, 0.95 -0.40, 0.84 -0.57, 0.67 -0.33, 0.91 -0.28, 0.95 -0.36, 0.87 -0.43, 0.80 
>10% 0.18 0.13 -0.06 -0.35 -0.01 0.0006 -0.05 -0.26 
  -0.58, 0.94 -0.62, 0.89 -0.80, 0.69 -1.10, 0.40 -0.76, 0.73 -0.74, 0.74 -0.79, 0.70 -1.01, 0.49 
Education/ training          
≥2% 1.43 1.17 0.20 -0.008 0.16 0.20 0.17 -0.007 
  0.50, 2.36 0.23, 2.11 -0.77, 1.17 -0.99, 0.97 -0.80, 1.13 -0.77, 1.16 -0.80, 1.14 -0.98, 0.97 
Voluntary work          
≥2% 2.98 2.88 1.76 1.43 1.46 1.48 1.69 1.29 
  0.37, 5.58 0.28, 5.48 -0.82, 4.34 -1.14, 4.00 -1.12, 4.03 -1.08, 4.05 -0.87, 4.25 -1.26, 3.84 
Other non-employed          
2-5% -0.89 -0.88 -0.70 -0.66 -0.54 -0.46 -0.66 -0.47 
  -2.13, 0.35 -2.11, 0.36 -1.92, 0.51 -1.87, 0.55 -1.76, 0.68 -1.67, 0.76 -1.86, 0.55 -1.67, 0.74 
>5% -1.32 -1.27 -1.10 -0.97 -1.18 -1.16 -0.98 -0.87 
  -2.54, -0.11 -2.49, -0.06 -2.30, 0.09 -2.16, 0.22 -2.37, 0.01 -2.35, 0.03 -2.17, 0.21 -2.05, 0.32 

Model 1: Adjusted for age centred and age centred squared; Model 2: Model 1 + childhood social circumstances, childhood emotional and nervous problems (2a), and educational attainment (2b); Model 3: 
Model + household wealth (quintiles) and occupational complexity; Model 4: Model 2 + CVD, self-reported hypertension, BMI, and FEV1 (4a), and additionally for depressive symptoms (4b); Model 5: Model 
2 + smoking, physical activity and social activity. Model 6: Model 1 adjusted for all the covariates in models 2-5 
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Table 8.16: Association between % working life in each the non-employment situations and search accuracy, women (coefficient and 95%CI) 

  Model 1 Model 2a Model 2b Model 3 Model 4a Model 4b Model 5 Model 6 

Unemployed and looking for a job          
≥2% 0.002 0.04 0.06 0.12 0.14 0.17 0.16 0.26 

 -0.91, 0.91 -0.87, 0.95 -0.85, 0.96 -0.79, 1.03 -0.77, 1.04 -0.73, 1.07 -0.74, 1.06 -0.64, 1.16 

Short-term job         
≥2% 0.60 0.60 0.62 0.56 0.58 0.58 0.49 0.45 

  -0.48, 1.68 -0.48, 1.68 -0.45, 1.70 -0.52, 1.64 -0.49, 1.66 -0.49, 1.65 -0.58, 1.56 -0.62, 1.52 

Sick/ disabled          
≥2% -0.92 -0.76 -0.63 -0.50 -0.50 -0.23 -0.31 -0.06 

  -1.66, -0.17 -1.50, -0.009 -1.38, 0.12 -1.26, 0.25 -1.26, 0.25 -0.99, 0.52 -1.06, 0.43 -0.82, 0.69 

Home/ family care         
10-20% 0.59 0.63 0.68 0.68 0.69 0.67 0.57 0.58 

 -0.02, 1.19 0.03, 1.24 0.08, 1.29 0.08, 1.28 0.09, 1.29 0.07, 1.27 -0.03, 1.17 -0.02, 1.18 

>20-30% 1.04 1.08 1.15 1.14 1.12 1.09 1.04 1.05 

 0.44, 1.64 0.48, 1.67 0.55, 1.75 0.54, 1.74 0.52, 1.71 0.50, 1.69 0.44, 1.63 0.46, 1.65 

>30-40% 0.99 1.01 1.04 1.03 0.97 1.00 0.96 0.97 

 0.32, 1.66 0.34, 1.68 0.37, 1.71 0.35, 1.70 0.30, 1.65 0.33, 1.67 0.29, 1.62 0.30, 1.64 

>40-60% 0.60 0.62 0.70 0.71 0.68 0.73 0.60 0.67 

  -0.07, 1.27 -0.05, 1.29 0.03, 1.37 0.04, 1.39 0.01, 1.35 0.06, 1.39 -0.07, 1.27 0.003, 1.34 

>60-80% 0.20 0.16 0.24 0.18 0.23 0.32 0.20 0.25 

  -0.57, 0.98 -0.61, 0.94 -0.53, 1.02 -0.60, 0.97 -0.55, 1.00 -0.47, 1.09 -0.57, 0.96 -0.53, 1.02 

>80% -0.25 -0.26 -0.12 -0.06 -0.13 0.03 0.06 0.23 

  -1.22, 0.72 -1.23, 0.71 -1.09, 0.85 -1.04, 0.93 -1.10, 0.84 -0.93, 1.00 -0.90, 1.02 -0.75, 1.20 

Retired         
2-10% -0.09 -0.01 0.006 -0.09 -0.02 -0.03 0.03 -0.03 

  -0.79, 0.61 -0.71, 0.69 -0.69, 0.71 -0.80, 0.61 -0.72, 0.68 -0.72, 0.67 -0.66, 0.76 -0.73, 0.66 

>10% 0.46 0.41 0.33 0.22 0.38 0.39 0.36 0.31 

  -0.45, 1.37 -0.50, 1.31 -0.57, 1.24 -0.69, 1.13 -0.53, 1.29 -0.51, 1.30 -0.54, 1.26 -0.59, 1.21 
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  Model 1 Model 2a Model 2b Model 3 Model 4a Model 4b Model 5 Model 6 

Education/ training          
≥2% 1.36 1.12 0.66 0.39 0.59 0.67 0.59 0.37 

  0.49, 2.23 0.26, 1.99 -0.25, 1.57 -0.55, 1.32 -0.33, 1.50 -0.24, 1.58 -0.32, 1.49 -0.56, 1.29 

Voluntary work          
≥2% 1.39 1.33 1.20 1.10 1.17 1.23 1.15 1.14 

  0.35, 2.43 0.29, 2.36 0.17, 2.24 0.06, 2.14 0.14, 2.21 0.20, 2.26 0.12, 2.18 0.11, 2.17 

Other non-employed          
≥2% 0.18 0.14 0.13 0.13 0.21 0.14 0.13 0.12 

  -0.72, 1.08 -0.76, 1.03 -0.76, 1.03 -0.77, 1.02 -0.68, 1.10 -0.75, 1.03 -0.75, 1.02 -0.76, 1.01 
Models as for men.
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8.4.5.5 Verbal fluency 

Among men the age-adjusted model indicated statistically significant positive associations 

between the non-employment situations Short-term employment and Education/ training, and 

verbal fluency (table 8.17). The positive association between the situation Short-term job and 

verbal fluency was not explained by the confounding or mediating variables in the intermediary 

models. In contrast, the positive association between the non-employment situation Education/ 

training for ≥2% and verbal fluency was completely attenuated following adjustment for 

educational attainment and the indicators of disuse, notably occupational complexity.  

 

The age-adjusted model also indicated a negative association between the non-employment 

situation Sick/ disabled and verbal fluency among men, but it was only statistically significant for 

men who were Sick/ disabled for >10%. The association was partially attenuated following 

adjustment for educational attainment, and it was completely attenuated when the indicators of 

disuse, and depressive symptoms and lifestyle were added to the model.  

 

Turning to women, the age-adjusted model indicated that four non-employment situations were 

associated with verbal fluency (table 8.18). Sick/ disabled was associated with significantly 

lower verbal fluency, and the association was partly attenuated by adjustment for childhood 

factors and educational attainment and was then completely attenuated after adjustment for the 

indicators of disuse, notably household wealth, and depressive symptoms and lifestyle.  

 

Home/ family care for >80% was also associated with lower verbal fluency, but the association 

was not statistically significant in the age-adjusted model, and adjustment for educational 

attainment, the indicators of disuse, depressive symptoms and lifestyle completely attenuated 

the negative coefficient. Conversely, there was a positive association between Home/ family 

care for >20-30% and verbal fluency. Adjustment for educational attainment strengthened this 

association and increased the positive coefficients for the Home/ family care for >30-40% and 

>40-60% categories, and after this adjustment there was a positive association with verbal 

fluency, which reached borderline significance. The positive associations were then partially 

attenuated following adjustment for lifestyle, and in the final model only Home/ family care for 

>20-30% was associated with significantly higher verbal fluency. 
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The non-employment situations Education / training and Voluntary work were also associated 

with higher verbal fluency among women. Adjustment for educational attainment and the 

indicators of disuse, notably occupational complexity, completely attenuated the positive 

association between Education/ training and verbal fluency, but the association between 

Voluntary work and higher verbal fluency was only partially attenuated and in the final model a 

significant residual positive association remained.
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Table 8.17: Association between % working life in each the non-employment situations and verbal fluency, men (coefficient and 95%CI) 

  Model 1 Model 2a Model 2b Model 3 Model 4a Model 4b Model 5 Model 6 
Unemployed and looking for a job          
≥2% -0.77 -0.75 -0.49 -0.36 -0.47 -0.34 -0.44 -0.30 
 -1.85, 0.33 -1.84, 0.34 -1.57, 0.58 -1.45, 0.72 -1.55, 0.61 -1.42, 0.73 -1.51, 0.64 -1.39, 0.78 
Short-term job         
≥2% 2.15 2.19 2.25 2.35 2.24 2.24 2.38 2.55 
  0.23, 4.08 0.27, 4.11 0.35, 4.14 0.45, 4.25 0.34, 4.14 0.35, 4.14 0.49, 4.26 0.66, 4.44 
Sick/ disabled          
2-10% -1.23 -1.13 -0.89 -0.61 -0.94 -0.61 -0.77 -0.51 
  -2.80, 0.34 -2.70, 0.44 -2.44, 0.66 -2.16, 0.95 -2.51, 0.62 -2.19, 0.96 -2.32, 0.78 -2.09, 1.07 
>10% -1.77 -1.62 -1.21 -0.78 -1.16 -0.87 -0.81 -0.44 
  -3.07, -0.46 -2.92, -0.31 -2.50, 0.09 -2.09, 0.53 -2.47, 0.15 -2.19, 0.45 -2.12, 0.50 -1.78, 0.89 
Home/ family care          
≥2% -1.41 -1.32 -1.04 -0.90 -1.06 -0.90 -1.31 -1.11 
  -3.21, 0.39 -3.11, 0.48 -2.81, 0.74 -2.67, 0.88 -2.83, 0.72 -2.67, 0.88 -3.08, 0.45 -2.88, 0.66 
Retired         
2-10% 0.48 0.49 0.36 0.22 0.36 0.41 0.30 0.22 
  -0.30, 1.26 -0.29, 1.27 -0.42, 1.13 -0.56, 1.00 -0.41, 1.13 -0.36, 1.18 -0.47, 1.06 -0.56, 1.00 
>10% 0.58 0.55 0.30 0.08 0.30 0.32 0.30 0.10 
  -0.36, 1.51 -0.38, 1.48 -0.62, 1.22 -0.86, 1.02 -0.63, 1.22 -0.81, 1.24 -0.62, 1.21 -0.83, 1.04 
Education/ training          
≥2% 2.27 1.97 0.90 0.70 0.90 0.94 0.90 0.75 
  1.11, 3.43 0.80, 3.15 -0.31, 2.12 -0.53, 1.93 -0.32, 2.12 -0.27, 2.16 -0.31, 2.12 -0.49, 1.98 
Voluntary work          
≥2% 0.33 0.15 -0.94 -1.06 -1.02 -1.01 1.13 -1.09 
  -2.85, 3.51 -3.02, 3.32 -4.09, 2.21 -4.21, 2.09 -4.18, 2.14 -4.15, 2.14 -4.26, 1.99 -4.23, 2.05 
Other non-employed          
2-5% -0.16 -0.12 0.11 0.11 0.11 0.22 0.16 0.17 
  -1.69, 1.37 -1.65, 1.40 -1.40, 1.62 -1.40, 1.62 -1.41, 1.62 -1.29, 1.73 -1.33, 1.66 -1.34, 1.67 
>5% -1.41 -1.33 -1.09 -0.99 -1.07 -1.04 -0.99 -0.83 
  -2.91, 0.10 -2.83, 0.17 -2.57, 0.39 -2.47, 0.49 -2.55, 0.42 -2.52, 0.44 -2.46, 0.49 -2.31, 0.64 

Model 1: Adjusted for age centred and age centred squared; Model 2: Model 1 + childhood social circumstances, childhood emotional and nervous problems (2a), and educational attainment (2b); Model 3: 
Model + household wealth (quintiles) and occupational complexity; Model 4: Model 2 + CVD, self-reported hypertension, BMI, and FEV1 (4a), and additionally for depressive symptoms (4b); Model 5: Model 
2 + smoking, physical activity and social activity. Model 6: Model 1 adjusted for all the covariates in models 2-5 
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Table 8.18: Association between % working life in each the non-employment situations and verbal fluency, women (coefficient and 95%CI) 

  Model 1 Model 2a Model 2b Model 3 Model 4a Model 4b Model 5 Model 6 

Unemployed and looking for a job         
≥2% 0.29 0.30 0.39 0.62 0.49 0.52 0.55 0.8 

 -0.75, 1.32 -0.72, 1.33 -0.60, 1.38 -0.37, 1.60 -0.50, 1.48 -0.47, 1.51 -0.44, 1.53 -0.18, 1.77 

Short-term job         
≥2% -0.16 -0.15 -0.04 -0.26 -0.08 -0.08 -0.12 -0.31 

  -1.40, 1.08 -1.37, 1.07 -1.23, 1.15 -1.43, 0.91 -1.26, 1.10 -1.27, 1.10 -1.20, 1.06 -1.47, 0.85 

Sick/ disabled          
≥2% -1.28 -1.00 -0.69 -0.37 -0.54 -0.37 -0.27 0.008 

  -2.12, -0.44 -1.83, -0.16 -1.50, 0.12 -1.18, 0.44 -1.35, 0.28 -1.19, 0.45 -1.08, 0.55 -0.81, 0.82 

Home/ family care         
10-20% 0.20 0.36 0.52 0.50 0.50 0.50 0.33 0.33 

 -0.49, 0.88 -0.32, 1.03 -0.14, 1.18 -0.15, 1.15 -0.16, 1.16 -0.17, 1.15 -0.33, 0.98 -0.32, 0.98 

>20-30% 0.53 0.65 0.90 0.85 0.83 0.81 0.72 0.70 

 -0.15, 1.21 -0.02, 1.32 0.24, 1.55 0.20, 1.50 0.17, 1.48 0.16, 1.47 0.07, 1.37 0.06, 1.35 

>30-40% 0.46 0.54 0.67 0.57 0.56 0.57 0.51 0.42 

 -0.31, 1.23 -0.21, 1.30 -0.06, 1.41 -0.16, 1.30 -0.18, 1.29 -0.17, 1.31 -0.22, 1.24 -0.31, 1.15 

>40-60% 0.36 0.45 0.71 0.66 0.66 0.69 0.52 0.54 

  -0.41, 1.12 -0.31, 1.20 -0.03, 1.44 -0.07, 1.39 -0.08, 1.40 -0.04, 1.42 -0.21, 1.25 -0.19, 1.27 

>60-80% -0.29 -0.33 0.01 0.02 0.02 0.10 -0.09 0.005 

  -1.17, 0.58 -1.19, 0.54 -0.83, 0.85 -0.83, 0.86 -0.82, 0.86 -0.75, 0.94 -0.92, 0.74 -0.83, 0.84 

>80% -0.79 -0.76 -0.31 -0.11 -0.33 -0.21 -0.13 0.08 

  -1.90, 0.31 -1.85, 0.33 -1.37, 0.75 -1.17, 0.95 -1.38, 0.73 -1.27, 0.85 -1.18, 0.92 -0.97, 1.14 

Retired         
2-10% 0.38 0.50 0.52 0.33 0.52 0.50 0.55 0.44 

  -0.43, 1.19 -0.30, 1.30 -0.26, 1.30 -0.44, 1.10 -0.26, 1.29 -0.27, 1.28 -0.22, 1.31 -0.32, 1.20 

>10% 0.70 0.59 0.34 0.15 0.40 0.41 0.42 0.27 

  -0.35, 1.74 -0.44, 1.62 -0.66, 1.35 -0.84, 1.14 -0.60, 1.40 -0.59, 1.41 -0.57, 1.42 -0.72, 1.26 
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  Model 1 Model 2a Model 2b Model 3 Model 4a Model 4b Model 5 Model 6 

Education/ training          
≥2% 2.60 2.13 0.42 0.04 0.34 0.40 0.28 -0.04 

  1.60, 3.60 1.13, 3.12 -0.60, 1.43 -0.99, 1.07 -0.67, 1.36 -0.62, 1.41 -0.72, 1.29 -1.06, 0.98 

Voluntary work          
≥2% 2.36 2.28 1.95 1.70 1.88 1.92 1.82 1.60 

  1.18, 3.55 1.11, 3.45 0.81, 3.08 0.58, 2.82 0.74, 3.01 0.79, 3.06 0.70, 2.95 0.48, 2.72 

Other non-employed          
≥2% -0.0002 -0.19 -0.16 -0.21 -0.07 -0.11 -0.16 -0.18 

  -1.01, 1.01 -1.18, 0.81 -1.13, 0.81 -1.16, 0.75 -1.04, 0.90 -1.07, 0.86 -1.11, 0.80 -1.13, 0.77 
Models as for men.
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8.4.5.6 Key findings 

The analyses presented in this section showed that the eight non-employment situations had 

different associations with cognitive function in later life. Among men, the situation Education/ 

training was associated with significantly higher cognitive function, and this association was 

completely explained by the higher educational attainment and occupational complexity of men 

who undertook Education/ training during time out of employment. Conversely, the situation 

Sick/ disabled was consistently associated with significantly lower cognitive function. This was 

partly explained by lower educational attainment, and was mediated by the indicators of disuse, 

notably lower household wealth, and higher levels of depressive symptoms and poorer 

lifestyles. 

 

Voluntary work was also associated with higher cognitive function in men, but only when 

measured by verbal recall and search accuracy. The lack of associations with the other 

cognitive outcomes could be due to the low number of men who reported this non-employment 

situation (n=14). Similarly, Other non-employed for >5% showed a borderline significant 

association with lower cognitive function, but only when measured by verbal recall, search 

speed and search accuracy. Again, the lack of associations across the cognitive outcomes may 

be due to the low number of men who were Other non-employed for >5% (n=63). The positive 

association between Voluntary work and cognitive function was partially explained by the higher 

educational attainment and higher household wealth of men who were in Voluntary work during 

employment gaps, and in the final model the association was not statistically significant. The 

negative association between Other non-employed and cognitive function was largely explained 

by lower educational attainment and household wealth, and poorer lifestyles of Other non-

employed men. 

 

Similarly to non-employment for >2-10% (section 8.4.4.2), Retired for 2-10% was associated 

with higher verbal recall, and the association was completely explained by the higher 

educational attainment, wealth and occupational complexity of men who were Retired for 2-

10%. This suggested that retirement 1-5 years prior to the SPA may be driving the association 

between non-employment for >2-10% and higher verbal recall. Conversely, Retired for >10% 

was associated with lower cognitive function but only when measured by search speed. This 

association was suppressed by the higher educational attainment and occupational complexity 
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of men who retired >5 years prior to the SPA. This association and its suppression by 

educational attainment and the indicators of disuse, was similar to the findings for non-

employment for >10-20% (section 8.4.4.3), suggesting that this latter association was driven the 

non-employment situation Retired.  

 

Turning to women, the associations between the non-employment situations and cognitive 

function were more consistent across the cognitive measures. The situation Home/ family care 

showed an inverse u-shaped association with cognitive function, which mirrored the inverse u-

shaped association that was seen between total non-employment and cognitive function 

(section 8.4.4), with highest cognitive function being associated with intermediate durations of 

Home/ family care (10-40%), and the lowest cognitive function being associated with long-term 

Home/ family care (>80%). Similarly to total non-employment, the positive associations between 

intermediate durations of Home/ family care and cognitive function were not explained by the 

confounding variables or the indicators of disuse, or the relationship of intermediate Home/ 

family care durations with health or depressive symptoms. They were partly explained by the 

relationship of intermediate Home/ family care durations with better lifestyles, but residual 

positive associations remained, which suggested that something beyond these factors 

explained this higher cognitive function. Conversely, the negative association between long-

term Home/ family care (>80%) was explained by their lower educational attainment. It was also 

explained by occupational complexity and long-term Home/ family care’s relationship with 

higher levels of depressive symptoms and poorer lifestyles, with the model series suggesting 

that the poorer lifestyles of women who were in Home/ family care for long-term durations had 

the greatest explanatory power.  

 

The situation Education/ training was also associated with higher cognitive function across the 

cognitive measures for women, and similar to men, this association was completely explained 

by the higher educational attainment and the higher occupational complexity of women who 

undertook Education/ training during employment gaps. 

 

The non-employment situations Sick/ disabled and Voluntary work were also associated with 

cognitive function in women, but not on all cognitive measures. The situation Sick/ disabled was 

associated with lower cognitive function, when measured by verbal recall, search accuracy and 
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verbal fluency, and this association was completely explained by educational attainment, the 

indicators of disuse, and the relationship of Sick/ disabled for ≥2% with higher levels of 

depressive symptoms and poorer lifestyles. Conversely the situation Voluntary work was 

associated with higher cognitive function, when measured by prospective memory, search 

accuracy and verbal fluency. Although this association was partially explained by educational 

attainment and occupational complexity, a residual positive association remained in the final 

model suggesting that additional factors also explained this positive association. 

 

8.5 Discussion 

These novel analyses investigated whether non-employment over the working life was 

associated with cognitive function in later life in ELSA. It was hypothesised that non-

employment represented disuse through the removal of opportunities for cognitive stimulation, 

resulting in the loss of cognitive skills. It was also hypothesised that compared to employment, 

non-employment represented a simple environment that did not motivate individuals to use or 

develop their cognitive skills and abilities, resulting in their atrophy. The finding that long-term 

non-employment was associated with lower cognitive function and that among men this 

association was partially explained by the indicators of disuse was consistent with this 

hypothesis. It also reflected the findings of studies that have found that engaging in cognitive 

activities was associated with higher cognitive function in later life (Hultsch et al., 1999, Bosma 

et al., 2002, Mitchell et al., 2012, Schooler and Mulatu, 2001), and studies of occupational 

complexity, which have found that high complexity occupations were associated with higher 

cognitive function taking into account a range of socio-economic and health factors (Jorm et al., 

1998, Schooler et al., 1999, Hauser and Roan, 2007, Potter et al., 2008, Forstmeier and 

Maercker, 2008, Fisher et al., 2014, Then et al., 2014, Pool et al., 2016). Furthermore, it 

corroborated the findings from the Survey of Health, Ageing and Retirement in Europe, which 

showed that longer non-employment durations prior to the retirement age were associated with 

lower cognitive function (Adam et al., 2013). 

 

However, in the final model residual but non-significant negative associations remained 

between long-term non-employment and lower cognitive function, which suggested that 

something beyond the factors that were included in the model series explained some of the 

non-employment – cognitive function association. Employment has several latent functions 
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(Janlert and Hammarstrom, 2009). It provides daily structure, identity, shared experience and 

opportunities for interaction. These may be particularly important for men in the ELSA sample 

owing to their high work-role centrality, which was suggested by the high proportion of men who 

were employed throughout their working lives (see Chapter 7, section 7.3). Long-term non-

employment may represent a non-normative life course. Social norms drive expectations 

regarding life course roles and the timing and transition of events e.g. moving from education to 

employment and retirement (Furstenberg, 2005). Non-normative life courses deviate from what 

is socially expected, and have been associated with poorer health outcomes (Barban, 2013, 

Lacey et al., 2016b), possibly via a stress-mediated pathway. 

 

Studies have shown that exposure to stress may have negative effects on the brain, particularly 

those areas that are associated with memory and executive function (Lupien et al., 2007, 

Sapolsky, 1996). Response to stress activates the hypothalamic-pituitary-adrenal (HPA) axis, 

which leads to the secretion of the stress hormones, glucocorticoids and cathecholamines. 

These act on the body to induce the flight-or-fight response. Glucocorticoids are able to cross 

the blood-brain barrier and bind with glucocorticoid receptors in the brain, which are located in 

the hypothalamus, amygdala and frontal lobes, the areas of the brain involved in learning, 

memory and executive function (Lupien et al., 2007). Based on this mechanism, several studies 

examined associations between exposure to stress and cognitive function, finding that 

perceived stress was associated with poorer cognitive outcomes (Leng et al., 2013, Peavy et 

al., 2007, VonDras et al., 2005).  

 

Among women, the lack of attenuation of the inverse u-shaped association between non-

employment and cognitive function by adjustment for the indicators of disuse was not consistent 

with the hypothesis that non-employment represented disuse or a low complexity (simple) 

environment. Rather, it suggested that for women employment was a less important source of 

cognitive stimulation than it was for men. Among long-term non-employed women however, 

selection into long-term non-employment by low educational attainment largely explained the 

association between long-term non-employment and lower cognitive function, as did the 

relationship of long-term non-employment with higher levels of depressive symptoms and 

poorer lifestyles. This aligns with studies of work-family life courses and health. These studies 

have shown that work-family life courses which were characterised by earlier transitions to 
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parenthood and weaker long-term links to employment were associated with poorer health 

outcomes when compared to life courses that were characterised by later transitions to 

parenthood and stronger links to employment (Lacey et al., 2016c, Lacey et al., 2016b, Barban, 

2013).  

 

The higher cognitive function of women who were non-employed for intermediate durations 

compared to women who experienced limited non-employment (up to 10% of their working life), 

was partly explained by their better lifestyles; however, a residual positive association remained. 

This residual association may indicate that the additional roles that women in the ELSA sample 

undertook outside employment, such as household management, child care and helping with 

school work, were as complex and cognitively demanding as employment. The analyses 

presented in Chapter 7 (section 7.2.3) indicated that the majority of women in the ELSA sample 

worked on leaving education, moving into non-employment prior to age 40, probably associated 

with marriage and family formation. Many women then returned to work later. Intermediate non-

employment durations may therefore be indicative of a diversity of life course roles across the 

periods of marriage, childrearing and work, which may be more cognitively stimulating than 

those of women whose life course periods were dominated by one role. Conversely, limited 

non-employment in women may indicate that they were subject to the stress of combining 

multiple marital, parental and employment roles with consequences for their cognitive function 

in later life. 

 

It was also hypothesised that the activities undertaken during employment gaps differ in terms 

of their intellectual demands and the motivation and opportunities that they provide to use and 

develop cognitive skills and abilities. It was expected that situations that were relatively low on 

purposeful activity, would be associated with lower cognitive function, whereas those which 

were hypothesised to provide individuals with opportunities and motivation to use and develop 

their cognitive skills, would be associated with higher cognitive function. The analyses in section 

8.4.5 provided support for this hypothesis. Among both men and women, the non-employment 

situation Sick/ disabled was associated with lower cognitive function in later life, whereas the 

situations Education/ training and Voluntary work were associated with higher cognitive 

function. Secondly, although the negative association between the non-employment situation 

Sick/ disabled was partly explained by their lower educational attainment, higher levels of 
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depressive symptoms and poorer lifestyles, the indicators of disuse, namely household wealth, 

also explained some of this association. This suggested that sickness-related non-employment 

may have limited the material resources that were available in the household, and hence 

access to and opportunities for participation in cognitively stimulating activities, such as reading 

and cultural activities. Similarly, although the higher cognitive function of individuals who were in 

Education/training or Voluntary work during non-employment was largely explained by their 

higher educational attainment, the indicators of disuse, both household wealth and occupational 

complexity, additionally explained some of their higher cognitive function suggesting that these 

non-employment situations replaced employment-related cognitive stimulation. It may also 

indicate that spells of Education/ training and Voluntary work enabled individuals to develop 

employment-related skills, which resulted in their career advancement.  

 

The finding that the non-employment situations Education/training or Voluntary work were 

associated with higher cognitive function in later life was also consistent with the findings of 

studies that have shown a positive association between engaging in cognitive activities and 

cognitive function (Hultsch et al., 1999, Newson and Kemps, 2005, Mitchell et al., 2012, Bosma 

et al., 2002), and was also consistent with the finding that certain non-professional activities 

could compensate for the lack of occupational cognitive stimulation during economic inactivity 

(Adam et al., 2013). The findings that the non-employment situation Sick/ disabled was 

associated with lower cognitive function in later life and that the non-employment situation 

Education/training was associated with higher cognitive function was also consistent with Leist 

et al. (2013). Their analyses indicated that employment gaps which were described as 

“Sickness” were associated with higher risk of cognitive impairment, whereas those that were 

described as “Training” were associated with lower risk of cognitive impairment in later life (Leist 

et al., 2013). Furthermore, the finding that these associations were explained by educational 

attainment, occupational complexity and wealth, and health and lifestyle was also consistent 

with Leist et al. (2013). The finding that Unemployed and looking for a job was associated with 

lower odds of giving a correct response to the prospective memory test was also consistent with 

Leist et al.’s finding that employment gaps which were described as “Unemployed” were 

associated with higher odds of cognitive impairment in later life. However, in the analyses that 

are presented in this chapter, this association was only seen among men and only when 

measured by prospective memory. 
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The finding that Retired for >10% was associated with lower cognitive function corroborated the 

findings of two related studies using data from national studies of ageing (HRS, SHARE and 

ELSA). These studies showed that increasing retirement duration was associated with lower 

cognitive function (Adam et al., 2007, Bonsang et al., 2010). It was also consistent with findings 

from studies that have examined retirement and cognitive function in the Whitehall II study 

(Roberts et al., 2011, Xue et al., 2018). Both of these studies indicated a negative association 

between retirement and cognitive function, although this association only reached 5% 

significance for one of the four cognitive measures that were used in the studies. In the Roberts 

et al (2011) study, which used two waves (waves 3 and 5) of cognitive data for members of the 

Whitehall II cohort, compared to individuals who had not retired in the follow-up period, 

retirement was associated with a lower improvement in cognitive function measured by abstract 

reasoning. In contrast, the Xue et al. (2018) study which used later waves of cognitive data for 

members of the Whitehall II cohort (waves 5, 7, 9 and 11), retirement was associated with an 

increased rate of decline in verbal recall.   

 

The finding that Voluntary work was associated with higher cognitive function in both men and 

women was consistent Adam et al. (2013). Using data from SHARE, their analyses showed that 

non-professional activities described as voluntary work could compensate for the lower 

cognitive function associated with professional inactivity. It was also consistent with the findings 

of voluntary work studies that were discussed in the literature review (section 2.5.6), which 

found that voluntary work was associated with lower risk of dementia (Griep et al., 2017) and 

cognitive impairment (Infurna et al., 2016), and higher cognitive function (Guiney et al., 2017). 

 

For women, the analyses suggested that there was an inverse u-shaped association between 

the situation Home/ family care and cognitive function; intermediate durations of Home/ family 

care were associated with higher cognitive function, whereas long-term Home/ family care was 

associated with lower cognitive function. This inverse u-shaped association mirrored that seen 

for total non-employment, suggesting that the association between total non-employment and 

cognitive function in women was driven by Home/ family care-related non-employment. The 

inverse u-shaped association was consistent with the analyses of Leist et al., which showed that 

maternity leave (temporary economic inactivity in women) was associated with lower risk of 

cognitive impairment, whereas homemaking (longer term economic inactivity in women) was 
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associated with higher risk of cognitive impairment. The association between intermediate 

durations of Home/ family care and higher cognitive function, could therefore be considered to 

be consistent with Leist et al.’s finding that maternity leave was associated with lower risk of 

cognitive impairment. Furthermore, the finding that this association was independent of early life 

factors, educational attainment, the indicators of disuse, health and lifestyle factors was also 

similar to Leist et al.’s finding that early and later life factors did not explain the association of 

maternity leave with lower risk of cognitive impairment. The finding that long-term Home/ family 

care was associated with lower cognitive function, and that this association was explained by 

educational attainment, depressive symptoms and lifestyle, was also consistent with Leist’s 

finding that the association between spells of homemaking and higher risk of cognitive 

impairment was explained by early and later life factors (Leist et al., 2013). 

 

Since the situation Home/ family care included individuals who reported that they had 

undertaken informal care of family and friends during employment gaps, the finding that 

intermediate Home/ family care durations were associated with higher cognitive function was 

consistent with the finding that caregiving was associated with higher cognitive function  

(O'Sullivan et al., 2018, Bertrand et al., 2012).  For example, examining the cognitive function of 

women who were informal caregivers, Bertrand et al.’s analyses indicated that compared to 

women who were non-caregivers, continuous caregiving over a two-year period was associated 

with higher cognitive function independent of age, marital status, education, physical health, 

depressive symptoms and perceived stress.  

 

It was also hypothesised that the association between total non-employment (and the eight non-

employment situations) and cognitive function would differ for men and women due to gendered 

work and family roles, which had not been investigated prior to this PhD research. Focussing 

specifically on non-employment, the analyses provided some support for this hypothesis. 

Although long-term non-employment was associated with lower cognitive function in both men 

and women, the effect sizes in women were smaller than in men. Furthermore, while the 

association in men was partly explained by the indicators of disuse, in women it was not. Taken 

together these findings suggest that while work was an important source of cognitive stimulation 

for men, it was not for women. This finding is also consistent with a meta-analysis of studies 

that examined unemployment and mental health, which showed that effect sizes were weaker 
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for samples with a high proportion of female participants, compared to those with a  small 

proportion of female participants (Paul and Moser, 2009), and may be due to the lower 

importance of employment for women in terms of their identity, opportunities for cognitive 

stimulation and social contact. However, owing to the very different distributions of total non-

employment among men and women (see Chapter 7, section 7.2), non-employment was 

categorised differently in men and women. This meant that the reference categories that were 

used in the gender-specific analyses differed; among men the reference category was non-

employed for 0-2%, whereas for women it was non-employed for 0-10%, which may have 

biased the gender differences in the strength of the associations between non-employment and 

cognitive function. 

 

Focussing on the non-employment situations, the analyses provided limited evidence for gender 

differences in their association with cognitive function. Three non-employment situations (Sick/ 

disabled, Education/ training, and Voluntary work) showed similar associations with cognitive 

function among men and women. Although the effect sizes for the association between Sick/ 

disabled and lower cognitive function were larger in men than in women, these differences were 

not statistically significant, and similarly to all non-employment may have been due in part to the 

different categorisations of Sick/ disabled among men and women. For men Sick/ disabled was 

a three-category variable (Sick/ disabled for <2%, 2-10% and >10%), whereas among women it 

was a binary variable (Sick/ disabled for <2% and ≥2%). Furthermore, the variables that were 

used to examine the associations between Education/ training and Voluntary work and cognitive 

function were the same for men and women, and while there were differences in the effect sizes 

that were estimated, the overlapping 95%CI indicated that the effect sizes were not significantly 

different. The finding that the situations Retired and Home/ family care were only associated 

with cognitive function in men or women was consistent with the hypothesis that there would be 

gender differences in the associations between non-employment situations and cognitive 

function in later life. However, it may in fact be a function of the gendered reporting of some 

non-employment situations (see Chapter 7, section 7.4). Therefore, the lack of association 

between the situation Retired and cognitive function in women may have been due to this non-

employment situation being reported by fewer women than men (Retired- men-33.44%; women-

12.58%). Conversely, the lack of association between Home/ family care and cognitive function 
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among men could be due to this non-employment situation being reported by fewer men than 

women (men: 3.24%; women: 69.94%). 

 

8.5.1 Strengths and limitations 

The strengths and limitations that are applicable to all the analyses that are presented in this 

PhD research are discussed in section 10.4. The strengths and limitations that are discussed 

here are those that are specific to the analyses in this chapter. 

 

8.5.1.1 Strengths 

The use of wealth to indicate the material circumstances of the household, and hence 

opportunities for participation in cognitive activities, such as reading and cultural activities, is a 

strength. It has been shown that wealth provides a better indicator of the economic 

circumstances of older individuals than income and is also more precise than using social class 

based measures, which provide an indication of social relations to which wealth is secondary 

(Connelly et al., 2016).  A further strength of these analyses was the detailed life history 

information that was available for the ELSA sample. The work histories that were collected 

during the life history interview provided information on the different activities undertaken during 

employment gaps, and this information was used to investigate whether the associations 

between different non-employment situations and cognitive function in later life varied. 

Moreover, rather than using binary variables to indicate whether an individual reported at least 

one employment gap or at least one occurrence of different non-employment situations, 

information on the duration of each employment gap was used to examine the association 

between the total duration of non-employment (and non-employment situations) and cognitive 

function.   

 

8.5.1.2 Limitations 

Nevertheless, there were limitations. First, information on childhood cognitive ability was not 

collected in ELSA. Therefore, these analyses were not adjusted for early life cognitive ability, 

and may partly reflect reverse causality, i.e. those with higher childhood cognitive ability may be 

less likely to experience non-employment or undertake certain activities during employment 

gaps. A second limitation regarded the non-employment situation Other non-employed, which 

included several different non-employment situations (Unemployed but not looking for a job, 
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National Service, Travelling, Waiting to start a job, Prison, Other [not specified]). These were 

not similar in terms of the cognitive stimulation that they may provide, and therefore it is hard to 

draw conclusions regarding any associations between this situation and cognitive function. 

Simple cross-tabulations were additionally undertaken to investigate which of the Other non-

employment types, if any, were individually associated with cognitive function; however for 

some activities these supplementary analyses were severely constrained by low frequencies 

(National Service: 56 men and 1 woman; Travelling: 1 man and 23 women; Waiting to start a 

job: 3 men and 3 women; Prison: 3 men). Third, although the analyses that are presented in this 

chapter were adjusted for a wide range of confounding and mediating factors previously 

associated with non-employment and cognitive function, it is possible that these findings may 

reflect residual confounding. A final limitation was that these associations were cross-sectional 

and therefore only showed differences in cognitive function at one time-point, not the change in 

cognitive function that may take place over longer periods of time. This issue is addressed in 

the following chapter. 

 

8.6 Conclusion  

In conclusion, the results of these analyses provided evidence that non-employment was 

associated with cognitive function in later life in both men (prospective memory, verbal recall 

and search speed) and women (all cognitive measures). The analyses also provided evidence 

of gender differences in the association between non-employment and cognitive function. 

Among men, non-employment showed a negative association with cognitive function. This 

negative association partly reflected cognitive disuse related to non-employment but was also 

explained by selection into non-employment by low educational attainment and long-term non-

employment’s relationship with poorer mental health and lifestyle. Conversely, for women there 

was evidence of an inverse u-shaped association, with intermediate non-employment durations 

being associated with higher cognitive function and longer term non-employment being 

associated with lower cognitive function. While there was evidence that the higher cognitive 

function of women who had intermediate non-employment durations was partly explained by 

their better lifestyles, educational attainment, the indicators of disuse, physical and mental 

health had little explanatory power. Furthermore, while there was evidence that the lower 

cognitive function of long-term non-employed women was explained by selection into non-

employment by low educational attainment and long-term non-employment’s relationship with 
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higher levels of depressive symptoms and poorer lifestyles, the indicators of disuse had little 

explanatory power. 

 

These analyses also provided evidence that cognitive function varied according the activities 

that individuals undertook during employment gaps. While the situations Education/ training and 

Voluntary work were associated with higher cognitive function, the situation Sick/ disabled was 

associated with lower cognitive function. Among women the situation Home/ family care showed 

a similar inverse u-shaped association with cognitive function, which was similar to the inverse 

u-shaped association between total non-employment and cognitive function, suggesting that 

Home/ family care drove this association. This u-shaped association may reflect the cognitive 

stimulation provided by undertaking multiple roles across the life course in contrast to a life 

course dominated by one role, e.g. employment or child rearing. Furthermore, it may indicate 

that women who were able to take time out of work to raise a family were protected from the 

stress of undertaking multiple family and work focussed roles concurrently. Among men, the 

association between the situation Retired and cognitive function resembled that of the 

association between the association between non-employed for >2-10% and higher verbal 

recall, and non-employed for >10-20% and lower search speed, suggesting that early retirement 

drove these associations. 

 

These analyses contributed to the current knowledge on cognitive disuse, specifically non-

employment, and cognitive function. Gender differences in the association between non-

employment and cognitive function, and between the different activities undertaken during 

employment gaps and cognitive function had not been studied previously. Furthermore, 

although the association between non-employment (and non-employment situations) and 

cognitive function had been examined, this was the first time that it had been investigated using 

data from a representative sample of older community dwelling individuals living in England. 

One final contribution was that a wider range of non-employment situations was examined. 

 

The following chapter extends these findings by investigating whether cognitive decline varies 

according to duration of total non-employment and eight non-employment situations. 
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Chapter 9 : Investigating the association between non-
employment and cognitive decline in the ELSA sample 

9.1 Introduction 

The analyses that are presented in this chapter build on the findings from Chapter 8 by 

investigating the association between non-employment and cognitive decline, and between the 

eight non-employment situations and cognitive decline. These analyses contribute to the limited 

research that has investigated whether non-employment is associated with cognitive decline 

and whether changes in cognition vary according to the activities that individuals undertake 

during time out of employment. Adam et al.’s (2013) analyses examined non-employment in 

general, but their analyses were cross-sectional and their non-employment measure focussed 

on non-employment around the retirement age not over the entire working life (Adam et al., 

2013). Leist et al.’s investigation of the association between different types of non-employment 

and cognitive decline indicated that activities undertaken by individuals during employment gaps 

had different associations with cognitive decline; however decline was measured over a two-

year period, which may have been too short to model associations between different activities 

and cognitive change. Furthermore, it only examined five types of non-employment, and it used 

a global measure of cognitive function rather than examining a range of cognitive abilities, which 

may have different associations with non-employment and non-employment situations (Leist et 

al., 2013). In contrast to these two studies, the analyses reported in this chapter examine eight 

different non-employment situations, use a range of cognitive measures, and estimate decline 

over a five to ten-year period. The analyses are also gender-specific, which has not been 

examined previously. 

 

9.1.1 Aims and hypotheses 

This chapter had two aims. Based on the non-employment histories and biennial cognitive 

assessments of ELSA respondents, the first aim was to examine the association between total 

non-employment and cognitive decline (study objective 3). An inverse association between non-

employment duration and cognitive decline was expected, and similar to the association 

between non-employment and cognitive function, this association was expected to differ 

according to gender, with the association being stronger in men than women. 
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The second aim was to examine whether eight different non-employment situations had 

different associations with cognitive decline (study objective 4). It was hypothesised that more 

stimulating non-employment situations, e.g. Education/ training and Voluntary work, would be 

associated with slower cognitive decline. Conversely, it was hypothesised that activities that 

may not provide opportunities or motivation to use and develop cognitive skills, e.g. Sick/ 

disabled and Unemployed and looking for a job, would be associated with more rapid cognitive 

decline. The cross-sectional analyses that were reported in the previous chapter showed that 

these non-employment situations were associated with lower cognitive function, providing 

additional support for this hypothesis. Differing durations of the situation Home/ family care 

among women may be indicative of different levels of cognitive stimulation, therefore it was 

hypothesised that for women intermediate durations of Home/ family care would be associated 

with slower cognitive decline, whereas long-term Home/ family care would be associated with 

faster decline. The cross-sectional analyses that were reported in the previous chapter indicated 

an inverse u-shaped association between Home/ family care and cognitive function, providing 

additional support for this hypothesis. It was also hypothesised that the situation Retired would 

be associated with faster cognitive decline in later life.  

 

The analyses in this chapter are presented in two related sections. The first section examines 

the association between total non-employment and cognitive decline, and the second section 

investigates whether the association between non-employment and cognitive decline differed 

according to eight non-employment situations. 

 

9.2 Methods 

9.2.1 Variables 

The variables that were used in the analyses presented in this chapter were outlined in section 

6.3. The cognitive measures that were used were outlined in section 6.3.1, and the exposure 

variables, total non-employment and the variables for the eight non-employment situations, 

were derived as described in section 6.3.2.  

 

For men, the reference category for all non-employment situations was <2% of the working life, 

and for women, this was also <2% of the working life except for the situation Home/ family care, 

which was <10% of the working life.  
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The hypothesised confounding and mediating variables that were described in section 6.3.3 

were also used in this chapter. 

 

9.2.2 Longitudinal analysis  

The longitudinal analyses presented in this chapter spanned waves 3 to 7 and were based on 

the pooled analysis of the 40 datasets that were imputed as described in section 6.6.1. The 

analyses were restricted to those study members with at least one observed cognitive score, 

which resulted in the following analytic samples: 

 Change in verbal recall was examined using data from waves 3-7, resulting in samples 

that comprised 1507 men (5979 observations) and 2560 women (10890 observations). 

 Change in search speed and search accuracy were examined using data from waves 3-

5, resulting in samples that comprised 1437 men (3527 observations) and 2442 women 

(6217 observations). 

 Change in verbal fluency: was examined using data from waves 3-5 and 7, resulting in 

samples that comprised 1507 men (5044 observations) and 2561 women (9069 

observations). 

 

The analyses were also undertaken for those study members who had complete data for all of 

the analytic variables (see section 6.4 for a description of this sample). The results were 

substantively similar and are presented in Annex E.1. 

 

Multilevel growth curve models were used to examine trajectories in cognitive function by 

duration of non-employment and non-employment situation. An advantage of using growth 

curve models to examine change over time was that individuals did not need to have complete 

outcome data from every data point to be included in the analyses, which meant that each 

occasion for which outcome data was observed contributed to the estimates. The use of growth 

models also enabled within person and between person change in cognitive function to be 

modelled. 
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The equation for a basic growth curve model is given below. 

𝑦𝑖𝑗 = 𝛽0 + 𝛽1𝑡𝑖𝑗 +  𝑢0𝑗 +  𝑢1𝑗𝑡𝑖𝑗 +  𝑒𝑖𝑗 

Where: 

𝑦𝑖𝑗 = outcome for individual 𝑗 at time 𝑖 

𝑖 = occasion number 

𝑗= the individual 

𝑡 = time point 

𝛽0 = the overall intercept (fixed effect) 

𝛽1 = the overall slope of the regression of 𝑦 on time 𝑡  (fixed effect) 

𝑢 = individual random effect that represents the difference between an individual’s value 

and the overall fixed effect. 𝑢0𝑗 represents the intercept residual, and 𝑢1𝑗 represents the 

slope residual. 

𝑒= the occasion level residual, represents how much the occasion specific observation 

differs from the individual mean. 

 

A random intercept growth curve model was fitted to the data to allow an individual’s initial level 

of cognitive function (the intercept) to vary. A random slope was then added to the random 

intercept model to allow for individual variability in the rate of cognitive change (slope). The 

addition of the random slope only improved the fit of the models when cognitive function was 

measured by verbal recall and verbal fluency, and therefore while the growth curve models for 

verbal recall and verbal fluency allowed for individual variability in the rate of cognitive change, 

the growth curve models for search speed and search accuracy did not. 

 

The base model for verbal recall and verbal fluency included time as wave from baseline, which 

ranged from 0 at baseline (wave 3) to 4 (wave 7). It was included as a linear and quadratic term. 

Baseline age centred on the mean (men: 74.14, women: 71.58) was included to control for 

cohort differences in baseline cognitive function, and an interaction between time and baseline 

age was included to model cohort differences in the rate of cognitive change. For search speed 

and search accuracy the base model included time as wave from baseline which ranged from 0 

at baseline to 2 (wave 5). It was included as a linear term only because the addition of time as a 

quadratic term did not improve the model fit. Baseline age centred on the mean and its 
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quadratic term were included to control for cohort differences in baseline cognition, and an 

interaction between time and baseline age was included to control for cohort differences in the 

rate of cognitive change. 

 

To examine whether the trajectories of cognitive function varied by total non-employment an 

interaction term between non-employment and time was added to the base model (Model 1). A 

series of five sequentially adjusted models was then developed using the hypothesised 

confounding and mediating variables that were outlined in section 6.3.3. The model series 

corresponded to the model series used in the previous analyses (see section 8.3.2.3). The 

covariates were added to the models as determinants of the intercept and the slope (using a 

wave-by-covariate interaction term). Their inclusion in the final analytic models as determinants 

of the intercept or slope was then based on whether their addition to the model improved its fit55. 

Model 2 variables were selected by adding father’s social class, childhood emotional and 

nervous problems and educational attainment individually to model 1. The mediating variables 

that were included in models 3-5 were then selected based on whether their addition to model 2 

improved its fit. The final analytic models that were used are presented in table 9.1 below.  

 

This series of models was also used to examine whether the trajectories of cognitive function 

varied by non-employment situation; however the models included an interaction term between 

each non-employment situation and time instead of an interaction term between total non-

employment and time, and all of the non-employment situations were included in the models. 

 

The analyses were stratified by gender and all the models were run using Stata 14 (StataCorp, 

2015).  

                                                           
55 Stata’s -estat- suite of commands cannot be used to calculate fit statistics for multiply imputed data. Therefore to 
examine whether a covariate improved the fit of the model, the model was refit in six of the imputed datasets 
individually, and the fit statistics for each individual imputation were examined. Covariates were judged to have 
improved the fit of the model to which they were added if the log likelihood ratio (LLR) and Akaike’s information criterion 
(AIC) values decreased. 
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Table 9.1: Analytic models examining the association between non-employment and cognitive 
decline 

Model 1 Base model +: 

 Non-employment 

  Wave-by-non-employment interaction 

Model 2a Model 1 +: 

 Childhood social class 

 Childhood emotional or nervous problems 

 Wave-by-childhood emotional or nervous problems interaction 

Model 2b Educational attainment 

Model 3 Model 2 +: 

 Time variant household wealth 

 Wave-by-household wealth interaction 

  Time invariant occupational complexity 

Model 4a Model 2 +: 

 Time variant self-reported CVD 

 Time variant self-reported hypertension 

 Wave-by-self-reported hypertension interaction 

 Time variant SBP 

 Time variant BMI 

 Time variant FEV1 

Model 4b Time variant depressive symptoms 

  Wave-by-depressive symptoms interaction 

Model 5 Model 2 +: 

 Time variant smoking status 

 Wave-by-smoking status interaction 

 Time variant physical activity 

 Wave-by-physical activity interaction 

 Time variant social contact 

Model 6 All the above variables and interaction terms. 

 

 

9.3 Results 

The results reported below are based on the analyses of the 40 imputed datasets. The results 

of the analyses of complete cases are reported in Annex E. For both men and women, the 

results of these two sets of analyses were consistent with each other. As was expected, where 

associations were seen, they were in the same direction for both sets of analyses, as was the 

pattern of attenuation of these associations over the course of the sequentially adjusted models. 

However, effect sizes were smaller, which can be related to study members who were missing 

information having longer non-employment durations and being more disadvantaged on many 

of the covariates that were included in the analyses (see tables 6.3-6.5 in Chapter 6). 

 

9.3.1 Change in cognitive function over time 

Table 9.2 presents the estimates for the base model, which was described in section 9.2.2.  
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Across the four cognitive measures that were used in the longitudinal analyses, the negative 

fixed estimate of survey wave indicated that cognitive function decreased over time. Among 

men verbal recall was predicted to decline by 0.18 words for each additional wave. The 

corresponding estimates for search speed, search accuracy and verbal fluency were 4.47 

letters, 0.37 letters and 0.08 words respectively, although this latter estimate was not 

statistically significant. For women verbal recall declined by 0.29 words, search speed by 5.33 

letters, search accuracy by 0.36 letters and verbal fluency by 0.22 words for each additional 

wave. Excluding verbal fluency, the predicted rates of decline among men and women were not 

significantly different. Verbal fluency decline however, was faster among women. 

 

The fixed effect of baseline cohort (age) was negative and statistically significant across the 

measures of cognitive function among men and women indicating that older cohorts had lower 

baseline cognitive function. However, the fixed effect of the wave-by-age interaction was 

inconsistent. Among women the interaction term was negative and statistically significant when 

cognition was measured by verbal recall, search speed and verbal fluency indicating that older 

cohorts experienced faster rates of cognitive decline in these functions. For search accuracy 

however, the rate of decline did not differ by cohort. Among men, the wave-by-age interaction 

term was statistically significant for verbal recall and verbal fluency, but not for search speed or 

search accuracy, indicating that there were cohort differences in cognitive decline, but only 

when measured by verbal recall and verbal fluency.
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Table 9.2: Base growth curve model for changes in cognitive function  

  Verbal recall Search speed Accuracy Fluency 

 Coeff. Coeff. Coeff. Coeff. 

 95%CI 95%CI 95%CI 95%CI 

Men     
Individuals 1505 1437 1437 1505 

Observations 5979 3527 3527 5044 

Fixed effects     
Intercept 8.71 262.38 16.32 18.96 

 8.55, 8.88 257.49, 267.26 16.01, 16.62 18.64, 19.28 

Wave -0.15 -4.47 -0.37 -0.08 

 -0.29, -0.007 -6.53, -2.42 -0.51, -0.24 -0.37, 0.21 

Baseline age -0.18 -2.95 -0.25 -0.26 

 -0.20, -0.15 -3.63, -2.26 -0.29, -0.21 -0.30, -0.21 

Baseline age2  - -0.01 -0.0002 - 

 - -0.09, 0.06 -0.005, 0.004 - 

Wave2  -0.06 - - -0.11 

 -0.09, -0.02 - - -0.18, -0.03 

Wave x Age  -0.02 -0.04 0.001 -0.04 

 -0.03, -0.02 -0.40, 0.31 -0.02, 0.02 -0.06, -0.02 

Random effects     
Level 1: residual 4.80 2323.47 10.00 17.33 

 4.56, 5.05 2186.32, 2469.23 9.41, 10.63 16.33, 18.39 

Level 2: Intercept 6.04 3568.34 12.89 23.76 

 5.39, 6.77 3238.30, 3932.01 11.64, 14.27 21.28, 26.53 

Level 2: Wave 0.14 - - 0.53 

 0.08, 0.22 - - 0.32, 0.88 

     Women     
Individuals 2551 2442 2442 2554 

Observations 10890 6217 6217 9069 

Fixed effects     
Intercept 9.88 300.81 18.82 18.91 

 9.75, 10.00 296.58, 305.04 18.54, 19.07 18.68, 19.13 

Wave -0.29 -5.30 -0.36 -0.22 

 -0.40, -0.18 -7.00, -3.59 -0.46, -0.26 -0.43, -0.02 

Baseline age -0.19 -1.92 -0.20 -0.28 

 -0.21, -0.18 -2.35, -1.50 -0.23, -0.18 -0.31, -0.25 

Baseline age2  - -0.07 -0.004 - 

 - -0.12, -0.03 -0.007, -0.002 - 

Wave2  -0.02 - - -0.05 

 -0.05, 0.007 - - -0.10, 0.004 

Wave x Age  -0.03 -0.36 -0.01 -0.03 

 -0.03, -0.02 -0.58, -0.13 -0.03, 0.0009 -0.04, -0.02 

Random effects     
Level 1: residual 5.18 2871.03 10.69 15.88 

 4.99, 5.37 2744.51, 3003.39 10.22, 11.18 15.18, 16.61 

Level 2: Intercept 5,75 4005.65 15.03 19.66 

 5.25, 6.29 3718.02, 4315.52 13.95, 16.20 18.03, 21.45 

Level 2: Wave 0.11 - - 0.49 

  0.07, 0.16 - - 0.34, 0.70 

 

The vector graphs presented in figures 9.1 - 9.4 were produced from the fixed effect estimates 

in table 9.2 (above), which were used to calculate the predicted cognitive test scores at each 

wave56 for each one-year cohort, from age 65 to 82 (men) and age 60 to 82 (for women). For 

                                                           
56 Verbal recall and fluency: five waves (3-7); search speed and accuracy: three waves (3-5). 
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example, the predicted baseline (time point 0) verbal recall score for men aged 65 at baseline 

was calculated as follows: 

8.71 + (-0.178*((65-73.96) = 10.3049 

(where, 8.71 = the fixed estimate for the intercept for men who were at the mean baseline age 

(73.96); -0.178 = fixed estimate for each 1-point increment in age-centred (i.e. 65-73.79)); and 

the predicted verbal recall at the subsequent wave (time point 1) was calculated as follows: 

10.3049 + (-0.15+-0.06+(-0.02*(65-73.96)))*-1 = 10.2741 

(where, 10.3049 = baseline verbal recall score; -0.15 = the change in verbal recall for each 

wave; -0.06 = the fixed estimate for wave2; and -0.02 = the fixed estimate for the age-by-wave-

interaction term).  

 

Datasets of these predicted scores (one for each cognitive measure) were opened in Stata, 

and using Stata’s –graph two-way- suite of commands, vector graphs were drawn. For verbal 

recall (figure 9.1) and verbal fluency (figure 9.4), the vectors show the predicted cognitive 

trajectories over ten years of follow-up (five waves); and for search speed (figure 9.2) and 

search accuracy (figure 9.3) the vectors show the predicted cognitive trajectories over six 

years (three waves) of follow-up. Each arrow (vector) represents the predicted baseline 

cognitive function and change in cognitive function over the follow-up period for each one-year 

cohort. The vectors in the left-hand panels of each figure summarise the estimates for men 

and those in the right-hand panel summarise the estimates for women. The horizontal axes 

indicate an individual’s age starting from the SPA (age 65 for men and age 60 for women). The 

vertical axes indicate their predicted cognitive function (calculated as detailed above). 

Changes to the gradients of the vectors indicate the effect of cohort (age) on cognitive change 

(i.e. the age-by-wave interaction term). 

 

The ageing vectors showed that for the younger cohorts, verbal recall and verbal fluency 

remained stable over the 10-year follow-up period. At around age 70-75 however, the gradient 

of the vectors indicated that older cohorts experienced progressively faster rates of decline. In 

contrast, the ageing vectors showed that search speed and accuracy declined over the six-

years that were examined for all of the one-year cohorts. However in contrast to decline 

measured by verbal recall and verbal fluency, for men the gradients of the ageing vectors were 
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similar for all one-year cohorts indicating that there were no cohort effects for cognitive decline. 

Conversely, for women there was evidence of cohort effects for search speed, but not search 

accuracy, with the older cohorts showing faster rates of decline compared to the younger 

cohorts. 
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Figure 9.1: Vector graph showing predicted 10-year ageing vectors of verbal recall in men and women 

 

 

Figure 9.2: Vector graph showing predicted 6-year ageing vectors of search speed in men and women 
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Figure 9.3: Vector graph showing predicted 6-year ageing vectors of search accuracy in men and women 

 

 

Figure 9.4: Vector graph showing predicted 10-year ageing vectors of verbal fluency in men and women 
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9.3.2 Association between non-employment and cognitive decline  

Tables 9.3 – 9.10 below display the results of the series of growth curve models that examined 

the association between non-employment and cognitive decline on the four measures of 

cognitive function. For men, the intercept value refers to the mean cognitive function of men 

who were mean age and had been in non-employment for 0-2%. For women, the intercept 

value refers to the mean cognitive function of women who were mean age and had been in non-

employment for 0-10%. The coefficients for the non-employment categories show the effect of 

non-employment on baseline cognition, and the wave-by-non-employment interaction terms 

indicate whether cognitive trajectories varied by non-employment duration. The results for 

models 2b and 6 that are displayed in the tables are summarised by the ageing-vector graphs in 

figures 9.5-9.1257. The vectors illustrate the predicted cognitive trajectories for three of the non-

employment categories (men: non-employment for 0-2%, >20-30% and >30%; women: non-

employment for 0-10%, >30-40% and >80%) for one-year cohorts at five-year intervals (ageing 

vector graphs for all the models and all the non-employment categories are presented in Annex 

E.2). 

 

9.3.2.1 Verbal recall 

The statistically significant positive coefficient for the non-employment for >2-10% category 

indicated that compared to the non-employment for 0-2% category, non-employment for >2-

10% was associated with higher baseline verbal recall (table 9.3).  Conversely, the statistically 

significant negative coefficient for non-employment for >30% indicated that long-term non-

employment was associated with lower baseline verbal recall. As expected, these associations 

between non-employment and baseline cognitive function in men were consistent with those 

that were reported in the previous chapter (section 8.4.4), and therefore, along with other 

baseline findings, will not be described further here. The negative wave-by-non-employment 

interaction term for men who were in non-employment for >20-30% suggested that men in this 

non-employment category experienced faster verbal recall decline compared to those who were 

in non-employment for 0-2%, although this association was not statistically significant. The 

negative coefficient increased slightly following adjustment for the physical health mediators, 

and the coefficient was statistically significant; however the coefficient was also partially 

                                                           
57 These vector graphs were produced using the same method as was described on page 343-44 above. 
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attenuated following adjustment for the lifestyle mediating factors. In the final model although 

the regression coefficient suggested that non-employment for >20-30% was associated with 

faster cognitive decline, the association was not statistically significant. There was no indication 

that cognitive decline differed for any of the other non-employment categories when compared 

to the non-employment for 0-2% category.   

 

The ageing vectors for change in verbal recall in men (figure 9.5) illustrate the accelerated 

verbal recall decline of men who were in non-employment for >20-30%. Owing to the faster 

verbal recall decline of men who were in non-employment for >20-30%, after 10 years the 

verbal recall score of men who were in non-employment for >20-30% approached that of men 

who were in non-employment for >30%. 
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Table 9.3: Growth curve models for changes in verbal recall by non-employment between waves 3 and 7, men (1507 individuals and 5979 observations) 

  Model 1 Model 2a Model 2b Model 3 Model 4a Model 4b Model 5 Model 6 
  Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) Coef. 

(95%CI) 
Coef. 

(95%CI) 
Coef. 

(95%CI) Intercept 8.56 9.10 7.69 7.99 7.04 7.22 6.28 6.25 
  8.31, 8.81 8.76, 9.44 7.30, 8.09 7.39, 8.59 5.72, 8.37 5.91, 8.53 5.65, 6.91 4.78, 7.72 
Wave -0.13 -0.13 -0.13 -0.14 -0.15 -0.14 -0.05 -0.09 
  -0.28, 0.03 -0.28, 0.03 -0.28, 0.03 -0.33, 0.05 _-0.31, 0.02 -0.30, 0.03 -0.29, 0.20 -0.37, 0.20 
Wave2 -0.06 -0.06 -0.05 -0.05 -0.05 -0.05 -0.06 -0.05 
  -0.09, -0.02 -0.09, -0.02 -0.09, -0.02 -0.09, -0.02 -0.08, -0.01 -0.08, -0.01 -0.09, -0.02 -0.09, -0.01 
Age-centred -0.18 -0.18 -0.16 -0.17 -0.14 -0.14 -0.15 -0.14 
  -0.20, -0.15 -0.20, -0.15 -0.18, -0.13 -0.19, -0.14 -0.16, -0.11 -0.16, -0.11 -0.17, -0.12 -0.17, -0.12 
Wave x age-centred -0.03 -0.03 -0.02 -0.02 -0.02 -0.02 -0.02 -0.02 
  -0.03, -0.02 -0.03, -0.02 -0.03, -0.02 -0.03, -0.02 -0.03, -0.01 -0.03, -0.01 -0.03, -0.01 -0.03, -0.009 

Non-employment         
>2-10% 0.49 0.50 0.42 0.33 0.46 0.46 0.42 0.36 
  0.12, 0.86 0.13, 0.87 0.07, 0.77 -0.02, 0.67 0.11, 0.81 0.12, 0.81 0.07, 0.76 0.02, 0.70 
>10-20% 0.25 0.25 0.01 -0.13 0.06 0.08 0.06 -0.03 
  -0.18, 0.69 -0.17, 0.67 -0.39, 0.42 -0.53, 0.28 -0.34, 0.47 -0.32, 0.49 -0.34, 0.45 -0.43, 0.36 
>20-30% 0.04 0.05 0.06 0.12 0.14 0.18 0.15 0.24 
  -0.62, 0.70 -0.61, 0.70 -0.57, 0.68 -0.50, 0.74 -0.49, 0.76 -0.45, 0.80 -0.47, 0.76 -0.37, 0.85 
>30% -1.01 -1.04 -0.97 -0.82 -0.91 -0.83 -0.87 -0.72 
  -1.82, -0.21 -1.84, -0.24 -1.73, -0.20 -1.58, -0.06 -1.69, -0.14 -1.60, -0.07 -1.63, -0.12 -1.47, 0.03 

Wave x non-employment         
>2-10% -0.08 -0.08 -0.08 -0.08 -0.09 -0.09 -0.08 -0.08 
  -0.19, 0.04 -0.19, 0.04 -0.20, 0.03 -0.20, 0.03 -0.21, 0.02 -0.20, 0.03 -0.19, 0.04 -0.19, 0.04 
>10-20% 0.03 0.04 0.03 0.03 0.02 0.03 0.03 0.03 
  -0.11, 0.16 -0.10, 0.17 -0.10, 0.16 -0.10, 0.16 -0.11, 0.16 -0.11, 0.16 -0.10, 0.16 -0.10, 0.16 
>20-30% -0.20 -0.19 -0.20 -0.20 -0.21 -0.21 -0.17 -0.19 
  -0.40, 0.003 -0.40, 0.007 -0.40, 0.004 -0.40, 0.003 -0.41, -0.01 -0.41, -0.008 -0.38, 0.03 -0.39, 0.01 
>30% 0.10 0.11 0.12 0.12 0.12 0.12 0.13 0.14 
  -0.17, 0.38 -0.17, 0.39 -0.16, 0.39 -0.16, 0.39 -0.15, 0.40 -0.16, 0.39 -0.14, 0.40 -0.13, 0.49 
Level 1: residual 4.80 4.80 4.80 4.81 4.79 4.79 4.83 4.81 
  4.56, 5.05 4.56, 5.05 4.56, 5.06 4.58, 5.07 4.55, 5.05 4.55, 5.04 4.59, 5.09 4.57, 5.07 
Level 2: intercept 5.94 5.79 4.95 4.72 4.88 4.83 4.58 4.38 
  5.30, 6.66 5.15, 6.49 4.38, 5.60 4.16, 5.35 4.31, 5.52 4.26, 5.47 4.02, 5.22 3.84, 5.00 
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Level 2: wave 0.13 0.13 0.13 0.12 0.12 0.13 0.11 0.11 
  0.08, 0.22 0.08, 0.22 0.08, 0.22 0.07, 0.21 0.07, 0.21 0.07, 0.21 0.06, 0.20 0.06, 0.20 

 

 

Figure 9.5: Vector graphs showing the predicted 10-year ageing vectors of verbal recall by non-employment for models 2b and 6, men 
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For women, none of the estimates for the wave-by-non-employment interaction terms was 

statistically significant indicating that the rate of verbal recall decline did not vary by non-

employment duration (table 9.4). This is depicted by the similar gradient of the verbal recall 

ageing vectors for the three non-employment categories that are illustrated in figure 9.6 (non-

employed for 0-10%, >30-40% and >80%). 
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Table 9.4: Growth curve models for changes in verbal recall by non-employment between waves 3 and 7, women (2560 individuals and 10890 observations) 

  Model 1 Model 2a Model 2b Model 3 Model 4a Model 4b Model 5 Model 6 
  Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) 

Intercept 9.69 10.34 9.00 8.73 8.54 8.70 7.78 7.36 
  9.43, 9.96 10.04, 10.64 8.67, 9.34 8.20, 9.26 7.67, 9.40 7.84, 9.56 7.30, 8.26 6.35, 8.37 
Wave -0.28 -0.28 -0.28 -0.24 -0.23 -0.20 -0.32 -0.21 
  -0.41, -0.15 -0.41, -0.15 -0.41, -0.15 -0.39, -0.10 -0.37, -0.09 -0.34, -0.07 -0.51, -0.14 -0.42, -0.007 
Wave2 -0.02 -0.02 -0.02 -0.02 -0.02 -0.02 -0.01 -0.01 
  -0.05, 0.007 -0.05, 0.007 -0.05, 0.007 -0.05, 0.007 -0.04, 0.01 -0.04, 0.01 -0.04, 0.01 -0.04, 0.01 
Age-centred -0.19 -0.19 -0.16 -0.16 -0.15 -0.15 -0.15 -0.14 
  -0.21, -0.18 -0.20, -0.17 -0.18, -0.15 -0.18, -0.15 -0.17, -0.13 -0.17, -0.13 -0.17, -0.14 -0.16, -0.13 
Wave x age-centred -0.03 -0.03 -0.03 -0.03 -0.02 -0.02 -0.02 -0.02 
  -0.03, -0.02 -0.03, -0.02 -0.03, -0.02 -0.03, -0.02 -0.03, -0.02 -0.03, -0.01 -0.03, -0.02 -0.03, -0.01 

Non-employment         
>10-20% 0.17 0.22 0.25 0.24 0.21 0.22 0.18 0.16 
  -0.23, 0.57 -0.17, 0.62 -0.13, 0.64 -0.13, 0.61 -0.17, 0.59 -0.16, 0.60 -0.19, 0.56 -0.21, 0.53 
>20-30% 0.41 0.46 0.55 0.50 0.53 0.54 0.46 0.42 
  0.03, 0.79 0.09, 0.83 0.19, 0.92 0.14, 0.86 0.17, 0.90 0.18, 0.90 0.11, 0.82 0.07, 0.77 
>30-40% 0.56 0.59 0.59 0.55 0.54 0.54 0.50 0.45 
  0.16, 0.97 0.19, 1.00 0.20, 0.97 0.17, 0.94 0.15, 0.92 0.15, 0.92 0.12, 0.88 0.08, 0.83 
>40-60% 0.10 0.14 0.29 0.29 0.27 0.30 0.24 0.25 
  -0.29, 0.48 -0.24, 0.52 -0.07, 0.66 -0.07, 0.65 -0.10, 0.63 -0.12, 0.73 -0.12, 0.60 -0.11, 0.60 
>60-80% 0.15 0.13 0.27 0.26 0.27 0.30 0.23 0.25 
  -0.30, 0.60 -0.32, 0.57 -0.16, 0.69 -0.16, 0.68 -0.16, 0.69 -0.12, 0.73 -0.29, 0.65 -0.16, 0.67 
>80% -0.39 -0.40 -0.15 -0.11 -0.17 -0.13 -0.17 -0.11 
  -0.93, 0.16 -0.94, 0.13 -0.67, 0.36 -0.62, 0.41 -0.69, 0.34 -0.65, 0.38 -0.67, 0.34 -0.62, 0.40 

Wave x non-employment         
>10-20% 0.08 0.08 0.08 0.08 0.08 0.09 0.08 0.08 
  -0.04, 0.20 -0.04, 0.20 -0.04, 0.20 -0.04, 0.20 -0.03, 0.20 -0.03, 0.21 -0.03, 0.20 -0.03, 0.20 
>20-30% -0.03 -0.03 -0.03 -0.03 -0.03 -0.03 -0.03 -0.03 
  -0.14, 0.08 -0.14, 0.08 -0.14, 0.08 -0.14, 0.08 -0.14, 0.08 -0.14, 0.08 -0.14, 0.08 -0.14, 0.08 
>30-40% -0.08 -0.08 -0.08 -0.07 -0.07 -0.06 -0.06 -0.05 
  -0.20, 0.04 -0.20, 0.04 -0.20, 0.04 -0.19, 0.05 -0.19, 0.05 -0.18, 0.06 -0.18, 0.06 -0.16, 0.07 
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  Model 1 Model 2a Model 2b Model 3 Model 4a Model 4b Model 5 Model 6 
  Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) 
>40-60% -0.04 -0.04 -0.04 -0.04 -0.03 -0.03 -0.02 -0.02 
  -0.15, 0.08 -0.15, 0.07 -0.15, 0.07 -0.15, 0.08 -0.15, 0.08 -0.14, 0.08 -0.13, 0.09 -0.13, 0.09 
>60-80% 0.01 0.01 0.009 0.02 0.01 0.01 0.03 0.04 
  -0.13, 0.15 -0.13 0.15 -0.13, 0.15 -0.12, 0.16 -0.13, 0.15 -0.13, 0.15 -0.11, 0.16 -0.10, 0.18 
>80% -0.04 -0.04 -0.03 -0.03 -0.03 -0.02 -0.004 0.005 
  -0.21, 0.13 -0.21, 0.13 -0.20, 0.14 -0.20, 0.14 -0.20, 0.14 -0.19, 0.15 -0.17, 0.16 -0.16, 0.17 
Level 1: residual 5.18 5.18 5.18 5.19 5.19 5.17 5.22 5.19 
  5.00, 5.37 5.00, 5.37 5.00, 5.38 5.01, 5.39 5.00, 5.38 4.99, 5.36 5.03, 5.41 5.00, 5.39 
Level 2: intercept 5.69 5.45 4.77 4.45 4.68 4.63 4.43 4.14 

 5.20, 6.23 4.98, 5.98 4.32, 5.26 4.02, 4.92 4.24, 5.17 4.19, 5.11 4.00, 4.91 3.72, 4.60 
Level 2: wave 0.10 0.10 0.10 0.10 0.10 0.10 0.08 0.08 
  0.07, 0.16 0.07, 0.16 0.06, 0.16 0.06, 0.16 0.06, 0.16 0.06, 0.16 0.05, 0.14 0.05, 0.14 
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Figure 9.6: Vector graphs showing the predicted 10-year ageing vectors of verbal recall by non-employment for models 2b and 6, women 
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9.3.2.2 Search speed 

Among men, none of the fixed estimates for the wave-by-non-employment interaction terms 

were statistically significant (table 9.5). However, the positive fixed estimate for the wave-by-

non-employment interaction term for >10-20% suggested that this non-employment category 

was associated with slower search speed decline, and the negative fixed estimate for the wave-

by-non-employment for >30% interaction term suggested that long-term non-employment was 

associated with faster decline in search speed over time. Adjustment for childhood factors and 

educational attainment, the indicators of disuse, and the physical health, depressive symptoms 

and lifestyle mediators had little effect on these associations. In the final model a residual 

association between non-employment for >10-20% and slower search speed decline, and 

between non-employment for >30% and faster search speed decline remained although neither 

was statistically significant.  

 

The slower search speed decline of men who were in non-employment for >10-20% is depicted 

in figure 9.7 by the shallower gradient of the ageing vectors for this non-employment category. 

The steeper gradient of the ageing vectors for the long-term non-employment category illustrate 

the accelerated search speed decline of men in this non-employment category. 
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Table 9.5: Growth curve models for changes in search speed by non-employment between waves 3 and 5, men (1437 individuals, 3527 observations) 

  Model 1 Model 2a Model 2b Model 3 Model 4a Model 4b Model 5 Model 6 

 Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) 

Intercept 266.03 273.21 257.00 262.36 227.59 228.31 231.87 217.37 

 259.18, 272.89 264.17, 282.26 246.16, 267.84 246.03, 278.70 190.63, 264.56 191.36, 265.27 213.22, 250.53 174.75, 259.99 
Wave -6.52 -6.41 -6.45 -5.37 -8.89 -8.96 -4.25 -6.50 

 -9.77, -3.27 -9.67, -3.16 -9.71, -3.20 -11.24, 0.49 -12.82, -4.95 -13.09, -4.83 -13.83, 5.33 -17.91, 4.92 
Age-centred -3.08 -3.05 -2.76 -2.80 -2.48 -2.48 -2.78 -2.68 
  -3.77, -2.38 -3.75, -2.36 -3.46, -2.06 -3.50, -2.10 -3.21, -1.76 -3.20, -1.76 -3.49, -2.07 -3.43, -1.94 
Age-centred2 -0.01 -0.02 -0.03 -0.02 -0.03 -0.03 -0.0008 -0.006 

 -0.09, 0.06 -0.09, 0.06 -0.10, 0.05 -0.10, 0.05 -0.10, 0.04 -0.10, 0.04 -0.07, 0.07 -0.08, 0.07 
Wave x age-centred -0.01 -0.02 -0.03 -0.04 -0.02 -0.02 0.05 0.05 

 -0.37, 0.34 -0.38, 0.33 -0.38, 0.33 -0.40, 0.32 -0.38, 0.34 -0.38, 0.34 -0.33, 0.43 -0.33, 0.43 

Non-employment         
>2-10% -1.99 -1.61 -2.73 -2.69 -1.78 -1.70 -2.25 -1.60 

 -11.31, 7.33 -10.92, 7.70 -11.93, 6.48 -11.88, 6.49 -10.99, 7.43 -10.91, 7.50 -11.39, 6.88 -10.74, 7.55 
>10-20% -11.81 -12.20 -15.72 -16.78 -14.92 -14.71 -14.76 -15.45 

 -22.61, -1.01 -22.98, -1.41 -26.44, -4.99 -27.52, -6.04 -25.64, -4.20 -25.44, -3.97 -25.40, -4.11 -26.16, -4.74 
>20-30% -12.70 -12.29 -12.76 -12.35 -11.02 -10.65 -8.97 -8.71 

 -29.37, 3.99 -28.94, 4.37 -29.24, 3.72 -28.85, 4.14 -27.50, 5.46 -27.16, 5.85 -25.40, 7.45 -25.18, 7.76 
>30% 1.74 -0.17 1.02 2.24 2.30 2.81 5.11 5.63 

 -18.74, 22.22 -20.69, 20.35 -19.27, 21.30 -18.01, 22.49 -17.96, 22.57 -17.50, 23.13 -15.07, 25.29 -14.55, 25.81 

Wave x non-
employment         
>2-10% 3.57 3.50 3.42 3.39 3.31 3.32 3.43 3.44 

 -1.32, 8.46 -1.38, 8.39 -1.46, 8.31 -1.49, 8.27 -1.57, 8.19 -1.57, 8.20 -1.44, 8.31 -1.43, 8.32 
>10-20% 4.68 4.90 4.82 4.85 4.81 4.75 4.92 5.05 

 -0.96, 10.31 -0.73, 10.53 -0.81, 10.44 -0.77, 10.47 -0.82, 10.43 -0.88, 10.39 -0.72, 10.55 -0.57, 10.67 
>20-30% 5.39 5.41 5.30 4.97 5.13 5.01 5.21 4.82 

 -3.08, 13.86 -3.05, 13.88 -3.16, 13.75 -3.52, 13.46 -3.34, 13.59 -3.46, 13.49 -3.29, 13.70 -3.69, 13.34 
>30% -9.96 -9.71 -9.60 -10.30 -9.25 -9.27 -9.97 -10.13 

 -21.47, 1.55 -21.20, 1.79 -21.08, 1.89 -21.84, 1.24 -20.75, 2.24 -20.82, 2.28 -21.48, 1.54 -21.69, 1.43 
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  Model 1 Model 2a Model 2b Model 3 Model 4a Model 4b Model 5 Model 6 

 Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) 

Level 1: residual 2315.36 2310.64 2308.79 2299.85 2302.99 2304.28 2291.75 2273.53 

 

2178.71, 
2460.57 

2174.31, 
2455.53 

2172.68, 
2453.43 

2164.21, 
2443.98 

2167.07, 
2447.43 

2168.23, 
2448.87 

2156.47, 
2435.52 

2139.20, 
2416.30 

Level 2: intercept 3553.74 3531.53 3404.18 3306.53 3374.11 3368.01 3315.34 3224.90 

 

3225.15, 
3915.81 

3204.80, 
3891.58 

3087.00, 
3753.96 

2996.31, 
3648.86 

3058.46, 
3722.33 

3052.46, 
3716.20 

3004.29, 
3658.61 

2920.26, 
3561.32 

 

Figure 9.7: Vector graphs showing the predicted 6-year ageing vectors of search speed by non-employment for models 2b and 6, men 
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Among women, the negative fixed estimate for the wave-by-non-employment for >10-20% 

interaction term was not statistically significant, but it suggested that women who were in non-

employment for >10-20% experienced faster decline in search speed over time (table 9.6). 

Adjustment for the confounding factors that may select into non-employment had little effect, 

and neither did adjustment for the indicators of disuse or the health, depressive symptoms and 

lifestyle mediators, indicating that the faster search speed decline of these women was not 

explained by these factors. There was no indication that change in search speed varied 

according to any of the other non-employment categories.   

 

Figure 9.8 illustrates the ageing-vectors of women in the different non-employment categories. 

They illustrate the faster, but not significant search speed decline of women who were in non-

employment for >10-20% compared to women who were in non-employment for up to 10%. 
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Table 9.6: Growth curve models for changes in search speed by non-employment between waves 3 and 5, women (2442 individuals, 6217 observations) 

  Model 1 Model 2a Model 2b Model 3 Model 4a Model 4b Model 5 Model 6 

 Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) 

Intercept 293.63 300.07 294.13 283.66 289.65 191.16 272.23 267.43 

 285.94, 301.33 291.35, 308.80 284.13, 304.13 268.72, 300.60 262.66, 316.64 265.17, 319.16 257.11, 287.36 235.12, 299.75 

Wave -2.71 -2.68 -2.70 -2.13 -1.93 -1.50 -1.43 0.39 

 -6.50, 1.09 -6.48, 1.11 -6.50, 1.09 -7.23, 3.07 -6.12, 2.27 -5.92, 2.92 -9.25, 6.40 -8.80, 9.57 

Age-centred -1.85 -1.82 -1.72 -1.71 -1.60 -1.57 -1.55 -1.47 

  -2.27, -1.42 -2.25, -1.39 -2.16, -1.28 -2.16, -1.27 -2.08, -1.11 -2.05, -1.09 -2.00, -1.10 -1.97, -0.98 

Age-centred2 -0.07 -0.08 -0.08 -0.08 -0.08 -0.08 -0.07 -0.07 

 -0.12, -0.03 -0.12, -0.04 -0.12, -0.04 -0.12, 0.04 -0.13, -0.04 -0.12, -0.04 -0.11, -0.03 -0.12, -0.03 

Wave x age-centred -0.40 -0.40 -0.40 -0.39 -0.39 -0.38 -0.38 -0.37 

 -0.63, -0.17 -0.63, -0.18 -0.63, -0.18 -0.62, -0.16 -0.62, -0.16 -0.62, -0.15 -0.63, -0.14 -0.62, -0.12 

Non-employment         
>10-20% 12.63 13.35 13.49 13.48 13.19 13.30 12.44 12.43 

 1.64, 23.61 2.37, 24.32 2.52, 24.47 2.51, 24.44 2.23, 24.16 2.45, 24.33 1.55, 23.33 1.56, 23.30 

>20-30% 9.11 9.74 10.21 10.34 10.19 10.27 8.76 9.21 

 -1.34, 19.55 -0.70, 20.18 -0.25, 20.67 -0.12, 20.79 -0.26, 20.64 -0.15, 20.69 -1.64, 19.15 -1.15, 19.58 

>30-40% 15.79 16.05 15.95 15.77 15.41 15.74 14.78 14.70 

 4.62, 26.97 4.88, 27.21 4.77, 27.13 4.59, 26.96 4.24, 26.58 4.59, 26.88 3.69, 25.88 3.62, 25.78 

>40-60% 7.69 8.28 9.05 9.12 9.05 9.70 8.47 9.20 

 -2.82, 18.21 -2.22, 18.79 -1.47, 19.58 -1.44, 19.67 -1.47, 19.57 -0.81, 20.21 -1.97, 18.91 -1.28, 19.29 

>60-80% 6.13 6.29 7.22 6.21 7.15 7.87 7.33 7.05 

 -6.13, 18.40 -5.96, 18.54 -5.07, 19.50 -6.15, 18.57 -5.12, 19.42 -4.38, 20.12 -4.85, 19.51 -5.20, 19.29 

>80% -7.67 -8.00 -6.65 -7.79 -6.49 -5.68 -6.11 -6.16 

 -22.61, 7.27 -22.92, 6.92 -21.60, 8.30 -22.96, 7.38 -21.43, 8.44 -20.59, 9.24 -20.94, 8.72 -21.20, 8.88 

Wave x non-
employment         
>10-20% -5.35 -5.32 -5.35 -5.29 -5.13 -5.27 -5.38 -5.29 

 -11.06, 0.36 -11.03, 0.38 -11.06, 0.36 -11.00, 0.42 -11.03, 0.41 -10.99, 0.45 -11.10, 0.34 -11.03, 0.44 
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  Model 1 Model 2a Model 2b Model 3 Model 4a Model 4b Model 5 Model 6 

 Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) 

>20-30% -4.65 -4.67 -4.67 -4.72 -4.60 -4.60 -4.88 -4.88 

 -10.10, 0.80 -10.12, 0.78 -10.11, 0.78 -10.17, 0.73 -10.05, 0.86 -10.06, 0.86 -10.35, 0.58 -10.36, 0.61 

>30-40% -4.57 -4.50 -4.50 -4.60 -4.26 -4.49 -4.35 -4.48 

 -10.40, 1.27 -10.33, 1.34 -10.33, 1.34 -10.43, 1.42 -10.10, 1.59 -10.34, 1.36 -10.20, 1.50 -10.35, 1.38 

>40-60% -3.05 -2.97 -2.97 -3.05 -2.93 -3.10 -3.09 -3.35 

 -8.52, 2.42 -8.44, 2.50 -8.44, 2.50 -8.52, 2.42 -8.41, 2.55 -8.59, 2.39 -8.57, 2.40 -8.85, 2.15 

>60-80% -1.17 -1.09 -1.07 -1.25 -0.96 -1.12 -1.10 -1.41 

 -7.71, 5.38 -7.64, 5.46 -7.62, 5.48 -7.81, 5.31 -7.52, 5.60 -7.69, 5.45 -7.67, 5.47 -8.00, 5.17 

>80% 5.45 5.41 5.44 5.22 5.34 5.20 5.29 4.69 

 -2.68, 13.58 -2.72, 13.54 -2.69, 13.57 -2.94, 13.37 -2.80, 13.48 -2.96, 13.36 -2.87, 13.45 -3.51, 12.90 

Level 1: residual 2863.23 2862.54 2862.47 2859.30 2864.00 2867.36 2870.90 2868.81 

 

2737.05, 
2995.23 

2736.39, 
2994.50 

2736.33, 
2994.42 

2733.28, 
2991.14 

2737.70, 
2996.13 

2740.81, 
2999.76 

2744.02, 
3003.66 

2741.90, 
3001.58 

Level 2: intercept 3991.90 3969.41 3956.53 3928.14 3929.42 3893.26 3830.95 3768.95 

  
3705.19, 
4300.79 

3683.97, 
4276.97 

3671.81, 
4263.33 

3644.92, 
4233.36 

3645.61, 
4235.32 

3610.89, 
4197.72 

3551.22, 
4132.72 

3492.17, 
4067.67 
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Figure 9.8: Vector graphs showing the predicted 6-year ageing vectors of search speed by non-employment for models 2b and 6, women 

 



 

364 

 

9.3.2.3 Search accuracy 

Although the negative wave-by-non-employment for >30% interaction term was not statistically 

significant, it suggested that men who were long-term non-employed experienced faster decline 

in search accuracy (table 9.7). Adjustment for childhood factors and educational attainment, and 

the indicators of disuse, notably household wealth, and the mediating lifestyle indicators had 

little effect on the estimate, whereas adjustment for the physical health and depressive 

symptoms mediators partially attenuated the estimate. In the final model, the wave-by-non-

employment for >30% interaction term was negative, but did not suggest an association.  

 

The accelerated search accuracy decline of men who were long-term non-employed is depicted 

in figure 9.9 by the steeper gradient of the ageing-vectors for the non-employment for >30% 

category.  
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Table 9.7: Growth curve models for changes in search accuracy by non-employment between waves 3 and 5, men (1437 individuals, 3527 observations) 

 Model 1 Model 2a Model 2b Model 3 Model 4a Model 4b Model 5 Model 6 

 Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) 

Intercept 16.36 17.04 15.58 15.81 13.56 13.70 13.74 12.50 

 15.93, 16.78 16.48, 17.60 14.92, 16.24 14.81, 16.80 11.29, 15.82 11.43, 15.96 12.58, 14.91 9.88, 15.11 

Wave -0.41 -0.41 -0.41 -0.18 -0.56 -0.52 -0.40 -0.30 

 -0.62, -0.19 -0.62, -0.19 -0.62, -0.20 -0.56, 0.20 -0.82, -0.30 -0.80, -0.25 -1.02, 0.22 -1.05, 0.44 

Age-centred -0.25 -0.25 -0.23 -0.23 -0.21 -0.21 -0.23 -0.22 

 -0.30, -0.21 -0.30, -0.21 -0.27, -0.18 -0.28, -0.19 -0.25, -0.16 -0.25, -0.16 -0.28, -0.19 -0.27, 0.18 

Age-centred2 -0.0001 -0.0005 -0.001 -0.001 -0.002 -0.001 0.0005 0.0003 

 -0.005, 0.004 -0.005, 0.004 -0.006, 0.003 -0.005, 0.003 -0.006, 0.003 -0.006, 0.003 -0.004, 0.005 -0.004, 0.005 

Wave x age-centred 0.0008 0.0007 0.0008 -0.001 0.002 0.005 0.02 0.02 

 -0.02, 0.02 -0.02, 0.02 -0.02, 0.02 -0.02, 0.02 -0.02, 0.02 -0.02, 0.03 -0.009, 0.04 -0.008, 0.04 

Non-employment         
>2-10% 0.14 0.16 0.07 0.01 0.14 0.15 0.07 0.07 

 -0.44, 0.72 -0.42, 0.74 -0.49, 0.64 -0.55, 0.57 -0.43, 0.70 -0.41, 0.71 -0.49, 0.63 -0.549, 0.63 

>10-20% -0.23 -0.26 -0.54 -0.67 -0.48 -0.44 -0.48 -0.56 

 -0.90, 0.44 -0.93, 0.41 -1.20, 0.12 -1.33, -0.01 -1.14, 0.18 -1.10, 0.21 -1.13, 0.17 -1.22, 0.09 

>20-30% -0.62 -0.58 -0.58 -0.56 -0.49 -0.42 -0.34 -0.32 

 -1.66, 0.41 -1.61, 0.45 -1.60, 0.43 -1.58, 0.45 -1.49, 0.52 -1.43, 0.59 -1.34, 0.67 -1.33, 0.68 

>30% -0.03 -0.16 -0.06 0.06 0.01 0.09 0.16 0.26 

 -1.31, 1.24 -1.43, 1.11 -1.31, 1.18 -1.19, 1.30 -1.23, 1.25 -1.15, 1.34 -1.07, 1.40 -0.97, 1.49 

Wave x non-
employment         
>2-10% 0.10 0.10 0.09 0.10 0.08 0.09 0.12 0.13 

 -0.22, 0.42 -0.22, 0.42 -0.23, 0.41 -0.22, 0.42 -0.24, 0.40 -0.23, 0.41 -0.20, 0.44 -0.19, 0.45 

>10-20% 0.10 0.12 0.11 0.11 0.11 0.11 0.13 0.14 

 -0.26, 0.47 -0.25, 0.49 -0.26, 0.48 -0.25, 0.48 -0.26, 0.48 -0.26, 0.48 -0.24, 0.50 -0.23, 0.51 

>20-30% 0.07 0.07 0.06 0.01 0.07 0.06 0.07 0.03 

 -0.48, 0.63 -0.48, 0.63 -0.49, 0.62 -0.54, 0.57 -0.48, 0.63 -0.50, 0.62 -0.49, 0.63 -0.53, 0.59 

>30% -0.63 -0.61 -0.60 -0.66 -0.56 -0.52 -0.59 -0.57 

 -1.38, 0.13 -1.36, 0.14 -1.35, 0.15 -1.41, 0.10 -1.31, 0.19 -1.28, 0.24 -1.35, 0.16 -1.33, 0.19 
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 Model 1 Model 2a Model 2b Model 3 Model 4a Model 4b Model 5 Model 6 

 Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) 

Level 1: residual 9.99 9.97 9.97 9.97 9.96 9.96 9.95 9.90 

 9.40, 10.62 9.38, 10.60 9.38, 10.59 9.38, 10.59 9.37, 10.58 9.38, 10.59 9.36, 10.57 9.31, 10.52 

Level 2: intercept 12.83 12.63 11.76 11.35 11.52 11.40 11.22 10.76 

 11.59, 14.21 11.40, 13.99 10.59, 13.05 10.22, 12.61 10.33, 12.79 10.26, 12.67 10.09, 12.47 9.66, 11.98 

 

 

Figure 9.9: Vector graphs showing the predicted 6-year ageing vectors of search accuracy by non-employment for models 2b and 6, men 
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For women, the negative but not statistically significant wave-by-non-employment interaction 

terms for the non-employment for >20-30% and >30-40% categories suggested that non-

employment for >20-30% and >30-40% were associated with faster declines in search accuracy 

(table 9.8). Adjustment for the confounding and mediating variables in the model series had little 

effect, indicating that the association between intermediate non-employment durations with 

faster decline in search accuracy was not explained by factors that may select into non-

employment, the indicators of disuse, or health, depressive symptoms and lifestyles. In the final 

model, the negative interaction terms still suggested that the >20-30% and >30-40% categories 

were associated with faster search accuracy decline among women, and the term for the non-

employment for >20-30% category was statistically significant. 

 

The accelerated search accuracy decline of women who experienced intermediate non-

employment durations is illustrated by the steeper gradient of the ageing-vectors for the >30-

40% non-employed category in figure 9.10.  
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Table 9.8: Growth curve models for changes in search accuracy by non-employment between waves 3 and 5, women (2442 individuals, 6217 observations) 

  Model 1 Model 2a Model 2b Model 3 Model 4a Model 4b Model 5 Model 6 
  Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) 

Intercept 18.19 18.96 18.11 17.40 17.99 18.14 16.40 16.01 
  17.72, 18.66 18.43, 19.49 17.51, 18.72 16.43, 18.36 16.37, 19.60 16.53, 19.76 15.48, 17.31 14.07, 17.94 
Wave -0.17 -0.17 -0.17 -0.26 -0.14 -0.12 -0.08 -0.14 
  -0.40, 0.06 -0.40,0.06 -0.40, 0.06 -0.57, 0.06 -0.40, 0.11 -0.39, 0.15 -0.56, 0.39 -0.70, 0.42 
Age-centred -0.20 -0.19 -0.18 -0.18 -0.16 -0.16 -0.17 -0.16 
  -0.22, -0.17 -0.22, -0.17 -0.20, -0.15 -0.21, -0.15 -0.19, -0.13 -0.19, -0.13 -0.19, -0.14 -0.19, -0.13 
Age-centred2 -0.003 -0.004 -0.005 -0.005 -0.005 -0.005 -0.004 -0.004 
  -0.007, -0.001 -0.007, -0.002 -0.007, -0.002 -0.007, -0.002 -0.008, -0.002 -0.007, -0.002 -0.007, -0.002 -0.007, -0.002 
Wave x age-centred -0.01 -0.02 -0.02 -0.01 -0.02 -0.01 -0.01 -0.01 
  -0.03, -0.0008 -0.03, -0.01 -0.03, -0.001 -0.03, -0.0005 -0.03, 0.001 -0.03, 0.001 -0.03, 0.003 -0.03, 0.003 

Non-employment         
>10-20% 0.82 0.91 0.94 0.92 0.92 0.94 0.85 0.85 
  0.15, 1.50 0.24, 1.57 0.27, 1.60 0.26, 1.58 0.26, 1.58 0.28, 1.60 0.20, 1.51 0.20, 1.51 
>20-30% 0.77 0.83 0.90 0.87 0.90 0.91 0.79 0.79 
  0.13, 1.40 0.20, 1.46 0.26, 1.53 0.24, 1.50 0.27, 1.53 0.28, 1.54 0.16, 1.41 0.17, 1.42 
>30-40% 1.58 1.62 1.60 1.58 1.57 1.59 1.50 1.49 
  0.90, 2.26 0.94, 2.29 0.93, 2.28 0.91, 2.26 0.89, 2.25 0.92, 2.26 0.83, 2.17 0.83, 2.16 
>40-60% 0.64 0.70 0.81 0.80 0.82 0.86 0.76 0.81 
  -0.005, 1.28 0.06, 1.34 0.17, 1.44 0.16, 1.43 0.18, 1.45 0.22, 1.49 0.14, 1.39 0.18, 1.44 
>60-80% 0.25 0.25 0.34 0.30 0.35 0.39 0.34 0.36 
  -0.50, 0.99 -0.50, 0.99 -0.41, 1.08 -0.45, 1.04 -0.39, 1.09 -0.35, 1.13 -0.39, 1.07 -0.38, 1.09 
>80% 0.19 0.16 0.34 0.34 0.35 0.40 0.37 0.44 

 -0.72, 1.11 -0.74, 1.07 -0.57, 1.24 -0.58, 1.26 -0.55, 1.25 -0.50, 1.30 -0.53, 1.26 -0.47, 1.35 

Wave x non-
employment         
>10-20% -0.23 -0.23 -0.23 -0.23 -0.24 -0.24 -0.23 -0.24 
  -0.58, 0.12 -0.57, 0.12 -0.58, 0.12 -0.57, 0.12 -0.59, 0.11 -0.58, 0.11 -0.58, 0.12 -0.59, 0.11 
>20-30% -0.31 -0.32 -0.31 -0.32 -0.32 -0.32 -0.33 -0.34 
  -0.65, 0.02 -0.65, 0.02 -0.65, 0.02 -0.65, 0.01 -0.66, 0.01 -0.66, 0.01 -0.66, 0.003 -0.68, -0.01 
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  Model 1 Model 2a Model 2b Model 3 Model 4a Model 4b Model 5 Model 6 
  Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) 
>30-40% -0.34 -0.33 -0.33 -0.34 -0.32 -0.34 -0.31 -0.33 
  -0.69, 0.02 -0.68, 0.03 -0.68, 0.03 -0.69, 0.02 -0.68, 0.03 -0.69, 0.02 -0.67, 0.05 -0.69, 0.03 
>40-60% -0.24 -0.23 -0.23 -0.23 -0.24 -0.25 -0.24 -0.27 
  -0.58, 0.09 -0.57, 0.10 -0.57, 0.10 -0.57, 0.10 -0.57, 0.10 -0.58, 0.09 -0.58, 0.09 -0.60, 0.07 
>60-80% -0.07 -0.06 -0.05 -0.05 -0.05 -0.06 -0.06 -0.08 
  -0.47, 0.33 -0.46, 0.34 -0.45, 0.34 -0.45, 0.35 -0.45, 0.35 -0.46, 0.34 -0.46, 0.34 -0.48, 0.33 
>80% -0.007 -0.01 -0.005 0.02 -0.02 -0.02 -0.02 -0.03 
  -0.50, 0.49 -0.51, 0.49 -0.50, 0.49 -0.48, 0.51 -0.51, 0.48 -0.52, 0.47 -0.52, 0.47 -0.53, 0.47 

Level 1: residual 10.67 10.66 10.66 10.65 10.67 10.70 10.70 10.70 
  10.20, 11.16 10.19, 11.15 10.19, 11.16 10.17, 11.14 10.20, 11.17 10.22, 11.20 10.23, 11.20 10.22, 11.19 
Level 2: intercept 14.89 14.57 14.31 14.13 14.17 13.99 13.67 13.40 
  13.81, 16.05 13.51, 15.72 13.27, 15.43 13.10, 15.25 13.13, 15.29 12.96, 15.11 12.66, 14.78 12.40, 14.49 
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Figure 9.10: Vector graphs showing the predicted 6-year ageing vectors of search accuracy by non-employment for models 2b and 6, women 
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9.3.2.4 Verbal fluency 

In model 1 the statistically significant fixed estimate for men who were in non-employment for 

>30% indicated that they had lower baseline verbal fluency compared to men who were in non-

employment for 0-2% (table 9.9). This is slightly different to the results of the cross-sectional 

analyses (section 8.4.4), where the negative coefficient for the non-employment for >30% 

category suggested an association with lower baseline fluency, although it was not statistically 

significant. The pattern of attenuation however, was consistent with the results of the cross-

sectional analyses. 

 

The wave-by-non-employment interaction terms were similar across the non-employment 

categories compared to the non-employment for 0-2% category, suggesting that non-

employment was not associated with decline in verbal fluency. This is illustrated by the similar 

gradients of the verbal fluency trajectories for the three non-employment categories that are 

depicted in figure 9.11. 
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Table 9.9: Growth curve models for changes in verbal fluency by non-employment between waves 3 and 7, men (1507 individuals, 5044 observations) 

 Model 1 Model 2a Model 2b Model 3 Model 4a Model 4b Model 5 Model 6 
  Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) 

Intercept 18.95 19.82 17.82 17.59 16.36 16.63 15.47 14.41 
  18.46, 19.44 19.16, 20.49 17.02, 18.61 16.37, 18.82 13.62, 19.11 13.90, 19.36 14.19, 16.76 11.27, 17.55 
Wave -0.03 -0.03 -0.04 -0.05 -0.14 -0.05 -0.02 0.03 
  -0.35, 0.29 -0.35, 0.28 -0.36, 0.28 -0.43, 0.34 -0.47, 0.20 -0.39, 0.29 -0.53, 0.49 -0.56, 0.62 

Wave2 -0.10 -0.10 -0.10 -0.10 -0.10 -0.09 -0.10 -0.10 
  -0.18, -0.03 -0.17, -0.03 -0.17, -0.03 -0.17, -0.03 -0.17, -0.02 -0.16, -0.02 -0.18, -0.03 -0.17, -0.03 
Age-centred -0.26 -0.27 -0.24 -0.24 -0.21 -0.21 -0.22 -0.21 
  -0.31, -0.21 -0.31, -0.22 -0.28, -0.19 -0.29, -0.20 -0.26, -0.16 -0.26, -0.16 -0.27, -0.17 -0.27, -0.16 
Wave x age-centred -0.04 -0.04 -0.04 -0.04 -0.04 -0.04 -0.03 -0.03 
  -0.06, -0.03 -0.06, -0.03 -0.06, -0.03 -0.06, -0.03 -0.06, -0.02 -0.06, -0.02 -0.05, -0.01 -0.05, -0.01 

Non-employment         
>2-10% 0.26 0.28 0.16 0.05 0.21 0.22 0.15 0.09 
  -0.47, 0.99 -0.45, 1.00 -0.55, 0.86 -0.65, 0.76 -0.49, 0.92 -0.49, 0.93 -0.55, 0.85 -0.61, 0.79 
>10-20% 0.27 0.26 -0.08 -0.25 -0.02 0.004 -0.007 -0.13 
  -0.57, 1.11 -0.57, 1.10 -0.90, 0.74 -1.07, 0.57 -0.84, 0.80 -0.82, 0.83 -0.82, 0.80 -0.95, 0.69 
>20-30% -0.77 -0.75 -0.74 -0.66 -0.64 -0.61 -0.57 -0.52 
  -2.07, 0.52 -2.03, 0.54 -2.00, 0.52 -1.91, 0.60 -1.91, 0.62 -1.87, 0.66 -1.82, 0.68 -1.78, 0.74 
>30% -1.80 -1.85 -1.76 -1.55 -1.66 -1.57 -1.60 -1.39 

 -3.37, -0.22 -3.42, -0.27 -3.30, -0.23 -3.09, -0.02 -3.20, -0.12 -3.11, -0.03 -3.12, -0.07 -2.92, 0.14 

Wave x non-
employment         
>2-10% -0.12 -0.12 -0.13 -0.13 -0.13 -0.12 -0.11 -0.10 
  -0.36, 0.12 -0.35, 0.12 -0.37, 0.11 -0.37, 0.11 -0.37, 0.11 -0.35, 0.20 -0.34, 0.13 -0.34, 0.13 
>10-20% -0.02 -0.01 -0.02 -0.01 -0.03 -0.01 -0.02 -0.06 
  -0.30, 0.27 -0.30, 0.27 -0.30, 0.27 -0.30, 0.27 -0.31, 0.26 -0.29, 0.27 -0.31, 0.26 -0.29, 0.28 
>20-30% -0.19 -0.19 -0.19 -0.19 -0.23 -0.21 -0.12 -0.14 
  -0.62, 0.24 -0.62, 0.24 -0.62, 0.24 -0.62, 0.24 -0.66, 0.20 -0.64, 0.22 -0.56, 0.31 -0.57, 0.29 
>30% 0.01 0.03 0.04 0.03 0.04 0.06 0.11 0.10 
  -0.56, 0.58 -0.54, 0.60 -0.53, 0.61 -0.55, 0.60 -0.53, 0.61 -0.52, 0.63 -0.46, 0.69 -0.47, 0.68 
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 Model 1 Model 2a Model 2b Model 3 Model 4a Model 4b Model 5 Model 6 
  Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) 

Level 1: residual 17.33 17.35 17.35 17.35 17.30 17.32 17.36 17.30 
  16.33, 18.39 16.34, 18.41 16.35, 18.42 16.35, 18.41 16.30, 18.36 16.31, 18.38 16.35, 18.42 16.30, 18.36 
Level 2: intercept 23.55 23.05 21.32 20.57 21.39 21.32 20.57 20.12 
  21.08, 26.31 20.61, 25.77 19.00, 23.92 18.30, 23.13 19.06, 24.01 18.99, 23.93 18.29, 23.13 17.86, 22.66 
Level 2: wave 0.52 0.51 0.51 0.51 0.51 0.48 0.47 0.42 
  0.31, 0.87 0.30, 0.87 0.30, 0.87 0.30, 0.86 0.30, 0.87 0.27, 0.83 0.27, 0.83 0.23, 0.79 

 

Figure 9.11: Vector graphs showing the predicted 10-year ageing vectors of verbal fluency by non-employment for models 2b and 6, men 
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In women, none of the wave-by-non-employment interaction terms was statistically significant 

indicating that verbal fluency decline was similar across the non-employment categories (table 

9.10). This is illustrated by the similar gradient of the verbal fluency ageing vectors for the three 

non-employment categories that are depicted in figure 9.12.  
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Table 9.10: Growth curve models for changes in verbal fluency by non-employment between waves 3 and 7, women (2561 individuals, 9069 observations) 

  Model 1 Model 2a Model 2b Model 3 Model 4a Model 4b Model 5 Model 6 
  Coef. (95%CI) Coef. 

(95%CI) 
Coef. (95%CI) Coef. 

(95%CI) 
Coef. 

(95%CI) 
Coef. 

(95%CI) 
Coef. 

(95%CI) 
Coef. (95%CI) 

Intercept 18.56 19.94 17.45 17.08 16.51 16.67 15.19 14.13 
  18.08, 19.04 19.39, 20.49 16.83, 18.07 16.10, 18.07 14.89, 18.12 15.05, 18.28 14.29, 16.08 12.19, 16.07 
Wave -0.27 -0.27 -0.27 -0.27 -0.24 -0.20 -0.54 -0.49 
  -0.51, -0.02 -0.51, -0.02 -0.52, -0.02 -0.56, 0.02 -0.50, 0.02 -0.46, 0.06 -0.92, -0.15 -0.92, -0.06 
Wave2 -0.05 -0.05 -0.04 -0.04 -0.04 -0.04 -0.04 -0.04 
  -0.10, 0.004 -0.10, 0.005 -0.09, 0.006 -0.09, 0.006 -0.09, 0.008 -0.09, 0.01 -0.09, 0.01 -0.09, 0.02 
Age-centred -0.27 -0.26 -0.22 -0.21 -0.20 -0.20 -0.20 -0.18 
  -0.30, -0.24 -0.29, -0.23 -0.25, -0.20 -0.24, -0.19 -0.23, -0.17 -0.23, -0.17 -0.23, -0.18 -0.21, -0.15 
Wave x age-centred -0.03 -0.03 -0.03 -0.03 -0.03 -0.03 -0.02 -0.02 

  -0.04, -0.02 -0.04, -0.02 -0.04, -0.02 -0.04, -0.02 -0.04, -0.02 -0.04, -0.02 -0.03, -0.004 -0.03, -0.004 

Non-employment         
>10-20% 0.73 0.88 0.94 0.92 0.91 0.91 0.84 0.83 
  0.004, 1.46 0.16, 1.59 0.25, 1.63 0.24, 1.60 0.22, 1.60 0.23, 1.60 0.16, 1.52 0.16, 1.50 
>20-30% 0.79 0.93 1.14 1.06 1.12 1.12 1.01 0.95 
  0.10, 1.49 0.25, 1.61 0.48, 1.79 0.41, 1.70 0.46, 1.77 0.47, 1.77 0.36, 1.65 0.32, 1.59 
>30-40% 0.81 0.87 0.91 0.83 0.86 0.86 0.77 0.70 
  0.07, 1.55 0.14, 1.60 0.21, 1.61 0.14, 1.52 0.15, 1.56 0.16, 1.56 0.08, 1.46 0.02, 1.38 
>40-60% 0.16 0.26 0.57 0.52 0.54 0.57 0.48 0.45 
  -0.54, 0.86 -0.43, 0.95 -0.10, 1.23 -0.14, 1.17 -0.12, 1.20 -0.09, 1.23 -0.17, 1.13 -0.19, 1.10 
>60-80% -0.16 -0.19 0.19 0.22 0.10 0.24 0.15 0.22 
  -0.98, 0.65 -0.99, 0.61 -0.58, 0.96 -0.55, 0.99 -0.57, 0.98 -0.53, 1.02 -0.61, 0.91 -0.53, 0.98 

>80% -0.39 -0.39 0.13 0.25 0.10 0.15 0.13 0.25 

 -1.38, 0.60 -1.36, 0.58 -0.81, 1.07 -0.68, 1.19 -0.83, 1.04 -0.79, 1.08 -0.80, 1.05 -0.67, 1.17 

Wave x non-
employment         
>10-20% 0.09 0.09 0.08 0.08 0.08 0.09 0.09 0.07 
  -0.14, 0.32 -0.14, 0.32 -0.15, 0.31 -0.16, 0.31 -0.15, 0.32 -0.14, 0.33 -0.14, 0.32 -0.16, 0.31 
>20-30% 0.09 0.09 0.09 0.08 0.08 0.09 0.10 0.10 
  -0.13, 0.31 -0.14, 0.31 -0.14, 0.31 -0.14, 0.30 -0.14, 0.30 -0.13, 0.31 -0.12, 0.32 -0.13, 0.32 
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  Model 1 Model 2a Model 2b Model 3 Model 4a Model 4b Model 5 Model 6 
  Coef. (95%CI) Coef. 

(95%CI) 
Coef. (95%CI) Coef. 

(95%CI) 
Coef. 

(95%CI) 
Coef. 

(95%CI) 
Coef. 

(95%CI) 
Coef. (95%CI) 

>30-40% -0.01 -0.01 -0.01 -0.02 -0.01 -0.0003 0.03 0.03 
  -0.24, 0.22 -0.24, 0.22 -0.24, 0.22 -0.25, 0.21 -0.24, 0.22 -0.23, 0.23 -0.20, 0.25 -0.20, 0.26 
>40-60% 0.07 0.07 0.07 0.06 0.07 0.07 0.10 0.09 
  -0.16, 0.30 -0.17, 0.30 -0.17, 0.30 -0.17, 0.29 -0.16, 0.30 -0.16, 0.30 -0.13, 0.33 -0.14, 0.32 

>60-80% 0.06 0.05 0.05 0.05 0.05 0.05 0.08 0.08 
  -0.21, 0.33 -0.22, 0.33 -0.22, 0.32 -0.22, 0.33 -0.22, 0.32 -0.22, 0.33 -0.19, 0.35 -0.19, 0.35 
>80% -0.03 -0.03 -0.01 0.00002 -0.01 -0.001 0.05 0.07 
  -0.37, 0.32 -0.37, 0.32 -0.36, 0.33 -0.35, 0.35 -0.36, 0.33 -0.35, 0.35 -0.29, 0.40 -0.28, 0.41 

Level 1: residual 15.88 15.88 15.89 15.90 15.92 15.93 15.93 15.91 
  15.18, 16.61 15.18, 16.61 15.19, 16.63 15.20, 16.63 15.22, 16.66 15.22, 16.66 15.23, 16.66 15.21, 16.64 
Level 2: intercept 19.48 18.43 16.29 15.32 16.10 15.97 15.26 14.42 

 17.86, 21.26 16.87, 20.16 17.90 13.91, 16.88 14.64, 17.71 14.51, 17.57 13.84, 16.83 13.05, 15.94 
Level 2: wave 0.49 0.49 0.48 0.49 0.48 0.48 0.43 0.43 
  0.34, 0.70 0.34, 0.70 0.34, 0.70 0.34, 0.70 0.32, 0.70 0.34, 0.70 0.28, 0.65 0.29, 0.65 
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Figure 9.12: Vector graphs showing the predicted 10-year ageing vectors of verbal fluency by non-employment for models 2b and 6, women 
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9.3.2.5 Key findings 

The analyses that are reported in this section used growth curve models to examine the 

longitudinal association between non-employment and cognitive decline. The fixed estimates for 

the association between non-employment and baseline cognitive function confirmed the findings 

of the cross-sectional analyses reported in the previous chapter (section 8.4.4), and therefore 

they are not addressed further in this summary.  

 

The wave-by-non-employment interaction terms in the growth curve models for some of the 

cognitive measures suggested that cognitive decline differed for some non-employment 

durations, but these differences were not statistically significant. For men the models suggested 

that long-term non-employment (>20%) was associated with faster cognitive decline compared 

to men who were in non-employment for 0-2%, but none of these associations was statistically 

significant. Some of this faster rate of decline was explained by physical health, depressive 

symptoms and lifestyle, but not by childhood factors and educational attainment (factors that 

may select into non-employment) or the indicators of disuse. In the final model a residual 

association remained between long-term non-employment and faster cognitive decline, 

although it was not statistically significant. Among men, the analyses also suggested that non-

employment for >10-20% was associated by slower cognitive decline, although again, this was 

not statistically significant, and was only seen with search speed. 

 

For women, the analyses suggested that intermediate non-employment durations were 

associated with faster cognitive decline, but only when measured by search speed and 

accuracy. The association was not explained by childhood factors or educational attainment, or 

the indicators of disuse, or physical health, depressive symptoms and lifestyles. 

 

9.3.3 Association between non-employment situation and cognitive decline 

The activities that individuals undertake during employment gaps may differ in terms of their 

intellectual demands and cognitive stimulation, and the motivation that they provide to use and 

develop cognitive skills. Chapter 8 (section 8.4.5) showed that there were associations between 

several non-employment situations and cognitive function. The analyses in this section 

examined whether longitudinal change in cognitive function varied according to the non-

employment situation that individuals were in during employment gaps. The analytic strategy 
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was the same as for non-employment. For men, the reference category for all non-employment 

situations was <2% of the working life, and for women, this was also <2% of the working life 

except for the situation Home/ family care, which was <10% of the working life. 

 

9.3.3.1 Verbal recall 

In men, the negative and statistically significant wave-by-Unemployed and looking for a job 

interaction term indicated that this situation for ≥2% of their working life was associated with 

faster decline in verbal recall compared to being Unemployed and looking for a job for <2% 

(table 9.11). This association was not attenuated by adjustment for the confounding and 

mediating covariates that were included in the model series. None of the other non-employment 

situations that were examined were associated with decline in verbal recall.  
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Table 9.11: Growth curve models for changes in verbal recall by non-employment situation waves 3 – 7, men (1507 individuals, 5979 observations) 

  Model 1 Model 2a Model 2b Model 3 Model 4a Model 4b Model 5 Model 6 

 Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) 

Intercept 8.60 9.02 7.72 7.98 6.98 7.16 6.30 6.22 

 8.37, 8.84 8.69, 9.35 7.33, 8.11 7.38, 8.58 5.65, 8.31 5.84, 8.47 5.67, 6.93 4.74, 7.70 
Wave -0.13 -0.13 -0.13 -0.12 -0.15 -0.14 -0.04 -0.06 

 -0.28, 0.03 -0.28, 0.03 -0.28, 0.02 -0.31, 0.07 _0.31, 0.02 -0.31, 0.02 -0.28, 0.21 -0.35, 0.22 
Wave2 -0.06 -0.06 -0.05 -0.05 -0.05 -0.05 -0.06 -0.05 

 -0.09, -0.02 -0.09, -0.02 -0.09, -0.02 -0.09, -0.02 -0.08, -0.01 -0.08, -0.01 -0.09, -0.02 -0.09, -0.01 
Age-centred -0.18 -0.18 -0.16 -0.16 -0.14 -0.14 -0.15 -0.14 

 -0.20, -0.16 -0.20, -0.16 -0.18, -0.13 -0.19, -0.14 -0.16, -0.11 -0.16, -0.11 -0.17, -0.12 -0.17, -0.12 
Age-centred*Wave -0.03 -0.03 -0.03 -0.03 -0.02 -0.02 -0.02 -0.02 
  -0.04, -0.02 -0.04, -0.02 -0.03, -0.02 -0.03, -0.02 -0.03, -0.01 -0.03, -0.01 -0.03, -0.01 -0.03, -0.01 

Unemployed         
≥2% 0.03 0.05 0.26 0.37 0.32 0.36 0.31 0.43 

 -0.51, 0.58 -0.49, 0.60 -0.26, 0.79 -0.15, 0.89 -0.20, 0.85 -0.16, 0.88 -0.21, 0.82 -0.08, 0.95 

Wave x unemployed         
≥2% -0.20 -0.19 -0.20 -0.19 -0.21 -0.21 -0.19 -0.19 

 -0.37, -0.03 -0.36, -0.02 -0.37, -0.03 -0.36, -0.02 -0.38, -0.04 -0.39, -0.04 -0.36, -0.03 -0.35, -0.02 

Short-term job          
≥2% 0.49 0.54 0.59 0.65 0.52 0.50 0.62 0.60 

 -0.48, 1.45 -0.43, 1.50 -0.33, 1.52 -0.26, 1.57 -0.40, 1.44 -0.42, 1.42 -0.28, 1.53 -0.30, 1.50 
Wave x short-term job         
≥2% 0.01 0.01 0.01 0.03 0.02 0.04 0.01 0.05 

 -0.27, 0.30 -0.28, 0.30 -0.27, 0.30 -0.26, 0.31 -0.26, 0.30 -0.24, 0.33 -0.27, 0.29 -0.23, 0.33 
Sick/ disabled          
2-10% -0.80 -0.71 -0.52 -0.41 -0.41 -0.33 -0.42 -0.22 

 -1.60, -0.01 -1.50, 0.08 -1.28, 0.24 -1.16, 0.35 -1.17, 0.34 -1.08, 0.43 -1.16, 0.33 -0.96, 0.53 
>10% -0.78 -0.67 -0.35 -0.13 -0.14 -0.04 -0.18 0.18 

 -1.43, -0.12 -1.33, 0.02 -0.99, 0.28 -0.76, 0.51 -0.77, 0.50 -0.68, 0.60 -0.81, 0.45 -0.46, 0.81 
Wave x sick/ disabled         
2-10% -0.05 -0.05 -0.05 -0.04 -0.07 -0.07 -0.04 -0.04 
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  Model 1 Model 2a Model 2b Model 3 Model 4a Model 4b Model 5 Model 6 

 Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) 

 -0.31, 0.21 -0.31, 0.21 -0.32, 0.21 -0.30, 0.22 -0.33, 0.19 -0.33, 0.20 -0.30, 0.22 -0.30, 0.23 
>10% -0.13 -0.13 -0.13 -0.11 -0.15 -0.16 -0.09 -0.10 

 -0.35, 0.08 -0.34, 0.09 -0.34, 0.09 -0.33, 0.11 -0.36, 0.06 -0.38, 0.05 -0.31, 0.14 -0.32, 0.13 
Home/ family care          
≥2% -0.21 -0.17 0.06 0.19 0.10 0.12 -0.07 0.08 

 -1.11, 0.68 -1.06, 0.72 -0.79, 0.92 -0.66, 1.03 -0.76, 0.95 -0.73, 0.97 -0.90, 0.77 -0.75, 0.91 
Wave x home/ family care         
≥2% 0.02 0.01 0.008 0.01 0.008 0.002 0.05 0.05 

 -0.25, 0.29 -0.26, 0.28 -0.26, 0.28 -0.26, 0.29 -0.26, 0.28 -0.27, 0.27 -0.22, 0.32 -0.23, 0.31 
Retired          
2-10% 0.38 0.39 0.30 0.12 0.34 0.35 0.29 0.16 

 -0.01, 0.77 0.003, 0.78 -0.07, 0.68 -0.26, 0.49 -0.04, 0.71 -0.02, 0.72 -0.07, 0.66 -0.21, 0.52 
>10% 0.27 0.25 0.07 -0.16 0.10 0.11 0.09 -0.10 

 -0.19, 0.74 -0.22, 0.71 -0.38, 0.52 -0.61, 0.28 -0.34, 0.55 -0.33, 0.55 -0.35, 0.53 -0.54, 0.43 
Wave x retired         
2-10% -0.02 -0.02 -0.02 -0.02 -0.03 -0.03 -0.02 -0.02 

 -0.14, 0.10 -0.14, 0.11 -0.14, 0.10 -0.14, 0.11 -0.15, 0.10 -0.15, 0.10 -0.14, 0.10 -0.14, 0.10 
>10% 0.008 0.01 0.01 0.01 0.01 0.02 0.009 0.01 

 -0.14, 0.15 -0.13, 0.16 -0.14, 0.16 -0.14, 0.16 -0.13, 0.16 -0.13, 0.16 -0.14, 0.15 -0.13, 0.16 
Education/ training          
≥2% 1.16 0.99 0.15 0.01 0.11 0.11 0.14 0.006 

 0.58, 1.74 0.41, 1.58 -0.43, 0.73 -0.57, 0.60 -0.47, 0.69 -0.47, 0.69 -0.44, 0.71 -0.57, 0.58 
Wave x education/training         
≥2% -0.02 -0.02 -0.02 -0.03 -0.01 -0.01 -0.03 -0.04 

 -0.21, 0.17 -0.21, 0.17 -0.21, 0.17 -0.23, 0.16 -0.20, 0.18 -0.20, 0.18 -0.22, 0.16 -0.23, 0.15 
Voluntary work          
≥2% 2.33 2.25 1.41 1.20 1.19 1.19 1.29 0.98 

 0.77, 3.89 0.70, 3.81 -0.09, 2.90 -0.28, 2.68 -0.30, 2.68 -0.30, 2.68 -0.17, 2.75 -0.47, 2.43 
Wave x voluntary work         
≥2% -0.30 -0.30 -0.30 -0.32 -0.25 -0.24 -0.29 -0.26 

 -0.73, 0.13 -0.73, 0.13 -0.74, 0.13 -0.75, 0.11 -0.69, 0.18 -0.67, 0.19 -0.72, 0.13 -0.69, 0.17 
Other non-employed         
2-5% -0.25 -0.22 -0.03 -0.07 0.02 0.05 -0.004 0.02 
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  Model 1 Model 2a Model 2b Model 3 Model 4a Model 4b Model 5 Model 6 

 Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) 

 -1.01, 0.50 -0.97, 0.54 -0.76, 0.69 -0.78, 0.64 -0.70, 0.75 -0.67, 0.77 -0.71, 0.70 -0.68, 0.72 
>5% -0.80 -0.74 -0.57 -0.57 -0.63 -0.62 -0.54 -0.57 

 -1.56, -0.04 -1.50, 0.02 -1.30, 0.15 -1.29, 0.15 -1.36, 0.09 -1.34, 0.11 -1.25, 0.17 -1.28, 0.13 
Wave x other non-employed         
2-5% -0.03 -0.03 -0.03 -0.03 -0.05 -0.04 -0.04 -0.04 

 -0.26, 0.19 -0.26, 0.20 -0.26, 0.20 -0.25, 0.20 -0.28, 0.18 -0.27, 0.19 -0.27, 0.19 -0.27, 0.18 
>5% 0.17 0.18 0.17 0.17 0.18 0.18 0.16 0.16 

 -0.08, 0.43 -0.08, 0.44 -0.09, 0.43 -0.08, 0.43 -0.07, 0.44 -0.08, 0.44 -0.10, 0.41 -0.09, 0.42 

Level 1: residual 4.80 4.80 4.80 4.81 4.79 4.79 4.83 4.81 

 4.56, 5.05 4.56, 5.05 4.56, 5.06 4.57, 5.07 4.55, 5.05 4.55, 5.04 4.59, 5.09 4.57, 5.06 
Level 2: intercept 5.77 5.67 4.96 4.72 4.89 4.84 4.59 4.38 

 5.14, 6.48 5.04, 6.37 4.38, 5.61 4.16, 5.35 4.32, 5.54 4.27, 5.48 4.03, 5.22 3.84, 4.99 
Level 2: wave 0.13 0.13 0.13 0.12 0.12 0.12 0.11 0.11 

 0.08, 0.21 0.08, 0.21 0.08, 0.21 0.07, 0.21 0.07, 0.21 0.07, 0.21 0.06, 0.20 0.06, 0.19 
ⱡReference category: <2% 
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Turning to verbal recall decline in women, none of the wave-by-non-employment situation 

interaction terms were statistically significant, suggesting that for women rates of verbal recall 

decline did not vary according to the activities that they undertook during employment gaps 

(table 9.12). 



 

384 

 

Table 9.12: Growth curve models for changes in verbal recall by non-employment situation waves 3 – 7, women (2560 individuals, 10890 observations) 

  Model 1 Model 2a Model 2b Model 3 Model 4a Model 4b Model 5 Model 6 

 Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) 

Intercept 9.60 10.20 8.96 8.69 8.49 8.66 7.72 7.31 

 9.36, 9.85 9.91, 10.48 8.63, 9.28 8.17, 9.21 7.63, 9.36 7.80, 9.52 7.25, 8.20 6.30, 8.32 
Wave -0.13 -0.27 -0.13 -0.12 -0.22 -0.20 -0.31 -0.20 

 -0.28, 0.03 -0.39, -0.14 -0.28, 0.02 -0.31, 0.07 -0.35, -0.09 -0.33, -0.06 -0.49, -0.12 -0.40, 0.008 
Wave2 -0.06 -0.02 -0.05 -0.05 -0.02 -0.02 -0.01 -0.01 

 -0.09, -0.02 -0.05, 0.007 -0.09, -0.02 -0.09, -0.02 -0.04, 0.01 -0.04, 0.01 -0.04, 0.01 -0.04, 0.01 
Age-centred -0.18 -0.19 -0.16 -0.16 -0.15 -0.15 -0.15 -0.14 

 -0.20, -0.16 -0.20, -0.17 -0.18, -0.13 -0.19, -0.14 -0.17, -0.14 -0.17, -0.13 -0.17, -0.14 -0.16, -0.13 
Age-centred*Wave -0.03 -0.03 -0.03 -0.03 -0.02 -0.02 -0.02 -0.02 
  -0.04, -0.02 -0.03, -0.02 -0.03, -0.02 -0.03, -0.02 -0.03, -0.02 -0.03, -0.02 -0.03, -0.01 -0.03, -0.01 
Unemployed         
≥2% 0.07 0.10 0.13 0.19 0.16 0.17 0.17 0.25 

 -0.48, 0.62 -0.44, 0.65 -0.40, 0.65 -0.33, 0.71 -0.36, 0.69 -0.35, 0.69 -0.35, 0.68 -0.26, 0.76 
Wave x unemployed          
≥2% 0.01 0.01 0.01 0.003 0.009 0.005 0.01 -0.002 

 -0.16, 0.18 -0.16, 0.18 -0.16, 0.18 -0.17, 0.17 -0.16, 0.18 -0.17, 0.18 -0.16, 0.18 -0.17, 0.17 
Short-term jobⱡ          
≥2% 0.34 0.35 0.42 0.30 0.38 0.39 0.38 0.27 

 -0.32, 0.99 -0.29, 1.00 -0.21, 1.04 -0.31, 0.91 -0.24, 1.00 -0.22, 1.01 -0.23, 1.00 -0.33, 0.88 
Wave x short-term job         
≥2% -0.06 -0.06 -0.06 -0.05 -0.05 -0.04 -0.04 -0.02 

 -0.26, 0.14 -0.25, 0.14 -0.25, 0.14 -0.25, 0.15 -0.25, 0.14 -0.24, 0.15 -0.23, 0.16 -0.22, 0.17 
Sick/ disabledⱡ         
≥2% -0.52 -0.41 -0.22 -0.08 -0.14 -0.06 -0.10 0.10 

 -0.97, -0.08 -0.85, 0.03 -0.65, 0.20 -0.51, 0.34 -0.57, 0.29 -0.49, 0.37 -0.52, 0.32 -0.32, 0.52 
Wave x sick/ disabled         
≥2% -0.10 -0.10 -0.10 -0.12 -0.09 -0.09 -0.07 -0.08 

 -0.24, 0.04 -0.24, 0.03 -0.24, 0.04 -0.26, 0.02 -0.23, 0.05 -0.23, 0.05 -0.21, 0.07 -0.22, 0.06 
Home/ family care†          
10-20% 0.21 0.27 0.34 0.33 0.32 0.31 0.25 0.23 

 -0.16, 0.57 -0.09, 0.62 -0.006, 0.69 -0.01, 0.67 -0.03, 0.66 -0.03, 0.65 -0.09, 0.59 -0.11, 0.56 
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  Model 1 Model 2a Model 2b Model 3 Model 4a Model 4b Model 5 Model 6 

 Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) 

>20-30% 0.43 0.47 0.59 0.56 0.56 0.56 0.51 0.48 

 0.07, 0.79 0.17, 0.83 0.25, 0.94 0.22, 0.90 0.22, 0.90 0.22, 0.90 0.17, 0.84 0.15, 0.81 
>30-40% 0.52 0.54 0.59 0.59 0.54 0.53 0.50 0.47 

 0.12, 0.92 0.14, 0.94 0.21, 0.98 0.21, 0.97 0.15, 0.92 0.15, 0.91 0.12, 0.88 0.10, 0.84 
>40-60% 0.30 0.33 0.46 0.47 0.44 0.45 0.38 0.42 

 -0.10, 0.70 -0.07, 0.73 0.07, 0.84 0.09, 0.86 0.05, 0.82 0.07, 0.84 0.002, 0.76 0.04, 0.79 
>60-80% 0.30 0.27 0.41 0.38 0.40 0.43 0.34 0.35 

 -0.16, 0.77 -0.19, 0.73 -0.04, 0.85 -0.06, 0.83 -0.04, 0.85 -0.01, 0.87 -0.09, 0.78 -0.08, 0.79 
>80% -0.45 -0.44 -0.20 -0.08 -0.20 -0.15 -0.18 -0.05 

 -1.03, 0.14 -1.02, 0.14 -0.76, 0.36 -0.63, 0.47 -0.75, 0.36 -0.71, 0.40 -0.72, 0.37 -0.59, 0.50 

Wave x home/ family care         
10-20% 0.08 0.08 0.08 0.08 0.08 0.09 0.08 0.09 

 -0.03, 0.19 -0.03, 0.19 -0.03, 0.19 -0.03, 0.18 -0.02, 0.19 -0.02, 0.20 -0.02, 0.19 -0.02, 0.19 
>20-30% -0.06 -0.06 -0.06 -0.06 -0.06 -0.06 -0.06 -0.06 

 -0.17, 0.04 -0.17, 0.04 -0.17, 0.05 -0.17, 0.05 -0.17, 0.05 -0.17, 0.05 -0.17, 0.04 -0.17, 0.04 
>30-40% -0.10 -0.10 -0.10 -0.10 -0.09 -0.08 -0.09 -0.07 

 -0.22, 0.01 -0.22, 0.01 -0.22, 0.01 -0.22, 0.02 -0.21, 0.03 -0.20, 0.03 -0.20, 0.03 -0.19, 0.05 
>40-60% -0.06 -0.06 -0.06 -0.05 -0.06 -0.06 -0.06 -0.06 

 -0.18, 0.07 -0.18, 0.06 -0.18, 0.06 -0.17, 0.07 -0.18, 0.06 -0.18, 0.06 -0.17, 0.06 -0.18, 0.06 
>60-80% -0.03 -0.04 -0.04 -0.02 -0.04 -0.04 -0.02 -0.006 

 -0.18, 0.11 -0.18, 0.11 -0.18, 0.11 -0.17, 0.12 -0.18, 0.11 -0.18, 0.11 -0.16, 0.13 -0.15, 0.14 
>80% -0.08 -0.08 -0.08 -0.07 -0.07 -0.07 -0.06 -0.05 

 -0.27. 0.10 -0.27, 0.10 -0.26, 0.11 -0.26, 0.11 -0.26, 0.12 -0.25, 0.12 -0.24, 0.13 -0.24, 0.14 

Retiredⱡ         
2-10% -0.01 0.06 0.09 -0.01 0.09 0.07 0.10 0.007 

 -0.44, 0.42 -0.36, 0.48 -0.32, 0.50 -0.42, 0.39 -0.31, 0.50 -0.33, 0.48 -0.30, 0.50 -0.39, 0.40 
>10% 0.13 0.09 -0.01 -0.12 0.03 0.04 0.04 -0.04 

 -0.42, 0.68 -0.45, 0.63 -0.54, 0.51 -0.63, 0.40 -0.50, 0.55 -0.48, 0.56 -0.47, 0.56 -0.54, 0.47 

Wave x retired         
2-10% 0.01 0.01 0.01 0.02 0.007 0.004 -0.005 -0.003 

 -0.12, 0.14 -0.11, 0.14 -0.12, 0.14 -0.11, 0.15 -0.12, 0.14 -0.12, 0.13 -0.13, 0.12 -0.13, 0.12 
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  Model 1 Model 2a Model 2b Model 3 Model 4a Model 4b Model 5 Model 6 

 Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) 

>10% -0.005 -0.003 -0.005 -0.0004 -0.008 -0.01 0.01 0.02 

 -0.17, 0.16 -0.17, 0.17 -0.17, 0.16 -0.17, 0.17 -0.18, 0.16 -0.18, 0.16 -0.15, 0.18 -0.15, 0.18 

Education/ trainingⱡ         
≥2% 1.40 1.17 0.35 0.07 0.33 0.36 0.31 0.06 

 0.87, 1.92 0.65, 1.70 -0.18, 0.87 -0.45, 0.60 -0.19, 0.85 -0.16, 0.88 -0.21, 0.83 -0.46, 0.58 
Wave x education/ training         
≥2% -0.05 -0.05 -0.05 -0.04 -0.05 -0.06 -0.05 -0.04 

 -0.21, 0.10 -0.21, 0.10 -0.20, 0.10 -0.19, 0.11 -0.20, 0.10 -0.21, 0.10 -0.20, 0.10 -0.19, 0.11 

Voluntary workⱡ          
≥2% 0.38 0.34 0.15 0.07 0.15 0.18 0.12 0.08 

 -0.24, 1.01 -0.28, 0.96 -0.44, 0.75 -0.51, 0.66 -0.44, 0.74 -0.41, 0.78 -0.47, 0.70 -0.50, 0.66 
Wave x voluntary work         
≥2% 0.10 0.10 0.10 0.11 0.11 0.10 0.09 0.10 

 -0.08, 0.29 -0.08, 0.29 -0.08, 0.28 -0.07, 0.30 -0.08, 0.29 -0.08, 0.28 -0.09, 0.27 -0.08, 0.28 
Other non-employedⱡ         
≥2% 0.03 -0.03 -0.03 -0.03 0.01 0.01 0.01 0.03 

 -0.50, 0.57 -0.56, 0.51 -0.54, 0.48 -0.53, 0.47 -0.50, 0.52 -0.49, 0.52 -0.49, 0.51 -0.46, 0.53 
Wave x other non-employed         
≥2% 0.13 0.13 0.13 0.13 0.12 0.13 0.13 0.14 

 -0.04, 0.29 -0.04, 0.29 -0.04, 0.29 -0.03, 0.30 -0.04, 0.29 -0.04, 0.29 -0.03, 0.30 -0.02, 0.31 
Level 1: residual 5.18 5.18 5.18 5.19 5.19 5.17 5.21 5.19 

 5.00, 5.37 5.00, 5.37 5.00, 5.38 5.01, 5.39 5.00, 5.38 4.99, 5.36 5.03, 5.41 5.00, 5.38 
Level 2: intercept 5.57 5.38 4.75 4.43 4.67 4.61 4.42 4.12 

 5.09, 6.11 4.90, 5.90 4.30, 5.14 4.00, 4.91 4.22, 5.15 4.17, 5.09 3.99, 4.89 3.71, 4.58 
Level 2: wave 0.10 0.10 0.10 0.10 0.10 0.10 0.08 0.08 

 0.06, 0.16 0.06, 0.16 0.06, 0.16 0.06, 0.15 0.06, 0.15 0.06, 0.16 0.04, 0.14 0.04, 0.14 
*Reference category: <2%; † Reference category: <10% 
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9.3.3.2 Search speed 

In model 1, a positive but not statistically significant wave-by-Short-term job interaction term 

suggested that among men the situation Short-term job for ≥2% was associated with slower 

search speed decline (table 9.13); the association was statistically significant when the growth 

curve model was adjusted for occupational complexity (see Chapter 7, section 7.5.2). 

Adjustment for the lifestyle mediators partially attenuated the positive estimate, and in the final 

model, although the interaction term suggested that Short-term job for ≥2% was associated with 

slower search speed decline, the association was not statistically significant. None of the other 

wave-by-situation interaction terms in the growth model series attained statistical significance. 
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Table 9.13: Growth curve models for changes in search speed by non-employment situation, waves 3 – 5, men (1437 individuals, 3527 observations) 

  Model 1 Model 2a Model 2b Model 3 Model 4a Model 4b Model 5 Model 6 

 Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) 

Intercept 264.70 270.25 255.59 260.87 226.78 227.55 231.71 218.09 

 258.11, 271.28 261.40, 279.10 244.87, 266.31 244.63, 
277.11 

189.78, 
263.79 

190.55, 
264.55 

213.07, 
250.34 

175.39, 
260.79 Wave -5.19 -5.13 -5.19 -4.60 -7.58 -7.53 -3.93 -6.45 

 -8.30, -2.08 -8.24, -2.02 -8.30, -2.08 -20.44, 1.25 -11.38, -3.77 -11.54, -3.54 -13.52, 5.66 -17.85, 4.95 
Age-centred -3.05 -3.02 -2.71 -2.72 -2.43 -2.43 -2.72 -2.60 

 -3.75, -2.35 -3.72, -2.32 -3.41, -2.00 -3.43, -2.01 -3.16, -1.70 -3.15, -1.70 -3.43, -1.00 -3.35, -1.85 
Age-centred2 -0.02 -0.02 -0.03 -0.03 -0.04 -0.03 -0.006 -0.01 

 -0.10, 0.05 -0.10, 0.05 -0.10, 0.04 -0.10, 0.04 -0.11, 0.04 -0.11, 0.04 -0.08, 0.07 -0.08, 0.06 
Age-centred*Wave 0.0005 -0.009 -0.01 -0.03 -0.01 -0.001 0.08 0.08 

 -0.36, 0.36 -0.37, 0.35 -0.37, 0.34 -0.38, 0.33 -0.37, 0.35 -0.36, 0.36 -0.30, 0.46 -0.30, 0.46 

Unemployed         
≥2% 6.19 6.06 9.17 10.95 10.39 10.66 10.54 12.36 

 -7.58, 19.96 -7.69, 19.81 -4.49, 22.83 -2.76, 24.65 -3.27, 24.04 -3.02, 24.33 -3.03, 24.11 -1.27, 25.99 
Wave x unemployed         
≥2% -0.36 -0.37 -0.43 -0.64 -0.82 -0.85 -0.62 -0.99 

 -7.68, 6.97 -7.69, 6.95 -7.75, 6.88 -8.02, 6.75 -8.14, 6.49 -8.19, 6.50 -7.95, 6.72 -8.38, 6.41 
Short-term job          
≥2% -2.57 -1.42 -1.47 -2.88 -1.98 -2.01 -1.36 -2.77 

 -26.99, 21.85 -25.82, 22.98 -25.67, 22.72 -26.98, 21.22 -26.14, 22.19 -26.16, 22.15 -25.38, 22.66 -26.72, 21.19 
Wave x short-term job         
≥2% 11.69 11.63 11.87 12.94 12.08 12.15 10.99 12.24 

 -0.79, 24.16 -0.84, 24.09 -0.59, 24.33 0.47, 25.41 -0.38, 24.53 -0.31, 24.61 -1.47, 23.46 -0.22, 24.71 

Sick/ disabled          
2-10% -16.45 -15.89 -12.90 -11.03 -11.21 -10.57 -10.80 -8.71 

 -36.73, 3.84 -36.19, 4.42 -33.05, 7.24 -31.07, 9.02 -31.34, 8.92 -30.78, 9.64 -30.82, 9.23 -28.73, 11.31 
>10% -20.24 -20.20 -16.54 -13.22 -13.64 -12.86 -10.63 -7.52 

 -37.01, -3.48 -37.02, -3.38 -33.28, 0.20 -30.08, 3.63 -30.51, 3.24 -29.88, 4.16 -27.45, 6.19 -24.59, 9.55 
Wave x sick/ disabled         
2-10% 6.22 6.39 6.05 5.46 5.40 5.22 6.53 5.65 

 -5.35, 17.79 -5.17, 17.94 -5.50, 17.60 -6.10, 17.03 -6.17, 16.97 -6.40, 16.85 -5.05, 18.12 -5.99, 17.29 
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  Model 1 Model 2a Model 2b Model 3 Model 4a Model 4b Model 5 Model 6 

 Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) 

>10% 2.58 3.07 3.08 1.68 2.52 2.37 3.90 2.31 

 -6.49, 11.65 -6.01, 12.15 -6.00, 12.15 -7.55, 10.91 -6.57, 11.62 -6.81, 11.55 -5.36, 13.17 -7.07, 11.69 

Home/ family care          
≥2% -4.33 -3.17 -0.48 2.78 0.12 0.41 -0.06 2.95 

 -26.59, 17.94 -25.41, 19.08 -22.55, 21.59 -19.13, 24.69 -21.90, 22.14 -21.62, 22.44 -21.97, 21.84 -18.82, 24.72 
Wave x home/ family care         
≥2% -8.87 -9.03 -8.99 -9.95 -8.87 -8.99 -8.79 -9.27 

 -20.33, 2.58 -20.47, 2.42 -20.43, 2.45 -21.40, 1.50 -20.31, 2.56 -20.45, 2.48 -20.22, 2.65 -20.73, 2.18 
Retired          
2-10% 2.07 2.17 0.94 -0.42 1.76 1.88 1.48 0.88 

 -7.81, 11.94 -7.69, 12.02 -8.83, 10.72 -10.21, 9.36 -8.01, 11.53 -7.89, 11.65 -8.21, 11.17 -8.86, 10.61 
>10% -10.47 -11.11 -13.34 -16.37 -12.62 -12.58 -12.90 -15.25 

 -22.32, 1.38 -22.95, 0.74 -25.10, -1.58 -28.21, -4.54 -24.37, -0.87 -24.32, -0.83 -24.57, -1.22 -27.03, -3.46 
Wave x retired         
2-10% 0.62 0.67 0.67 0.79 0.66 0.62 0.49 0.74 

 -4.58, 5.82 -4.52, 5.69 -4.52, 5.86 -4.42, 5.99 -4.53, 5.86 -4.58, 5.82 -4.69, 5.68 -4.47, 5.95 
>10% 3.10 3.30 3.30 3.49 3.43 3.47 3.32 3.60 

 -3.06, 9.26 -2.86, 9.45 -2.85, 9.46 -2.69, 9.67 -2.72, 9.58 -2.68, 9.62 -2.82, 9.47 -2.57, 9.78 

Education/ training          
≥2% 17.16 14.92 2.93 -0.89 2.53 2.61 1.63 -1.89 

 2.56, 31.75 0.18, 29.66 -12.26, 18.11 -16.19, 14.41 -12.64, 17.70 -12.55, 17.78 -13.47, 16.73 -17.11, 13.33 

Wave x education/training         
≥2% -2.97 -2.90 -3.04 -1.85 -2.84 -2.99 -3.31 -2.22 

 -10.64, 4.69 -10.56, 4.76 -10.70, 4.61 -9.63, 5.93 -10.50, 4.82 -10.67, 4.70 -11.00, 4.38 -10.03, 5.59 

Voluntary work          
≥2% 26.92 26.37 12.72 9.73 9.04 9.02 11.13 6.47 

 -13.77, 67.60 -14.26, 67.00 -27.81, 53.24 -30.59, 50.06 -31.47, 49.55 -31.47, 49.51 -29.04, 51.31 -33.57, 46.52 

Wave x voluntary work         
≥2% -2.27 -2.49 -2.58 -1.77 -0.78 -0.65 -1.90 0.58 

 -22.16, 17.62 -22.36, 17.39 -22.44, 17.28 -21.67, 18.14 -20.67, 19.10 -20.55, 19.24 -21.73, 17.92 -19.29, 20.45 
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  Model 1 Model 2a Model 2b Model 3 Model 4a Model 4b Model 5 Model 6 

 Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) 

Other non-employed         
2-5% -12.75 -12.90 -10.55 -9.73 -8.45 -8.26 -9.95 -7.66 

 -32.14, 6.64 -32.26, 6.46 -29.76, 8.66 -28.80, 9.35 -27.67, 10.77 -27.49, 10.96 -29.00, 9.10 -26.64, 11.33 
>5% -13.30 -12.98 -11.21 -9.31 -11.28 -11.20 -11.07 -9.02 

 -32.37, 5.77 -32.03, 6.08 -30.11, 7.69 -28.09, 9.48 -30.17, 7.61 -30.08, 7.68 -29.81, 7.68 -27.70, 9.65 
Wave x other non-employed         
2-5% -1.30 -1.02 -0.87 -1.80 -1.50 -1.46 -0.59 -2.00 

 -11.21, 8.61 -10.93, 8.88 -10.77, 9.03 -11.71, 8.11 -11.40, 8.40 -11.40, 8.46 -10.48, 9.30 -11.92, 7.93 
>5% 2.79 3.01 2.96 2.60 2.82 2.92 2.76 2.08 

 -7.64, 13.22 -7.42, 13.43 -7.46, 13.38 -7.80, 13.01 -7.60, 13.24 -7.50, 13.35 -7.64, 13.17 -8.31, 12.47 
Level 1: residual 2313.67 2310.96 2307.49 2298.45 2301.01 2302.26 2290.48 2272.65 

 

2177.05, 
2458.86 

2172.64, 
2453.83 

2170.95, 
2451.68 

2162.39, 
2442.16 

2165.13, 
2445.42 

2166.25, 
2446.82 

2155.19, 
2434.27 

2138.27, 
2415.48 

Level 2: intercept 3505.69 3490 3388.49 3290.45 3360.85 3354.36 3302.16 3209.58 

 

3180.22, 
3864.46 

3165.89, 
3847.29 

3072.09, 
3737.48 

2981.02, 
3632.01 

3045.85, 
3708.42 

3039.49, 
3701.84 

2991.71, 
3644.83 

2905.64, 
3545.30 

ⱡReference category: <2% 
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Turning to search speed decline in women, only one wave-by-non-employment situation 

interaction term was statistically significant. The negative wave-by-Education/training interaction 

term indicated that Education/training for ≥2% was associated with faster decline in search 

speed (table 9.14). Adjustment for childhood factors and educational attainment, the indicators 

of disuse and the mediating physical health, depressive symptoms and lifestyle indicators had 

little effect on the estimates for the interaction terms. None of the other non-employment 

situations was associated with cognitive decline. 
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Table 9.14: Growth curve models for changes in search speed by non-employment situation, waves 3 – 5, women (2442 women, 6217 observations) 

  Model 1 Model 2a Model 2b Model 3 Model 4a Model 4b Model 5 Model 6 

 Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) 

Intercept 295.19 301.23 295.82 287.52 291.69 294.09 274.27 270.53 

 287.92, 302.47 292.83, 309.62 286.15, 305.49 271.90, 303.15 264.62, 318.75 267.01, 321.17 259.34, 289.21 238.18, 302.88 
Wave -3.70 -3.67 -3.70 -3.38 -2.87 -2.38 2.42 -0.69 

 -7.22, -0.17 -7.19, -0.14 -7.23, -0.17 -8.35, 1.59 -6.86, 1.12 -6.62, 1.86 -10.15, 5.30 -9.79, 8.41 

Age-centred -1.86 -1.83 -1.75 -1.75 -1.63 -1.60 -1.57 -1.49 

 -2.29, -1.43 -2.27, -1.40 -2.19, -1.30 -2.20, -1.30 -2.12, -1.14 -2.09, -1.11 -2.03, -1.12 -1.99, -0.99 
Age-centred2 -0.08 -0.08 -0.08 -0.08 -0.08 -0.08 -0.07 -0.07 

 -0.12, -0.03 -0.12, -0.04 -0.12, -0.04 -0.12, -0.04 -0.13, -0.04 -0.12, -0.04 -0.11, -0.31 -0.12, -0.03 
Age-centred*Wave -0.42 -0.43 -0.43 -0.41 -0.41 -0.40 -0.41 -0.39 

 -0.65, -0.19 -0.66, -0.20 -0.66, -0.20 -0.65, -0.18 -0.65, -0.18 -0.64, -0.17 -0.65, -0.16 -0.64, -0.13 

Unemployedⱡ         
≥2% 7.35 7.69 8.01 8.46 8.46 8.64 8.65 9.25 

 -7.63, 22.32 -7.28, 22.66 -6.96, 22.98 -6.52, 23.44 -6.50, 23.42 -6.28, 23.57 -6.20, 23.51 -5.59, 24.10 

Wave x unemployed          
≥2% -3.40 -3.40 -3.42 -3.13 -3.40 -3.69 -3.74 -3.69 

 -11.09, 4.28 -11.09, 4.29 -11.11, 4.26 -10.83, 4.57 -11.10, 4.30 -11.39, 4.01 -11.45, 3.99 -11.42, 4.05 

Short-term jobⱡ          
≥2% 2.91 2.92 3.04 2.60 2.48 2.42 2.41 1.60 

 -14.87, 20.70 -14.85, 20.68 -14.72, 20.80 -15.15, 20.35 -15.26, 20.22 -15.28, 20.11 -15.22, 20.05 -15.99, 19.19 

Wave x short-term job         
≥2% 6.98 7.00 7.00 6.79 7.35 7.93 7.26 7.86 

 -2.06, 16.02 -2.04, 16.03 -2.04, 16.04 -2.25, 15.83 -1.71, 16.40 -1.13, 17.00 -1.80, 16.33 -1.23, 16.95 

Sick/ disabledⱡ         
≥2% -8.29 -6.79 -5.86 -6.04 -4.68 -3.32 -3.18 -1.91 

 -20.55, 3.97 -19.11, 5.53 -18.21, 6.48 -18.46, 6.38 -17.07, 7.72 -15.75, 9.11 -15.53, 9.17 -14.35, 10.53 

Wave x sick/ disabled         
≥2% -1.53 -1.28 -1.27 -1.00 -1.12 -1.15 -0.94 -0.77 

 -7.89, 4.83 -7.67, 5.11 -7.67, 5.12 -7.48, 5.47 -7.53, 5.29 -7.62, 5.33 -7.43, 5.56 -7.35, 5.81 
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  Model 1 Model 2a Model 2b Model 3 Model 4a Model 4b Model 5 Model 6 

 Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) 

Home/ family care†          
10-20% 10.30 10.99 11.38 11.32 11.32 11.28 9.97 9.95 

 0.35, 20.25 1.03, 20.95 1.41, 21.34 1.36, 21.28 1.26, 21.26 1.34, 21.21 0.07, 19.87 0.07, 19.83 

>20-30% 7.84 8.43 8.97 9.38 8.63 8.60 7.70 8.08 

 -1.99, 17.67 -1.40, 18.27 -0.90, 18.85 -0.51, 19.27 -1.23, 18.49 -1.24, 18.43 -2.11, 17.51 -1.73, 17.88 
>30-40% 11.95 12.13 12.34 12.01 11.75 11.89 11.24 10.77 

 0.91, 23.00 1.10, 23.17 1.29, 23.39 0.93, 23.08 0.70, 22.80 0.87, 22.92 0.27, 22.21 -0.21, 21.76 
>40-60% 6.02 6.33 7.04 7.08 6.83 7.09 5.97 6.16 

 -5.04, 17.08 -4.73, 17.38 -4.04, 18.12 -4.05, 18.22 -4.24, 17.90 -3.95, 18.13 -5.05, 16.98 -4.88, 17.20 
>60-80% 5.34 5.40 6.28 5.24 5.92 6.50 5.98 5.42 

 -7.45, 18.14 -7.39, 18.18 -6.53, 19.09 -7.68, 18.16 -6.87, 18.72 -6.27, 19.27 -6.73, 18.69 -7.37, 18.22 
>80% -13.37 -13.50 -12.35 -12.91 -12.08 -11.21 -11.51 -11.11 

 -29.41, 2.67 -29.53, 2.52 -28.40, 3.70 -29.13, 3.30 -28.13, 3.96 -27.23, 4.81 -27.44, 4.43 -27.20, 4.98 
Wave x home/ family care         
10-20% -2.60 -2.67 -2.67 -2.61 -2.54 -2.58 -2.68 -2.53 

 -7.74, 2.54 -7.81, 2.48 -7.81, 2.48 -7.75, 2.54 -7.69, 2.62 -7.74, 2.58 -7.83, 2.48 -7.70, 2.63 
>20-30% -3.73 -3.75 -3.73 -3.72 -3.62 -3.60 -3.94 -3.80 

 -8.87, 1.41 -8.89, 1.39 -8.86, 1.41 -8.86, 1.41 -8.76, 1.52 -8.74, 1.54 -9.09, 1.21 -8.95, 1.35 
>30-40% -3.87 -3.84 -3.82 -3.85 -3.50 -3.74 -3.86 -3.88 

 -9.56, 1.82 -9.53, 1.85 -9.51, 1.87 -9.55, 1.84 -9.20, 2.21 -9.44, 1.97 -9.58, 1.85 -9.60, 1.85 
>40-60% 0.10 0.10 0.12 0.05 0.14 0.17 0.07 0.04 

 -5.65, 5.86 -5.65, 5.85 -5.63, 5.87 -5.70, 5.80 -5.61, 5.90 -5.59, 5.93 -5.70, 5.83 -5.74, 5.81 
>60-80% 2.27 2.26 2.30 2.13 2.39 2.12 2.34 1.95 

 -4.65, 9.18 -4.66, 9.17 -4.62, 9.21 -4.78, 9.05 -4.54, 9.31 -4.81, 9.04 -4.59, 9.28 -4.99, 8.90 
>80% 6.83 6.79 6.86 6.70 6.78 6.53 6.86 6.19 

 -2.01, 15.67 -2.05, 15.64 -1.98, 15.71 -2.16, 15.56 -2.07, 15.64 -2.34, 15.41 -2.03, 15.75 -2.73, 15.11 

Retiredⱡ         
2-10% -0.54 -0.009 0.06 0.06 -0.17 -0.22 0.20 -0.23 

 -12.12, 11.05 -11.59, 11.57 -11.52, 11.64 -11.66, 11.53 -11.74, 11.40 -11.76, 11.32 -11.69, 11.29 -11.71, 11.26 
>10% -4.07 -4.83 -5.69 -5.40 -5.13 -5.05 -4.62 -3.69 

 -19.04, 10.91 -19.81, 10.14 -20.68, 9.30 -20.41, 9.61 -20.10, 9.85 -19.98, 9.89 -19.50, 10.26 -18.57, 11.19 
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  Model 1 Model 2a Model 2b Model 3 Model 4a Model 4b Model 5 Model 6 

 Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) 

Wave x retired         
2-10% -0.24 -0.19 -0.19 -0.10 -0.33 -0.65 -0.04 -0.30 

 -6.26, 5.78 -6.21, 5.83 -6.21, 5.83 -6.13, 5.94 -6.35, 5.70 -6.68, 5.38 -6.08, 5.99 -6.36, 5.75 

>10% -3.52 -3.59 -3.60 -4.00 -3.67 -3.49 -3.48 -3.86 

 -11.16, 4.12 -11.24, 4.05 -11.24, 4.04 -11.65, 3.65 -11.32, 3.98 -11.14, 4.16 -11.14, 4.18 -11.53, 3.82 

Education/ trainingⱡ         
≥2% 17.81 15.95 11.71 9.29 11.31 11.73 10.93 8.76 

 3.57, 32.06 1.65, 30.26 -3.21, 26.62 -5.90, 24.49 -3.59, 26.21 -3.13, 26.59 -3.88, 25.75 -6.30, 23.82 

Wave x education/ training         
≥2% -9.17 -9.08 -9.03 -9.60 -8.96 -9.06 -8.89 -9.51 

 -16.34, -1.99 -16.25, -1.90 -16.21, -1.85 -16.82, -2.38 -16.15, -1.78 -16.25, -1.87 -16.11, -1.68 -16.76, -2.25 

Voluntary workⱡ          
≥2% 9.31 9.11 8.25 6.92 8.61 9.06 7.95 7.79 

 -7.78, 26.41 -7.97, 26.19 -8.84, 25.33 -10.20, 24.05 -8.47, 25.68 -7.98, 26.10 -9.01, 24.91 -9.19, 24.77 
Wave x voluntary work         
≥2% 3.29 3.31 3.30 2.79 3.26 3.25 2.99 2.32 

 -5.44, 12.01 -5.42, 12.03 -5.42, 12.03 -5.96, 11.54 5.48, 12.00 -5.49, 11.99 -5.77, 11.74 -6.48, 11.12 

Other non-employedⱡ         
≥2% -0.63 -1.20 -1.06 0.51 -0.54 -0.71 -0.87 0.99 

 -15.41, 14.15 -15.98, 13.57 -15.83, 13.70 -14.28, 15.30 -15.31, 14.23 -15.44, 14.03 -15.52, 13.78 -13.67, 15.65 
Wave x other non-employed         
≥2% -0.70 -0.60 -0.59 -0.92 -0.82 0.70 -0.74 -1.17 

 -8.28, 6.89 -8.18, 6.99 -8.17, 7.00 -8.52, 6.68 -8.41, 6.78 -8.30, 6.90 -8.34, 6.87 -8.80, 6.45 

Level 1: residual 2856.42 2855.91 2855.99 2852.41 2857.30 2860.29 2863.34 2860.85 

 

2730.57, 
2988.07 

2730.08, 
2987.53 

2730.16, 
2987.62 

2726.71, 
2983.91 

2731.31, 
2989.10 

2734.07, 
2992.33 

2736.82, 
2995.70 

2734.32, 
2993.24 

Level 2: intercept 3969.68 3950.10 3938.34 3912.84 3913.16 3878.23 3821.11 3760.87 

  
3684.49, 
4276.95 

3666.00, 
4256.21 

3654.86, 
4243.79 

3630.72, 
4216.89 

3630.48, 
4217.84 

3596.94, 
4181.50 

3542.25, 
4121.93 

2484.80, 
4058.81 

 *Reference category: <2%; † Reference category: <10% 
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9.3.3.3 Search accuracy 

The negative wave-by-Voluntary work interaction term indicated that Voluntary work for ≥2% 

was associated with faster search accuracy decline in men (table 9.15). Adjustment for 

childhood factors and educational attainment, the indicators of disuse and the mediating lifestyle 

indicators had little effect on the strength of the association, whereas adjustment for physical 

health and depressive symptoms partially attenuated the association.  However, a residual 

statistically significant association remained in the final model. Declines in search accuracy did 

not vary according to any of the other non-employment situations. 
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Table 9.15: Growth curve models for changes in search accuracy by non-employment situation, waves 3 – 5, men (1437 individuals, 3527 observations) 

  Model 1 Model 2a Model 2b Model 3 Model 4a Model 4b Model 5 Model 6 
  Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) 

Intercept 16.33 16.86 15.54 15.77 13.61 13.74 13.71 12.59 
  15.92, 16.73 16.31, 17.40 14.89, 16.19 14.78, 16.76 11.34, 15.88 11.48, 16.01 12.55, 14.88 9.97, 15.20 
Wave -0.31 -0.31 -0.31 -0.11 -0.46 -0.42 -0.27 -0.20 
  -0.51, -0.10 -0.51, -0.10 -0.52, -0.11 -0.50, 0.27 -0.71, -0.21 -0.68, -0.16 -0.90, 0.35 -0.95, 0.54 
Age-centred -0.25 -0.25 -0.22 -0.23 -0.20 -0.20 -0.23 -0.22 

 -0.29, -0.21 -0.29, -0.21 -0.27, -0.19 -0.27, -0.19 -0.25, -0.16 -0.25, -0.16 -0.27, -0.18 -0.26, -0.17 
Age-centred2 -0.0008 -0.001 -0.002 -0.001 -0.002 -0.002 0.0006 -0.00008 
  -0.005, 0.004 -0.006, 0.004 -0.006, 0.003 -0.006, 0.003 -0.006, 0.002 -0.006, 0.003 -0.004, 0.005 -0.005, 0.004 
Age-centred*Wave 0.001 0.001 0.0009 -0.001 0.001 0.004 0.02 0.02 
  -0.02, 0.02 -0.02, 0.02 -0.006, 0.003 -0.02, 0.02 -0.02, 0.02 -0.02, 0.03 -0.009, 0.04 -0.009, 0.04 

Unemployed         
≥2% -0.02 -0.03 0.21 0.31 0.29 0.33 0.27 0.39 

 -0.87, 0.84 -0.88, 0.82 -0.63, 1.05 -0.53, 1.15 -0.55, 1.13 -0.51, 1.17 -0.56, 1.10 -0.44, 1.22 
Wave x unemployed         
≥2% 0.08 0.08 0.08 0.05 0.06 0.07 0.10 0.07 

 -0.40, 0.56 -0.40, 0.56 -0.40, 0.56 -0.43, 0.54 -0.42, 0.54 -0.41, 0.55 -0.38, 0.58 -0.42, 0.56 

Short-term job          
≥2% 0.29 0.36 0.40 0.43 0.33 0.32 0.42 0.40 

 -1.23, 1.80 -1.15, 1.87 -1.08, 1.89 -1.05, 1.91 -1.15, 1.81 -1.16, 1.80 -1.05, 1.89 -1.06, 1.86 
Wave x short-term job         
≥2% 0.21 0.21 0.24 0.28 0.25 0.27 0.21 0.28 

 -0.61, 1.02 -0.61, 1.02 -0.58, 1.05 -0.54, 1.10 -0.57, 1.06 -0.54, 1.09 -0.61, 1.03 -0.54, 1.10 

Sick/ disabled          
2-10% -0.48 0.44 -0.20 -0.06 -0.09 0.01 -0.06 0.15 

 -1.73, 0.78 -1.69, 0.82 -1.43, 1.04 -1.29, 1.18 -1.32, 1.14 -1.23, 1.25 -1.28, 1.17 -1.07, 1.38 
>10% -1.19 -1.15 -0.82 -0.54 -0.63 -0.51 -0.49 -0.17 

 -2.22, -0.15 -2.19, -0.11 -1.85, 0.20 -1.58, 0.50 -1.67, 0.40 -1.55, 0.53 -1.52, 0.54 -1.22, 0.87 
Wave x sick/ disabled         
2-10% -0.10 -0.08 -0.11 -0.15 -0.16 -0.17 -0.05 -0.13 

 -0.85, 0.66 -0.84, 0.67 -0.86, 0.64 -0.91, 0.60 -0.92, 0.60 -0.93, 0.59 -0.81, 0.71 -0.89, 0.63 
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  Model 1 Model 2a Model 2b Model 3 Model 4a Model 4b Model 5 Model 6 
  Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) 
>10% -0.19 -0.17 -0.17 -0.29 -0.19 -0.19 -0.04 -0.17 

 -0.78, 0.40 -0.77, 0.42 -0.76, 0.42 -0.89, 0.32 -0.79, 0.40 -0.79, 0.41 -0.65, 0.57 -0.78, 0.45 

Home/ family care          
≥2% -0.36 -0.26 -0.02 0.19 0.004 0.05 -0.02 0.18 

 -1.74, 1.02 -1.64, 1.11 -1.38, 1.33 -1.16, 1.53 -1.34, 1.35 -1.30, 1.39 -1.36, 1.32 -1.15, 1.51 
Wave x home/ family care         
≥2% -0.40 -0.40 -0.40 -0.45 -0.38 -0.38 -0.39 -0.40 

 -1.15, 0.35 -1.15, 0.35 -1.15, 0.35 -1.20, 0.30 -1.13, 0.37 -1.14, 0.37 -1.14, 0.36 -1.15, 0.36 

Retired          
2-10% 0.25 0.25 0.16 0.02 0.22 0.24 0.17 0.10 

 -0.36, 0.86 -0.36, 0.86 -0.44, 0.76 -0.58, 0.62 -0.38, 0.82 -0.36, 0.83 -0.42, 0.76 -0.49, 0.70 
>10% 0.09 0.05 -0.14 -0.40 -0.09 -0.08 -0.14 -0.33 

 -0.65, 0.82 -0.69, 0.79 -0.86, 0.58 -1.12, 0.33 -0.81, 0.63 -0.80, 0.64 -0.85, 0.58 -1.05, 0.39 
Wave x retired         
2-10% -0.05 -0.05 -0.05 -0.02 -0.05 -0.05 -0.04 -0.01 

 -0.39, 0.29 -0.39, 0.29 -0.39, 0.29 -0.36, 0.32 -0.39, 0.29 -0.39, 0.29 -0.38, 0.30 -0.36, 0.33 
>10% -0.17 -0.16 -0.16 -0.13 -0.15 -0.14 -0.14 -0.10 

 -0.58, 0.23 -0.56, 0.24 -0.56, 0.25 -0.54, 0.27 -0.55, 0.26 -0.54, 0.27 -0.54, 0.26 -0.50, 0.31 

Education/ training          
≥2% 1.45 1.23 0.30 0.07 0.27 0.29 0.29 0.08 

 0.54, 2.35 0.31, 2.14 -0.63, 1.23 -0.87, 1.01 -0.66, 1.19 -0.64, 1.21 -0.63, 1.22 -0.85, 1.01 

Wave x education/ training         
≥2% 0.05 0.05 0.04 0.12 0.07 0.03 -0.03 0.05 

 -0.46, 0.55 -0.45, 0.55 -0.46, 0.54 -0.39, 0.63 -0.43, 0.58 -0.47, 0.53 -0.54, 0.47 -0.47, 0.56 

Voluntary work          
≥2% 2.82 2.74 1.66 1.38 1.39 1.39 1.52 1.14 

 0.30, 5.34 0.22, 5.25 -0.83, 4.15 -1.10, 3.85 -1.09, 3.87 -1.08, 3.87 -0.94, 3.98 -1.31, 3.58 

Wave x voluntary work         
≥2% -1.57 -1.59 -1.59 -1.54 -1.48 -1.46 -1.53 -1.35 

 -2.88, -0.27 -2.89, -0.28 -2.89, -0.29 -2.84, -0.23 -2.79, -0.18 -2.76, -0.15 -2.84, -0.23 -2.66, -0.05 
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  Model 1 Model 2a Model 2b Model 3 Model 4a Model 4b Model 5 Model 6 
  Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) 

Other non-employed         
2-5% -1.10 -1.10 -0.93 -0.91 -0.77 -0.74 -0.88 -0.74 

 -2.30, 0.10 -2.29, 0.10 -2.11, 0.25 -2.09, 0.26 -1.94, 0.41 -1.92, 0.43 -2.05, 0.28 -1.90, 0.42 
>5% -1.07 -1.03 -0.87 -0.79 -0.92 -0.90 -0.81 -0.76 

 -2.26, 0.11 -2.21, 0.14 -2.03, 0.29 -1.95, 0.36 -2.07, 0.24 -2.06, 0.25 -1.96, 0.34 -1.90, 0.38 
Wave x other non-employed         
2-5% -0.12 -0.11 -0.09 -0.15 -0.14 -0.12 -0.09 -0.17 

 -0.76, 0.53 -0.76, 0.54 -0.74, 0.56 -0.80, 0.50 -0.79, 0.50 -0.77, 0.53 -0.74, 0.56 -0.82, 0.48 
>5% 0.03 0.03 0.03 0.01 0.03 0.06 0.004 -0.02 

 -0.65, 0.71 -0.65, 0.72 -0.65, 0.72 -0.67, 0.69 -0.65, 0.72 -0.63, 0.74 -0.68, 0.69 -0.69, 0.67 

Level 1: residual 9.96 9.95 9.94 9.94 9.93 9.94 9.92 9.89 
  9.37, 10.59 9.36, 10.57 9.36, 10.57 9.35, 10.56 9.35, 10.56 9.35, 10.57 9.34, 10.55 9.30, 10.51 
Level 2: intercept 12.51 12.38 11.69 11.31 11.46 11.35 11.17 10.71 
  11.29, 13.86 11.17, 13.72 10.53, 12.98 10.18, 12.57 10.31, 12.74 10.21, 12.62 10.05, 12.42 9.62, 11.93 
 ⱡReference category: <2% 
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In women, although the negative wave-by-Home/ family care for >20-30% interaction term was 

not statistically significant in model 1, the magnitude of the estimate for the interaction term 

increased following adjustment for the lifestyle mediators, and Home/ family care for >20-30% 

was associated with significantly faster search accuracy decline (table 9.16). This suggested 

that the association was suppressed by healthier lifestyles, namely higher levels of physical 

activity and social contact (see Chapter 7, section 7.5.2). In the final model, this non-

employment situation was associated with significantly faster search accuracy decline.  

Education/ training for ≥2% was also associated with significantly faster search accuracy decline 

in the age-adjusted model. Adjustment for childhood factors and educational attainment, the 

indicators of disuse and the physical health, depressive symptoms and lifestyle mediators did 

not attenuate the association. 
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Table 9.16: Growth curve models for changes in search accuracy by non-employment situation, waves 3 – 5, women (2442 women, 6217 observations) 

  Model 1 Model 2a Model 2b Model 3 Model 4a Model 4b Model 5 Model 6 
  Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) 

Intercept 18.28 19.01 18.24 17.58 18.13 18.28 16.56 16.21 
  17.83, 18.73 18.50, 19.52 17.65, 18.82 16.64, 18.53 16.52, 19.74 16.66, 19.89 15.66, 17.47 14.27, 18.15 
Wave -0.22 -0.21 -0.22 -0.31 -0.19 -0.17 -0.13 -0.19 
  -0.43, -0.003 -0.43, 0.001 -0.43, -0.003 -0.61, -0.004 -0.43, 0.05 -0.42, 0.09 -0.60, 0.34 -0.74. 0.37 
Age-centred -0.20 -0.19 -0.18 -0.18 -0.16 -0.16 -0.17 -0.16 
  -0.22, -0.17 -0.22, -0.17 -0.21, -0.15 -0.21, -0.15 -0.19, -0.13 -0.19, -0.13 -0.19, -0.14 -0.19, -0.13 
Age-centred2 -0.004 -0.004 -0.005 -0.005 -0.005 -0.005 -0.004 -0.004 
  -0.007, -0.002 -0.007, -0.002 -0.007, -0.002 -0.007, -0.002 -0.008, -0.002 -0.007, -0.002 -0.007, -0.002 -0.007, -0.002 
Age-centred*Wave -0.02 -0.02 -0.02 -0.02 -0.02 -0.02 -0.01 -0.01 
  -0.03, -0.003 -0.03, -0.003 -0.03, -0.003 -0.03, -0.002 -0.03, -0.003 -0.03, -0.002 -0.03, 0.002 -0.03, 0.002 

Unemployedⱡ         
≥2% 0.15 0.18 0.20 0.22 0.24 0.25 0.28 0.31 

 -0.76, 1.07 -0.73, 1.09 -0.70, 1.11 -0.68, 1.13 -0.66, 1.15 -0.65, 1.15 -0.62, 1.17 -0.58, 1.21 

Wave x unemployed          
≥2% -0.01 -0.01 -0.01 -0.009 -0.01 -0.03 -0.04 -0.05 

 -0.48, 0.46 -0.48, 0.46 -0.48, 0.46 -0.48, 0.46 -0.48, 0.46 -0.50, 0.44 -0.51, 0.43 -0.52, 0.42 

Short-term jobⱡ          
≥2% 0.61 0.61 0.63 0.57 0.59 0.59 0.57 0.50 

 -0.48, 1.69 -0.47, 1.69 -0.44, 1.71 -0.50, 1.64 -0.48, 1.67 -0.48, 1.66 -0.49, 1.64 -0.56, 1.56 

Wave x short-term job         
≥2% 0.12 0.12 0.12 0.10 0.13 0.17 0.15 0.17 

 -0.43, 0.67 -0.43, 0.67 -0.43, 0.67 -0.45, 0.65 -0.42, 0.69 -0.39, 0.72 -0.40, 0.70 -0.39, 0.72 

Sick/ disabledⱡ         
≥2% -0.87 -0.71 -0.57 -0.52 -0.44 -0.36 -0.38 -0.22 

 -1.62, -0.12 -1.45, 0.04 -1.31, 0.18 -1.27, 0.24 -1.19, 0.31 -1.11, 0.40 -1.13, 0.36 -0.97, 0.53 

Wave x sick/ disabled         
≥2% -0.19 -0.15 -0.15 -0.11 -0.15 -0.16 -0.12 -0.11 

 -0.57, 0.21 -0.54, 0.24 -0.54, 0.24 -0.51, 0.28 -0.54, 0.24 -0.55, 0.24 -0.52, 0.28 -0.51, 0.29 
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  Model 1 Model 2a Model 2b Model 3 Model 4a Model 4b Model 5 Model 6 
  Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) 

Home/ family care†          

10-20% 0.59 0.64 0.70 0.68 0.70 0.69 0.59 0.59 

 -0.02, 1.19 0.04, 1.25 0.09, 1.30 0.08, 1.29 0.09, 1.30 0.09, 1.29 -0.007, 1.19 -0.10, 1.18 
>20-30% 0.94 0.99 1.06 1.05 1.04 1.04 0.96 0.96 

 0.34, 1.54 0.39, 1.58 0.46, 1.66 0.45, 1.65 0.45, 1.64 0.45, 1.64 0.37, 1.56 0.37, 1.55 
>30-40% 1.00 1.02 1.04 1.03 1.01 1.02 0.96 0.94 

 0.32, 1.67 0.35, 1.69 0.37, 1.71 0.36, 1.69 0.34, 1.68 0.35, 1.68 0.30, 1.62 0.28, 1.60 
>40-60% 0.50 0.53 0.61 0.61 0.61 0.63 0.53 0.55 

 -0.18, 1.17 -0.14, 1.20 -0.06, 1.29 -0.06, 1.29 -0.06, 1.28 -0.04, 1.29 -0.13, 1.20 -0.11, 1.22 
>60-80% 0.16 0.14 0.22 0.17 0.20 0.24 0.19 0.18 

 -0.62, 0.94 -0.64, 0.91 -0.56, 0.99 -0.61, 0.95 -0.57, 0.98 -0.53, 1.01 -0.57, 0.96 -0.59, 0.95 
>80% -0.24 -0.24 -0.09 -0.04 -0.07 -0.01 -0.02 0.09 

 -1.21, 0.74 -1.22, 0.73 -1.07, 0.88 -1.02, 0.94 -1.04, 0.90 -0.98, 0.96 -0.99, 0.94 -0.88, 1.06 
Wave x home/ family care         
10-20% -0.13 -0.14 -0.14 -0.14 -0.14 -0.14 -0.15 -0.15 

 -0.45, 0.18 -0.46, 0.17 -0.45, 0.17 -0.45, 0.18 -0.46, 0.17 -0.46, 0.17 -0.46, 0.16 -0.47, 0.16 
>20-30% -0.30 -0.30 -0.30 -0.30 -0.30 -0.30 -0.32 -0.32 

 -0.61, 0.01 -0.62, 0.01 -0.61, 0.01 -0.62, 0.009 -0.62, 0.01 -0.62, 0.01 -0.63, -0.002 -0.64, -0.006 
>30-40% -0.23 -0.22 -0.22 -0.23 -0.20 -0.22 -0.22 -0.23 

 -0.57, 0.12 -0.57, 0.12 -0.57, 0.13 -0.57, 0.12 -0.55, 0.14 -0.57, 0.13 -0.57, 0.13 -0.58, 0.12 
>40-60% -0.08 -0.08 -0.08 -0.08 -0.08 -0.08 -0.08 -0.09 

 -0.43, 0.28 -0.43, 0.27 -0.43, 0.27 -0.43, 0.27 -0.43, 0.27 -0.43, 0.27 -0.43, 0.27 -0.44, 0.26 
>60-80% 0.15 0.15 0.15 0.15 0.16 0.14 0.15 0.13 

 -0.27, 0.57 -0.27, 0.57 -0.27, 0.57 -0.27, 0.57 -0.26, 0.58 -0.28, 0.57 -0.28, 0.57 -0.29, 0.56 
>80% 0.07 0.07 0.08 0.11 0.08 0.06 0.06 0.06 

 -0.47, 0.61 -0.47, 0.61 -0.46, 0.62 -0.43, 0.65 -0.46, 0.62 -0.48, 0.60 -0.48, 0.61 -0.49, 0.60 

Retiredⱡ         
2-10% -0.10 -0.02 0.003 -0.06 0.003 -0.0003 0.007 -0.03 

 -0.80, 0.61 -0.73, 0.68 -0.70, 0.70 -0.76, 0.64 -0.70, 0.70 -0.70, 0.70 -0.69, 0.70 -0.72, 0.66 
>10% 0.38 0.32 0.24 0.21 0.29 0.29 0.32 0.32 

 -0.54, 1.29 -0.59, 1.23 -0.66, 1.15 -0.70, 1.11 -0.62, 1.19 -0.61, 1.20 -0.58, 1.22 -0.58, 1.22 
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  Model 1 Model 2a Model 2b Model 3 Model 4a Model 4b Model 5 Model 6 
  Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) 

Wave x retired         
2-10% 0.05 0.06 0.06 0.05 0.05 0.03 0.07 0.04 

 -0.31, 0.42 -0.31, 0.43 -0.31, 0.43 -0.32, 0.42 -0.32, 0.42 -0.33, 0.40 -0.30, 0.44 -0.33, 0.40 
>10% -0.34 -0.35 -0.35 -0.37 -0.36 -0.35 -0.34 -0.37 

 -0.81, 0.12 -0.82, 0.17 -0.82, 0.11 -0.84, 0.09 -0.83, 0.10 -0.82, 0.12 -0.81, 0.13 -0.84, 0.10 
Education/ trainingⱡ         
≥2% 1.56 1.32 0.83 0.60 0.80 0.83 0.78 0.58 

 0.69, 2.43 0.45, 2.19 -0.07, 1.73 -0.32, 1.52 -0.10, 1.71 -0.07, 1.73 -0.11, 1.67 -0.33, 1.48 

Wave x education/ training         
≥2% -0.51 -0.50 -0.49 -0.51 -0.48 -0.49 -0.49 -0.51 

 -0.94, -0.07 -0.94, -0.06 -0.93, -0.05 -0.96, -0.07 -0.92, -0.04 -0.92, -0.05 -0.93, -0.04 -0.95, -0.07 
Voluntary workⱡ          
≥2% 1.18 1.12 0.98 0.91 0.99 1.02 0.95 0.93 

 0.14, 2.22 0.08, 2.16 -0.05, 2.02 -0.13, 1.94 -0.05, 2.02 -0.01, 2.05 -0.07, 1.98 -0.09, 1.96 
Wave x voluntary work         
≥2% 0.05 0.05 0.05 0.05 0.06 0.06 0.03 0.01 

 -0.48, 0.58 -0.48, 0.59 -0.48, 0.59 -0.49, 0.58 -0.47, 0.59 -0.48, 0.59 -0.51, 0.56 -0.52, 0.55 
Other non-employedⱡ         
≥2% 0.18 0.13 0.13 0.19 0.15 0.14 0.13 0.19 

 -0.72, 1.08 -0.77, 1.03 -0.77, 1.02 -0.71, 1.08 -0.75, 1.04 -0.75, 1.03 -0.75, 1.02 -0.69, 1.08 
Wave x other non-employed         
≥2% -0.05 -0.04 -0.04 -0.05 -0.06 -0.05 -0.04 -0.05 

 -0.52, 0.41 -0.50, 0.42 -0.50, 0.42 -0.51, 0.41 -0.52, 0.41 -0.51, 0.41 -0.51, 0.42 -0.52, 0.41 
Level 1: residual 10.65 10.64 10.64 10.62 10.65 10.67 10.68 10.67 
  10.17, 11.14 10.17, 11.13 10.17, 11.13 10.15, 11.11 10.18, 11.14 10.20, 11.17 10.20, 11.17 10.19, 11.16 
Level 2: intercept 14.76 14.50 14.28 14.12 14.15 13.99 13.69 13.43 
  13.70, 15.92 13.45, 15.64 13.24, 15.40 13.09, 15.23 13.12, 15.27 12.96, 15.10 12.67, 14.79 12.43, 14.52 

*Reference category: <2%; † Reference category: <10% 
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9.3.3.4 Verbal fluency 

For men, one wave-by-situation interaction term was statistically significant in model 1 (table 

9.17). The negative and statistically significant wave-by-Retired for 2-10% interaction term 

indicated that it was associated with significantly faster verbal fluency decline. This was not 

attenuated by the indicators of disuse, or the mediating health, depressive symptoms and 

lifestyle variables. 

 

There was a positive but not statistically significant estimate for the wave-by-Voluntary work 

interaction term, suggesting that this was associated with slower verbal fluency decline. While 

adjustment for childhood factors and educational attainment, the indicators of disuse and the 

mediating depressive symptoms and lifestyle indicators had little effect, adjustment for the 

physical health indicators increased the positive estimate; and in the final model there was a 

residual association between Voluntary work and slower verbal fluency decline. The positive but 

not statistically significant wave-by-Other non-employed for >5% suggested that this was 

associated with slower verbal fluency decline. Adjustment for the mediating lifestyle factors 

partially attenuated the association, although adjustment for the other covariates had little effect 

and in the final model, although the interaction term was still positive, it was not statistically 

significant. Verbal fluency decline did not vary by any of the other non-employment situations.
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Table 9.17: Growth curve models for changes in verbal fluency by non-employment situation, waves 3 – 7, men (1507 individuals, 5044 observations) 

  Model 1 Model 2a Model 2b Model 3 Model 4a Model 4b Model 5 Model 6 
  Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) 

Intercept 18.81 19.47 17.66 17.47 16.09 16.38 15.35 14.28 
  18.34, 19.27 18.82, 20.11 16.88, 18.44 16.26, 18.69 13.37, 18.82 13.67, 19.09 14.07, 16.63 11.15, 17.41 
Wave 0.01 0.01 0.005 -0.02 -0.09 -0.02 0.003 0.02 
  -0.30, 0.33 -0.30, 0.32 -0.31, 0.32 -0.40, 0.37 -0.42, 0.24 -0.35, 0.32 -0.50, 0.51 -0.56, 0.61 
Wave2 -0.10 -0.10 -0.10 -0.10 -0.10 -0.09 -0.10 -0.10 
  -0.17, -0.03 -0.17, -0.03 -0.17, -0.03 -0.17, -0.03 -0.17, -0.02 -0.16, 0.02 -0.17, -0.03 -0.17, -0.02 
Age-centred -0.27 -0.27 -0.24 -0.24 -0.21 -0.21 -0.22 -0.21 

 -0.32, -0.22 -0.32, -0.22 -0.29, -0.19 -0.29, -0.20 -0.27, -0.16 -0.26, -0.16 -0.27, -0.17 -0.27, -0.16 
Age-centred*Wave -0.04 -0.04 -0.04 -0.04 -0.04 -0.04 -0.03 -0.03 
  -0.06, -0.02 -0.06, -0.02 -0.06, -0.02 -0.06, -0.02 -0.06, -0.02 -0.06, -0.02 -0.05, -0.01 -0.05, -0.009 

Unemployed         
≥2% -0.53 -0.51 -0.23 -0.02 -0.16 -0.14 -0.16 0.03 

 -1.60, 0.54 -1.58, 0.56 -1.28, 0.82 -1.08, 1.03 -1.21, 0.89 -1.19, 0.91 -1.20, 0.88 -1.01, 1.08 
Wave x unemployed         
≥2% -0.25 -0.24 -0.25 -0.25 -0.26 -0.24 -0.24 -0.23 

 -0.61, 0.11 -0.60, 0.11 -0.61, 0.11 -0.62, 0.11 -0.62, 0.09 -0.60, 0.12 -0.60, 0.12 -0.60, 0.14 
Short-term job          
≥2% 1.92 1.99 2.08 2.27 1.99 1.93 2.11 2.17 

 0.03, 3.82 0.11, 3.88 0.23, 3.94 0.42, 4.11 0.13, 3.84 0.08, 3.79 0.27, 3.94 0.34, 4.01 
Wave x short-term job         
≥2% -0.03 -0.03 -0.02 -0.03 -0.02 0.05 -0.04 0.03 

 -0.62, 0.57 -0.63, 0.57 -0.62, 0.57 -0.62, 0.57 -0.62, 0.57 -0.54, 0.65 -0.63, 0.55 -0.56, 0.61 
Sick/ disabled          
2-10% -1.13 -1.02 -0.76 -0.52 -0.64 -0.58 -0.61 -0.34 

 -2.68, 0.42 -2.57, 0.53 -2.28, 0.76 -2.03, 0.99 -2.16, 0.89 -2.11, 0.95 -2.12, 0.90 -1.85, 1.17 
>10% -1.85 -1.70 -1.27 -0.90 -1.03 -0.94 -0.99 -0.95 

 -3.14, -0.56 -2.99, -0.41 -2.54, -0.0008 -2.18, 0.37 -2.31, 0.25 -2.23, 0.35 -2.26, 0.28 -1.88, 0.70 
Wave x sick/ disabled         
2-10% -0.11 -0.11 -0.12 -0.13 -0.15 -0.06 -0.06 -0.03 

 -0.65, 0.42 -0.65, 0.42 -0.65, 0.41 -0.67, 0.41 -0.68, 0.39 -0.60, 0.48 -0.59, 0.48 -0.57, 0.51 
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  Model 1 Model 2a Model 2b Model 3 Model 4a Model 4b Model 5 Model 6 
  Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) 

>10% 0.04 0.05 0.05 0.05 -0.002 0.03 0.20 0.17 

 -0.41, 0.49 -0.40, 0.50 -0.40, 0.50 -0.40, 0.51 -0.45, 0.45 -0.42, 0.48 -0.26, 0.66 -0.30, 0.63 

Home/ family care          
≥2% -1.16 -1.07 -0.76 -0.58 -0.70 -0.70 -0.99 -0.81 

 -2.91, 0.59 -2.82, 0.68 -2.47, 0.96 -2.28, 1.12 -2.42, 1.01 -2.42, 1.01 -2.69, 0.71 -2.51, 0.88 
Wave x home/ family care         
≥2% 0.003 -0.001 -0.01 -0.04 -0.01 0.002 0.08 0.07 

 -0.56, 0.57 -0.56, 0.56 -0.58, 0.55 -0.60, 0.53 -0.58, 0.55 -0.56, 0.57 -0.48, 0.64 -0.49, 0.63 

Retired          
2-10% 0.86 0.87 0.75 0.55 0.80 0.81 0.72 0.58 

 0.09, 1.63 0.11, 1.64 -0.002, 1.50 -0.20, 1.30 0.05, 1.56 0.06, 1.56 -0.02, 1.47 -0.17, 1.33 
>10% 0.37 0.33 0.08 -0.21 0.14 0.15 0.12 -0.11 

 -0.54, 1.28 -0.58, 1.24 -0.81, 0.98 -1.11, 0.69 -0.75, 1.04 -0.74, 1.05 -0.76, 1.01 -1.00, 0.79 
Wave x retired         
2-10% -0.29 -0.28 -0.29 -0.29 -0.29 -0.28 -0.27 -0.26 

 -0.55, -0.03 -0.55, -0.02 -0.55, -0.03 -0.56, -0.03 -0.55, -0.03 -0.54, -0.02 -0.53, -0.02 -0.52, -0.005 
>10% -0.10 -0.09 -0.10 -0.09 -0.10 -0.09 -0.11 -0.09 

 -0.41, 0.20 -0.40, 0.21 -0.40, 0.21 -0.40, 0.21 -0.40, 0.21 -0.39, 0.22 -0.41, 0.19 -0.39, 0.21 

Education/ training          
≥2% 2.25 1.95 0.80 0.51 0.77 0.78 0.80 0.55 

 1.11, 3.38 0.81, 3.10 -0.38, 1.97 -0.67, 1.70 -0.41, 1.94 -0.40, 1.95 -0.36, 1.96 -0.63, 1.72 

Wave x education/ training         
≥2% -0.24 -0.23 -0.23 -0.21 -0.23 -0.24 -0.27 -0.25 

 -0.64, 0.16 -0.63, 0.17 -0.63, 0.17 -0.62, 0.20 -0.64, 0.17 -0.64, 0.17 -0.67, 0.13 -0.66, 0.16 

Voluntary work          
≥2% 0.92 0.78 -0.39 -0.64 -0.60 -0.57 -0.57 -0.85 

 -2.13, 3.98 -2.27, 3.82 -3.39, 2.60 -3.62, 2.34 -3.61, 2.41 -3.58, 2.43 -3.54, 2.39 -3.81, 2.12 
Wave x voluntary work         
≥2% 0.86 0.85 0.85 0.88 0.95 0.95 0.88 1.00 

 -0.03, 1.75 -0.03, 1.74 -0.03, 1.74 -0.009, 1.77 0.06, 1.84 0.07, 1.84 -0.0005, 1.76 0.12, 1.88 
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  Model 1 Model 2a Model 2b Model 3 Model 4a Model 4b Model 5 Model 6 
  Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) 

Other non-employed         
2-5% -0.29 -0.23 0.006 -0.01 0.09 0.10 0.05 0.10 

 -1.77, 1.20 -1.71, 1.24 -1.44, 1.45 -1.45, 1.43 -1.37, 1.54 -1.35, 1.56 -1.38, 1.48 -1.34, 1.53 
>5% -1.32 -1.24 -1.01 -0.99 -1.10 -1.07 -0.96 -0.99 

 -2.81, 0.17 -2.72, 0.24 -2.47, 0.44 -2.44, 0.45 -2.56, 0.36 -2.53, 0.39 -2.40, 0.48 -2.43, 0.44 
Wave x other non-employed         
2-5% -0.28 -0.27 -0.27 -0.28 -0.29 -0.24 -0.27 -0.26 

 -0.77, 0.21 -0.77, 0.22 -0.76, 0.22 -0.78, 0.21 -0.78, 0.21 -0.74, 0.25 -0.76, 0.22 -0.75, 0.23 
>5% 0.53 0.53 0.52 0.51 0.52 0.52 0.48 0.46 

 -0.01, 1.07 -0.01, 1.08 -0.02, 1.07 -0.03, 1.06 -0.02, 1.07 -0.02, 1.06 -0.06, 1.02 -0.08, 0.99 
Level 1: residual 17.34 17.34 17.35 17.35 17.29 17.31 17.35 17.30 
  16.33, 18.40 16.34, 18.41 16.35, 18.41 16.35, 18.41 16.29, 18.36 16.31, 18.37 16.35, 18.42 16.30, 18.36 
Level 2: intercept 22.77 22.43 21.08 20.39 21.17 21.10 20.35 19.93 
  20.35, 25.47 20.04, 25.11 18.78, 23.67 18.13, 23.94 18.86, 23.77 18.79, 23.70 18.09, 22.90 17.68, 22.46 
Level 2: wave 0.47 0.47 0.47 0.46 0.46 0.43 0.42 0.38 
  0.27, 0.84 0.26, 0.83 0.26, 0.83 0.26, 0.83 0.26, 0.83 0.23, 0.80 0.22, 0.80 0.18, 0.76 

ⱡReference category: <2% 
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Turning to verbal fluency decline in women, none of the wave-by-non-employment situation 

interaction terms were statistically significant (table 9.18), suggesting that verbal fluency decline 

did not vary according to the activities that women undertook during employment gaps. 



 

408 

 

Table 9.18: Growth curve models for changes in verbal fluency by non-employment situation, waves 3 – 7, women (2561 individuals, 9069 observations) 

  Model 1 Model 2a Model 2b Model 3 Model 4a Model 4b Model 5 Model 6 

  Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) 

Intercept 18.57 19.84 17.56 17.28 16.61 16.76 15.32 14.32 
  18.12, 19.02 19.31, 20.36 16.97, 18.15 16.31, 18.25 15.00, 18.22 15.16, 18.37 14.44, 16.20 12.38, 16.25 
Wave -0.29 -0.29 -0.29 -0.28 -0.26 -0.22 -0.56 -0.51 
  -0.53, -0.05 -0.53, -0.05 -0.53, -0.05 -0.57, 0.00008 -0.52, -0.01 -0.48, 0.04 -0.93, -0.19 -0.93, -0.09 
Wave2 -0.04 -0.04 -0.04 -0.04 -0.04 -0.04 -0.03 -0.03 
  -0.10, 0.005 -0.09, 0.01 -0.09, 0.006 -0.09, 0.006 -0.09, 0.009 -0.09, 0.008 -0.09, 0.02 -0.09, 0.02 
Age-centred -0.27 -0.26 -0.23 -0.22 -0.21 -0.20 -0.21 -0.19 
  -0.30, -0.24 -0.29, -0.24 -0.25, -0.20 -0.25, 0.19 -0.23, -0.18 -0.23, -0.18 -0.23, -0.18 -0.22, -0.16 
Age-centred*Wave -0.03 -0.03 -0.03 -0.03 -0.03 -0.03 -0.02 -0.02 
  -0.04, -0.02 -0.04, -0.02 -0.04, -0.02 -0.04, -0.02 -0.04, -0.02 -0.04, -0.02 -0.03, -0.005 -0.03, -0.005 

Unemployedⱡ         
≥2% 0.15 0.20 0.30 0.48 0.35 0.35 0.30 0.56 

 -0.84, 1.14 -0.78, 1.18 -0.64, 1.25 -0.45, 1.41 -0.60, 1.29 -0.59, 1.29 -0.56, 1.30 -0.36, 1.48 
Wave x unemployed          
≥2% -0.19 -0.19 -0.19 -0.21 -0.20 -0.20 -0.21 -0.23 

 -0.52, 0.14 -0.52, 0.14 -0.52, 0.13 -0.54, 0.12 -0.52, 0.13 -0.53, 0.13 -0.53, 0.11 -0.55, 0.10 

Short-term jobⱡ          
≥2% -0.25 -0.23 -0.10 -0.32 -0.13 -0.11 -0.15 -0.34 

 -1.43, 0.94 -1.40, 0.93 -1.23, 1.03 -1.43, 0.79 -1.25, 1.00 -1.23, 1.01 -1.26, 0.96 -1.43, 0.75 
Wave x short-term job         
≥2% -0.05 -0.05 -0.05 -0.04 -0.05 -0.03 -0.03 -0.02 
 -0.41, 0.32 -0.41, 0.32 -0.41, 0.32 -0.40, 0.33 -0.41, 0.32 -0.40, 0.33 -0.39, 0.33 -0.38, 0.35 

Sick/ disabledⱡ         
≥2% -1.31 -1.04 -0.70 -0.50 -0.60 -0.53 -0.46 -0.24 

 -2.12, -0.50 -1.84, -0.24 -1.48, 0.07 -1.27, 0.27 -1.38, 0.17 -1.31, 0.25 -1.23, 0.30 -1.00, 0.52 
Wave x sick/ disabled         
≥2% -0.02 -0.02 -0.01 -0.03 -0.01 -0.005 0.05 0.03 

 -0.31, 0.27 -0.31, 0.27 -0.30, 0.28 -0.32, 0.26 -0.30, 0.28 -0.30, 0.29 -0.24, 0.34 -0.26, 0.32 
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  Model 1 Model 2a Model 2b Model 3 Model 4a Model 4b Model 5 Model 6 

  Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) 

Home/ family care†          
10-20% 0.43 0.57 0.74 0.71 0.72 0.71 0.61 0.59 

 -0.22, 1.09 -0.08, 1.22 0.12, 1.37 0.10, 1.33 0.10, 1.35 0.09, 1.34 -0.01, 1.22 -0.02, 1.19 
>20-30% 0.61 0.71 0.98 0.94 0.95 0.95 0.86 0.84 

 -0.04, 1.26 0.07, 1.35 0.36, 1.61 0.33, 1.56 0.33, 1.57 0.33, 1.57 0.24, 1.47 0.23, 1.44 
>30-40% 0.53 0.61 0.76 0.68 0.71 0.69 0.61 0.53 

 -0.20, 1.26 -0.11, 1.33 0.07, 1.46 -0.01, 1.37 0.008, 1.40 -0.0008, 1.39 -0.07, 1.30 -0.15, 1.21 
>40-60% 0.24 0.31 0.59 0.58 0.56 0.58 0.46 0.48 

 -0.49, 0.97 -0.41, 1.03 -0.11, 1.29 -0.11, 1.27 -0.13, 1.27 -0.12, 1.28 -0.22, 1.15 -0.20, 1.16 
>60-80% -0.16 -0.20 0.16 0.20 0.17 0.20 0.08 0.15 

 -1.00, 0.68 -1.03, 0.63 -0.64, 0.97 -0.60, 1.00 -0.63, 0.97 -0.60, 1.00 -0.71, 0.87 -0.64, 0.94 
>80% -0.88 -0.83 -0.34 -0.10 -0.33 -0.29 -0.28 -0.04 

 -1.93, 0.18 -1.87, 0.21 -1.35, 0.67 -1.10, 0.90 -1.34, 0.68 -1.30, 0.72 -1.28, 0.71 -1.03, 0.95 

Wave x home/ family care         
10-20% 0.14 0.14 0.14 0.13 0.14 0.15 0.14 0.13 

 -0.07, 0.35 -0.07, 0.35 -0.07, 0.35 -0.08, 0.34 -0.07, 0.35 -0.06, 0.36 -0.07, 0.35 -0.08, 0.34 
>20-30% 0.09 0.09 0.09 0.08 0.08 0.08 0.09 0.08 

 -0.12, 0.30 -0.12, 0.30 -0.12, 0.30 -0.13, 0.29 -0.13, 0.29 -0.13, 0.29 -0.12, 0.30 -0.12, 0.29 
>30-40% 0.11 0.11 0.11 0.11 0.12 0.13 0.14 0.15 

 -0.12, 0.34 -0.12, 0.34 -0.12, 0.34 -0.12, 0.35 -0.11, 0.35 -0.10, 0.36 -0.09, 0.37 -0.08, 0.38 
>40-60% 0.12 0.12 0.12 0.11 0.11 0.11 0.12 0.11 

 -0.12, 0.36 -0.12, 0.36 -0.13, 0.36 -0.13, 0.35 -0.13, 0.36 -0.13, 0.36 -0.12, 0.36 -0.13, 0.35 
>60-80% 0.08 0.07 0.07 0.08 0.07 0.07 0.10 0.10 

 -0.21, 0.36 -0.21, 0.36 -0.21, 0.36 -0.20, 0.36 -0.21, 0.35 -0.21, 0.36 -0.18, 0.38 -0.18, 0.39 
>80% 0.07 0.07 0.08 0.10 0.09 0.09 0.14 0.15 

 -0.31, 0.45 -0.30, 0.45 -0.29, 0.46 -0.28, 0.47 -0.29, 0.46 -0.29, 0.47 -0.24, 0.51 -0.23, 0.53 

Retiredⱡ         
2-10% 0.10 0.22 0.25 0.09 0.27 0.25 0.27 0.14 

 -0.67, 0.87 -0.54, 0.98 -0.48, 0.99 -0.64, 0.81 -0.47, 1.00 -0.49, 0.98 -0.46, 0.99 -0.57, 0.86 
>10% 0.47 0.37 0.18 -0.04 0.16 0.18 0.19 0.05 

 -0.52, 1.47 -0.61, 1.35 -0.83, 1.07 -0.98, 0.90 -0.79, 1.11 -0.77, 1.12 -0.74, 1.13 -0.87, 0.97 
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  Model 1 Model 2a Model 2b Model 3 Model 4a Model 4b Model 5 Model 6 

  Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) 

Wave x retired         
2-10% -0.05 -0.05 -0.05 -0.04 -0.05 -0.06 -0.07 -0.07 

 -0.30, 0.20 -0.30, 0.20 -0.30, 0.20 -0.30, 0.20 -0.30, 0.20 -0.31, 0.19 -0.31, 0.17 -0.32, 0.17 
>10% -0.04 -0.05 -0.05 -0.05 -0.06 -0.06 -0.02 -0.02 

 -0.38, 0.29 -0.38, 0.29 -0.39, 0.29 -0.39, 0.29 -0.39, 0.28 -0.40, 0.27 -0.35, 0.31 -0.36, 0.31 

Education/ trainingⱡ         
≥2% 2.57 2.11 0.30 -0.13 0.29 0.32 0.21 -0.19 

 1.62, 3.52 1.17, 3.06 -0.65, 1.25 -1.09, 0.82 -0.66, 1.24 -0.63, 1.27 -0.73, 1.15 -1.13, 0.75 
Wave x education/ training         
≥2% 0.15 0.15 0.16 0.17 0.16 0.15 0.16 0.17 

 -0.16, 0.45 -0.15, 0.46 -0.15, 0.46 -0.14, 0.48 -0.14, 0.46 -0.15, 0.45 -0.14, 0.46 -0.13, 0.48 

Voluntary workⱡ          
≥2% 2.33 2.25 1.92 1.78 1.90 1.93 1.84 1.72 

 1.20, 3.46 1.14, 3.37 0.84, 3.00 0.72, 2.84 0.82, 2.98 0.86, 3.01 0.78, 2.90 0.67, 2.76 
Wave x voluntary work         
≥2% -0.30 -0.30 -0.30 -0.28 -0.30 -0.31 -0.32 -0.29 

 -0.67, 0.07 -0.67, 0.07 -0.68, 0.07 -0.65, 0.09 -0.67, 0.07 -0.68, 0.07 -0.69, 0.05 -0.67, 0.08 

Other non-employedⱡ         
≥2% -0.28 -0.43 -0.40 -0.42 -0.38 -0.38 -0.38 -0.39 

 -1.24, 0.69 -1.38, 0.52 -1.32, 0.52 -1.32, 0.49 -1.30, 0.54 -1.30, 0.54 -1.28, 0.53 -1.29, 0.50 
Wave x other non-employed         
≥2% 0.15 0.15 0.16 0.17 0.16 0.16 0.17 0.19 

 -0.16, 0.46 -0.16, 0.47 -0.15, 0.47 -0.15, 0.48 -0.16, 0.47 -0.15, 0.47 -0.14, 0.48 -0.12, 0.51 

Level 1: residual 15.88 15.88 15.89 15.89 15.92 15.92 15.92 15.90 
  15.18, 16.61 15.18, 16.61 15.19, 16.62 15.19, 16.62 15.21, 16.65 15.22, 16.66 15.22, 16.65 15.20, 16.64 
Level 2: intercept 18.88 18.02 16.15 15.22 15.98 15.85 15.17 14.35 

 17.28, 20.62 16.47, 19.72 14.69, 17.74 13.82, 16.77 14.53, 17.57 14.40, 17.44 13.75, 16.73 12.97, 15.86 
Level 2: wave 0.48 0.47 0.47 0.48 0.47 0.47 0.41 0.42 
  0.33, 0.69 0.33, 0.69 0.33, 0.68 0.33, 0.69 0.33, 0.68 0.32, 0.68 0.27, 0.63 0.27, 0.64 

 *Reference category: <2%; † Reference category: <10% 
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9.3.3.5 Key findings 

The analyses reported in this section used growth curve models to examine the longitudinal 

association between eight non-employment situations and cognitive decline. The estimates for 

the wave-by-non-employment situation interaction terms indicated that few of the non-

employment situations were significantly associated with cognitive decline, and they were rarely 

seen across more than one cognitive measure. Among men, four non-employment situations 

were significantly associated with cognitive decline, Unemployed and looking for a job, Short-

term job, Retired and Voluntary work. The non-employment situations Unemployed and looking 

for a job for ≥2% and Retired for 2-10% were associated with faster cognitive decline, but only 

when measured by verbal recall and verbal fluency respectively. Adjustment for the confounding 

and mediating indicators had little effect on the estimates.  

 

Voluntary work for ≥2% was associated with faster decline in search accuracy, but it was also 

associated with slower decline in verbal fluency; furthermore, the model series suggested that 

this latter association was suppressed by the association between Voluntary work and poorer 

physical health.  

 

One further non-employment situation, Short-term job, was associated with slower decline in 

search speed in men. This association was statistically significant when the lower occupational 

complexity of men who reported this non-employment situation was taken into account, but not 

in the final model, which may have been due to the low number of men who were in this 

situation for at least 2% of their working life. 

 

Similar to men, for women the analyses indicated few associations between the non-

employment situations and cognitive decline. Home/family care for 10-40% and Education/ 

training for ≥2% were associated with significantly faster cognitive decline. However, only the 

association between Education/ training for ≥2% was consistent across more than one measure 

of cognitive decline (search speed and search accuracy).  

 

9.4 Discussion 

These analyses used growth curve models to investigate whether non-employment over the 

working life was associated with cognitive decline in later life in members of ELSA. It also 
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examined whether eight different non-employment situations were associated with cognitive 

decline. Growth curve models were adjusted for confounding factors, which may select 

individuals into non-employment (childhood social class, childhood emotional or nervous 

problems, and educational attainment). They tested disuse theory through additional adjustment 

for household wealth and occupational complexity; and they investigated other possible 

mediating pathways between non-employment and cognitive decline through adjustment for a 

range of time-varying physical health, mental health and lifestyle factors. Imputed data were 

used to address the problem of participant non-response and attrition. No previous study had 

investigated whether non-employment or the activities undertaken during employment gaps 

were associated with subsequent changes in cognitive function in an English population. The 

analyses also investigated whether associations between non-employment and cognitive 

decline varied by gender, which also had not been examined previously.  

 

The growth curve models showed that cognitive function declined over the six to ten-year period 

examined, and that there was a cohort effect, whereby the rate of cognitive decline increased 

with age at baseline. The models also confirmed the findings of the cross-sectional analyses 

(section 8.4.4 and 8.4.5).  

 

The growth curve models suggested that for men long-term non-employment (>20-30% and 

>30% of the working life) was associated with faster cognitive decline, although the estimates 

were not statistically significant at the 0.05-level. The model series indicated that the possible 

association between non-employment for >20-30% and faster verbal recall decline was partly 

mediated by long-term non-employment’s relationship with poorer lifestyles, whereas the 

possible association between non-employment for >30% and faster search speed and accuracy 

decline was partly mediated by its relationship with higher levels of depressive symptoms. 

Among women, the growth curve models suggested that intermediate non-employment 

durations (>10-40% of the working life) were associated with faster cognitive decline, but only 

when measured by search speed and search accuracy, and again these estimates were not 

statistically significant. 

 

It was hypothesised that losses in opportunities and motivation to use and develop cognitive 

skills during non-employment would result in time out of employment being associated with 
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faster cognitive decline in later life. Evidence from these analyses offered limited support for this 

hypothesis. First, the analyses only suggested that long-term non-employment in men was 

associated with faster cognitive decline. The association was not statistically significant, and 

importantly, the negative estimate was not attenuated by the indicators of disuse, household 

wealth and occupational complexity. Therefore, this research did not reflect the findings of 

studies that have found that engaging in cognitive activities was associated with slower 

cognitive decline (Bosma et al., 2002, Newson and Kemps, 2005, Small et al., 2012) or studies 

reporting that high complexity occupations were associated with slower cognitive decline (Then 

et al., 2015, Pool et al., 2016, Fisher et al., 2014). Similarly, the finding that for women, 

intermediate, not long-term, non-employment durations were associated with faster cognitive 

decline (which were not attenuated by the indicators of disuse), was also inconsistent with other 

findings.  

 

The finding that the association between long-term non-employment and faster cognitive 

decline among men was partly attenuated following adjustment for depressive symptoms and 

lifestyle was consistent with studies of depressive symptoms and cognitive decline (Zahodne et 

al., 2014) and of lifestyle and cognitive decline (Richards et al., 2003b, Anstey et al., 2007). 

Using 12 years of cognitive data from a US sample of 2425 dementia free older adults living in 

the community, Zahodne et al. (2014) showed that higher levels of depressive symptoms were 

associated with faster cognitive decline in later life, and crucially that depressive symptoms 

preceded cognitive decline and not vice versa. A meta-analysis of three prospective studies 

showed that current smoking was associated with faster cognitive decline when compared to 

never smoking (Anstey et al., 2007), and using data from the NSHD, Richards et al. (2003) 

showed that heavy smoking (>20 cigarettes per day) was associated with significantly faster 

decline in memory scores over ten years. 

 

Although the association between long-term non-employment and faster cognitive decline 

among men was partly attenuated by adjustment for depressive symptoms and lifestyle factors, 

residual associations remained. Similar to the residual associations between long-term non-

employment and lower cognitive function, the residual associations between long-term non-

employment and faster cognitive decline may be due to the loss of latent employment functions, 

particularly the opportunities that employment provides men for social interaction and shared 
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experience (Janlert and Hammarstrom, 2009). As discussed in the previous chapter, men in the 

ELSA sample had high work-role centrality, furthermore social norms which stressed the 

importance of employment throughout the working life would have meant that long-term non-

employment among men represented a non-normative, possibly stigmatised life course 

(Furstenberg, 2005). Non-normative life courses have been associated with poorer health 

outcomes (Lacey et al., 2016c) possibly via a stress-mediated pathway, which has been 

associated with lower cognitive function (Leng et al., 2013, Peavy et al., 2007, VonDras et al., 

2005), and may also be associated with faster cognitive decline. 

 

It was also hypothesised that the activities undertaken during employment gaps would differ in 

terms of their intellectual demands and the opportunities and motivation that they provide for 

individuals to use and develop their cognitive skills. Consistent with this hypothesis, the non-

employment situation Unemployed and looking for a job, which, over prolonged periods of time, 

was hypothesised to lack purposeful activity, and opportunities and motivation to use and 

develop cognitive skills, was associated with significantly faster cognitive decline in men. 

Furthermore, the non-employment situations Short-term job and Voluntary work, which may 

provide opportunities and motivation to use and develop cognitive skills, were associated with 

significantly slower cognitive decline in men. However, such interpretations should be made 

with caution since Voluntary work in men was also associated with faster cognitive decline when 

measured by search accuracy. Furthermore, amongst women the situation Education/ training, 

which was hypothesised to motivate individuals to use and develop their cognitive skills and 

abilities, was associated with faster cognitive decline, as were intermediate durations of Home/ 

family care. A final reason for interpreting these findings with caution is because only one of the 

associations between different non-employment situations and cognitive decline was consistent 

across more than one measure of cognitive decline.  

 

The finding that intermediate durations of Home/ family care and Education/ training for ≥2% 

were both associated with faster cognitive decline for women is interesting since both of these 

situations were associated with higher baseline cognitive function and were therefore expected 

to be associated with slower cognitive decline. These findings may indicate that for women, 

although these situations promote baseline cognitive function, if the cognitive stimulation that 

they provide decreases or they are discontinued they may predict faster cognitive decline. 
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Intermediate durations of Home/ family care indicate that women took time out of work to raise a 

family and then returned to work later. They were hypothesised to be cognitively stimulating 

owing to the multiple life course roles across periods of employment and child-rearing. In later 

life, when women stop working, the cognitive stimulation derived from the family role will be very 

different to that at younger ages, when women will have been supporting the physical, social, 

emotional and cognitive development of their children. It may therefore be insufficient to replace 

the work-related cognitive stimulation when they cease working, and as such may predict faster 

cognitive decline in later life. Similarly, the measure of Education/ training only covers the 

working life, and therefore while it may support cognitive function over the working life as an 

alternative to employment, in later life when work is stopped the benefit derived earlier will be 

lost and therefore cognitive decline may be greater. 

 

It is important to compare the findings of these analyses with those of other studies. The fact 

that only a few associations were seen between the non-employment situations and cognitive 

decline reflected the findings of those studies that did not find associations between cognitive 

activity and cognitive decline (Mitchell et al., 2012, Bielak et al., 2012, Aartsen et al., 2002). 

Although these studies showed that cognitive activity was associated with baseline cognitive 

function, they did not find that cognitive activity was associated with cognitive decline. However, 

none of these studies examined cognitive activity over the working ages, focussing instead on 

cognitive activity in later life. One study that did examine cognitive activity in adulthood and 

cognitive decline in later life (Gow et al., 2017) found that although this activity in adulthood was 

associated with higher cognitive function, it was not associated with cognitive decline, and 

therefore the findings of this PhD research were consistent with this study.  

 

However, the finding that Unemployed and looking for a job was associated with faster cognitive 

decline in men contrasted with Leist et al. (2013), who found that employment gaps described 

as “Unemployed” were associated with slower cognitive decline. Their analysis also indicated 

that this was explained by early and later life factors, whereas adjusting for similar factors in this 

research had little effect on the association of the Unemployed and looking for a job with faster 

cognitive decline. Similarly, the finding that non-employment described as Education/ training 

and intermediate durations of Home/ family care were associated with faster search accuracy 

decline among women contrasted with Leist et al.. Their analysis showed that employment gaps 
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described as “Training” and “Maternity leave” were both associated with slower cognitive 

decline. Furthermore while the associations between both “Training” and “Maternity leave” and 

slower cognitive decline were explained by early life and later life factors, adjustment for similar 

confounding and mediating covariates in this research had little effect.  

 

These discrepancies may be due to several important study differences. First, the analytic 

sample and the number of individuals reporting the non-employment situations that were 

examined in this thesis were substantially smaller than those in Leist et al. (2013), decreasing 

statistical power. Second, Leist et al. examined cognitive change over two years, compared to 

the six to ten-year interval that was used for the analyses that are reported in this chapter. 

Third, the cognitive measure that they used was a summary measure of global cognitive 

function, which may have been less sensitive than the four different cognitive measures in this 

chapter. This is important, because the analyses that were reported in this chapter indicated 

that the associations between non-employment and cognitive decline differed according to the 

cognitive measure, and therefore the use of a summary cognitive measure may have masked 

important domain effects. A final difference between Leist’s study and this research was their 

inclusion of individuals who were younger than the retirement age. The analyses that are 

reported in this chapter only included individuals who had reached the SPA, therefore Leist et 

al. sample members were not only younger but were also more likely to have been working at 

baseline and over the two-year follow-up period. The descriptive statistics for the longitudinal 

sample used by Leist et al. showed that their mean age was 59.45 years, and 28.3% were still 

employed at baseline. In contrast, the mean age of the ELSA sample that was used in this 

research was 72.59 years (men: 74.14; women: 71.58), and only 12.11% of the ELSA sample 

was employed at baseline, which decreased to 4.15% by wave 7.  

 

The finding that among men, the situation Voluntary work was associated with slower verbal 

fluency decline was expected and was consistent with Adam et al. (2013) who showed that 

voluntary work was associated with higher cognitive function (Adam et al., 2013). Furthermore, 

it was consistent with other studies of voluntary work. Proulx et al. (2017) found that voluntary 

work was associated with lower cognitive decline in later life in the HRS, although their analysis 

suggested that this association was stronger in women than in men. However, the analyses 

presented in this chapter also indicated that among men, Voluntary work was associated with 
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faster decline in search accuracy, which not only indicates an inconsistency in the findings of 

these analyses, but also contrasts with other findings (Griep et al., 2017, Infurna et al., 2016, 

Proulx et al., 2017). However, these studies all based their measure on voluntary work in later 

life and not across the working life as in this research, which is important because Griep et al. 

(2017) indicated that the association of voluntary work with slower cognitive decline was only 

seen amongst individuals who sustained their voluntary work over the study period. The 

measure of Voluntary work that was used in this PhD research was based on voluntary work 

over the working life, and did not indicate whether it was continued in later life. Furthermore, 

only one of these studies used more than one measure of cognitive decline (Griep et al., 2017), 

one of which was based on a self-reported measure with the other being based on prescription 

of dementia medication. The other two studies based their measure of cognitive function on a 

composite measure (Infurna et al., 2016, Proulx et al., 2017). Proulx et al. (2017) used a 

summary measure of cognitive function, which was derived from the summed scores on tests of 

memory, working memory and processing speed and attention, and Infurna et al. (2016) derived 

their binary measure of cognitive impairment from a cut-off score of eight out of 35 from the 

summed scores of tests of memory, working memory and orientation and naming. It is possible 

that associations between voluntary work and cognitive decline in later life will vary according to 

cognitive domain. 

 

The finding that intermediate durations of Home/ family care were associated with faster 

cognitive decline was also inconsistent with the findings of research on informal caregiving, 

which have suggested that caregiving is associated with higher cognitive function (O'Sullivan et 

al., 2018, Bertrand et al., 2012). Based on these studies, it would be expected that cognitive 

decline would be slower. Therefore, while the association of Home/ family care with higher 

baseline cognitive function was consistent with these studies, the finding that it was associated 

with faster cognitive decline was not. There were however some important differences. First, 

these studies focussed on older caregivers (>55 years old), spousal caregivers and caregivers 

of people with dementia. This PhD research focussed on younger ages, when the caregiving 

may have been for a younger recipient, e.g. for a sick child. It also included caring for other 

family members (not only the spouse) and friends, which may be important. This was shown in 

a meta-analysis of studies of informal caring and psychological health, which suggested that 

informal caring at younger ages had different associations with psychological health compared 
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to those in later life owing to the greater potential for role conflict (Pinquart and Sorensen, 

2003).  

 

Since men may be more reliant on employment for cognitive stimulation, the analyses in this 

chapter also hypothesised that associations between non-employment (and non-employment 

situations) and cognitive decline would be larger in men than in women The finding that in men 

it was long-term non-employment that was possibly associated with cognitive decline, whereas 

in women it was intermediate non-employment durations that were possibly associated with 

faster cognitive decline would appear to support this hypothesis. This is a new finding; however 

it may have reflected the different categorisations that were used for non-employment among 

men and women in this research58. It does however align with the findings of a meta-analysis 

suggesting that the association of unemployment with poorer mental health was weaker in 

those studies that had higher proportions of women in their samples (Paul and Moser, 2009). 

 

It was difficult to conclude whether these results were consistent with the hypothesis that 

associations between non-employment situations and cognitive decline would be larger in men 

than in women for several reasons. First, none of the non-employment situations associated 

with cognitive decline in men were also associated with cognitive decline in women. Second, 

several of the situations were categorised differently in men and women (Sick/ disabled, Home/ 

family care, Other non-employed). Third, owing to gender differences in several non-

employment situations, higher proportions of men reported the situations Unemployed and 

looking for a job, Sick/ disabled, Retired and Other non-employed, whereas a higher proportion 

of women reported the situations Home/ family care and Voluntary work. This may have limited 

relevant statistical power. 

 

9.4.1 Strengths and limitations 

The strengths and limitations that are applicable to all the analyses are discussed in section 

10.4. The strengths and limitations discussed here are those that are specific to the analyses in 

this chapter. 

                                                           
58 Men: Non-employed for 0-2%, non-employed for >2-10%, non-employed for >10-20%, non-employed for >20-30% 
and non-employed for >30%. 
Women: non-employed for 0-10%, non-employed for >10-20%, non-employed for >20-30%, non-employed for >30-
40%, non-employed for >40-60%, non-employed for >60-80% and non-employed for >80%. 
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9.4.1.1 Strengths 

The biennial collection of cognitive data over a 14-year period was an important strength of 

these analyses. It meant that longitudinal change in cognitive function could be examined over a 

longer period of time than previous studies (e.g. Leist et al., 2013), using statistical methods that 

have been developed for longitudinal data. The use of the work histories that had been 

collected during the ELSA Life History interview was a second strength. They provided detailed 

information on the different activities that individuals undertook during employment gaps. 

Therefore, in addition to examining the association between non-employment and cognitive 

decline, it was possible to investigate whether cognitive decline differed according to eight non-

employment situations, which were hypothesised to vary in terms of their intellectual demands. 

Another strength of these analyses was the repeated collection of data on a wide range of 

health and lifestyle variables, which meant that it was possible to account for changes in the 

covariates over the follow-up period.  

 

9.4.1.2 Limitations 

These analyses also had several limitations. First, the lack of non-employment situation-related 

differences in cognitive decline may be due to the low numbers of individuals reporting several 

of the non-employment situations. The number of individuals reporting at least 2% of their 

working life in several non-employment situations was fewer than 100, which may have limited 

statistical power. The following situations were reported by fewer than 100 individuals in the 

sample: Short-term job in men and women, Sick/disabled for 2-10% and >10% in men; Home/ 

family care in men; and Voluntary work in men and women. However, significant non-

employment situation-related differences in rates of cognitive decline were still observed. 

 

A second limitation was that it was not possible to take account of prior cognitive ability as was 

undertaken in the analyses with the NSHD data (Chapter 5). Therefore, it is possible that these 

findings partly reflect reverse causality, i.e. those with lower childhood cognitive ability were 

more likely to experience non-employment, and less likely to undertake particular activities 

during employment gaps, e.g. Education/ training or Voluntary work. 

 

A final limitation was the large number of associations that were examined in these analyses. 

Non-employment and the eight non-employment situations were examined across four tests of 
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cognitive function, which raises the possibility of a Type 1, false positive, error, and that the few 

associations that were observed were spurious. In contrast to the associations between the 

non-employment situations and baseline cognitive function, many of which were replicated 

across more than one cognitive measure, only one of the associations between the non-

employment situations and cognitive decline was replicated in more than one cognitive measure 

(the association between the situation Education/ training and faster cognitive decline in 

women).  Therefore, the few associations which have been shown should be interpreted with 

caution. 

 

9.5 Conclusion 

In conclusion, the results of these analyses provided further evidence that non-employment was 

associated with cognitive function, and that this association differed by gender. However, the 

analyses provided limited evidence that total non-employment was associated with cognitive 

decline. In men, steeper declines in cognitive function were observed among men who were 

long-term non-employed, however, the association between long-term non-employment and 

faster decline was not statistically significant. For women, evidence that cognitive decline varied 

by non-employment duration was also limited. 

 

The analyses also provided additional evidence that cognitive function varied according to the 

activities that individuals undertook during employment gaps. However, the analyses provided 

limited evidence that rates of cognitive decline varied according to the activities that individuals 

undertook during employment gaps. Although several non-employment situations were 

associated with cognitive decline, only one of these associations was shown across more than 

one of the cognitive measures. The associations between the non-employment situations and 

cognitive decline that were seen should therefore be interpreted with caution.  

 

These analyses have contributed to the current knowledge on non-employment and cognitive 

function and decline. First, gender differences in the association between non-employment and 

longitudinal change in cognitive function had not been examined previously. Second, although 

the association between types of non-employment and cognitive function and decline had been 

examined, they had not been investigated in a representative sample of older community-

dwelling individuals living in England. Finally, a larger number of non-employment activities 
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were examined than in previous studies, using a wider range of cognitive measures (memory, 

psychomotor speed and fluency).  

 

The next chapter draws together the results of these analyses with the results of the analyses 

that were presented in Chapters 5, 7 and 8. 
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Chapter 10 : Discussion and conclusion 

This PhD research set out to examine the association between non-employment and cognitive 

function and decline in later life among men and women in Britain. The research examined the 

longitudinal effects of total non-employment and eight non-employment situations – 

Unemployed and looking for a job, Short-term job, Sick/ disabled, Home/ family care, Retired, 

Education/ training, Voluntary work and Other non-employed - on cognitive function and decline. 

It examined these effects separately in men and women and used data from two longitudinal 

studies, the MRC National Survey of Health and Development (NSHD) and the English 

Longitudinal Study of Ageing (ELSA). 

 

In the light of evidence on cognitive engagement and occupational complexity three hypotheses 

were proposed: 

 Periods of non-employment remove opportunities for cognitive stimulation and motivation to 

use and develop cognitive skills, resulting in the loss or atrophy of cognitive skills. 

Therefore, there will be an inverse association between non-employment duration and 

cognitive function and decline. 

 The activities that individuals undertake during periods of non-employment may be seen in 

terms of the opportunities and motivation that they provide for individuals to use and 

develop their cognitive skills and for social interaction. Non-employment situations that 

stimulate cognitive activity and motivate individuals to use and develop their cognitive skills 

(e.g. education and training) will be associated with higher cognitive function and slower 

cognitive decline when compared to individuals who are not in such situations during 

employment gaps, and similar levels when compared to individuals who are employed 

throughout their working lives. Conversely, non-employment situations that lack 

opportunities and motivation to use and develop cognitive skills (e.g. sickness or disability, 

and unemployed and looking for a job) will be associated with lower cognitive function and 

more rapid cognitive decline when compared to individuals who are minimally non-

employed or are not in such situations when non-employed. 

 Work and family roles are strongly gendered in these cohorts, and therefore, over their 

working life, men will be more dependent on employment for their cognitive stimulation than 

women, who will have access to other sources of cognitive stimulation through their family 

roles. 
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10.1 Summary of the main findings 

This section is structured by objective and draws together the results of the analyses 

undertaken using the NSHD and ELSA datasets.  

 

10.1.1 Non-employment and cognitive function in later life (objective 1) 

The first objective of this research sought to investigate whether non-employment over the 

working life was associated with cognitive function in mid to late life among the NSHD and 

ELSA cohorts. It also assessed the extent to which this could be explained by cognitive disuse, 

which was indicated by a proxy measure of occupational complexity59 and a proxy measure of 

household material circumstances60, during spells out of employment, or by other factors that 

may confound or mediate the association. The results presented in Chapters 5 and 8 show that 

this association exists in both cohorts. In men, long-term non-employment (>10 years) was 

associated with lower cognitive function. This association was seen across several cognitive 

measures that assessed a range of cognitive functions: memory, speed and executive function. 

For some of these measures, this association exhibited a dose-response association. The 

association was partly explained by childhood factors (e.g. childhood cognitive ability) and 

educational attainment, which may start individuals on a pathway to non-employment. Cognitive 

disuse, through losses in work-related cognitive stimulation and reduced material 

circumstances, provided support for the hypothesis that periods out of employment removed 

opportunities and motivation for individuals to use and develop their cognitive skills. There was 

also evidence that mental health and lifestyles explained some of the association. 

 

In contrast to men, the analyses revealed an inverse u-shaped association between total non-

employment and cognitive function among women, and again this association was seen across 

a range of cognitive functions. Compared to limited non-employment (up to five years), relatively 

intermediate non-employment durations were associated with higher cognitive function, 

whereas long-term non-employment was associated with lower cognitive function. Childhood 

factors (e.g. childhood cognitive ability) and educational attainment explained some of the 

association between long-term non-employment and lower cognitive function, which was also 

                                                           
59 NSSEC was used to proxy occupational complexity for the NSHD sample, and SOC was used for the ELSA sample. 
60 Household material circumstances may influence the extent to which the household environment is cognitively 
stimulating (e.g. through access to books, newspapers, computers) and may also support participation in cognitively 
stimulating social and cultural activities. Head of household social class (RGSC) was used to proxy household material 
circumstances for the NSHD sample, and household wealth for the ELSA sample. 
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explained by mental health and lifestyle. In contrast, the association between intermediate non-

employment durations and higher cognitive function was partly explained by lifestyle. 

Importantly, among women, there was little to suggest that non-employment removed 

opportunities and motivation to use and develop their cognitive skills.  

 

Although the findings regarding objective 1 were largely consistent for the NSHD and ELSA 

cohorts, there were some important differences. First, among men, in the ELSA cohort the 

association between long-term non-employment and cognitive function was partially explained 

by educational attainment, whereas in the NSHD cohort it was childhood factors, principally 

childhood cognitive ability. Furthermore, in the NSHD cohort there was little to suggest that the 

mediating mental health and lifestyle variables explained the association.  

 

These differences might be related to several factors. The greater role of educational attainment 

in explaining the association between non-employment and cognitive function in the ELSA 

cohort may be due to childhood cognitive ability not being recorded in ELSA. Since educational 

attainment receives substantial input from prior cognitive ability (Richards and Sacker, 2003, 

Richards et al., 2009), this almost certainly resulted in an overestimation of the role of education 

per se in this cohort. The greater role of mental health and lifestyle in explaining the association 

between long-term non-employment and cognitive function that was seen in the ELSA analyses 

is likely to be due to differences in the association between non-employment and mental health 

in men in the two cohorts. Although long-term non-employment was associated with poorer 

mental health for men in both cohorts, in the NSHD cohort this association was not statistically 

significant, whereas for the ELSA cohort long-term non-employment was associated with 

significantly poorer mental health. Furthermore, mental health was measured using the CESD in 

the ELSA cohort, whereas the GHQ-28 was used for the NSHD cohort. These two measures 

differ with the CESD measuring depressive symptoms specifically, whereas the GHQ provides a 

measure of common emotional symptoms (e.g. anxiety and depression).  

 

There were also differences in two of the lifestyle variables that were recorded. The NSHD 

smoking variable was a continuous measure of lifetime smoking intensity in pack years, and 

was not significantly associated with non-employment. In contrast, the smoking variable used in 

the ELSA analyses was a categorical variable indicating smoking status, which was associated 
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with non-employment for men. Pack years provides a more accurate indication of an individual’s 

life course cumulative exposure to the effects of the direct inhalation of tobacco smoke, 

whereas status provides information on direct exposure to smoking at one time point. Although 

current smoking provides a good representation of long-term exposure to smoking since few 

people initiate smoking in later life (Samim et al., 2018, Edwards et al., 2013), there will still be 

substantial variability in the intensity of that exposure over the life course. Although this may 

partly explain the absence of an association between lifetime smoking intensity and non-

employment for men in the NSHD sample, there was also no association between smoking and 

non-employment when smoking was indicated by a cross-sectional measure of smoking status 

at age 60-64. Therefore, the greater role of smoking in the association between non-

employment and cognitive function in ELSA men may be related to differences in smoking 

behaviours of the two cohorts, with the percentage of male never smokers in ELSA being much 

lower than in the NSHD (25.28% versus 40.06%). 

 

Social activity was also measured differently in the two sets of analyses. The ELSA variable 

measured social contact, based on the frequency of face-to-face contact with children, family 

and friends, while the NSHD variable was based on the frequency that study members 

participated in a range of social activities. However, when the ELSA analyses was repeated 

using a similar social participation variable to the one that was used in the NSHD analyses, the 

findings were similar. These differences may in fact be related to the older age of the ELSA 

sample when social contact was estimated, and the higher proportion of the ELSA sample not 

working at baseline (ELSA: men-89.69%, women-86.86%; NSHD: men-34.49%, women-

61.50%) and therefore dependent on non-work related sources of cognitive stimulation, e.g. 

social activities or contacts. 

 

A second important difference in the findings of the two sets of analyses was the clear inverse 

u-shaped association between non-employment and cognitive function that was seen among 

women in the ELSA cohort, whereas for women in the NSHD cohort, the inverse u-shaped 

association was less clear cut. This is partly due to the different categories that were used for 

the non-employment duration variable in the ELSA and NSHD cohorts. The reference category 

for women’s non-employment duration in the NSHD cohort was 0-12 months of non-

employment, whereas the reference category for women in the ELSA cohort was 0-10% of the 
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working life, which equated with up to approximately five years of non-employment, merging the 

top two categories of the NSHD non-employment variable. The non-employment variable for the 

NSHD women also comprised fewer categories compared to the variable for the ELSA women, 

owing to the larger proportion of women in the ELSA sample who were non-employed for at 

least 20 years, and the lower proportion who were non-employed for up to 12 months61. This 

higher proportion of the ELSA sample who were non-employed for >20 years of the working life 

is related to the older baseline age of women in the ELSA sample, which may have resulted in 

them being more influenced by the gendered nature of work-family roles that dominated in the 

20th century.  

 

10.1.2 Non-employment situations and cognitive function in later life (objective 2) 

The second objective of this research sought to examine whether eight activities undertaken 

during non-employment (non-employment situations) had different associations with cognitive 

function in later life and to assess the extent to which these could be explained by cognitive 

disuse during spells out of employment, or by other factors that may confound or mediate the 

association. Since information on the activities undertaken during time out of employment was 

not collected in the interviews that were undertaken at age 53 and 60-64 in the NSHD, objective 

2 was only undertaken in the ELSA cohort. 

 

The results presented in Chapter 8 showed that there were differences in the association 

between non-employment situations and cognitive function in later life. Compared to minimal 

non-employment (non-employed for ≤2% of the working life), non-employment situations which 

were hypothesised to be cognitively stimulating, e.g. education or training and voluntary work, 

were associated with significantly higher cognitive function, whereas those that were 

hypothesised to lack cognitive stimulation, e.g. sick or disabled, were associated with lower 

cognitive function. The models showed that some of the association between education or 

training-related employment gaps and higher cognitive function was explained by the indicators 

of disuse. However, it was largely explained by the higher educational attainment of men and 

women who reported undertaking education or training during employment gaps. This was 

consistent with evidence from the NSHD that higher levels of educational attainment were 

                                                           
61 Non-employed for >20 years: ELSA: 35.06%; NSHD: 10.37%. Non-employed for up to 12 months: ELSA: 9.31%; 
NSHD: 15.94%. 
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predictive of men and women undertaking adult education (Hatch et al., 2007). Similarly, the 

association between non-employment described as sick or disabled and lower cognitive 

function was partly explained by the indicators of disuse, namely reduced material 

circumstances, which may decrease opportunities to participate in cognitively stimulating social 

and cultural activities. However, it was also largely explained by selection into sickness-related 

non-employment by low educational attainment, and by poorer lifestyles. Furthermore, the 

physical or mental health issue that caused the non-employment may have directly 

compromised cognitive function. In the ELSA sample self-reported diagnosed CVD, 

hypertension, lung problems, stroke and mental health were all associated with higher risk of 

having at least one employment gap due to sickness, and these are all health issues that 

previous research and these analyses showed were also associated with poorer cognitive 

function (see Chapter 5, tables 5.11 and 5.12, and Chapter 8, tables 8.1 and 8.2).    

 

The analyses also suggested gender differences in the associations between the non-

employment situations and cognitive function. Among women, but not men, compared to limited 

durations of home or family care related non-employment (<10% of the working life), 

intermediate durations were associated with higher cognitive function, and this association 

remained despite adjustment for the factors that may select into non-employment, cognitive 

disuse, physical and mental health and lifestyles. This suggested that for women their home, 

family and informal care roles provided more opportunities to participate in cognitively 

stimulating activities than employment. It also suggested that a life course that showed weaker 

attachment to the work role and stronger attachment to the home, family and informal care roles 

was more normative than a life course dominated by the work role for women in the ELSA 

cohort. Non-normative life courses have been associated with poorer health outcomes among 

women, possibly owing to increased stress (Lacey et al., 2016c).  

 

For men, but not women, early retirement was also associated with cognitive function. While 

retirement less than five years prior to the SPA was associated with higher cognitive function, 

retirement at least five years prior to the SPA was associated with lower cognitive function. The 

former association was explained by selection into early retirement by educational attainment 

and by the indicators of disuse (occupational complexity), whereas the latter association was 

not explained by these factors or by health and lifestyle. Since the majority of men in the ELSA 
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cohort worked up to the SPA, retirement at least five years prior to the SPA may be indicative of 

unplanned retirement. Additional analyses of men’s reasons for early retirement supported this 

supposition. Compared to the main non-employment category contributing to the Retired for 2-

10% of the working life category (non-employment for 2-10%), health reasons for early 

retirement and redundancy were higher amongst the three non-employment categories that 

contributed to the Retired for >10% of the working life category (non-employment for >10-20%, 

>20-30% and >30%). Of men who were in non-employment for >2-10% of their working life, 

16.88% retired for health reasons, 13.63% due to redundancy and 2.93% due to the health of a 

relative. In contrast for men in non-employment for >10-20%, >20-30% and >30%, while the 

percentages reporting early retirement due to redundancy were similar to the non-employment 

for >2-10% category, the percentages reporting health reasons for early retirement and the 

health of a relative were higher (own health: 18.98%, 48.04% and 39.55%; health of a relative: 

6.95%, 6.00% and 4.71% for the non-employment for >10-20%, >20-30% and >30% categories 

respectively). Furthermore, in age-adjusted models early retirement due to ill health was 

associated with significantly lower cognitive function. Such unplanned retirement, particularly 

related to own ill health or the ill health of a relative may also have resulted in reduced 

opportunities for social interaction with peers who remained in employment up to the SPA, and 

increased feelings of social isolation.  

 

It was not possible to examine gender differences in the associations between non-employment 

situations and cognitive function in NSHD since information on non-employment situations was 

not collected at two of the ages that were used to derive the non-employment variable for 

members of the NSHD. Despite this, it can be expected that similar gender differences are likely 

to be generalisable to this cohort. The pattern of non-employment across the working life was 

similar for men and women in the ELSA and NSHD cohorts, and they were exposed to similar 

social, economic and political contexts and changes across their lives. 

 

10.1.3 Non-employment and cognitive decline in mid to late life (objective 3) 

The third objective of this research sought to investigate whether non-employment over the 

working life was associated with longitudinal cognitive decline in mid to late life in the NSHD and 

ELSA cohorts, and to assess the extent to which this could be explained by cognitive disuse 

during spells out of employment, or by other possible confounding or mediating factors. The 
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results presented in Chapters 562 and 963 provided only limited evidence for this. Although 

intermediate durations of non-employment and long-term non-employment were associated with 

faster cognitive decline, the former association was only seen among men in the NSHD cohort 

not among men in the ELSA cohort, and the latter association was not statistically significant. 

Furthermore, in contrast to the association between non-employment and cognitive function, 

these associations were not consistent across the measures of cognitive function. The 

associations between non-employment and cognitive decline among men were not explained by 

the indicators of disuse, suggesting that the loss of opportunities and motivation that 

employment provides to use and develop cognitive skills and abilities may not be an important 

determinant of cognitive decline in later life. Furthermore, the fact that the associations were not 

explained by factors that may select into non-employment or by health and lifestyle factors that 

may mediate associations between non-employment and cognitive decline, suggests that the 

association was explained by something beyond these factors. The loss of employment’s latent 

factors, e.g. the opportunities that employment provides for social interaction and shared 

experience, and its provision of an identity and daily structure, may be a more important 

determinant of the association between non-employment and cognitive decline than the loss of 

employment-related cognitive stimulation. 

 

Turning to women, the analyses in Chapters 5 and 9 provided little evidence for an association 

between non-employment and cognitive decline. Although the analyses suggested that 

intermediate non-employment durations were associated with faster cognitive decline, these 

associations were not statistically significant for women in either the NSHD or ELSA cohort.   

 

The finding that long-term non-employment was associated with faster cognitive decline among 

men but not women was consistent for the NSHD and ELSA cohorts. However, there were two 

important differences between the two sets of analyses. First, the association between long-

term non-employment duration and faster cognitive decline among men in the NSHD cohort 

was strengthened following adjustment for childhood factors (principally childhood cognitive 

ability) and educational attainment, whereas these factors had little effect on the association 

among men in the ELSA cohort. This latter difference may be because the ELSA analyses did 

                                                           
62 Examined the association between non-employment and cognitive decline in the NSHD sample. 
63 Examined the association between non-employment and cognitive decline in the ELSA sample. 
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not adjust for childhood cognitive ability since this information was not available for the ELSA 

sample, and also due to there being less variance in educational attainment in the ELSA sample 

compared to the NSHD sample. Compared to the men and women in the NSHD sample, a 

higher percentage of men and women in the ELSA sample had no educational qualifications64, 

and for men in the ELSA sample, similar percentages had all other levels of educational 

qualifications (see table 7.6, Chapter 7); whereas there was large variability in the percentages 

with all other levels of educational qualifications for men in the NSHD sample (see table 5.2, 

Chapter 5). A second difference between the two sets of analyses was that in the NSHD men’s 

intermediate non-employment durations were associated with faster cognitive decline. This is 

unlikely to be due to the different statistical methods that were used to examine cognitive 

decline in the two cohorts, because when a similar cognitive change score to the one used in 

the NSHD analyses was used in the ELSA analyses the absence of an association between 

intermediate non-employment durations and faster cognitive decline remained. This association 

may in fact be cohort specific, since differences in cognitive decline between the NSHD and 

another ageing cohort were also seen when examining the association between childhood 

cognitive ability and cognitive decline in later life (Gow et al., 2012). While higher childhood 

cognitive ability was associated with cognitive function in later life in both the Lothian Birth 

Cohort and the NSHD cohort, childhood cognitive ability was not associated with rate of 

cognitive decline in the Lothian Birth Cohort, but in the NSHD higher childhood cognitive ability 

was associated with slower cognitive decline.  

 

10.1.4 Non-employment situations and cognitive decline in later life (objective 4) 

The fourth objective of this research examined whether the eight non-employment situations 

had different associations with cognitive decline in later life and to assess the extent to which 

these could be explained by cognitive disuse during spells out of employment, or by other 

factors that may confound or mediate the association. This objective was only examined in the 

ELSA cohort (see 10.1.2).  

 

The longitudinal analyses provided only limited evidence that non-employment situations 

showed differing associations with cognitive decline. Consistent with the hypothesis that 

                                                           
64 ELSA: Men – 37.16%; Women – 46.54%. NSHD: Men – 34.92%; Women – 35.34%. 
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cognitively stimulating non-employment situations would be associated with slower cognitive 

decline, and that those situations that offered few opportunities for cognitive stimulation would 

be associated with faster cognitive decline, for men, the situation unemployed and looking for a 

job was associated with faster cognitive decline and the situations short-term non-employment 

and voluntary work were associated with slower cognitive decline. However, interpretation of 

these findings as providing support for the disuse hypothesis should be treated with caution 

since these associations were only seen in men and for single measures of cognitive decline. 

Furthermore, for women only one non-employment situation, education or training, was 

significantly associated with cognitive decline, and counter to what was expected, it was 

associated with faster decline. 

 

The relatively limited evidence that these analyses provide for the hypothesis that rates of 

cognitive decline would vary according to the type of non-employment is interesting and 

warrants further investigation. However, it is consistent with other studies that have examined 

the association between cognitively stimulating activities and cognitive function and decline in 

later life. Some of these studies have indicated that while such activities are associated with 

baseline cognitive function, they are not associated with cognitive decline (Mitchell et al., 2012, 

Bielak et al., 2012). 

 

It is not possible to make comparisons with the NSHD cohort since information on non-

employment situations was not collected at age 53 and 60-64, two of the waves that were used 

to estimate the duration of non-employment for NSHD study members.  

  

10.1.5 Gender differences (objective 5) 

The fifth and final objective of this research investigated whether there were gender differences 

in the associations investigated in objectives 1-4. It was hypothesised that owing to the greater 

importance of employment for men than women, associations between non-employment and 

cognitive function and cognitive decline would be greater in men than women. The analyses in 

Chapters 5 (section 5.3.1) and 7 (section 7.2 and 7.4.1) showed that non-employment was 

strongly gendered in both cohorts. Women spent a larger proportion of their working lives out of 

employment whereas the majority of men were employed throughout their working lives. 

Furthermore, for men, non-employment tended to occur in the late stage of their working life, 
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that is after age 50, and largely reflected early retirement, whereas the non-employment life 

courses of women suggested that although they entered employment on leaving full-time 

education, a proportion of their non-employment occurred early in their working life (prior to age 

40), and they then returned to work later. The majority of women’s non-employment was 

classed as Home/ family care and Home/family care was the main contributor to all of the total 

non-employment categories for women, which suggested that women’s early non-employment 

was associated with marriage and maternity. This was supported by analyses indicating that a 

woman’s marital age and age at starting child-bearing were both associated with the likelihood 

of having an employment gap at a similar point in the working life65.  

 

The main findings provided support for the hypothesis that associations between non-

employment and cognitive function and cognitive decline would be greater in men than women, 

and that these gender differences were similar for the NSHD and ELSA cohorts. For men there 

was evidence of a negative association between non-employment and cognitive function, 

whereas for women the findings suggested an inverse u-shaped association, and while there 

was some evidence that long-term non-employment in men was associated with faster cognitive 

decline, the evidence that non-employment was associated with cognitive decline in women 

was limited. Furthermore, while in both cohorts there was evidence that cognitive disuse 

explained some of the association between non-employment and cognitive function in men, 

disuse explained little of the association between non-employment and cognitive function in 

women, suggesting that for women in both cohorts their family roles were more important 

sources of cognitive stimulation than employment. The majority of women in these cohorts held 

relatively low complexity occupations compared to men66, and they also showed looser 

attachment to employment.  

                                                           
65 Marital age: For women in the ELSA sample who married before they were 20 years-old, compared to women who 
did not marry before age 20, likelihood of having an employment gap prior to age 20 was higher. Similarly for the 
women who married between age 20 and 29, the likelihood of an employment gap between these ages was higher. 
Finally, for women who married between age 30 and 39, likelihood of an employment gap between these ages was 
higher and likelihood of an employment gap prior to age 30 was lower. 
Age at starting child bearing: For women in the ELSA sample who had a child before age 20, compared to those who 
did not, likelihood of an employment gap prior to age 20 was higher. Those women who had a child between ages 20 
and 29 had a higher likelihood of an employment gap between these ages, but likelihood of an employment gap 
between ages 30 and 39 was lower. Finally, women who had a child between ages 30 and 39 had higher likelihood of 
an employment gap between these ages than those who did not have a child between these ages. 
66 ELSA: 41.31% men held managerial, professional or associate professional occupation compared to 25.11% women. 
NSHD: 41.70% men held a higher or lower managerial or professional occupation, compared to 30.46% women. 
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10.2 Non-employment and cognitive function in context 

While the findings in this thesis are important in the current context of an ageing population, it is 

important to recognise that the social and economic context in which the NSHD and ELSA 

sample members lived and worked was different to that of the currently working population. 

Chapter 1 (section 1.5) considered the political, social and economic contexts in which sample 

members lived and worked. It showed not only that there has been a change in the distribution 

of employment from the manufacturing to service industries, but also that female workforce 

participation has increased. 

 

The increasing female workforce participation is important to consider in the light of the finding 

suggesting that spending up to half of the working life non-employed was possibly beneficial for 

women’s cognitive function, and that the loss of work-related cognitive stimulation was not 

important in determining later cognitive outcomes. This finding may not be applicable for more 

recently born generations of women, who are likely to be continuously employed either through 

choice or financial necessity and have access to more complex occupations67. This may not 

only change the role of employment-related cognitive stimulation in shaping their cognitive 

outcomes, but it may also result in a greater diversity in women’s work-family life courses and 

hence perceptions of a normative versus a non-normative life course. Cross-cohort studies 

based on UK data have provided evidence for such an increase in the diversity of work-family 

life courses, and also for decreased prevalence of the work-family life course which would have 

been considered normative for the cohorts under investigation (i.e. characterised by weak ties 

to paid employment and early parenthood) (Lacey et al., 2016b, McMunn et al., 2015). As 

women’s work-family life courses become more dominated by employment, women may have 

decreased time and opportunities to participate in alternative sources of cognitive stimulation 

through their family role. As a result, work-based cognitive stimulation may play an increasingly 

important role in determining their cognitive outcomes, and the association between non-

employment and cognitive function and decline may converge with that of men. 

 

                                                           
67 Data from the Labour Force Survey (2014), indicate that 40.69% of employed women were employed in a high 
complexity occupation (Manager, Director and Senior official; Professional; Associate professional or technical 
occupation) employed women (ONS. 2014b. Labour Force Survey Employment status by occupation, April - June 2014 
[Online]. Newport: Office for National Statistics. Available: 
http://webarchive.nationalarchives.gov.uk/20150913031209/http://www.ons.gov.uk/ons/publications/re-reference-
tables.html?edition=tcm%3A77-373844#tab-all-tables [Accessed 21/08/2018 2018].) 



 

434 
 

The findings of this research also suggest that men’s non-employment was driven by early 

retirement (defined as retirement prior to the State Pension Age), with shorter durations of 

retirement being associated with higher cognitive function, whereas longer durations were 

associated with lower cognitive function. The analyses detailed in 10.1.2. indicated that reasons 

for retirement differed between the categories of men’s non-employment, with early retirement 

owing to ill health or a relative’s ill health being high among men in the three non-employment 

categories that contributed to the Retired for >10% category (>10-20%, >20-30% and >30% 

non-employed). Analyses also showed that compared to men who did not retire early, higher 

proportions of those who retired early for health reasons reported that they had been diagnosed 

with CVD, hypertension or respiratory problems, and they also had poorer mental health. These 

are all health issues that have been associated with poorer cognitive function in later life. These 

findings suggest that associations between early retirement and cognitive function are driven by 

the route into early retirement. Given these findings, it is important to consider the changing 

nature of retirement. Legislation which stopped employers from compulsorily retiring employees 

once they reached the SPA was passed in April 2011, and associated with this change is an 

increasing diversity in the retirement experiences of men and women. Where previously 

retirement was considered to be a single event and early retirement was rare, it is now thought 

of as a process that may span several years and involve moving between different employment 

states (McDonough et al., 2017, Fisher et al., 2016). This is sometimes referred to as a 

‘retirement portfolio’.  

 

This increased diversity in retirement experiences may translate into changes in the association 

between retirement and cognitive outcomes. Recent epidemiological studies of retired 

individuals, which have used longitudinal data have suggested that rather than retirement age 

and duration themselves being associated with later health and cognitive outcomes, the 

circumstances under which retirement occurs (e.g. the reason for retirement and the extent to 

which it is planned) are more important in understanding their health and cognitive outcomes in 

later life (McDonough et al., 2017, Denier et al., 2017). Focussing on cognitive function 

specifically, similarly to the findings of the additional analyses above, voluntary retirement  was 

associated with better cognitive outcomes whereas retirement for health reasons was 

associated with poorer cognitive outcomes (Denier et al., 2017). As individual retirement 

experiences become increasingly diverse, the role that retirement plays in the association 
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between non-employment and health and cognitive outcomes may change, and therefore 

research will need to be undertaken to examine cohort differences in retirement and its 

association with health and cognitive outcomes. In addition to making this comparison between 

the NSHD and ELSA datasets, comparisons could be made between the original cohort of 

ELSA core members and the more recently recruited core member cohorts, and between the 

NSHD and the later British birth cohorts, the National Child Development Study (1958 British 

birth cohort) and the British Cohort Study (1970 Birth Cohort), when they reach the retirement 

age. 

 

A further issue that needs to be considered in the context of an ageing population and increases 

in the numbers of affected by cognitive decline and dementia is the limited evidence that this 

research provided that rates of cognitive decline varied according to the duration of non-

employment and, more specifically, by non-employment situation. In his review of evidence for 

the disuse hypothesis, Salthouse (2006) suggested that despite the conflicting evidence for the 

view that the amount of cognitive activity would influence the rate of cognitive decline in later 

life, its association with cognitive function was still important and provided a reason for taking 

“an optimistic perspective on the role of mental exercise”. A similar optimistic perspective can 

be taken in relation to the findings of this research. It is often suggested that there is a critical 

level of cognitive functioning below which an individual is no longer able to carry out daily 

activities and live independently (Salthouse, 2006, Gow et al., 2017, Stern, 2009). This implies 

that even if rates of decline are the same, the individual who declines from a higher level will 

have a longer period of time during which they are able to live independently than an individual 

who declines from a lower level of cognitive function. Based on the current findings of this PhD 

research, an individual who is non-employed for less of their working life will be at greater 

distance from this critical threshold than one who experiences more non-employment. 

Therefore, even if the two individuals then experience the same rate of cognitive decline in later 

life, as is suggested by this research, the benefit of starting that decline at greater distance from 

the critical threshold, will mean that the individual who is less non-employed will take longer to 

reach the critical threshold. Therefore anything that can boost the cognitive level from which an 

individual declines will have implications for the time in later life that they are able to live 

independently. 
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10.3 Policy implications 

The results that are presented in this thesis provided evidence that non-employment and the 

activities that individuals undertook during employment gaps were associated with cognitive 

function in later life in both men and women. They suggested that men’s non-employment was 

largely accounted for by early retirement, whereas that of women was accounted for by home 

and family care. Since some of the association between long-term non-employment (and early 

retirement) was explained by cognitive disuse during time out of employment, interventions that 

provide non-employed men with opportunities to undertake activities that motivate them to use 

and develop their cognitive abilities should be developed and implemented. Associations 

between long-term non-employment and lower cognitive function were also partly attributable to 

the mental health consequences of long-term non-employment. Therefore, interventions may 

also need to target mental health issues in those who become non-employed, although 

ensuring that activities involve social interaction may go some way to addressing the mental 

health consequences of long-term non-employment. Since non-employment in men tends to 

occur later in the working life (post age 50), these interventions could be developed and 

implemented by third sector organisations which, compared to government bodies, are able to 

work more closely with individuals and hard to reach groups, and are also more responsive to 

changing circumstances and able to develop more innovative solutions to local challenges 

(LGA, 2008). 

 

The findings also showed that women’s non-employment, which the research indicated was 

accounted for by looking after the home and family, was beneficial for cognitive functioning in 

later life. In the current context of increasing female workforce participation, often due to 

economic necessity, it will be important to ensure that policies continue not only to support 

mothers to take time out of work for the initial child rearing period when their work and family 

roles often come into conflict, but also provide opportunities for both parents to share parental 

leave. Although legislation regarding shared parental leave came into force in the UK in 2015, 

uptake of the scheme has been low due to cultural stigmas around men taking time off work to 

care for children, eligibility criteria and financial barriers (Eurofound, 2017, Gordon, 2017). To be 

eligible for shared parental leave, both parents must be employed, the mother for 26 weeks 

prior to the due date and the father for 41 weeks. Shared parental leave is currently paid at a 
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rate of £145.18 per week or 90% of average weekly earnings whichever is lower, and since a 

husband’s earnings are usually higher than their spouse’s shared parental leave may not 

provide optimum financial returns. This indicates that reform of the Shared Parental Leave 

scheme is needed. In other European countries which found that uptake of shared parental 

leave was low, e.g. Sweden, Iceland and Norway, reforms have included reserving a non-

transferable right to parental leave for fathers, and providing a high replacement rate for 

earnings (e.g. 80-100%). 

 

The findings suggested that voluntary work during employment gaps supported cognitive 

function in later life independent of education, socio-economic factors, physical and mental 

health, and lifestyle. If assumed to be causal, at a time when individuals are living longer post 

retirement it is recommended that retired individuals, especially those who retire particularly 

early (i.e. at least five years prior to the SPA), be provided with meaningful opportunities to 

undertake voluntary work when they retire if their health allows. Voluntary work will not only 

provide retired individuals with opportunities and motivation to use and develop their cognitive 

skills, but may also replace the latent functions of paid employment, for example daily structure, 

personal identity, shared experience and social contact. Anderson and colleagues (2014) 

identified the psychosocial benefits of volunteering in later life, for example life satisfaction and 

self-esteem. Furthermore, volunteering has broader societal benefits since it can provide 

services not easily provided by paid workers, e.g. mentoring, and may promote community 

cohesion. The work of a volunteer should not however be seen as a replacement for a paid 

worker, but as a complementary role that involves both supporting and collaborating with paid 

workers. 

 

A final recommendation relates to the data that is collected in longitudinal datasets. Longitudinal 

studies, particularly those of ageing, should routinely collect information on the duration of 

employment gaps, the state or activity that best describes the situation that individuals were in 

during employment gaps, and if more than one state is specified, information on the main state. 

While there are limits to the contextual information that can be collected through a life history 

interview, during regular data collection waves more contextual information on the non-

employment states that individuals report should be collected. Regarding education and training 

activities, contextual information should include its type, frequency and duration. Similarly, 
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contextual information on voluntary work that individuals may undertake should include its 

frequency, roles and responsibilities and its importance to the volunteer.  

 

10.4 Strengths and limitations. 

The strengths and limitations that are discussed in this section are general and are applicable to 

all the analyses, while strengths and limitations specific to each set of analyses are discussed in 

the relevant chapters (see sections 5.4.2, 7.6.1, 8.5.1 and 9.4.1). 

 

10.4.1 Strengths 

The main strength of this research lies in the use of two nationally representative population-

based studies, with repeat measures of various cognitive tests, a long period of follow-up, 

detailed information on non-employment, and information on a wide range of prospectively 

collected covariates. Furthermore, the data were collected by well-trained and experienced 

survey teams. The repeated measures of cognitive function and covariates used in these 

analyses enabled the research questions to be examined from a longitudinal perspective and 

made it possible to adjust the analyses for a range of possible physical health, mental health 

and lifestyle factors.  

 

A second strength of the research was the use of several cognitive measures, which examine 

three core aspects of fluid ability; episodic memory (verbal recall and prospective memory), 

psychomotor speed and concentration (search speed and search accuracy), and executive 

function (verbal fluency), which are sensitive to age (Rabbitt, 1993). Furthermore, two of the 

cognitive measures that were used, verbal recall and search speed and search accuracy, were 

based on almost identical tests in both the NSHD and ELSA datasets, leading to more 

comparable estimates for outcomes. As described in Chapter 2, this is important because 

studies have shown that associations between cognitive engagement and cognitive function 

and decline may vary according to the cognitive domain or ability that is examined (Bielak, 

2010). However, the use of several cognitive measures that examine a range of cognitive 

domains rather than one aggregate measure could be considered a limitation since it increases 

the possibility of a Type 1 error (false positive) (see 10.4.2 Limitations below). Although the use 

of an aggregate cognitive measure was considered, the concern was that this would increase 

the possibility that important associations between cognitive activity and cognitive function and 
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decline would be missed. Furthermore, if significant associations between non-employment/ 

non-employment situations and the aggregate cognitive measure had been identified, it would 

also have been important to examine if these associations were driven by one specific cognitive 

domain, and whether that differed by gender or by non-employment situation. This would have 

been important because Salthouse (2000) and, more recently Finkel et al. (2007), have also 

shown that slowing processing speed underlies age-related changes in other cognitive abilities, 

such as episodic memory (Finkel et al., 2006b, Salthouse, 2000).  

 

Another important strength of this research is the use of sequentially adjusted models. The 

models were adjusted for factors that may select individuals into non-employment and particular 

non-employment situations: childhood social class, childhood and adolescent mental health 

problems and educational attainment. They tested disuse theory by adjustment for household 

social class or wealth and occupational complexity, and they adjusted for a range of possible 

health and lifestyle mediators, through which non-employment may affect cognitive function: 

CVD, hypertension, FEV1, mental health, smoking, physical activity and social activity or 

contact.  

 

The use of multiple imputation analysis is a further strength since it reduced the bias attributable 

to missing data. This was important because Chapters 4 and 6 showed that study members 

with complete data on all of the analytic variables differed from study members who were 

eligible to be included in the study sample in several important respects, as is typical in 

longitudinal health surveys. Missing data was imputed using multiple imputation by chained 

equations, which can handle different variable types (continuous, binary, unordered categorical 

etc.) because each variable is imputed using its own imputation model. For example, a linear 

regression model is used for the imputation of continuous variables and a logistic regression 

model is used for the imputation of binary variables. The imputation model included not only the 

analytic variables, but also a range of additional (auxiliary) variables, which both predicted the 

incomplete variable and predicted whether it was missing. The use of these auxiliary variables 

makes the missing at random assumption on which multiple imputation rests more plausible and 

improves the imputations, reducing the standard errors of the estimates in the analytic model 

(White et al., 2011). 
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A final strength of this research is that all of the analyses were gender specific. Previous studies 

have adjusted for sex, and therefore have not allowed for the possibility that the very different 

employment experiences of men and women may translate into gender differences in the 

association between non-employment and cognitive function. 

 

10.4.2 Limitations 

Despite these strengths there are also limitations which need to be borne in mind when 

interpreting the findings. These limitations are related to the retrospective assessment of 

exposure information, the possibility that the findings will not be generalisable to later 

generations, and the influence of retest effects on the estimation of cognitive decline. 

Information on non-employment was collected retrospectively in both the NSHD and ELSA and 

may therefore be subject to recall error. In the NSHD, such error was likely to be limited 

because study members only recalled non-employment over relatively short intervals (less than 

15 years). This was a shorter period than ELSA and most longitudinal studies of ageing, which 

require study members to recall non-employment information from their 20s onwards when they 

are at least 50 years old. To address the challenge of collecting information about events that 

occurred earlier in the lives of ELSA study members, the information was collected using a 

”lifegrid” method  (Berney and Blane, 2003). This method was designed to help individuals 

accurately recall past events in their lives. The lifegrid uses a calendar with time across the top 

and rows below in which to record different types of events, e.g. family events and where they 

worked. As participants answer questions about life events these are displayed in the lifegrid, 

which enables them to cross-reference events with each other (e.g. “When I got married I was 

working at X”). The lifegrid also shows important external events, e.g. the start and end of the 

Second World War, the year that JFK was assassinated, which similarly help participants to 

date past events in their lives more accurately.  

 

A further limitation was related to the non-employment situation variables. These variables 

assumed that the cognitive benefits of different non-employment situations were the same for all 

the study members. This assumption is unlikely to be realised as the cognitive benefits of 

different non-employment situations will depend on other contextual factors. For example, the 

cognitive stimulation provided by education and training will differ depending on the type of 

education or training undertaken, its length and intensity, and possibly the reason for 
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participating in the training. Similarly, the cognitive benefits of voluntary work will depend on the 

type of voluntary work (e.g. mentoring or tutoring compared to working in a charity shop), how 

many hours per week voluntary work is undertaken and its frequency, and the reason for 

volunteering. Although such contextual information would have helped to identify whether 

specific aspects of the non-employment situations impacted on later life cognitive functioning, 

investigating whether non-employment situations had different associations with cognitive 

functioning in later life was still possible with these more general non-employment situation 

variables.  

 

Although the use of data from two different datasets of older people is a strength of this 

research, another limitation is that the findings of these analyses may not be generalisable to 

later generations of women owing to the changing nature of their work. As was discussed in 

Chapter 2, the last 40 years have seen unprecedented changes in gender divisions between 

work and family roles. The traditional division of labour, whereby men were breadwinners and 

women were caregivers, has changed, and continuous paid employment is now common 

among British women. Women’s work-family life courses have also become increasingly varied, 

resulting in their de-standardisation (McMunn et al., 2015), which may mean that the 

associations between non-employment and later life cognitive functioning that are documented 

here will change among more recently born generations of women. 

 

Retest (practice) effects on cognitive tests represent a common methodological issue in 

longitudinal studies with repeated measures of cognitive function, particularly memory. In order 

to address the possibility that the NSHD study members would remember the word lists that 

they were presented with at the previous test occasion, two different word lists were used, and 

these were alternated between test occasion. In ELSA, four different word lists were used, with 

the list that study members were asked to remember being randomly allocated by a computer. 

With regard to the other cognitive tests that were used, search speed, search accuracy and 

verbal fluency, it is possible that study members practised them between test occasions, which 

may have resulted in cognitive decline being underestimated. The longitudinal analyses did not 

use the cognitive data from the first two data collection waves for the NSHD, and the ELSA 

longitudinal analyses used cognitive data from the third to seventh data collection waves. Since 

studies of retest effects have indicated that these are limited beyond the first two test occasions 
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(Vivot et al., 2016, Bartels et al., 2010), this may have reduced the possibility of cognitive 

decline being underestimated. Furthermore, in the ELSA analyses, sensitivity analysis adjusting 

for a dummy variable indicating whether the study member had previously completed the 

relevant cognitive test was undertaken. This suggested that previous experience of the 

cognitive test did not affect the estimates of the association between non-employment and 

cognitive decline (see Annex E.3). 

 

A further limitation was the large number of associations that were examined in these analyses. 

Non-employment and eight non-employment situations were considered across five tests of 

cognitive function, which raises the possibility of a Type 1 error (ie. false positive), and that the 

few associations that were observed were spurious. While this is not considered to be an issue 

for the results presented in chapters 5 and 8, since the strength of the associations that were 

seen was high (i.e.>0.01), this may need to be considered in relation to the longitudinal 

analyses presented in chapter 9. If a more stringent criterion for statistical significance had been 

adopted to take account of the number of comparisons that were made (e.g. <0.01 based on a 

Bonferroni correction of α/number of tests (Bland, 2000)), none of the associations between the 

non-employment situations and cognitive decline would have been statistically significant. 

Therefore, the longitudinal associations between non-employment and cognitive decline should 

be interpreted with caution. 

 

A final limitation was that the significant associations between non-employment/ non-

employment situations and cognition may be subject to residual confounding. A range of 

possible confounding and mediating variables were considered in these analyses, and these 

were consistent with other studies that have examined cognitive activity, occupational 

complexity and non-employment, and cognitive functioning. However, additional covariates, for 

example marital status and children, were not included in these analyses since such covariates 

have not been widely used in other studies. Furthermore, the association of these covariates 

may change with increasing age. For example, while the presence of children during midlife 

could be a source of cognitive stimulation for non-employed individuals, in later life, when they 

are likely to have left home, the cognitive stimulation that may be derived from their existence 

may be significantly lower. Similarly, while in later life a partner may provide companionship and 

prevent loneliness, over the working life, particularly during non-employment spells among men, 
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the quality of the relationship may be strained and the presence of a partner may be negative. A 

recent study has suggested that higher levels of negative aspects of social relationships are 

associated with faster decline in executive function (Liao et al., 2014). 

 

10.5 Further research 

This thesis has shown that the association between non-employment and cognitive function 

were strongly gendered, and that this may be due to women having access to a range of 

opportunities to use and develop their cognitive abilities through their diverse work and family 

roles. Female labour force participation among more recent cohorts of women is increasing and 

may translate into an increasing importance of employment in shaping women’s cognitive 

abilities and function in later life. Future work could examine this association between non-

employment and cognitive functioning in later life using data from the 1958 British birth cohort, 

as more cognitive data becomes available, in order to ascertain whether there is any evidence 

that the association between non-employment and cognitive function for women is changing. 

Similarly, future data collections for the ELSA cohort could be used to examine this possibility 

through comparing the association between non-employment and cognitive function and decline 

among differently aged cohorts of women. 

 

A further strand of research that could be developed would examine the association between 

different work-family life courses and cognitive function and decline in later life. Chapters 5 and 

8 discussed the possibility that the poorer cognitive function of long-term non-employed men 

was related to long-term non-employment representing a non-normative life course. It also 

discussed the inverse u-shaped association between non-employment and cognitive function 

among women in terms of work-family role diversity, with life courses where women undertake 

both work and family roles being more cognitively stimulating than life courses that are 

dominated by one role. The ELSA life history dataset could be used to generate annual work, 

parenthood and partnership statuses between the ages of 15 and 60 (women) or 65 (men) for 

the life history interview participants, which could then be cross-classified to create annual work-

family variables. Using sequence analysis, work-family life courses could be generated by 

comparing the observed sequences against a set of “ideal types”, and categorising the 

participants based on the “ideal type” that they were closest to (Lacey et al., 2016c, Corna et al., 
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2016). The association of these work-family life course categories with cognitive function and 

decline could be examined. Similar analyses could also be undertaken in the two oldest British 

birth cohorts (1946 and 1958 British birth cohorts) using the work-family life courses that have 

already been developed (Lacey et al., 2016a, Lacey et al., 2016c). 

 

The analyses in Chapters 7 and 8 suggested that early retirement drove the association 

between non-employment and cognitive function among men, and that the association between 

the situation Retired and cognitive function differed depending on the duration of retirement. 

Dernier et al. (2016) suggested that associations between retirement and cognitive function and 

decline may be partly related to the reason for retirement, and this has also been shown in 

relation to associations between retirement and physical and mental health and quality of life 

(Fisher et al., 2016, van der Heide et al., 2013, Hershey and Henkens, 2014). This could be 

further examined using data from both the 1946 British birth cohort and ELSA, and the 1958 

British birth cohort once study members pass pension age in 2024 and further cognitive 

assessments have been undertaken.  

 

Finally, research also showed that among men long-term non-employment was associated with 

accelerated cognitive decline. The model series suggested that this association was partly 

explained by non-employment’s association with poorer health and lifestyles; however residual 

associations remained in the final model. It was suggested that the residual association may be 

related to losses in employment’s latent functions, e.g. time structure, shared experience, social 

contact and status and identity. Examining this possibility would be an interesting avenue of 

research to pursue, although it would require the collection of more nuanced data related to 

employment’s different latent functions. Janlert and Hammarstrom (2009) examined the role of 

employment’s latent functions in the association between unemployment and health by deriving 

variables that operationalised the above four latent functions (Janlert and Hammarstrom, 2009). 

Similar information could be collected for study members of longitudinal datasets of the current 

working age population, for example the British Cohort Study (BCS70) and the youngest or 

newly recruited cohorts of ELSA. This information could then be used in future analyses 

investigating the role of these latent functions in the association between non-employment and 

later life cognitive function and decline.  
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10.6 Conclusions 

This PhD thesis set out to examine the association between non-employment and both 

cognitive function and cognitive decline in later life. The main conclusions that can be drawn 

from the findings are that among men, long-term non-employment (at least 10 years over the 

working life), that likely reflects particularly early retirement, is associated with lower cognitive 

function and more rapid cognitive decline in later life. While much of the association with lower 

cognitive function was explained by factors that may select into non-employment and the loss of 

opportunities and motivation to use and develop cognitive abilities during employment gaps, the 

mental health and lifestyle consequences of men’s long-term non-employment were also 

important explanatory factors. 

 

In contrast to men, for women, there was an inverse u-shaped association between non-

employment and cognitive function; intermediate non-employment durations, which likely 

reflected taking time out of work to look after the home and family, were associated with higher 

cognitive function. This association was partly explained by their lifestyles, but not by factors 

that may select into non-employment, or by cognitive disuse or health factors. This suggested 

that employment was a less important source of cognitive stimulation for women when 

compared to non-employment. Their additional home and family roles and their combination 

with work, may have provided similar or more opportunities and motivation to use and develop 

cognitive skills than the single work role. It also indicated that women took time out of work to 

start a family, protecting them from the stress of combining their work and family roles during 

the period of raising an infant, or that a life course dominated by the single work role was non-

normative for this cohort of women. 

  

This thesis also showed that some types of employment gap were associated with higher 

cognitive function, while others were associated with lower cognitive function in later life. 

Specifically, “low” stimulating employment gaps (e.g. sickness-related) were associated with 

lower cognitive function, whereas “high” stimulating employment gaps (e.g. education/ training 

or voluntary work-related) were associated with high cognitive function.  
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To conclude, this thesis has shown that non-employment is associated with later life cognitive 

functioning and there are gender differences in this association. Given the blurring of the 

traditional model of work-family life course roles, it will be interesting to see if these gender 

differences persist, or whether the associations between non-employment and cognitive 

function that are observed among younger cohorts of men and women begin to converge. 

 

  



 

447 
 

References 

AARTSEN, M. J., SMITS, C. H. M., VAN TILBURG, T., KNIPSCHEER, K. C. P. M. & DEEG, D. 
J. H. 2002. Activity in older adults: cause or consequence of cognitive functioning? A 
longitudinal study on everyday activities and cognitive performance in older adults. The Journals 
of Gerontology Series B: Psychological Sciences and Social Sciences, 57, P153-P162. 

ADAM, S., BONSANG, E., GERMAIN, S. & PERELMAN, S. 2007. Retirement and cognitive 
reserve: A stochastic frontier approach applied to survey data. CREPP Working Papers. 
Belgium: University of Liège. 

ADAM, S., BONSANG, E., GROTZ, C. & PERELMAN, S. 2013. Occupational activity and 
cognitive reserve: implications in terms of prevention of cognitive aging and Alzheimer’s 
disease. Clinical Interventions in Aging, 8, 377-389. 

AGRIGOROAEI, S. & LACHMAN, M. E. 2011. Cognitive functioning in midlife and old age: 
Combined effects of psychosocial and behavioral factors. The Journals of Gerontology Series 
B: Psychological Sciences and Social Sciences, 66B, i130-i140. 

ALZHEIMER'S SOCIETY 2013. Dementia 2013: The hidden voice of loneliness. London, UK: 
Alzheimer's Society. 

AMIEVA, H., LE GOFF, M., MILLET, X., ORGOGOZO, J. M., PÉRÈS, K., BARBERGER-
GATEAU, P., JACQMIN-GADDA, H. & DARTIGUES, J. F. 2008. Prodromal Alzheimer's 
disease: Successive emergence of the clinical symptoms. Annals of Neurology, 64, 492-498. 

ANDEL, R., CROWE, M., PEDERSEN, N. L., MORTIMER, J., CRIMMINS, E., JOHANSSON, B. 
& GATZ, M. 2005. Complexity of work and risk of Alzheimer's Disease: A population-based 
study of Swedish twins. The Journals of Gerontology Series B: Psychological Sciences and 
Social Sciences, 60, P251-P258. 

ANDEL, R., KÅREHOLT, I., PARKER, M. G., THORSLUND, M. & GATZ, M. 2007. Complexity 
of primary lifetime occupation and cognition in advanced old age. Journal of Aging and Health, 
19, 397-415. 

ANDEL, R., SILVERSTEIN, M. & KÅREHOLT, I. 2014. The Role of midlife occupational 
complexity and leisure activity in late-life cognition. The Journals of Gerontology Series B: 
Psychological Sciences and Social Sciences. 

ANDEL, R., VIGEN, C., MACK, W. J., CLARK, L. J. & GATZ, M. 2006. The effect of education 
and occupational complexity on rate of cognitive decline in Alzheimer's patients. Journal of the 
International Neuropsychological Society, 12, 147-152. 

ANDERSON, N. D., DAMIANAKIS, T., KROGER, E., WAGNER, L. M., DAWSON, D. R., 
BINNS, M. A., BERNSTEIN, S., CASPI, E., COOK, S. L. & THE, B. T. 2014. The benefits 
associated with volunteering among seniors: A critical review and recommendations for future 
research. Psychological Bulletin 140, 1505-1533. 

ANSTEY, K. J., CHERBUIN, N., BUDGE, M. & YOUNG, J. 2011. Body mass index in midlife 
and late-life as a risk factor for dementia: a meta-analysis of prospective studies. Obesity 
Reviews, 12, e426-e437. 

ANSTEY, K. J., VON SANDEN, C., SALIM, A. & O'KEARNEY, R. 2007. Smoking as a risk 
factor for dementia and cognitive decline: A meta-analysis of prospective studies. American 
Journal of Epidemiology, 166, 367-378. 

ANSTEY, K. J., WINDSOR, T. D., JORM, A. F., CHRISTENSEN, H. & RODGERS, B. 2004. 
Association of pulmonary function with cognitive performance in early, middle and late 
adulthood. Gerontology, 50, 230-234. 

ANTTILA, T., HELKALA, E.-L., VIITANEN, M., KÅREHOLT, I., FRATIGLIONI, L., WINBLAD, B., 
HILKKA SOININEN, TUOMILEHTO, J., NISSINEN, A. & KIVIPELTO, M. 2004. Alcohol drinking 
in middle age and subsequent risk of mild cognitive impairment and dementia in old age: a 
prospective population based study. BMJ, 2004, 0:38181.418958. 

BALLESTEROS, S., KRAFT, E., SANTANA, S. & TZIRAKI, C. 2015. Maintaining older brain 
functionality: A targeted review. Neuroscience & Biobehavioral Reviews, 55, 453-477. 

BANKS, J., BATTY, G. D., NAZROO, J. & STEPTOE, A. (eds.) 2016. The Dynamics of Ageing: 
Evidence from the English Longitudinal Study of Ageing 2001-15 (Wave7), London: The 
Institute for Fiscal Studies. 



 

448 
 

BANKS, J., KARLSEN, S. & OLDFIELD, Z. 2004. Socio-economic position. In: MARMOT, M., 
BANKS, J., BLUNDELL, R., LESSOF, C. & NAZROO, J. (eds.) Health, wealth and lifestyles of 
the older population in England: ELSA 2002. London, UK: Institute for Fiscal Studies. 

BARBAN, N. 2013. Family Trajectories and Health: A Life Course Perspective European 
Journal of Population 29, 357-385. 

BARNES, D. E., YAFFE, K., BYERS, A. L., MCCORMICK, M., SCHAEFER, C. & WHITMER, R. 
A. 2012. Midlife vs late-life depressive symptoms and risk of dementia: Differential effects for 
alzheimer disease and vascular dementia. Archives of General Psychiatry, 69, 493-498. 

BARTELS, C., WEGRZYN, M., WIEDL, A., ACKERMANN, V. & EHRENREICH, H. 2010. 
Practice effects in healthy adults: A longitudinal study on frequent repetitive cognitive testing. 
BMC Neuroscience, 11, 118. 

BARTLEY, M. 1996. Unemployment and health selection. The Lancet, 348, 904. 

BARTLEY, M., SACKER, A. & CLARKE, P. 2004. Employment status, employment conditions, 
and limiting illness: prospective evidence from the British household panel survey 1991–2001. 
Journal of Epidemiology and Community Health, 58, 501-506. 

BAUMAN, A. E., SALLIS, J. F., DZEWALTOWSKI, D. A. & OWEN, N. 2002. Toward a better 
understanding of the influences on physical activity: The role of determinants, correlates, causal 
variables, mediators, moderators, and confounders. American Journal of Preventive Medicine, 
23, 5-14. 

BEN-SHLOMO, Y. & KUH, D. 2002. A life course approach to chronic disease epidemiology: 
conceptual models, empirical challenges and interdisciplinary perspectives. International 
Journal of Epidemiology, 31, 285-293. 

BERNEY, L. & BLANE, D. 2003. The lifegrid method of collecting retrospective information from 
people at older ages. Research Policy and Planning, 21, 13-21. 

BERTHOUD, R. 2009. Patterns of non-employment, and of disadvantage, in a recession. 
Economic & Labour Market Review, 3, 62-73. 

BERTRAND, R. M., SACZYNSKI, J. S., MEZZACAPPA, C., HULSE, M., ENSRUD, K. & 
FREDMAN, L. 2012. Caregiving and cognitive function in older women: evidence for the healthy 
caregiver hypothesis. J Aging Health, 24, 48-66. 

BEYDOUN, M. A., BEYDOUN, H. A. & WANG, Y. 2008. Obesity and central obesity as risk 
factors for incident dementia and its subtypes: a systematic review and meta-analysis. Obesity 
Reviews, 9, 204-218. 

BIANCHINI, L. & BORELLA, M. 2015. Retirement and memory in Europe. Ageing and Society, 
36, 1434-1458. 

BIELAK, A. A., ANSTEY, K. J., CHRISTENSEN, H. & WINDSOR, T. D. 2012. Activity 
engagement is related to level, but not change in cognitive ability across adulthood. Psychology 
and Aging, 219-228. 

BIELAK, A. A. M. 2010. How can we not ‘lose it’ if we still don’t understand how to ‘use it’? 
Unanswered questions about the influence of activity participation on cognitive performance in 
older age – a mini-review. Gerontology, 56, 507-519. 

BLAND, M. 2000. An introduction to medical statistics 

Oxford, Oxford University Press. 

BONSANG, E., ADAM, S. & PERELMAN, S. 2010. Does retirement affect cognitive functioning? 
Netspar discussion paper 11/2010-069. 

BONSANG, E., ADAM, S. & PERELMAN, S. 2012. Does retirement affect cognitive functioning? 
Journal of Health Economics, 31, 490-501. 

BOSMA, H., VAN BOXTEL, J. M. P., PONDS, M. R. W. H., JELICIC, M., HOUX, P., 
METSEMAKERS, J. & JOLLES, J. 2002. Engaged lifestyle and cognitive function in middle and 
old-aged, non-demented persons: a reciprocal association? Zeitschrift für Gerontologie und 
Geriatrie, 35, 575-581. 



 

449 
 

BOSMA, H., VAN BOXTEL, M. P. J., PONDS, R. W. H. M., HOUX, P. J., BURDORF, A. & 
JOLLES, J. 2003. Mental work demands protect against cognitive impairment: MAAS 
Prospective Cohort Study. Experimental Aging Research, 29, 33-45. 

BROWN, C. L., GIBBONS, L. E., KENNISON, R. F., ROBITAILLE, A., LINDWALL, M., 
MITCHELL, M. B., SHIRK, S. D., ATRI, A., CIMINO, C. R., BENITEZ, A., MACDONALD, S. W. 
S., ZELINSKI, E. M., WILLIS, S. L., SCHAIE, K. W., JOHANSSON, B., DIXON, R. A., 
MUNGAS, D. M., HOFER, S. M. & PICCININ, A. M. 2012. Social activity and cognitive 
functioning over time: A coordinated analysis of four longitudinal studies. Journal of Aging 
Research, 2012, 12. 

BURGARD, S. A., BRAND, J. E. & HOUSE, J. S. 2007. Toward a better estimation of the effect 
of job loss on health. Journal of Health and Social Behavior, 48, 369-384. 

CAAMAÑO-ISORNA, F., CORRAL, M., MONTES-MARTÍNEZ, A. & TAKKOUCHE, B. 2006. 
Education and dementia: A meta-analytic study. Neuroepidemiology, 26, 226-232. 

CADAR, D., LASSALE, C., DAVIES, H., LLEWELLYN, D. J., BATTY, G. & STEPTOE, A. 2018. 
Individual and area-based socioeconomic factors associated with dementia incidence in 
england: Evidence from a 12-year follow-up in the english longitudinal study of ageing. JAMA 
Psychiatry. 

CADAR, D., PIKHART, H., MISHRA, G., STEPHEN, A., KUH, D. & RICHARDS, M. 2012. The 
role of lifestyle behaviors on 20-year cognitive decline. Journal of Aging Research, 2012, 13. 

CARLSON, M. C., PARISI, J. M., XIA, J., XUE, Q.-L., REBOK, G. W., BANDEEN-ROCHE, K. & 
FRIED, L. P. 2011. Lifestyle activities and memory: Variety may be the spice of life. The 
Women's Health and Aging Study II. Journal of the International Neuropsychological Society, 
18, 286-294. 

CHRISTENSEN, H., KORTEN, A. E., JORM, A. F., HENDERSON, A. S., JACOMB, P. A., 
RODGERS, B. & MACKINNON, A. J. 1997. Education and decline in cognitive performance: 
compensatory but not protective. International Journal of Geriatric Psychiatry, 12, 323-330. 

CLEGG, R. 2012. Labour Market Statistics. UK: Office for National Statistics. 

CLOUSTON, S. A., KUH, D., HERD, P., ELLIOTT, J., RICHARDS, M. & HOFER, S. M. 2012. 
Benefits of educational attainment on adult fluid cognition: international evidence from three 
birth cohorts. International Journal of Epidemiology, 41, 1729-1736. 

CLOUSTON, S. A. P., GLYMOUR, M. M. & TERRERA, G. M. 2015. Educational inequalities in 
aging-related declines in fluid cognition and the onset of cognitive pathology. Alzheimer's & 
Dementia: Diagnosis, Assessment & Disease Monitoring, 1, 303-310. 

COE, N. B., VON GAUDECKER, H. M., LINDEBOOM, M. & MAURER, J. 2012. The effect of 
retirement on cognitive functioning. Health Economics, 21, 913-27. 

COLMAN, I., MURRAY, J., ABBOTT, R. A., MAUGHAN, B., KUH, D., CROUDACE, T. J. & 
JONES, P. B. 2009. Outcomes of conduct problems in adolescence: 40 year follow-up of 
national cohort. BMJ, 338, a2981. 

CONNELLY, R., GAYLE, V. & LAMBERT, P. S. 2016. A Review of occupation-based social 
classifications for social survey research. Methodological Innovations, 9, 1-14. 

CORNA, L. M., PLATTS, L. G., WORTS, D., PRICE, D., MCDONOUGH, P., GESSA, G. D. & 
GLASER, K. 2016. WHERL Working Paper. A sequence analysis approach to modelling the 
work and family histories of older adults in the UK. 

CRAIK, F. I. M. & BIALYSTOK, E. 2006. Cognition through the lifespan: mechanisms of change. 
Trends in Cognitive Sciences, 10, 131-138. 

CROMPTON, R. 1997. Women and work in modern Britain, Oxford, Oxford University Press. 

DAVEY SMITH, G., DORLING, D., SHAW, M., DORLING, D. & SHAW, M. 2001. Poverty, 
inequality and health in Britain: a reader Bristol, Bristol : Policy Press. 

DE FRIAS, C. M. & DIXON, R. A. 2014. Lifestyle engagement affects cognitive status 
differences and trajectories on executive functions in older adults. Archives of Clinical 
Neuropsychology, 29, 16-25. 



 

450 
 

DEARY, I. J., WHALLEY, L. J., LEMMON, H., CRAWFORD, J. R. & STARR, J. M. 2000. The 
stability of individual differences in mental ability from childhood to old age: Follow-up of the 
1932 Scottish Mental Survey. Intelligence, 28, 49-55. 

DEARY, I. J., WHITEMAN, M. C., STARR, J. M., WHALLEY, L. J. & FOX, H. C. 2004. The 
impact of childhood intelligence on later life: Following up the Scottish Mental Surveys of 1932 
and 1947. Journal of Personality & Social Psychology 86, 130-147. 

DEMAKAKOS, P., MARMOT, M. & STEPTOE, A. 2012. Socioeconomic position and the 
incidence of type 2 diabetes: the ELSA study. European Journal of Epidemiology, 27, 367-378. 

DENHAM, J. & MCDONALD, P. 1996. Unemployment Statistics from 1881 to the Present Day. 
Labour Market Trends, January 1996, 5-18. 

DENIER, N., CLOUSTON, S. A. P., RICHARDS, M. & HOFER, S. M. 2017. Retirement and 
cognition: A life course view. Advances in Life Course Research, 31, 11-21. 

DEPARTMENT FOR WORK AND PENSIONS 2008. Working for a healthier tomorrow: work 
and health in Britain. In: PENSIONS, D. F. W. A. (ed.). Norwich, UK: The Stationery Office. 

DODD, J. W. 2015. Lung disease as a determinant of cognitive decline and dementia. 
Alzheimer's Research & Therapy, 7, 32. 

DRAG, L. L. & BIELIAUSKAS, L. A. 2010. Contemporary review 2009: Cognitive aging. Journal 
of Geriatric Psychiatry and Neurology, 23, 75-93. 

EDWARDS, R., CARTER, K., PEACE, J. & BLAKELY, T. 2013. An examination of smoking 
initiation rates by age: results from a large longitudinal study in New Zealand. Australian and 
New Zealand Journal of Public Health, 37, 516-519. 

ELDER, G. H. 1994. Time, human agency, and social change: Perspectives on the life course. 
Social Psychology Quarterly, 57, 4-15. 

ELOVAINIO, M., SOMMERLAD, A., HAKULINEN, C., PULKKI-RÅBACK, L., VIRTANEN, M., 
KIVIMÄKI, M. & SINGH-MANOUX, A. 2018. Structural social relations and cognitive ageing 
trajectories: evidence from the Whitehall II cohort study. International Journal of Epidemiology, 
47, 701-708. 

EUROFOUND. 2017. United Kingdom: Low take-up of Shared Parental Leave scheme [Online]. 
Dublin Eurofound. Available: https://www.eurofound.europa.eu/publications/article/2017/united-
kingdom-low-take-up-of-shared-parental-leave-scheme [Accessed 22/8/2018 2018]. 

EVERSON-ROSE, S. A., MENDES DE LEON, C. F., BIENIAS, J. L., WILSON, R. S. & EVANS, 
D. A. 2003. Early life conditions and cognitive functioning in later life. American Journal of 
Epidemiology, 158, 1083-1089. 

FANKHAUSER, S., FORSTMEIER, S., MAERCKER, A., LUPPA, M., LUCK, T. & RIEDEL-
HELLER, S. G. 2015. Risk of dementia in older adults with low versus high occupation-based 
motivational processes: Differential impact of frequency and proximity of social network. Journal 
of Geriatric Psychiatry and Neurology, 28, 126-135. 

FARMER, M. E., KITTNER, S. J., RAE, D. S., BARTKO, J. J. & REGIER, D. A. 1995. Education 
and change in cognitive function: The Epidemiologic Catchment Area Study. Annals of 
Epidemiology, 5, 1-7. 

FINKEL, D., ANDEL, R., GATZ, M. & PEDERSEN, N. L. 2009. The role of occupational 
complexity in trajectories of cognitive aging before and after retirement. Psychology & Aging 24, 
563-573. 

FINKEL, D., REYNOLDS, C. A., BERG, S. & PEDERSEN, N. L. 2006a. Surprising lack of sex 
differences in normal cognitive aging in twins. Int J Aging Hum Dev, 62, 335-57. 

FINKEL, D., REYNOLDS, C. A., MCARDLE, J. J. & PEDERSEN, N. L. 2006b. Age changes in 
processing speed as a leading indicator of cognitive aging. International Journal of Aginig and 
Human Development, 62, 335-357. 

FIOCCO, A. J. & YAFFE, K. 2010. Defining successful aging: The importance of including 
cognitive function over time. Archives of Neurology, 67, 876-880. 

FISHER, G. G., CHAFFEE, D. S. & SONNEGA, A. 2016. Retirement timing: A review and 
recommendations for future research. Work, Aging and Retirement, 2, 230-261. 

https://www.eurofound.europa.eu/publications/article/2017/united-kingdom-low-take-up-of-shared-parental-leave-scheme
https://www.eurofound.europa.eu/publications/article/2017/united-kingdom-low-take-up-of-shared-parental-leave-scheme


 

451 
 

FISHER, G. G., INFURNA, F. J., GROSCH, J., STACHOWSKI, A., FAUL, J. D. & TETRICK, L. 
E. 2014. Mental work demands, retirement, and longitudinal trajectories of cognitive functioning. 
Journal of Occupational Health Psychology 19, 231-242. 

FLINT, E., BARTLEY, M., SHELTON, N. & SACKER, A. 2013. Do labour market status 
transitions predict changes in psychological well-being? Journal of Epidemiology and 
Community Health, 67, 796. 

FORS, S., LENNARTSSON, C. & LUNDBERG, O. 2009. Childhood living conditions, 
socioeconomic position in adulthood, and cognition in later life: Exploring the associations. The 
Journals of Gerontology Series B: Psychological Sciences and Social Sciences, 64B, 750-757. 

FORSTMEIER, S. & MAERCKER, A. 2008. Motivational reserve: Lifetime motivational abilities 
contribute to cognitive and emotional health in old age. Psychology & Aging December, 23, 886-
899. 

FORSTMEIER, S., MAERCKER, A., MAIER, W., VAN DEN BUSSCHE, H., RIEDEL-HELLER, 
S., KADUSZKIEWICZ, H., PENTZEK, M., WEYERER, S., BICKEL, H., TEBARTH, F., LUPPA, 
M., WOLLNY, A., WIESE, B., WAGNER, M. & AGECODE STUDY, G. 2012. Motivational 
reserve: Motivation-related occupational abilities and risk of mild cognitive impairment and 
Alzheimer disease. Psychology & Aging June, 27, 353-363. 

FRATIGLIONI, L., PAILLARD-BORG, S. & WINBLAD, B. 2004. An active and socially 
integrated lifestyle in late life might protect against dementia. The Lancet Neurology, 3, 343-
353. 

FRATIGLIONI, L., WINBLAD, B. & VON STRAUSS, E. 2007. Prevention of Alzheimer's disease 
and dementia. Major findings from the Kungsholmen Project. Physiology & Behavior, 92, 98-
104. 

FRYER, D. & WARR, P. 1984. Unemployment and cognitive difficulties. British Journal of 
Clinical Psychology, 23, 67-68. 

FUJISHIRO, K., MACDONALD, L. A., CROWE, M., MCCLURE, L. A., HOWARD, V. J. & 
WADLEY, V. G. 2017. The role of occupation in explaining cognitive functioning in later life: 
Education and occupational complexity in a U.S. national sample of black and white men and 
women. The Journals of Gerontology Series B: Psychological Sciences and Social Sciences. 

FURSTENBERG, F. F. 2005. Non-normative life course transitions: reflections on the 
significance of demographic events on lives. Advances in Life Course Research, 10, 155-172. 

GALE, C. R., ALLERHAND, M. & DEARY, I. J. 2012. Is there a bidirectional relationship 
between depressive symptoms and cognitive ability in older people? A prospective study using 
the English Longitudinal Study of Ageing. Psychological Medicine, 42, 2057-2069. 

GALE, C. R., DEARY, I. J., KUH, D., HUPPERT, F., RICHARDS, M. & TEAM, T. H. S. 2010. 
Neuroticism in adolescence and cognitive function in midlife in the British 1946 Birth Cohort: 
The HALCyon Program. The Journals of Gerontology Series B: Psychological Sciences and 
Social Sciences, 65B, 50-56. 

GALLO, W. T., BRADLEY, E. H., SIEGEL, M. & KASL, S. V. 2000. Health effects of involuntary 
job loss among older workers: findings from the Health and Retirement Survey. The Journals of 
Gerontology Series B: Psychological Sciences and Social Sciences, 55, S131-S140. 

GAO, Y., HUANG, C., ZHAO, K., MA, L., QIU, X., ZHANG, L., XIU, Y., CHEN, L., LU, W., 
HUANG, C., TANG, Y. & XIAO, Q. 2013. Depression as a risk factor for dementia and mild 
cognitive impairment: a meta-analysis of longitudinal studies. International Journal of Geriatric 
Psychiatry, 28, 441-449. 

GHISLETTA, P., BICKEL, J.-F. & LÖVDÉN, M. 2006. Does activity engagement protect against 
cognitive decline in old age? Methodological and analytical considerations. The Journals of 
Gerontology Series B: Psychological Sciences and Social Sciences, 61, P253-P261. 

GJONÇA, E., TABASSUM, F. & BREEZE, E. 2009. Socioeconomic differences in physical 
disability at older age. Journal of Epidemiology and Community Health, 63, 928-935. 

GOLDBERG, D. P. & HILLIER, V. F. 1979. A scaled version of the General Health 
Questionnaire. Psychological Medicine, 9, 139-145. 

GORDON, S. 2017. Fewer families opt for shared parental leave. Financial Times, September 
18, 2017. 



 

452 
 

GOTTESMAN, R. F., RAWLINGS, A. M., SHARRETT, A. R., ALBERT, M., ALONSO, A., 
BANDEEN-ROCHE, K., COKER, L. H., CORESH, J., COUPER, D. J., GRISWOLD, M. E., 
HEISS, G., KNOPMAN, D. S., PATEL, M. D., PENMAN, A. D., POWER, M. C., SELNES, O. A., 
SCHNEIDER, A. L. C., WAGENKNECHT, L. E., WINDHAM, B. G., WRUCK, L. M. & MOSLEY, 
T. H. 2014. Impact of differential attrition on the association of education With cognitive change 
over 20 years of follow-up: The ARIC Neurocognitive Study. American Journal of Epidemiology, 
179, 956-966. 

GOW, A. J., AVLUND, K. & MORTENSEN, E. L. 2014a. Leisure activity associated with 
cognitive ability level, but not cognitive change. Frontiers in Psychology, 5. 

GOW, A. J., AVLUND, K. & MORTENSEN, E. L. 2014b. Occupational characteristics and 
cognitive aging in the Glostrup 1914 Cohort. The Journals of Gerontology Series B: 
Psychological Sciences and Social Sciences, 69, 228-236. 

GOW, A. J., JOHNSON, W., MISHRA, G., RICHARDS, M., KUH, D. & DEARY, I. J. 2012. Is 
age kinder to the initially more able?: Yes, and no. Intelligence, 40, 49-59. 

GOW, A. J., PATTIE, A. & DEARY, I. J. 2017. Lifecourse activity participation from early, mid, 
and later adulthood as determinants of cognitive aging: The Lothian Birth Cohort 1921. The 
Journals of Gerontology Series B: Psychological Sciences and Social Sciences, 72, 25-37. 

GRIEP, Y., HANSON, L. M., VANTILBORGH, T., JANSSENS, L., JONES, S. K. & HYDE, M. 
2017. Can volunteering in later life reduce the risk of dementia? A 5-year longitudinal study 
among volunteering and non-volunteering retired seniors. PLOS ONE, 12, e0173885. 

GUINEY, H., MACHADO, L. & KNIGHT, B. G. 2017. Volunteering in the community: Potential 
benefits for cognitive aging. The Journals of Gerontology Series B: Psychological Sciences and 
Social Sciences, gbx134-gbx134. 

GUO, G. & HARRIS, K. M. 2000. The mechanisms mediating the effects of poverty on 
children's intellectual development. Demography, 37, 431-447. 

HAMER, M. & CHIDA, Y. 2008. Physical activity and risk of neurodegenerative disease: a 
systematic review of prospective evidence. Psychological Medicine, 39, 3-11. 

HAMMARSTRÖM, A. & JANLERT, U. 2002. Early unemployment can contribute to adult health 
problems: results from a longitudinal study of school leavers. Journal of Epidemiology and 
Community Health, 56, 624-630. 

HATCH, S. L., FEINSTEIN, L., LINK, B. G., WADSWORTH, M. E. J. & RICHARDS, M. 2007. 
The continuing benefits of education: Adult education and midlife cognitive ability in the British 
1946 birth cohort. Journal of Gerontology, 62B, S404-S414. 

HAUSER, R. M. & ROAN, C. L. 2007. Work complexity and cognitive functioning at midlife: 
Cross-validating the Kohn-Schooler hypothesis in an American cohort. Wisconsin, USA: 
Department of Sociology,Center for Demography of Health and Aging, University of Wisconsin-
Madison. 

HAYDEN, K. M., REED, B. R., MANLY, J. J., TOMMETT, D., PIETRZAK, R. H., CHELUNE, G. 
J., YANG, F. M., REVELL, A. J., BENNETT, D. A. & JONES, R. N. 2011. Cogntive decline in 
the elderly: an anlysis of population heterogeneity. Age and Ageing, 40, 684-689. 

HENDERSON, M., RICHARDS, M., STANSFELD, S. & HOTOPF, M. 2012. The association 
between childhood cognitive ability and adult long-term sickness absence in three British birth 
cohorts: a cohort study. BMJ Open, 2. 

HERSHEY, D. A. & HENKENS, K. 2014. Impact of different types of retirement transitions on 
perceived satisfaction with life. The Gerontologist, 54, 232-244. 

HORN, J. L. & CATTELL, R. B. 1967. Age differences in fluid and crystallized intelligence. Acta 
Psychologica, 26, 107-129. 

HULTSCH, D., HERTZOG, C., SMALL, B. J. & DIXON, R. A. 1999. Use it or lose it: Engaged 
lifestyle as a buffer of cognitive decline in aging? Psychology & Aging, 14, , 245-263. 

INFURNA, F. J., OKUN, M. A. & GRIMM, K. J. 2016. Volunteering is associated with lower risk 
of cognitive impairment. Journal of the American Geriatrics Society, 64, 2263-2269. 

JANLERT, U. & HAMMARSTROM, A. 2009. Which theory is best? Explanatory models of the 
relationship between unemployment and health. BMC Public Health, 9. 



 

453 
 

JANLERT, U., WINEFIELD, A. H. & HAMMARSTRÖM, A. 2015. Length of unemployment and 
health-related outcomes: a life-course analysis. The European Journal of Public Health, 25, 
662-667. 

JANZEN, B. L. & MUHAJARINE, N. 2003. Social role occupancy, gender, income adequacy, life 
stage and health: a longitudinal study of employed Canadian men and women. Social Science 
& Medicine, 57, 1491-1503. 

JENKINSON, C. E., DICKENS, A. P., JONES, K., THOMPSON-COON, J., TAYLOR, R. S., 
ROGERS, M., BAMBRA, C. L., LANG, I. & RICHARDS, S. H. 2013. Is volunteering a public 
health intervention? A systematic review and meta-analysis of the health and survival of 
volunteers. BMC Public Health, 13, 773. 

JIN, R. L., SHAH, C. P. & SVOBODA, T. J. 1995. The impact of unemployment on health: a 
review of the evidence. Canadian Medical Association Journal, 153, 529-540. 

JORM, A. F., RODGERS, B., HENDERSON, A. S., KORTEN, A. E., JACOMB, P. A., 
CHRISTENSEN, H. & MACKINNON, A. 1998. Occupation type as a predictor of cognitive 
decline and dementia in old age. Age and Ageing, 27, 477-483. 

KARLAMANGLA, A. S., MILLER-MARTINEZ, D., ANESHENSEL, C. S., SEEMAN, T. E., 
WIGHT, R. G. & CHODOSH, J. 2009. Trajectories of cognitive function in late life in the United 
States: Demographic and socioeconomic predictors. American Journal of Epidemiology, 170, 
331-342. 

KARP, A., ANDEL, R., PARKER, M. G., WANG, H.-X., WINBLAD, B. & FRATIGLIONI, L. 2009. 
Mentally stimulating activities at work during midlife and dementia risk after age 75: Follow-Up 
study From the Kungsholmen Project. American Journal of Geriatric Psychiatry, 17, 227-236. 

KARP, A., KÅREHOLT, I., QIU, C., BELLANDER, T., WINBLAD, B. & FRATIGLIONI, L. 2004. 
Relation of education and occupation-based socioeconomic status to incident Alzheimer’s 
disease. American Journal of Epidemiology, 159, 175-183. 

KARP, A., PAILLARD-BORG, S., WANG, H. X., SILVERSTEIN, M., WINBLAD, B. & 
FRATIGLIONI, L. 2006. Mental, physical and social components in leisure activities equally 
contribute to decrease dementia risk. Dementia and Geriatric Cognitive Disorders, 21, 65-73. 

KHLAT, M., SERMET, C. & LE PAPE, A. 2004. Increased prevalence of depression, smoking, 
heavy drinking and use of psycho-active drugs among unemployed men in France. European 
Journal of Epidemiology, 19, 445-451. 

KIRKWOOD, B. R. & STERNE, J. A. C. 2003. Essential Medical Statistics, Wiley-Blackwell  

KOHN, M. L. & SCHOOLER, C. 1969. Class, occupation, and orientation. American 
Sociological Review, 34, 659-678. 

KOHN, M. L. & SCHOOLER, C. 1982. Job conditions and personality: A longitudinal 
assessment of their reciprocal effects. American Journal of Sociology, 87, 1257-1286. 

KOHN, M. L. & SCHOOLER, C. 1983. Work and personality: an enquiry into the impact of social 
stratification, Norwood, NJ, Ablex. 

KRÖGER, E., ANDEL, R., LINDSAY, J., BENOUNISSA, Z., VERREAULT, R. & LAURIN, D. 
2008. Is complexity of work associated with risk of dementia?: The Canadian Study of Health 
and Aging. American Journal of Epidemiology, 167, 820-830. 

KROLL, L. E. & LAMPERT, T. 2011. Unemployment, social support and health problems: 
Results of the GEDA study in Germany, 2009. Deutsches Ärzteblatt International, 108, 47-52. 

KUH, D., BEN-SHLOMO, Y., LYNCH, J., HALLQVIST, J. & POWER, C. 2003. Life course 
epidemiology. Journal of Epidemiology and Community Health, 57, 778-783. 

KUH, D., COOPER, R., HARDY, R., RICHARDS, M. & BEN-SHLOMO, Y. 2014. Life course 
epidemiology, ageing research, and maturing cohort studies: a dynamic combination for 
understanding healthy ageing. In: KUH, D., COOPER, R., HARDY, R., RICHARDS, M. & BEN-
SHLOMO, Y. (eds.) A Life Course Approach to Healthy Ageing Oxford University Press. 

KUH, D., PIERCE, M., ADAMS, J., DEANFIELD, J., EKELUND, U., FRIBERG, P., GHOSH, A., 
HARWOOD, N., HUGHES, A., MACFARLANE, P. W., MISHRA, G., PELLERIN, D., WONG, A., 
STEPHEN, A. M., RICHARDS, M. & HARDY, R. 2010. Cohort profile: Updating the cohort 



 

454 
 

profile for the MRC National Survey of Health and Development: a new clinic-based data 
collection for ageing research. International Journal of Epidemiology, 40, e1-e9. 

KUH, D. J. & COOPER, C. 1992. Physical activity at 36 years: patterns and childhood 
predictors in a longitudinal study. Journal of Epidemiology and Community Health, 46, 114-119. 

LACEY, R. E., KUMARI, M., SACKER, A., STAFFORD, M., KUH, D. & MCMUNN, A. 2016a. 
Work-family life courses and metabolic markers in the MRC National Survey of Health and 
Development. PLoS ONE, 11, e0161923. 

LACEY, R. E., SACKER, A., BELL, S., KUMARI, M., WORTS, D., MCDONOUGH, P., KUH, D. 
& MCMUNN, A. 2016b. Work-family life courses and BMI trajectories in three British birth 
cohorts. International Journal Of Obesity, 41, 332. 

LACEY, R. E., SACKER, A., KUMARI, M., WORTS, D., MCDONOUGH, P., BOOKER, C. & 
MCMUNN, A. 2016c. Work-family life courses and markers of stress and inflammation in mid-
life: evidence from the National Child Development Study. International Journal of 
Epidemiology, 45, 1247-1259. 

LAITINEN, J., POWER, C., EK, E., SOVIO, U. & JÄRVELIN, M. R. 2002. Unemployment and 
obesity among young adults in a northern Finland 1966 birth cohort. International Journal of 
Obesity, 26, 1329-1338. 

LANG, I. A., HUBBARD, R. E., ANDREW, M. K., LLEWELLYN, D. J., MELZER, D. & 
ROCKWOOD, K. 2009. Neighborhood deprivation, individual socioeconomic status, and frailty 
in older adults. Journal of the American Geriatrics Society, 57, 1776-1780. 

LEE, S., KAWACHI, I., BERKMAN, L. F. & GRODSTEIN, F. 2003. Education, other 
socioeconomic indicators, and cognitive function. American Journal of Epidemiology, 157, 712-
720. 

LEE, Y., BACK, J. H., KIM, J., KIM, S.-H., NA, D. L., CHEONG, H.-K., HONG, C. H. & KIM, Y. 
G. 2010. Systematic review of health behavioral risks and cognitive health in older adults. 
International Psychogeriatrics, 22, 174-187. 

LEIST, A. K., GLYMOUR, M. M., MAKENBACH, J. P., LENTHE, F. J. V. & AVENDANO, M. 
2013. Time away from work predicts later cognitive function: differences by activity during leave. 
Annals of Epidemiology, 23, 455-462. 

LENG, Y., WAINWRIGHT, N. W. J., HAYAT, S., STEPHAN, B. C. M., MATTHEWS, F. E., 
LUBEN, R., SURTEES, P. G., KHAW, K.-T. & BRAYNE, C. 2013. The association between 
social stress and global cognitive function in a population-based study: the European 
Prospective Investigation into Cancer (EPIC)-Norfolk study. Psychological Medicine, 43, 655-
666. 

LGA 2008. Working with the third sector. Front Office Shared Services. London: Local 
Government Association and Improvement and Development Agency. 

LIAO, J., HEAD, J., KUMARI, M., STANSFELD, S., KIVIMAKI, M., SINGH-MANOUX, A. & 
BRUNNER, E. J. 2014. Negative Aspects of Close Relationships as Risk Factors for Cognitive 
Aging. American Journal of Epidemiology, 180, 1118-1125. 

LUPIEN, S. J., MAHEU, F., TU, M., FIOCCO, A. & SCHRAMEK, T. E. 2007. The effects of 
stress and stress hormones on human cognition: Implications for the field of brain and cognition. 
Brain and Cognition, 65, 209-237. 

MACKINNON, A., CHRISTENSEN, H., HOFER, S. M., KORTEN, A. E. & JORM, A. F. 2003. 
Use it and still lose it? The association between activity and cognitive performance established 
using latent growth techniques in a community sample. Aging, Neuropsychology, and Cognition, 
10, 215-229. 

MACKINNON, D. P., KRULL, J. L. & LOCKWOOD, C. M. 2000. Equivalence of the mediation, 
confounding and suppression effect. Prevention Science, 1, 173-181. 

MAGUIRE, E. A., WOOLLETT, K. & SPIERS, H. J. 2006. London taxi drivers and bus drivers: A 
structural MRI and neuropsychological analysis. Hippocampus, 16, 1091-1101. 

MAKEPEACE, G., DOULTON, P., WOOS, L., JOSHI, H. & GALINDA-RUEDA, F. 2003. From 
school to the labour market. In: FERRI, E., BRYNNER, J. & WADSWORTH, M. E. (eds.) 
Changing Britain Changing Lives. London: Institute of Education. 



 

455 
 

MARDEN, J. R., TCHETGEN TCHETGEN, E. J., KAWACHI, I. & GLYMOUR, M. M. 2017. 
Contribution of socioeconomic status at 3 life-course periods to late-life memory function and 
decline: Early and late predictors of dementia risk. American Journal of Epidemiology, 186, 805-
814. 

MARIONI, R. E., PROUST-LIMA, C., AMIEVA, H., BRAYNE, C., MATTHEWS, F. E., 
DARTIGUES, J.-F. & JACQMIN-GADDA, H. 2015. Social activity, cognitive decline and 
dementia risk: a 20-year prospective cohort study. BMC Public Health, 15, 1089. 

MARIONI, R. E., VALENZUELA, M. J., HOUT, A. V. D., BRAYNE, C. & MATTHEWS, F. E. 
2012a. Active cognitive lifestyle is associated with positive cognitive health transitions and 
compression of morbidity from age sixty-five PLOS One, 7. 

MARIONI, R. E., VALENZUELA, M. J., VAN DEN HOUT, A., BRAYNE, C., MATTHEWS, F. E., 
FUNCTION, M. R. C. C. & AGEING, S. 2012b. Active cognitive lifestyle is associated with 
positive cognitive health transitions and compression of morbidity from age sixty-five. PLOS 
ONE, 7, e50940. 

MARIONI, R. E., VAN DEN HOUT, A., VALENZUELA, M. J., BRAYNE, C. & MATTHEWS, F. E. 
2012c. Active cognitive lifestyle associates with cognitive recovery and a reduced risk of 
cognitive decline. Journal of Alzheimer's Disease, 28, 223-230. 

MARMOT, M., BANKS, J., BLUNDELL, R., LESSOF, C. & NAZROO, J. (eds.) 2003. Health, 
wealth and lifestyles of the older population in England: The 2002 English Longitudinal Study of 
Ageing, London: Institute for Fiscal Studies. 

MARMOT, M., OLDFIELD, Z., CLEMENS, S., BLAKE, M., PHELPS, A., NAZROO, J., 
STEPTOE, A., ROGERS, N., BANKS, J. & OSKALA, A. 2016. English Longitudinal Study of 
Ageing: Waves 0-7, 1998-2015. 25th Edition ed.: UK Data Service. SN 5050. 

MARQUIÉ, J. C., DUARTE, L. R., BESSIÈRES, P., DALM, C., GENTIL, C. & RUIDAVETS, J. B. 
2010. Higher mental stimulation at work is associated with improved cognitive functioning in 
both young and older workers. Ergonomics, 53, 1287-1301. 

MCDONOUGH, P., WORTS, D., CORNA, L. M., MCMUNN, A. & SACKER, A. 2017. Later-life 
employment trajectories and health. Advances in Life Course Research. 

MCKEE-RYAN, F. M., SONG, Z., WANBERG, C. R. & KINICKI, A. J. 2005. Psychological and 
physical well-being during unemployment: A meta-analytic study. Journal of Applied 
Psychology, 90, 53-76. 

MCMUNN, A., BARTLEY, M., HARDY, R. & KUH, D. 2006a. Life course social roles and 
women’s health in mid-life: causation or selection? Journal of Epidemiology and Community 
Health, 60, 484-489. 

MCMUNN, A., BARTLEY, M. & KUH, D. 2006b. Women's health in mid-life: Life course social 
roles and agency as quality. Social Science & Medicine, 63, 1561-1572. 

MCMUNN, A., LACEY, R., WORTS, D., MCDONOUGH, P., STAFFORD, M., BOOKER, C., 
KUMARI, M. & SACKER, A. 2015. De-standardization and gender convergence in work–family 
life courses in Great Britain: A multi-channel sequence analysis. Advances in Life Course 
Research. 

MITCHELL, M. B., CIMINO, C. R., BENITEZ, A., BROWN, C. L., GIBBONS, L. E., KENNISON, 
R. F., SHIRK, S. D., ATRI, A., ROBITAILLE, A., MACDONALD, S. W. S., LINDWALL, M., 
ZELINSKI, E. M., WILLIS, S. L., SCHAIE, K. W., JOHANSSON, B., DIXON, R. A., MUNGAS, D. 
M., HOFER, S. M. & PICCININ, A. M. 2012. Cognitively stimulating activities: effects on 
cognition across four studies with up to 21 years of longitudinal data. Journal of Aging 
Research, 2012, 12. 

MONTGOMERY, S. M., BARTLEY, M. J., COOK, D. G. & WADSWORTH, M. E. 1996. Health 
and social precursors of unemployment in young men in Great Britain. Journal of Epidemiology 
and Community Health, 50, 415-422. 

MONTGOMERY, S. M., COOK, D. G., BARTLEY, M. J. & WADSWORTH, M. E. J. 1998. 
Unemployment, cigarette smoking, alcohol consumption and body weight in young British men. 
The European Journal of Public Health, 8, 21-27. 

MORRIS, J. K., COOK, D. G. & SHAPER, A. G. 1992. Non-employment and changes in 
smoking, drinking, and body weight. British Medical Journal, 304, 536-541. 



 

456 
 

NATCEN SOCIAL RESEARCH 2014. The English Longitudinal Study of Ageing (ELSA): Wave 
1 to wave 6 user guide to the core datasets. London, UK: NatCen Social Reasearch. 

NATCEN SOCIAL RESEARCH 2016. The English Longitudinal Study of Ageing (ELSA) Waves 
1 to 7: User guide  to the core datasets. London, UK: NatCen Social Reasearch. 

NEWSON, R. S. & KEMPS, E. B. 2005. General lifestyle activities as a predictor of current 
cognition and cognitive change in older adults: A cross-sectional and longitudinal examination. 
The Journals of Gerontology Series B: Psychological Sciences and Social Sciences, 60, P113-
P120. 

NEWTON, J. N., BRIGGS, A. D. M., MURRAY, C. J. L., DICKER, D., FOREMAN, K. J., WANG, 
H., NAGHAVI, M., FOROUZANFAR, M. H., OHNO, S. L., BARBER, R. M., VOS, T., 
STANAWAY, J. D., SCHMIDT, J. C., HUGHES, A. J., FAY, D. F. J., ECOB, R., GRESSER, C., 
MCKEE, M., RUTTER, H., ABUBAKAR, I., ALI, R., ANDERSON, H. R., BANERJEE, A., 
BENNETT, D. A., BERNABÉ, E., BHUI, K. S., BIRYUKOV, S. M., BOURNE, R. R., BRAYNE, C. 
E. G., BRUCE, N. G., BRUGHA, T. S., BURCH, M., CAPEWELL, S., CASEY, D., 
CHOWDHURY, R., COATES, M. M., COOPER, C., CRITCHLEY, J. A., DARGAN, P. I., 
DHERANI, M. K., ELLIOTT, P., EZZATI, M., FENTON, K. A., FRASER, M. S., FÜRST, T., 
GREAVES, F., GREEN, M. A., GUNNELL, D. J., HANNIGAN, B. M., HAY, R. J., HAY, S. I., 
HEMINGWAY, H., LARSON, H. J., LOOKER, K. J., LUNEVICIUS, R., LYONS, R. A., 
MARCENES, W., MASON-JONES, A. J., MATTHEWS, F. E., MOLLER, H., MURDOCH, M. E., 
NEWTON, C. R., PEARCE, N., PIEL, F. B., POPE, D., RAHIMI, K., RODRIGUEZ, A., 
SCARBOROUGH, P., SCHUMACHER, A. E., SHIUE, I., SMEETH, L., TEDSTONE, A., 
VALABHJI, J., WILLIAMS, H. C., WOLFE, C. D. A., WOOLF, A. D. & DAVIS, A. C. J. 2015. 
Changes in health in England, with analysis by English regions and areas of deprivation, 1990–
2013: a systematic analysis for the Global Burden of Disease Study 2013. The Lancet. 

NILSSON, L.-G. 2003. Memory function in normal aging. Acta Neurologica Scandinavica, 107, 
7-13. 

NORDENMARK, M. & STRANDH, M. 1999. Towards a sociological understanding of mental 
well-being among the unemployed: the rols of economic and psychosocial factors. Sociology, 
33, 577-597. 

O'SULLIVAN, M., BRENNAN, S., LAWLOR, B. A., HANNIGAN, C., ROBERTSON, I. H. & 
PERTL, M. M. 2018. Cognitive functioning among cognitively intact dementia caregivers 
compared to matched self-selected and population controls. Aging & Mental Health, 1-8. 

OKUN, M. A., YEUNG, E. W. & BROWN, S. 2013. Volunteering by older adults and risk of 
mortality: A meta-analysis. Psychology & Aging 28, 564-577. 

ONS. 2010. Standard Occupational Classification 2010 (SOC2010) [Online]. London: Office for 
National Statistics.  [Accessed]. 

ONS 2014a. Annual Mid-Year Population Estimates, 2013. In: OFFICE FOR NATIONAL 
STATISTICS (ed.) Statistical Bulletin. Newport, UK: Office for National Statistics. 

ONS. 2014b. Labour Force Survey Employment status by occupation, April - June 2014 
[Online]. Newport: Office for National Statistics. Available: 
http://webarchive.nationalarchives.gov.uk/20150913031209/http://www.ons.gov.uk/ons/publicati
ons/re-reference-tables.html?edition=tcm%3A77-373844#tab-all-tables [Accessed 21/08/2018 
2018]. 

ONS. 2014c. The National Statistics Socio-economic Classification (NS-SEC rebased on the 
SOC2010) [Online]. Newport, Wales: Office for National Statistics. Available: 
http://www.ons.gov.uk/ons/guide-method/classifications/current-standard-
classifications/soc2010/soc2010-volume-3-ns-sec--rebased-on-soc2010--user-
manual/index.html [Accessed 21/05/2014 2014]. 

ONS 2018a. A guide to labour market statistics. Newport, UK: Office for National Statistics. 

ONS. 2018b. UK labour market: May 2018 [Online]. Newport: Office For National Statistics. 
Available: 
https://www.ons.gov.uk/employmentandlabourmarket/peopleinwork/employmentandemployeety
pes/bulletins/uklabourmarket/may2018#toc [Accessed 15/5/2018 2018]. 

OSLER, M., AVLUND, K. & MORTENSEN, E. L. 2013. Socio-economic position early in life, 
cognitive development and cognitive change from young adulthood to middle age. European 
Journal of Public Health, 23, 974-980. 

http://webarchive.nationalarchives.gov.uk/20150913031209/http:/www.ons.gov.uk/ons/publications/re-reference-tables.html?edition=tcm%3A77-373844#tab-all-tables
http://webarchive.nationalarchives.gov.uk/20150913031209/http:/www.ons.gov.uk/ons/publications/re-reference-tables.html?edition=tcm%3A77-373844#tab-all-tables
http://www.ons.gov.uk/ons/guide-method/classifications/current-standard-classifications/soc2010/soc2010-volume-3-ns-sec--rebased-on-soc2010--user-manual/index.html
http://www.ons.gov.uk/ons/guide-method/classifications/current-standard-classifications/soc2010/soc2010-volume-3-ns-sec--rebased-on-soc2010--user-manual/index.html
http://www.ons.gov.uk/ons/guide-method/classifications/current-standard-classifications/soc2010/soc2010-volume-3-ns-sec--rebased-on-soc2010--user-manual/index.html
https://www.ons.gov.uk/employmentandlabourmarket/peopleinwork/employmentandemployeetypes/bulletins/uklabourmarket/may2018#toc
https://www.ons.gov.uk/employmentandlabourmarket/peopleinwork/employmentandemployeetypes/bulletins/uklabourmarket/may2018#toc


 

457 
 

PARK, B., PARK, J., JUN, J. K., CHOI, K. S. & SUH, M. 2013. Gender differences in the 
association of smoking and drinking with the development of cognitive impairment. PLoS ONE, 
8, e75095. 

PATHAN, S. S., GOTTESMAN, R. F., MOSLEY, T. H., KNOPMAN, D. S., SHARRETT, A. R. & 
ALONSO, A. 2011. Association of lung function with cognitive decline and dementia: The 
Atherosclerosis Risk in Communities (ARIC) Study. European Journal of Neurology, 18, 888-
898. 

PAUL, K. I. & MOSER, K. 2009. Unemployment impairs mental health: Meta-analyses. Journal 
of Vocational Behavior, 74, 264-282. 

PEAVY, G. M., LANGE, K. L., SALMON, D. P., PATTERSON, T. L., GOLDMAN, S., GAMST, A. 
C., MILLS, P. J., KHANDRIKA, S. & GALASKO, D. 2007. The effects of prolonged stress and 
APOE genotype on memory and cortisol in older adults. Biological Psychiatry, 62, 472-478. 

PHARR, J. R., MOONIE, S. & BUNGUM, T. J. 2012. The impact of unemployment on mental 
and physical health, access to health care and health risk behaviours. ISRN Public Health, 
2012. 

PHILPOTT, J. 2012. Britain at work in the reign of Queen Elizabeth II. London: Chartered 
Institute of Personnel and Development. 

PICCININ, A. M., MUNIZ-TERRERA, G., CLOUSTON, S., REYNOLDS, C. A., 
THORVALDSSON, V., DEARY, I. J., DEEG, D. J. H., JOHANSSON, B., MACKINNON, A., 
SPIRO, A., STARR, J. M., SKOOG, I. & HOFER, S. M. 2013. Coordinated analysis of age, sex, 
and education effects on change in MMSE scores. The Journals of Gerontology Series B: 
Psychological Sciences and Social Sciences, 68, 374-390. 

PINQUART, M. & SORENSEN, S. 2003. Differences between caregivers and noncaregivers in 
psychological health and physical gealth: A meta-analysis. Psychology and Aging, 18, 250-267. 

POLLACK, C. E., CHIDEYA, S., CUBBIN, C., WILLIAMS, B., DEKKER, M. & BRAVEMAN, P. 
2007. Should health studies measure wealth?: A systematic review. American Journal of 
Preventive Medicine, 33, 250-264. 

POOL, L. R., WEUVE, J., WILSON, R. S., BÜLTMANN, U., EVANS, D. A. & MENDES DE 
LEON, C. F. 2016. Occupational cognitive requirements and late-life cognitive aging. Neurology, 
86, 1386-1392. 

POTTER, G. G., HELMS, M. J., BURKE, J. R., STEFFENS, D. C. & PLASSMAN, B. L. 2007. 
Job demands and dementia risk among male twin pairs. Alzheimer's & Dementia, 3, 192-199. 

POTTER, G. G., HELMS, M. J. & PLASSMAN, B. L. 2008. Associations of job demands and 
intelligence with cognitive performance among men in late life Neurology, 70, 1803-1808. 

PROULX, C. M., CURL, A. L. & ERMER, A. E. 2017. Longitudinal associations between formal 
volunteering and cognitive functioning. The Journals of Gerontology Series B: Psychological 
Sciences and Social Sciences, gbx110-gbx110. 

PUSHKAR, D., ETEZADI, J., ANDRES, D., ARBUCKLE, T., SCHWARTZMAN, A. E. & 
CHAIKELSON, J. 1999. Models of intelligence in late life: comment on Hultsch et al. (1999). 
Psychology & Aging, 14, 520-527. 

RABBITT, P. 1993. Does it all go together when it goes? The nineteenth Bartlett Memorial 
lecture. The Quarterly Journal of Experimental Psychology Section A, 46, 385-434. 

RABBITT, P., DIGGLE, P., SMITH, D., HOLLAND, F. & MC INNES, L. 2001. Identifying and 
separating the effects of practice and of cognitive ageing during a large longitudinal study of 
elderly community residents. Neuropsychologia, 39, 532-543. 

RADLOFF, L. S. 1977. The CES-D scale: A self-report depression scale for research in the 
general population. Applied Psychological Measurement, 1, 385-401. 

RANTAKEISU, U., STARRIN, B. & HAGQUIST, C. 1999. Financial Hardship and Shame: A 
Tentative Model to Understand the Social and Health Effects of Unemployment. The British 
Journal of Social Work, 29, 877-901. 

RICHARD, E., REITZ, C., HONIG, L. H. & ET AL. 2013. Late-life depression, mild cognitive 
impairment, and dementia. JAMA Neurology, 70, 383-389. 



 

458 
 

RICHARDS, M. 2014. Research impacts: cognitive considerations. International Innovation, 
152, 19-20. 

RICHARDS, M. & ABBOTT, R. A. 2009. Childhood mental health and life chances in Post-war 
Britain: Insights from three national birth cohort studies. London: Centre for Mental Health. 

RICHARDS, M., BARNETT, J. H., XU, M. K., CROUDACE, T. J., GAYSINA, D., KUH, D. & 
JONES, P. B. 2014. Lifetime affect and midlife cognitive function: prospective birth cohort study. 
The British Journal of Psychiatry, 204, 194-199. 

RICHARDS, M. & DEARY, I. J. 2014. A life course approach to cognitive capability. In: KUH, D., 
COOPER, R., HARDY, R., RICHARDS, M. & BEN-SHLOMO, Y. (eds.) A Life Course Approach 
to Healthy Ageing. 1st Ed ed. Oxford, UK: Oxford University Press. 

RICHARDS, M., HARDY, R. & WADSWORTH, M. E. J. 2003a. Does active leisure protect 
cognition? Evidence from a national birth cohort. Social Science & Medicine, 56, 785-792. 

RICHARDS, M. & HATCH, S. L. 2011. A Life Course Approach to the Development of Mental 
Skills. The Journals of Gerontology Series B: Psychological Sciences and Social Sciences, 66B, 
i26-i35. 

RICHARDS, M., JARVIS, M. J., THOMPSON, N. & WADSWORTH, M. E. J. 2003b. Cigarette 
smoking and cognitive decline in midlife: Evidence from a prospective birth cohort study. 
American Journal of Public Health, 93, 994-998. 

RICHARDS, M., KUH, D., HARDY, R. & WADSWORTH, M. 1999. Lifetime cognitive function 
and timing of the natural menopause. Neurology, 53, 308. 

RICHARDS, M., POWER, C. & SACKER, A. 2009. Paths to literacy and numeracy problems: 
evidence from two British birth cohorts. Journal of Epidemiology and Community Health, 63, 
239-244. 

RICHARDS, M. & SACKER, A. 2003. Lifetime antecedents of cognitive reserve. Journal of 
Clinical and Experimental Neuropsychology, 25, 614-624. 

RICHARDS, M., SHIPLEY, B., FUHRER, R. & WADSWORTH, M. E. J. 2004. Cognitive ability 
in childhood and cognitive decline in mid-life: longitudinal birth cohort study. BMJ., 328, 552. 
Epub 2004 Feb 3. 

RICHARDS, M., STRACHAN, D., HARDY, R., KUH, D. & WADSWORTH, M. 2005. Lung 
function and cognitive ability in a longitudinal birth cohort study. Psychosomatic Medicine, 67, 
602-608. 

ROBERTS, B. A., FUHRER, R., MARMOT, M. & RICHARDS, M. 2011. Does retirement 
influence cognitive performance? The Whitehall II Study. Journal of Epidemiology and 
Community Health, 65, 958-963. 

ROHWEDDER, S. & WILLIS, R. J. 2010. Mental Retirement. Journal of Economic Perspectives, 
24, 119-38. 

ROVIO, S., KÅREHOLT, I., HELKALA, E.-L., VIITANEN, M., WINBLAD, B., TUOMILEHTO, J., 
SOININEN, H., NISSINEN, A. & KIVIPELTO, M. 2005. Leisure-time physical activity at midlife 
and the risk of dementia and Alzheimer's disease. The Lancet Neurology, 4, 705-711. 

RUBIN, D. B. 1987. Multiple imputation for nonresponse in surveys, New York, John Wiley and 
Sons. 

SABIA, S., ELBAZ, A., DUGRAVOT, A. & ET AL. 2012. Impact of smoking on cognitive decline 
in early old age: The Whitehall II cohort study. Archives of General Psychiatry, 69, 627-635. 

SALTHOUSE, T. A. 2000. Aging and measures of processing speed. Biological Psychology, 54, 
35-54. 

SALTHOUSE, T. A. 2005. Relations between cognitive abilities and measures of executive 
functioning. Neuropsychology, 19, 532-545. 

SALTHOUSE, T. A. 2006. Mental exercise and mental aging: Evaluating the validity of the ‘‘Use 
it or lose it’’ hypothesis. Perspectives on Psychological Science, 1, 68-87. 

SALTHOUSE, T. A. 2009. When does age-related cognitive decline begin? Neurobiology of 
Aging, 30, 507-514. 



 

459 
 

SALTHOUSE, T. A. 2016. Aging cognition unconfounded by prior test experience. The Journals 
of Gerontology Series B: Psychological Sciences and Social Sciences, 71, 49-58. 

SALTHOUSE, T. A., BERISH, D. E. & MILES, J. D. 2002. The role of cognitive stimulation on 
the relations between age and cognitive functioning. Psychology & Aging, 17, 548-557. 

SAMIM, D., MÉAN, M., CLAIR, C. & MARQUES-VIDAL, P. 2018. A 10-year observational study 
on the trends and determinants of smoking status. PLoS ONE, 13, e0200010. 

SAPOLSKY, R. M. 1996. Why stress is bad for your brain. Science, 273, 749-750. 

SCHAIE, K. W., WILLIS, S. L. & CASKIE, G. I. L. 2004. The Seattle Longitudinal Study: 
Relationship between personality and cognition. Aging, Neuropsychology, and Cognition, 11, 
304-324. 

SCHANE, R. E., WOODRUFF, P. G., DINNO, A., COVINSKY, K. E. & WALTER, L. C. 2008. 
Prevalence and risk factors for depressive symptoms in persons with chronic obstructive 
pulmonary disease. Journal of General Internal Medicine, 23, 1757-1762. 

SCHOOLER, C. 1984. Psychological effects of complex environments during the life span: A 
review and theory. Intelligence, 8, 259-281. 

SCHOOLER, C., MILLER, J., MILLER, K. A. & RICHTAND, C. N. 1984. Work for the 
Household: Its Nature and Consequences for Husbands and Wives. American Journal of 
Sociology, 90, 97-124. 

SCHOOLER, C., MULATU, M. & OATES, G. 1999. The continuing effects of substantively 
complex work on the intellectual functioning of older workers. Psychol Aging., 14, 483-506. 

SCHOOLER, C. & MULATU, M. S. 2001. The reciprocal effects of leisure time activities and 
intellectual functioning in older people: A longitudinal analysis. Psychology & Aging September, 
16, 466-482. 

SEEMAN, T. E., LUSIGNOLO, T. M., ALBERT, M. & BERKMAN, L. 2001. Social relationships, 
social support, and patterns of cognitive aging in healthy, high-functioning older adults: 
MacArthur Studies of Successful Aging. Health Psychology, 20, 243-255. 

SEIDLER, A., NIENHAUS, A., BERNHARDT, T., KAUPPINEN, T., ELO, A.-L. & FRÖLICH, L. 
2004. Psychosocial work factors and dementia. Occupational and Environmental Medicine, 61, 
962-971. 

SINGH-MANOUX, A., KIVIMAKI, M., GLYMOUR, M. M., ELBAZ, A., BERR, C., EBMEIER, K. 
P., FERRIE, J. E. & DUGRAVOT, A. 2012. Timing of onset of cognitive decline: results from 
Whitehall II prospective cohort study. BMJ., 344:d7622., 10.1136/bmj.d7622. 

SINGH-MANOUX, A., RICHARDS, M. & MARMOT, M. 2003. Leisure activities and cognitive 
function in middle age: evidence from the Whitehall II study. Journal of Epidemiology and 
Community Health, 57, 907-913. 

SMALL, B. J., DIXON, R. A., MCARDLE, J. J. & GRIMM, K. J. 2012. Do changes in lifestyle 
engagement moderate cognitive decline in normal aging? Evidence from the Victoria 
Longitudinal Study. Neuropsychology 26, 144-155. 

SMART, E. L., GOW, A. J. & DEARY, I. J. 2014. Occupational complexity and lifetime cognitive 
abilities. Neurology, 83, 2285-2291. 

SOLOMON, A., KÅREHOLT, I., NGANDU, T., WINBLAD, B., NISSINEN, A., TUOMILEHTO, J., 
SOININEN, H. & KIVIPELTO, M. 2007. Serum cholesterol changes after midlife and late-life 
cognition: Twenty-one-year follow-up study. Neurology, 68, 751-756. 

SONG, J., MAILICK, M. R., GREENBERG, J. S., RYFF, C. D. & LACHMAN, M. E. 2016. 
Cognitive aging in parents of children with disabilities. The Journals of Gerontology Series B: 
Psychological Sciences and Social Sciences, 71, 821-830. 

STAFFORD, M., BLACK, S., SHAH, I., HARDY, R., PIERCE, M., RICHARDS, M., WONG, A. & 
KUH, D. 2013. Using a birth cohort to study ageing: representativeness and response rates in 
the National Survey of Health and Development. Eur J Ageing, 10, 145-157. 

STATACORP 2013. Stata statistical software: Release 13. 13 ed.: StataCorp LP. 

STATACORP 2015. Stata statistical software: Release 14. College Station, TX: StataCorp LP. 



 

460 
 

STEEL, N., HUPPERT, F. A., MCWILLIAMS, B. & MELZER, D. 2004. Physical and cognitive 
function. In: MARMOT, M., BANKS, J., BLUNDELL, R., LESSOF, C. & NAZROO, J. (eds.) 
Health, wealth and lifestyles of the older population in England: The 2002 English Longitudinal 
Study of Ageing. London: Institute for Fiscal Studies. 

STERN, C. & KONNO, R. R. N. 2009. Physical leisure activities and their role in preventing 
dementia: a systematic review. International Journal of Evidence-Based Healthcare, 7, 270-282. 

STERN, Y. 2002. What is cognitive reserve? Theory and research application of the reserve 
concept. J Int Neuropsychol Soc., 8, 448-60. 

STERN, Y. 2009. Cognitive reserve. Neuropsychologia, 47, 2015-2028. 

STRAND, B. H., MISHRA, G., KUH, D., GURALNIK, J. M. & PATEL, K. V. 2011. Smoking 
history and physical performance in midlife: Results from the British 1946 Birth Cohort. The 
Journals of Gerontology Series A: Biological Sciences and Medical Sciences, 66A, 142-149. 

STRANDH, M., WINEFIELD, A., NILSSON, K. & HAMMARSTRÖM, A. 2014. Unemployment 
and mental health scarring during the life course. The European Journal of Public Health, 24, 
440-445. 

TAYLOR, H. L., JACOBS, D. R., SCHUCKER, B., KNUDSEN, J., LEON, A. S. & DEBACKER, 
G. 1978. A questionnaire for the assessment of leisure time physical activities. Journal of 
Chronic Diseases, 31, 741-755. 

TAYLOR, R., CONWAY, L., CALDERWOOD, L. & LESSOF, C. 2003. Chapter 9: Methodology. 
In: MICHAEL MARMOT , J. B., RICHARD BLUNDELL , CARLI LESSOF AND JAMES 
NAZROO (ed.) Health, wealth and lifestyles of the older population in England: ELSA 2002. 
London: Institute of Fiscal Studies. 

THEN, F. S., LUCK, T., LUPPA, M., ARELIN, K., SCHROETER, M. L., ENGEL, C., LOFFLER, 
M., THIERY, J., VILLRINGER, A. & RIEDEL-HELLER, S. G. 2014. Association between mental 
demands at work and cognitive functioning in the general population - results of the health study 
of the Leipzig research center for civilization diseases (LIFE). J Occup Med Toxicol, 9, 23. 

THEN, F. S., LUCK, T., LUPPA, M., KONIG, H. H., ANGERMEYER, M. C. & RIEDEL-HELLER, 
S. 2015. Differential effects of enriched environment at work on cognitive decline in old age. 
Neurology, 84, 2169-2176. 

THEN, F. S., LUPPA, M., SCHROETER, M. L., KÖNIG, H.-H., ANGERMEYER, M. C. & 
RIEDEL-HELLER, S. G. 2013. Enriched environment at work and the incidence of dementia: 
Results of the Leipzig Longitudinal Study of the Aged (LEILA 75+). PLoS ONE, 8, e70906. 

TOBIN, M. D., SHEEHAN, N. A., SCURRAH, K. J. & BURTON, P. R. 2005. Adjusting for 
treatment effects in studies of quantitative traits: antihypertensive therapy and systolic blood 
pressure. Statistics in Medicine, 24, 2911-2935. 

TUN, P. A. & LACHMAN, M. E. 2008. Age differences in reaction time and attention in a 
national telephone sample of adults: Education, sex, and task complexity matter. 
Developmental Psychology, 44, 1421-1429. 

TURRELL, G., LYNCH, J. W., KAPLAN, G. A., EVERSON, S. A., HELKALA, E.-L., 
KAUHANEN, J. & SALONEN, J. T. 2002. Socioeconomic position across the lifecourse and 
cognitive function in late middle age. Journal of Gerontology, 57B, S43-S51. 

VALENZUELA, M., BRAYNE, C., SACHDEV, P., WILCOCK, G. & FIONA MATTHEWS ON 
BEHALF OF THE MEDICAL RESEARCH COUNCIL COGNITIVE FUNCTION AGEING STUDY 
2011. Cognitive lifestyle and long-term risk of dementia and survival after diagnosis in a 
multicenter population-based cohort. American Journal of Epidemiology, 173, 1004-1012. 

VALENZUELA, M. J., LEON, I., SUO, C., PIAMBA, D. M., KOCHAN, N., BRODATY, H. & 
SACHDEV, P. 2013. Cognitive lifestyle in older persons: The population-based Sydney Memory 
and Ageing Study. Journal of Alzheimer's Disease, 36, 87-97. 

VAN BUUREN, S. 2007. Multiple imputation of discrete and continuous data by fully conditional 
specification. Statistical Methods in Medical Research, 16, 219-42. 

VAN DER HEIDE, I., VAN RIJN, R. M., ROBROEK, S. J., BURDORF, A. & PROPER, K. I. 
2013. Is retirement good for your health? A systematic review of longitudinal studies. BMC 
Public Health, 13, 1180. 



 

461 
 

VAN HOOREN, S. A. H., VALENTIJN, A. M., BOSMA, H., PONDS, R. W. H. M., VAN BOXTEL, 
M. P. J. & JOLLES, J. 2007. Cognitive functioning in healthy older adults aged 64–81: A cohort 
study into the effects of age, sex, and education. Aging, Neuropsychology, and Cognition, 14, 
40-54. 

VEMURI, P., LESNICK, T. G., PRZYBELSKI, S. A. & ET AL. 2014. Association of lifetime 
intellectual enrichment with cognitive decline in the older population. JAMA Neurology, 71, 
1017-1024. 

VIDAL, J.-S., ASPELUND, T., JONSDOTTIR, M. K., JONSSON, P. V., HARRIS, T. B., LOPEZ, 
O. L., GUDNASON, V. & LAUNER, L. J. 2013. Pulmonary function impairment may be an early 
risk factor for late-life cognitive impairment. Journal of the American Geriatrics Society, 61, 79-
83. 

VIRTANEN, P., VAHTERA, J., BROMS, U., SILLANMÄKI, L., KIVIMÄKI, M. & KOSKENVUO, 
M. 2008. Employment trajectory as determinant of change in health-related lifestyle: the 
prospective HeSSup study. The European Journal of Public Health, 18, 504-508. 

VITALIANO, P. P., MURPHY, M., YOUNG, H. M., ECHEVERRIA, D. & BORSON, S. 2011. 
Does caring for a spouse with dementia promote cognitive decline? A hypothesis and proposed 
mechanisms. J Am Geriatr Soc, 59, 900-8. 

VITALIANO, P. P., ZHANG, J. & SCANLAN, J. M. 2003. Is caregiving hazardous to one's 
physical health? A meta-analysis. Psychol Bull, 129, 946-72. 

VIVOT, A., POWER, M. C., GLYMOUR, M. M., MAYEDA, E. R., BENITEZ, A., SPIRO, A., 
MANLY, J. J., PROUST-LIMA, C., DUFOUIL, C. & GROSS, A. L. 2016. Jump, hop, or skip: 
Modeling practice effects in studies of determinants of cognitive change in older adults. 
American Journal of Epidemiology, 183, 302-314. 

VON HIPPEL, P. T. 2007. Regression with missing Ys: An improved strategy for analyzing 
multiply imputed data. Sociological Methodology, 37, 83-117. 

VONDRAS, D. D., POWLESS, M. R., OLSON, A. K., WHEELER, D. & SNUDDEN, A. L. 2005. 
Differential effects of everyday stress on the episodic memory test performances of young, mid-
life, and older adults. Aging & Mental Health, 9, 60-70. 

WADSWORTH, M., KUH, D., RICHARDS, M. & HARDY, R. 2006. Cohort profile: The 1946 
National Birth Cohort (MRC National Survey of Health and Development). International Journal 
of Epidemiology, 35, 49-54. 

WADSWORTH, M. E. J. & BRYNNER, J. M. (eds.) 2011. A companion to life course studies: 
The social and historical context of the British birth cohort studies Routledge Ltd. 

WADSWORTH, M. E. J., BUTTERWORTH, S. L., HARDY, R. J., KUH, D. J., RICHARDS, M., 
LANGENBERG, C., HILDER, W. S. & CONNOR, M. 2003. The life course prospective design: 
an example of benefits and problems associated with study longevity. Social Science & 
Medicine, 57, 2193-2205. 

WANG, H.-X., KARP, A., WINBLAD, B. & FRATIGLIONI, L. 2002. Late-life engagement in 
social and leisure activities is associated with a decreased risk of dementia: A longitudinal study 
from the Kungsholmen Project. American Journal of Epidemiology, 155, 1081-1087. 

WARSCH, J. R. L. & WRIGHT, C. B. 2010. The aging mind: Vascular health in normal cognitive 
aging. Journal of the American Geriatrics Society, 58, S319-S324. 

WEUVE, J., GLYMOUR, M. M., HU, H., SPARROW, D., SPIRO, A., VOKONAS, P. S. & 
LITONJUA, A. A. 2011. Forced Expiratory Volume in 1 second and cognitive aging in men. 
Journal of the American Geriatrics Society, 59, 1283-1292. 

WHITE, I. R., ROYSTON, P. & WOOD, A. M. 2011. Multiple imputation using chained 
equations: Issues and guidance for practice. Statistics in Medicine, 30, 377-399. 

WILSON, R. S., BARNES, L. L. & BENNETT, D. A. 2003. Assessment of lifetime participation in 
cognitively stimulating activities. Journal of Clinical and Experimental Neuropsychology, 25, 
634-642. 

WILSON, R. S., MENDES DE LEON, C. F., BARNES, L. L., SCHNEIDER, J. A., BIENIAS, J. L., 
EVANS, D. A. & BENNETT, D. A. 2002. Participation in cognitively stimulating activities and risk 
of incident Alzheimer disease. JAMA, 287, 742-748. 



 

462 
 

WILSON, R. S., SCHERR, P. A., BIENIAS, J. L., MENDES DE LEON, C. F., EVERSON-ROSE, 
S. A., BENNETT, D. A. & EVANS, D. A. 2005. Socioeconomic characteristics of the community 
in childhood and cognition in old age. Experimental Aging Research, 31, 393-407. 

WORLD HEALTH ORGANIZATION & ALZHEIMERS DISEASE INTERNATIONAL 2012. 
Dementia: a public health priority. Geneva: World Health Organization. 

XU, M. K., JONES, P. B., BARNETT, J. H., GAYSINA, D., KUH, D., CROUDACE, T. J. & 
RICHARDS, M. 2013. Adolescent self-organization predicts midlife memory in a prospective 
birth cohort study. Psychology and Aging, 28, 958-968. 

XUE, B., CADAR, D., FLEISCHMANN, M., STANSFELD, S., CARR, E., KIVIMÄKI, M., 
MCMUNN, A. & HEAD, J. 2018. Effect of retirement on cognitive function: the Whitehall II 
cohort study. European Journal of Epidemiology, 33, 989-1001. 

ZAHODNE, L. B., GLYMOUR, M. M., SPARKS, C., BONTEMPO, D., DIXON, R. A., 
MACDONALD, S. W. S. & MANLY, J. J. 2011. Education does not slow cognitive decline with 
aging: 12-year evidence from the Victoria Longitudinal Study. Journal of the International 
Neuropsychological Society, 17, 1039-1046. 

ZAHODNE, L. B., STERN, Y. & MANLY, J. J. 2014. Depressive symptoms precede memory 
decline, but not vice versa, in non-demented older adults. Journal of the American Geriatrics 
Society, 62, 130-134. 

ZWAR, L., KÖNIG, H.-H. & HAJEK, A. 2018. The impact of informal caregiving on the cognitive 
function of older caregivers: Evidence from a longitudinal, population-based study. The 
American Journal of Geriatric Psychiatry, 26, S151-S152. 

 

 

 

 

  



 

463 
 

  



 

464 
 

A. Annex A 

A.1 Association of non-employment and cognitive function (age 60+): 
Findings of the complete case analysis 

Section 5.3.4 presented the results of the multivariable analyses that were undertaken to examine the 

association between non-employment duration and cognitive function at age 60-64 amongst the NSHD 

sample based on the analyses of the imputed datasets. Tables A.1 (men) and A.2 (women) present the 

results of the same analyses that were undertaken on members of the NSHD sample who had complete 

data on the analytic variables. Model 1 tested the crude association between non-employment duration 

and cognitive function at age 60-64. Model 2 made adjustment for childhood social class, childhood 

cognitive ability, adolescent mental health measured by self-organisation problems, and educational 

attainment at age 26. Models 3-5 were based on model 2. Model 3 made additional adjustment for the 

indicators of disuse, head of household social class and occupational complexity (proxied by the NS-SEC). 

Model 4 made additional adjustment for the physical and mental health mediators (self-reported 

hypertension, SBP, BMI and mental health). Model 5 made additional adjustment for the lifestyle mediators 

at age 60-64 (smoking intensity, physical activity, and social activity). The final model included all the 

variables in the previous models. 

 

The results of the analyses of the complete cases for the association between non-employment and 

cognitive functioning at age 60-64 for men were broadly consistent with the pooled analysis of the imputed 

datasets, however, the effect sizes seen in the analyses of the complete cases were smaller, and as a 

result, none was significant in the fully adjusted model. The smaller effect sizes can be related to study 

members who were missing cognitive information having longer non-employment durations, and study 

members who were missing non-employment information having lower cognitive test scores. For women 

the findings of the analyses of complete cases were also broadly consistent with the pooled analysis of the 

imputed datasets; that is non-employment was not significantly associated with age 60-64 cognitive 

function. 
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Table A.1: The association between non-employment duration and cognitive function (age 60+): men (Verbal recall: n=446; Search speed: n=454; Search accuracy: 
n=455) 

 
Non-employment duration (0-12 

months omitted) 

Model 1 Model 2 Model 3 Model 4 Model 5 Final model 

β β β β β β 

95%CI 95%CI 95%CI 95%CI 95%CI 95%CI 

Verbal recall 1-5 years 1.29 0.59 0.58 0.68 0.44 0.59 
  -0.22, 2.79 -0.72, 1.90 -0.72, 1.88 -0.64, 2.00 -0.84, 1.73 -0.71, 1.89 
 >5-10 years -0.90 -1.37 -1.59 -1.09 -1.44 -1.42 
  -2.88, 1.08 -3.17, 0.42 -3.37, 0.20 -2.89, 0.72 -3.22, 0.33 -3.19, 0.35 
 >10-15 years -1.25 -1.70 -2.01 -1.34 -1.65 -1.52 
  -3.69, 1.20 -4.07, 0.68 -4.07, 0.04 -3.65, 0.98 -3.89, 0.69 -3.51, 0.47 
 >15 years -2.94 -2.06 0.18 -1.93 -1.87 0.22 
  -5.71, -0.17 -4.63, 0.51 -2.69, 3.04 -4.33, 0.47 -4.08, 0.35 -2.46, 2.90 
 Linear association -0.48 -0.54 -0.48 -0.45 -0.53 -0.39 
  -1.03, 0.06 -1.03, -0.05 -1.01, 0.05 -0.94, 0.04 -1.00, 0.07 -0.91, 0.12 

Search speed 1-5 years -5.80 -8.69 -9.37 -7.17 -8.43 -6.42 
  -23.38, 11.78 -25.51, 8.12 -27.05, 8.32 -23.47, 9.13 -25.55, 8.68 -23.84, 11.00 
 >5-10 years 18.18 13.27 12.68 13.9 12.99 12.51 
  -8.98, 45.34 -12.05, 38.59 -13.42, 38.77 -12.35, 40.14 -11.67, 37.65 -13.88, 38.89 
 >10-15 years -2.08 -1.84 1.41 -1.63 0.64 6.04 
  -30.31, 26.14 -27.09, 23.41 -24.35, 27.18 -27.87, 24/61 -27.27, 28.56 -22.15, 34.23 
 >15 years -32.26 -31.67 -28.45 -28.12 -26.69 -21.94 
  -58.52, -6.00 -57.46, -5.89 -61.72, 4.83 -52.37, -3.87 -50.18, -3.21 -56.97, 13.09 
 Linear association -1.03 -1.77 -0.12 -1.39 -1.01 0.89 
  17.45, 5.40 -7.72, 4.18 -6.23, 6.00 -7.43, 4.65 -6.98, 4.96 -5.61, 7.38 

Search accuracy 1-5 years -0.53 -0.88 -0.81 -0.65 -0.86 -0.52 
  -1.76, 0.69 -2.07, 0.30 -2.02, 0.40 -1.81, 0.51 -2.04, 0.32 -1.73, 0.68 
 >5-10 years 1.17 0.73 0.82 0.84 0.71 0.95 
  -0.50, 2.83 -0.85, 2.32 -0.80, 2.44 -0.76, 2.45 -0.85, 2.27 -0.68, 2.58 
 >10-15 years 1.08 1.03 1.13 1.07 1.17 1.4 
  -0.94, 3.10 -0.80, 2.86 -0.72, 2.98 -0.84, 2.99 -0.66, 3.00 -0.53, 3.33 
 >15 years -1.81 -1.87 -1.36 -1.57 -1.82 -1.16 
  -3.77, 0.14 -3.74, -0.003 -3.61, 0.90 -3.37, 0.22 -3.53, -0.10 -3.16, 0.84 
 Linear association 0.06 -0.02 0.13 0.03 0.002 0.21 
  -0.37, 0.49 -0.43, 0.39 -0.31, 0.56 -0.38, 0.44 -0.41, 0.42 -0.24, 0.65 
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Table A.2: The association between non-employment duration and cognitive function (age 60+): Women (Verbal recall: n=470; Search speed/ accuracy: n=474) 
 

Non-employment duration (0-12 
months omitted) 

Model 1 Model 2 Model 3 Model 4 Model 5 Final model 

β β β β β β 

95%CI 95%CI 95%CI 95%CI 95%CI 95%CI 

Verbal recall 1-5 years -1.07 -1.06 -0.63 -1.02 -1.23 -0.88 
  -3.12, 0.99 -2.78, 0.66 -2.44, 1.17 -2.70, 0.66 -2.98, 0.52 -2.66, 0.90 
 >5-10 years 0.86 0.04 0.36 0.13 -0.27 0.08 

  -1.26, 2.98 -1.78, 1.86 1-.53, 2.24 -1.65, 1.91 -2.04, 1.50 -1.72, 1.87 
 >10-15 years -0.54 -0.06 0.12 0.06 -0.55 -0.25 

  -2.73, 1.65 -1.93, 1.81 -1.84, 2.08 -1.84, 1.95 -2.30, 1.20 -2.09, 1.59 
 >15-20 years -2.98 -1.61 -1.27 -1.31 -2.07 -1.67 

  -5.36, -0.60 -3.93, 0.71 -3.71, 1.17 -3.58, 0.96 -4.36, 0.22 -3.98, 0.64 
 >20 years -1.30 -1.16 -0.43 -1.12 -1.44 -0.90 

  -3.77, 1.16 -3.33, 1.02 -2.60, 1.75 -3.18, 0.95 -3.50, 0.61 -2.88, 1.09 

 Linear association -0.30 -0.14 0.06 -0.11 -0.22 -0.14 

  -0.71, 0.11 -0.51, 0.22 -0.44, 0.33 -0.46, 0.24 -0.57, 0.12 -0.49, 0.21 

Search speed 1-5 years 12.06 10.28 10.67 11.60 9.61 10.82 
  -9.35, 33.48 -11.30, 31.87 -10.55, 31.89 -9.85, 33.04 -11.96, 31.18 -10.75, 32.40 
 >5-10 years 19.72 15.75 15.44 17.16 16.93 18.19 

  -0.47, 39.91 -4.63, 36.13 -4.63, 35.51 -3.20, 37.51 -3.40, 37.25 -2.15, 38.54 
 >10-15 years 5.46 4.36 5.09 7.71 4.38 8.92 

  -22.47, 33.40 -22.65, 31.37 -23.35, 33.53 -20.31, 35.72 -22.94, 31.69 -21.04, 38.88 
 >15-20 years 4.46 11.31 15.79 14.75 8.57 15.37 

  -25.65, 34.57 -19.25, 41.87 -15.23, 46.80 -16.40, 45.90 -23.94, 41.07 -17.85, 48.59 
 >20 years 11.89 13.42 17.98 13.18 11.3 15.90 

  -18.39, 42.17 -16.21, 43.04 -10.51, 46.47 -17.22, 43.59 -18.07, 40.67 -13.06, 44.86 

 Linear association 0.83 1.71 2.49 2.04 1.29 2.50 

  -4.13, 5.78 -3.23, 6.65 -2.54, 7.51 -3.00, 7.07 -3.71, 6.30 -2.76, 7.76 

Search accuracy 1-5 years -0.40 -0.49 -0.45 -0.47 -0.63 -0.61 
  -1.86, 1.07 -1.96, 0.99 -1.88, 0.98 -1.94, 1.00 -2.12, 0.85 -2.05, 0.82 
 >5-10 years 0.85 0.56 0.54 0.60 0.54 0.58 

  -0.55, 2.25 -0.83, 1.94 -0.81, 1.89 -0.80, 2.00 -0.85, 1.93 -0.78, 1.94 
 >10-15 years -0.05 -0.01 -0.02 0.08 -0.11 -0.01 

  -1.72, 1.63 -1.73, 1.71 -1.76, 1.73 -1.67, 1.83 -1.83, 1.62 -1.77, 1.75 
 >15-20 years -0.91 -0.52 -0.17 -0.37 -0.88 -0.47 

  -2.65, 0.84 -2.20, 1.16 -1.93, 1.59 -2.06, 1.32 -2.60, 0.85 -2.25, 1.32 
 >20 years -0.16 -0.13 0.24 -0.14 -0.45 -0.10 
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  -2.38, 2.06 -2.33, 2.06 -1.89, 2.36 -2.36, 2.09 -2.61, 1.71 -2.16, 1.96 

 Linear association -0.05 -0.003 0.07 0.02 -0.05 0.04 

  -0.38, 0.29 -0.33, 0.33 -0.25, 0.39 -0.32, 0.35 -0.38, 0.28 -0.29, 0.36 
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A.2 Association of non-employment and cognitive function (age 69): 
Findings of the complete case analysis  

Section 5.3.4 also presented the results of the multivariable analyses that were undertaken to examine the 

associations between non-employment duration and cognitive function at age 69 amongst the NSHD 

sample based on the analysis of the imputed datasets. Tables A.3 (men) and A.4 (women) present the 

results of the same analyses that were undertaken on members of the NSHD sample who had complete 

data on the analytic variables. The analytic models were the same as those used above. 

 

Similarly to the association between non-employment and cognitive function at age 60-64, results of the 

analyses of complete cases were broadly consistent with the analyses of the imputed datasets. 
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Table A.3: The association between non-employment duration and cognitive function (age 69): men (Verbal recall: n=446; Search speed n=454; Search accuracy: 
n=455) 

 
Non-employment duration (0-12 

months omitted) 

Model 1 Model 2 Model 3 Model 4 Model 5 Final model 

β β β β β β 

95%CI 95%CI 95%CI 95%CI 95%CI 95%CI 

Verbal recall 1-5 years 0.66 -0.09 -0.39 0.10 -0.23 -0.32 
  -0.89, 2.21 -1.46, 1.28 -1.75, 0.96 -1.30, 1.50 -1.61, 1.15 -1.71, 1.07 

 >5-10 years 0.00 -0.76 -0.96 -0.45 -0.74 -0.76 

  -1.77, 1.77 -2.40, 0.89 -2.64, 0.72 -2.10, 1.19 -2.40, 0.93 -2.46, 0.94 

 >10-15 years -3.33 -4.14 -4.93 -3.87 -4.25 -4.84 

  -7.50, 0.83 -7.98, -0.30 -8.52, -1.35 -7.74, 0.01 -7.84, -0.66 -8.35, -1.33 

 >15 years -2.00 -1.56 -0.50 -1.41 -1.44 -0.35 

  -4.80, 0.80 -4.14, 1.02 -2.55, 1.55 -4.21, 1.38 -4.29, 1.41 -2.88, 2.18 

 Linear association -0.47 -0.66 -0.77 -0.57 -0.67 -0.72 

  -1.11, 0.16 -1.24, -0.07 -1.42, -0.11 -1.16, 0.03 -1.26, -0.08 -1.39, -0.06 

Search speed 1-5 years -11.14 -10.73 -11.32 -9.06 -9.38 -7.35 
  -29.00, 6.72 -28.21, 6.75 -29.87, 7.22 -26.30, 8.17 -27.10, 8.34 -26.02, 11.31 

 >5-10 years -4.30 -6.70 -7.92 -3.99 -6.73 -5.64 

  -24.72, 16.11 -27.09, 13.70 -28.36, 12.52 -24.66, 16.68 -27.68, 14.22 -26.99, 15.72 

 >10-15 years 0.13 1.10 2.74 3.44 3.7 9.43 

  -34.97, 35.23 -35.94, 38.15 -36.76, 42.23 -33.96, 40.85 -33.02, 40.43 -29.94, 48.80 

 >15 years -24.71 -23.59 -17.62 -21.78 -18.83 -11.56 

  -53.43, 4.01 -54.11, 6.94 -49.32, 14.08 -51.89, 8.33 -49.42, 11.76 -42.43, 19.30 

 Linear association -3.50 -3.60 -2.84 -2.80 -2.81 -1.09 

  -9.80, 2.81 -9.96, 2.75 -9.87, 4.19 -9.18, 3.58 -9.13, 3.51 -8.08, 5.90 

Search accuracy 1-5 years -1.17 -1.28 -1.27 -1.13 -1.29 -1.09 
  -2.63, 0.30 -2.64, 0.07 -2.67, 0.14 -2.47, 0.21 -2.68, 0.10 -2.50, 0.33 

 >5-10 years -0.19 -0.58 -0.72 -0.44 -0.62 -0.65 

  -1.78, 1.40 -2.16, 1.01 -2.33, 0.90 -2.03, 1.14 -2.24, 1.00 -2.35, 1.05 

 >10-15 years -0.22 -0.32 -0.16 -0.25 -0.18 0.07 

  -2.74, 2.31 -3.00, 2.35 -2.93, 2.61 -2.88, 2.38 -2.87, 2.51 -2.67, 2.81 

 >15 years -1.83 -1.67 -1.26 -1.53 -1.43 -0.95 

  -4.21, 0.56 -4.18, 0.85 -4.19, 1.66 -3.98, 0.92 -3.93, 1.06 -3.79, 1.89 

 Linear association -0.27 -0.32 -0.28 0.28 -0.29 -0.21 

  -0.75, 0.20 -0.81, 0.16 -0.82, 0.26 -0.76, 0.20 -0.78, 0.20 -0.75, 0.33 
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Table A.4: The association between non-employment duration and cognitive function (age 69): Women (Verbal recall: n=473; Search speed/ accuracy: n=477) 
 

Non-employment duration (0-12 
months omitted) 

Model 1 Model 2 Model 3 Model 4 Model 5 Final model 

β β β β β β 

95%CI 95%CI 95%CI 95%CI 95%CI 95%CI 

Verbal recall >1-5 years -0.10 -0.16 0.32 -0.11 -0.28 0.11 
  -1.86, 1.65 -1.72, 1.39 -1.28, 1.93 -1.69, 1.48 -1.90, 1.35 -1.60, 1.82 
 >5-10 years 1.41 0.54 0.91 0.58 0.52 0.8 

  -0.51, 3.32 -1.17, 2.24 -0.81, 2.62 -1.14, 2.30 -1.23, 2.26 -0.97, 2.58 
 >10-15 years -0.13 0.10 0.33 0.03 -0.22 -0.17 

  -2.21, 1.95 -1.82, 2.02 -1.61, 2.28 -1.93, 1.98 -2.19, 1.74 -2.18, 1.83 
 >15-20 years -1.14 -0.10 0.19 -0.02 -0.39 -0.24 

  -3.57, 1.28 -2.54, 2.35 -2.36, 2.73 -2.44, 2.40 -2.77, 1.99 -2.62, 2.14 
 >20 years 0.31 0.44 0.75 0.57 0.28 0.39 

  -1.96, 2.58 -1.84, 2.71 -1.41, 2.92 -1.68, 2.82 -1.98, 2.54 -1.76, 2.54 

 Linear association -0.04 0.07 0.10 0.08 0.02 0.008 

  -0.42, 0.34 -0.30, 0.45 -0.27, 0.46 -0.28, 0.44 -0.35, 0.40 -0.35, 0.37 

Search speed 1-5 years -9.47 -12.78 -14.22 -9.24 -13.55 -12.80 
  -31.01, 12.08 -34.56, 9.00 -35.91, 7.46 -31.09, 12.60 -35.32, 8.22 -34.59, 8.99 
 >5-10 years 3.26 -0.21 -1.29 2.52 0.12 1.08 

  -18.38, 24.89 -22.58, 22.15 -23.56, 20.99 -20.12, 25.16 -21.73, 21.97 -21.21, 23.36 
 >10-15 years 8.78 8.00 7.64 11.68 9.53 11.70 

  -19.94, 37.49 -20.76, 36.76 -20.79, 36.07 17.51, 40.87 -17.93, 36.99 -15.90, 39.29 
 >15-20 years -12.95 -8.58 -11.46 -5.19 -9.72 -10.79 

  -43.77, 17.86 -40.91, 23.75 -43.85, 20.93 -37.34, 26.96 -42.68, 23.23 -43.94, 22.36 
 >20 years -11.77 -12.30 -10.95 -10.77 -16.34 -13.39 

  -41.40, 17.87 -42.17, 17.56 -42.40, 20.51 -41.51, 19.96 -45.84, 13.16 -44.70, 17.91 

 Linear association -0.67 -0.09 0.23 0.24 -0.34 0.39 

  -5.61, 4.26 -5.20, 5.02 -4.97, 5.43 -4.91, 5.40 -5.43, 4.75 -4.79, 5.57 

Search accuracy 1-5 years -0.86 -0.93 -1.01 -0.74 -1.07 -1.04 
  -2.44, 0.73 -2.52, 0.66 -2.58, 0.56 -2.32, 0.84 -2.64, 0.49 -2.59, 0.51 
 >5-10 years -0.20 -0.42 -0.53 -0.27 -0.5 -0.47 

  -1.81, 1.41 -2.05, 1.21 -2.14, 1.09 -1.92, 1.37 -2.14, 1.13 -2.11, 1.18 
 >10-15 years 0.44 0.47 0.4 0.71 0.37 0.54 

  -1.436, 2.32 -1.48, 2.42 -1.53, 2.33 -1.23, 2.65 -1.53, 2.28 -1.34, 2.42 
 >15-20 years -0.61 -0.17 -0.11 0.06 -0.46 -0.30 

  -2.82, 1.61 -2.45, 2.12 -2.44, 2.22 -2.22, 2.35 -2.80, 1.86 -2.65, 2.05 
 >20 years -0.28 -0.20 0.16 -0.15 -0.57 -0.19 
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  -2.47, 1.91 -2.39, 1.98 -2.21, 2.53 -2.38, 2.08 -2.67, 1.52 -2.55, 2.16 

 Linear association 0.04 0.10 0.15 0.12 0.05 0.13 

  -0.31, 0.40 -0.26, 0.45 -0.22, 0.52 -0.24, 0.48 -0.30, 0.39 -0.24, 0.50 
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A.3 Association between non-employment with and cognitive decline: 
Findings of the complete case analysis 

Section 5.3.5 presented the results of the multivariable analyses that were undertaken to examine the 

association between non-employment duration and cognitive decline between age 60-64 and 69 in the 

NSHD sample based on the analyses of the imputed datasets. Tables A.5 (men) and A.6 (women) present 

the results of the same analyses that was undertaken on members of the NSHD sample who had 

complete data on the analytic variables. Model 1 tested the association between non-employment and 

cognitive decline adjusted for the corresponding age 60-64 cognitive score. Model 2 added the 

confounding childhood factors: social class of origin, childhood cognitive ability, adolescent organisation 

and emotional problems, and educational attainment. Models 3-5 were based on model 2 and adjusted for 

possible mediators of the association between non-employment and cognitive decline. Model 3 adjusted 

for the indicators of disuse (head of household social class and occupational complexity). Model 4 

adjusted for the physical and mental health mediators (heart problems, SBP, BMI and mental health). 

Model 5 adjusted for the lifestyle factors smoking intensity, physical activity and social activity. The final 

model adjusted for all of the variables that were included in the previous models.  

 

Similarly to the association between non-employment and cognitive function, the results of the analyses of 

complete cases examining the association between non-employment duration and cognitive decline were 

consistent with the results from the pooled analyses of the imputed datasets. The effect sizes for the 

association between non-employment and cognitive decline were also smaller in the complete case 

analyses, and except for the association between >10-15 years of non-employment and faster verbal 

recall decline in men, they were not significant at the 0.05 level.
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Table A.5: The association between non-employment duration and cognitive function: men (Verbal recall: n=446; Search speed and accuracy: n=454) 
 

Non-employment duration (0-
12 months omitted) 

Model 1 Model 2 Model 3 Model 4 Model 5 Final model 

β β β β β β 

95%CI 95%CI 95%CI 95%CI 95%CI 95%CI 

Verbal recall 1-5 years -0.24 -0.46 -0.75 -0.34 -0.51 -0.68 

  -1.36, 0.87 -1.52, 0.61 -1.79, 0.28 -1.39, 0.72 -1.57, 0.56 -1.72, 0.35 

 >5-10 years 0.63 0.09 0.02 0.19 0.14 0.07 

  -0.52, 1.78 -1.12, 1.31 -1.28, 1.31 -1.05, 1.44 -1.08, 1.36 -1.26, 1.40 

 >10-15 years -2.46 -3.07 -3.7 -3.02 -3.22 -3.90 

  -5.23, 0.31 -5.89, -0.24 -6.51, -0.88 -5.93, -0.12 -5.96, -0.48 -6.76, -1.04 

 >15 years 0.06 -0.26 -0.63 -0.15 -0.27 -0.41 

  -2.53, 2.65 -2.73, 2.21 -2.91, 1.65 -2.76, 2.45 -2.85, 2.30 -2.96, 2.14 

 Linear association -0.14 -0.32 -0.31 -0.28 -0.34 -0.48 

  -0.61, 0.34 -0.79, 0.16 -0.74, 0.12 -0.77, 0.20 -0.82, 0.15 -1.03, 0.07 

Search speed 1-5 years -7.71 -5.78 -5.87 -5.34 -4.53 -3.48 

  -22.34, 6.92 -20.51, 8.95 -21.12, 9.38 -20.00, 9.32 -19.40, 10.33 -18.90, 11.95 

 >5-10 years -15.05 -14.50 -15.39 -12.76 -14.54 -13.66 

  -32.25, 2.14 -30.56, 1.56 -31.75, 0.98 -29.11, 3.59 -30.72, 1.64 -30.62, 3.29 

 >10-15 years 1.36 2.46 2.23 4.15 3.60 6.2 

  -25.70, 28.42 -27.61, 32.53 -31.23, 35.68 -26.51, 34.81 -25.45, 32.66 -26.66, 39.06 

 >15 years -5.63 -5.01 -1.61 -4.09 -3.07 2.72 

  -34.70, 23.43 -34.53, 24.50 -34.63, 31.42 -33.22, 25.04 -33.22, 27.09 -31.66, 37.10 

 Linear association -2.90 -2.61 -2.66 -2.03 -2.26 -1.61 

  -8.44, 2.65 -8.07, 2.85 -8.19, 2.88 -7.59, 3.52 -7.65, 3.13 -7.48, 4.27 

Search accuracy 1-5 years -0.68 -0.63 -0.66 -0.63 -0.65 -0.64 

  -1.85, 0.50 -1.78, 0.51 -1.77, 0.45 -1.80, 0.54 -1.81, 0.51 -1.77, 0.48 

 >5-10 years -0.91 -1.01 -1.24 -0.92 -1.05 -1.24 

  -2.19, 0.37 -2.23, 0.22 -2.53, 0.05 -2.15, 0.30 -2.32, 0.22 -2.57, 0.10 

 >10-15 years -0.87 -0.92 -0.79 -0.92 -0.92 -0.70 

  -2.62, 0.87 -2.92, 1.08 -2.98, 1.41 -2.15, 0.30 -2.94, 1.11 -2.94, 1.55 

 >15 years -0.43 -0.33 -0.4 -0.32 -0.15 -0.11 

  -2.24, 1.38 -2.21, 1.55 -2.62, 1.82 -2.19, 1.56 -2.14, 1.83 -2.51, 2.28 

 Linear association -0.28 -0.28 -0.48 -0.26 -0.28 -0.31 

  -0.65, 0.09 -0.66, 0.09 -0.86, -0.10 -0.64, 0.13 -0.66, 0.11 -0.75, 0.12 
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Table A.6: The association between non-employment duration and cognitive decline: Women (Verbal recall: n=473; Search speed and accuracy: n=477) 
 

Non-employment duration (0-
12 months omitted) 

Model 1 Model 3 Model 4 Model 5 Model 6 Final model 
β β β β β β 

95%CI 95%CI 95%CI 95%CI 95%CI 95%CI 

Verbal recall 1-5 years 0.46 0.36 0.61 0.39 0.36 0.53 

  -0.88, 1.80 -0.97, 1.69 -0.79, 2.00 -0.97, 1.74 -1.04, 1.76 -0.92, 1.98 

 >5-10 years 0.78 0.47 0.68 0.49 0.65 0.78 

  -0.68, 2.24 -0.98, 1.92 -0.78, 2.13 -0.97, 1.96 -0.85, 2.14 -0.71, 2.27 

 >10-15 years 0.13 0.07 0.2 -0.02 0.03 -0.04 

  -1.49, 1.76 -1.59, 1.73 -1.53, 1.94 -1.72, 1.67 -1.71, 1.76 -1.85, 1.78 

 >15-20 years 0.59 0.70 0.79 0.67 0.66 -0.04 

  -1.62, 2.79 -1.58, 2.97 -1.54, 3.13 -1.62, 2.95 -1.61, 2.93 -1.85, 1.78 

 >20 years 1.01 1.00 0.94 1.10 1.02 0.87 

  -0.73, 2.74 -0.80, 2.81 -0.93, 2.82 -0.69, 2.90 -0.83, 2.87 -1.02, 2.76 

 Linear association 0.13 0.14 0.11 0.14 0.14 0.08 

  -0.18, 0.43 -0.18, 0.46 -0.18, 0.40 -0.18, 0.46 -0.19, 0.46 -0.25, 0.42 

Search speed 1-5 years -15.58 -17.68 -19.4 -14.62 -18.38 -18.09 

  -33.04, 1.87 -35.49, 0.14 -37.32, -1.48 -33.07, 3.82 -36.29, -0.46 -36.84, 0.67 

 >5-10 years -7.14 -8.60 -9.54 -6.25 -9.20 -8.54 

  -24.79, 10.51 -26.23, 9.02 -27.35, 8.27 -24.20, 11.71 -26.43, 8.03 -26.49, 9.40 

 >10-15 years 6.40 6.12 5.25 8.62 7.45 7.68 

  -17.94, 30.75 -16.97, 29.21 -17.05, 27.55 -15.33, 32.56 -14.77, 29.66 -14.97, 30.32 

 >15-20 years -14.67 -14.84 -20.54 -12.62 -14.75 -19.35 

  -38.93, 9.59 -40.45, 10.78 -44.39, 3.31 -38.42, 13.19 -40.16, 10.65 -44.04, 5.33 

 >20 years -17.71 -19.57 -21.12 -17.72 -22.69 -22.55 

  -36.89, 1.48 -39.91, 0.78 -45.20, 2.97 -38.09, 2.65 -43.18, -2.20 -46.64, 1.55 

 Linear association -1.02 -1.08 -0.09 -0.83 -1.14 -1.07 

  -4.74, 2.69 -4.99, 2.84 -3.81, 3.63 -4.72, 3.06 -5.04, 2.77 -5.15, 3.02 

Search accuracy 1-5 years -0.51 -0.52 -0.62 -0.33 -0.60 -0.54 

  -1.68, 0.67 -1.70, 0.66 -1.85, 0.61 -1.54, 0.89 -1.77, 0.58 -1.80, 0.71 

 >5-10 years -0.73 -0.79 -0.89 -0.64 -0.88 -0.84 

  -1.95, 0.48 -1.98, 0.40 -2.12, 0.34 -1.83, 0.55 -2.08, 0.32 -2.10, 0.42 

 >10-15 years 0.52 0.61 0.54 -0.85 0.54 0.70 

  -0.85, 1.90 -0.78, 1.99 -0.84, 1.92 -0.54, 2.4 -0.83, 1.91 -0.67, 2.08 

 >15-20 years 0.14 0.25 0.06 0.44 0.17 0.10 

  -1.66, 1.95 -1.57, 2.07 -1.70, 1.81 -1.36, 2.23 -1.68, 2.01 -1.67, 1.88 

 >20 years -0.09 -0.12 -0.05 -0.06 -0.30 -0.19 
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  -1.43, 1.24 -1.46, 1.22 -1.49, 1.39 -1.42, 1.30 -1.65, 1.05 -1.69, 1.32 

 Linear association 0.09 0.10 0.21 0.11 0.08 0.1 

  -0.16, 0.34 -0.15, 0.35 -0.03, 0.45 -0.13, 0.36 -0.17, 0.33 -0.15, 0.46 
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B. Annex B 

B.1 Deriving variables to indicate the duration of each employment gap 

As was detailed in section 6.3.2 there were cases where respondents to the life history interview provided 

the end dates for two consecutive employment spells but were not able to provide the start date of the later 

employment spell. In such cases the start date was imputed as the midpoint between the two end dates. 

Table B.1 presents the number of core members who completed the life history interview but had an 

imputed start date for each employment spell that they reported. The data are presented according to each 

of the employment gaps that respondents could report.  

 

Table B.1: Number of core members who completed the life history interview with missing 
information on the start date of the second of two consecutive employment gaps for which end 
dates were given 

Employment gap Core member respondents (n=7117) 

Imputed start date Total reporting gap % 

1* 1 762 0.13% 

2 105 1538 6.83% 

3 105 1717 6.12% 

4 117 1486 7.87% 

5 93 1088 8.55% 

6 58 734 7.90% 

7 44 501 8.78% 

8 20 276 7.25% 

9 10 175 5.71% 

10 11 118 9.32% 

11 9 67 13.43% 

12 4 31 12.90% 

13 0 5 0.00% 

14 0 2 0.00% 

15 0 1 0.00% 

16 0 2 0.00% 

17 0 2 0.00% 

18 0 0 - 

19 0 0 - 

20 0 0 - 

Imputed value for any gap 325 7117 4.57% 
*Employment gap between leaving full-time education and the first job 
 

 

There were also cases where respondents had negative values for the duration of one or more 

employment gaps. This was caused by the start date for a later employment spell being before the 

previous spell ended. These employment gaps were given a value of 0. Table B.2 presents the number of 

core members who had employment gaps with a negative value for the duration, which were replaced with 

a value of 0. The data are presented according to each of the employment gaps that respondents could 

report. 
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Table B.2: Number of core members who completed the life history interview and a had 
negative value for the duration of an employment gap 

Employment gap Core member life history respondents (n=7117) 

  Negative duration value Total reporting gap % 

1* 63 762 8.27% 

2 105 1538 6.83% 

3 107 1717 6.23% 

4 117 1486 7.87% 

5 95 1088 8.73% 

6 59 734 8.04% 

7 47 501 9.38% 

8 20 276 7.25% 

9 11 175 6.29% 

10 12 118 10.17% 

11 9 67 13.43% 

12 4 31 12.90% 

13 0 20 0.00% 

14 0 6 0.00% 

15 0 2 0.00% 

16 0 1 0.00% 

17 0 2 0.00% 

18 0 2 0.00% 

19 0 0 - 

20 0 0 - 
*Employment gap between leaving full-time education and the first job. 

 

As was detailed in section 6.3.2, life history interview respondents were able to report more than one non-

employment situation for each employment gap that they specified. Table B.3 presents the number of core 

members who completed the life history interview that reported more than one non-employment situation 

according to each of the employment gaps that they reported. Across all of the employment gaps that 

respondents were able to report only 15.35% reported more than one non-employment situation. 
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Table B.3: Number of situations reported for each employment gap: core members who completed the life history interview 
Employment 
gap: 
  
  

Number situations reported 

1 2 3 4 5 Total 

N % N % N % N % N %  

1 717 94.34% 36 4.74% 7 0.92% 0 0.00% 0 0.00% 760 

2 1456 94.67% 71 4.62% 9 0.59% 1 0.07% 1 0.07% 1538 

3 1634 95.22% 73 4.25% 8 0.47% 1 0.06% 0 0.00% 1716 

4 1400 94.53% 72 4.86% 9 0.61% 0 0.00% 0 0.00% 1481 

5 1011 93.01% 71 6.53% 4 0.37% 1 0.09% 0 0.00% 1087 

6 671 91.54% 57 7.78% 5 0.68% 0 0.00% 0 0.00% 733 

7 462 92.22% 33 6.59% 6 1.20% 0 0.00% 0 0.00% 501 

8 259 94.18% 16 5.82% 0 0.00% 0 0.00% 0 0.00% 275 

9 162 92.57% 12 6.86% 1 0.57% 0 0.00% 0 0.00% 175 

10 108 91.53% 8 6.78% 1 0.85% 1 0.85% 0 0.00% 118 

11 58 93.55% 4 6.45% 0 0.00% 0 0.00% 0 0.00% 62 

12 26 83.87% 5 16.13% 0 0.00% 0 0.00% 0 0.00% 31 

13 17 85.00% 3 15.00% 0 0.00% 0 0.00% 0 0.00% 20 

14 6 100.00% 0 0.00% 0 0.00% 0 0.00% 0 0.00% 6 

15 1 100.00% 0 0.00% 0 0.00% 0 0.00% 0 0.00% 1 

16 1 100.00% 0 0.00% 0 0.00% 0 0.00% 0 0.00% 1 

17 2 100.00% 0 0.00% 0 0.00% 0 0.00% 0 0.00% 2 

18 2 100.00% 0 0.00% 0 0.00% 0 0.00% 0 0.00% 2 

19 0 - 0 - 0 - 0 - 0 - 0 

20 0 - 0 - 0 - 0 - 0 - 0 

After final job 2645 85.82% 375 12.17% 52 1.69% 10 0.32% 0 0.00% 3082 
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B.2 Auxiliary variables used in the imputation model 

Section 6.6.1 detailed the method that was used to impute missing values in the covariates that were used 

in this PhD research. It listed the auxiliary variables that were included in the imputation model. Table B.4 

presents information on the auxiliary variables, including the number and percentage of missing values for 

each variable. 

 

Table B.4: Description of the auxiliary variables that were used in the imputation model 
Variable Type Categories/ Range Missing (%)* 

W1 depressive symptoms Continuous 0-8 64 (1.58) 

W2 depressive symptoms Continuous 0-8 153 (3.76) 

W1 social contact Ordinal 0-6 9 (0.22) 

W2 social contact Ordinal 0-6 110 (2.71) 

W1 frequency of going out Ordinal 0: Never - less than yearly 5 (0.12) 

  1: 1 activity every few months  

  2: 2 activities every few months  

  3: 3 activities every few months  

  4: ≥4 activities every few months  
W2 frequency of going out Ordinal 0: Never - less than yearly 503 (12.38) 

  1: 1 activity every few months  

  2: 2 activities every few months  

  3: 3 activities every few months  

  4: ≥4 activities every few months  
W3 frequency of going out Ordinal 0: Never - less than yearly 508 (12.50) 

  1: 1 activity every few months  

  2: 2 activities every few months  

  3: 3 activities every few months  

  4: ≥4 activities every few months  
W3 Government Office Region Categorical 2: North East 1 (0.02) 

  3: North West  

  4: Yorkshire and The Humber  

  5: East Midlands  

  6: West Midlands  

  7: East of England  

  8: London  

  9: South East  

  10: South West  
Ethnicity Binary 0: White 1 (0.02) 

  1: Non-white  
W2 number of people in the 
household 

Binary 0: Single person household 102 (2.51) 

  1: ≥2 people  
W2 household tenure Categorical 1: Own outright 112 (2.76) 

  2: Buying with a mortgage or 
loan 

 

  3: Rent  
W2 marital status Categorical 1: Married (incl. cohabiting) 102 (2.51) 

  2: Widowed  

  3: Divorced/ separated  

  4: Never married  
W2 self-rated health Ordinal 1: Very good/ excellent 107 (2.63) 

  2: Good  

  3: Fair/ bad/ poor  
Number of long-term limiting illnesses  

Ordinal 
0: None 
0: None 

 
104 (2.56)   1: One  

  2: ≥2  
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Table 6.8 (section 6.6.1) presented the observed and imputed values of the variables that were imputed in 

stage 1 of the imputation model. Tables B.5-B.8 (below) present the observed and imputed values of the 

variables that were imputed in stages 2, 3, 4 and 5 of the imputation model. 
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Table B.5: Observed and imputed values of the wave 4 analytic variables imputed in stage 2 of 
the imputation model 

Variable Men Women  
Observed* Imputed Observed* Imputed  
Mean/ % Mean/ % Mean/ % Mean/ % 

Prospective memory     
Correct 59.65 56.64 60.07 57.88  

56.89, 62.34 53.87, 59.40 58.00, 62.11 55.78, 59.97 

Verbal recall 8.61 8.37 9.76 9.56  
8.42, 8.79 8.19, 8.55 9.60, 9.91 9.41, 9.71 

Search speed 258.96 253.00 294.70 291.12  
254.39, 263.53 248.39, 257.62 290.87, 298.53 286.89, 295.34 

Search accuracy 16.30 15.84 18.67 18.21  
16.01, 16.59 15.55, 16.13 18.43, 18.92 17.96, 18.45 

Verbal fluency 19.13 18.71 19.03 18.72  
18.75, 19.51 18.34, 19.08 18.76, 19.30 18.45, 18.98 

Household wealth (quintiles)     
Bottom 17.33 18.58 21.49 22.55  

15.35, 19.51 16.57, 20.59 19.83, 23.24 20.91, 24.19 
2 18.75 19.48 20.73 20.93  

16.69, 20.99 17.35, 21.61 19.09, 22.46 19.27, 22.58 
3 20.24 20.19 19.83 19.58  

18.12, 22.53 18.00, 22.39 18.23, 21.54 17.96, 21.20 
4 21.49 20.52 19.20 18.59  

19.32, 23.83 18.36, 22.67 17.62, 20.89 17.01, 20.16 
Top 22.20 21.23 18.76 18.36  

20.00, 24.56 19.09, 23.36 17.19, 20.43 16.82, 19.91 

Self-reported CVD     
Yes 48.92 50.49 37.93 38.71  

46.21, 51.64 47.94, 53.05 35.96, 39.94 36.79, 40.63 

Self-reported hypertension     
Yes 55.00 55.34 55.18 56.11  

52.24, 57.65 52.79, 57.89 53.12, 57.21 54.16, 58.05 

SBP 139.99 140.13 138.97 139.54  
138.82, 141.16 138.95, 141.31 138.04, 139.90 138.59, 140.48 

BMI 27.60 27.65 28.20 28.16  
27.36, 27.84 27.42, 27.89 27.95, 28.46 27.92, 28.40 

FEV1 2.45 2.35 1.79 1.73  
2.40, 2.49 2.31, 2.40 2.76, 1.82 1.70, 1.75 

Depressive symptoms 1.05 1.14 1.69 1.74  
0.96, 1.14 1.05, 1.23 1.61, 1.78 1.66, 1.82 

Smoking status     
Never smoked 25.68 25.22 45.74 45.53  

23.36, 28.14 23.00, 27.45 43.69, 47.81 43.58, 47.47 
Former smoker 64.59 64.59 44.59 44.63  

61.93, 67.16 62.13, 67.05 42.54, 46.65 42.67, 46.59 
Current smoker 9.73 10.19 9.67 9.84  

8.22, 11.48 8.62, 11.76 8.52, 10.96 8.67, 11.01 

Physical activity     
Inactive 11.85 13.59 10.97 11.88  

10.20, 13.72 11.68, 15.50 9.75, 12.32 10.50, 13.26 
Low 21.31 22.03 32.28 33.05  

19.16, 23.62 19.71, 24.35 30.39, 34.23 31.13, 35.00 
Moderate 50.15 48.68 43.55 42.39  

47.43, 52.87 46.03, 51.33 41.53, 45.60 40.38, 44.39 
High 16.69 15.70 13.20 12.68  

14.76, 18.82 13.80, 17.60 11.87, 14.66 11.35, 14.01 

Social contact (continuous) 3.78 3.75 4.09 4.06  
3.69, 3.89 3.64, 3.86 4.01, 4.18 3.98, 4.14 
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Table B.6: Observed and imputed values of the wave 5 analytic variables imputed in stage 3 of 
the imputation model 

Variable Men Women  
Observed* Imputed Observed* Imputed  
Mean/ % Mean/ % Mean/ % Mean/ % 

Prospective memory     
Correct 55.59 51.58 60.72 55.83  

52.57, 58.56 48.54, 54.62 58.54, 62.86 53.62, 58.04 

Verbal recall 8.59 8.14 9.68 9.21  
8.37, 8.80 7.93, 8.35 9.51, 9.84 9.05, 9.37 

Search speed 260.38 251.06 294.41 284.37  
255.62, 265.14 245.93, 256.19 290.59, 298.23 280.44, 288.29 

Search accuracy 16.00 15.26 18.50 17.66  
15.69, 16.30 14.95, 15.58 18.26, 18.74 17.40, 17.92 

Verbal fluency 18.88 17.97 18.99 18.18  
18.48, 19.28 17.56, 18.37 18.69, 19.28 17.90, 18.47 

Household wealth (quintiles)     
Bottom 16.67 19.70 21.79 24.14  

14.58, 18.98 17.52, 21.87 20.06, 23.63 22.45, 25.83 
2 18.11 19.21 20.96 21.38  

15.95, 20.49 17.01, 21.41 19.25, 22.78 19.72, 23.03 
3 21.35 21.02 19.26 18.98  

19.04, 23.86 18.80, 23.23 17.61, 21.02 17.38, 20.58 
4 21.17 19.86 19.41 18.44  

18.86, 23.68 17.72, 22.00 17.75, 21.17 16.85, 20.03 
Top 22.70 20.21 18.58 17.06  

20.33, 25.27 18.09, 22.34 16.96, 20.32 15.55, 18.56 

Self-reported CVD     
Yes 51.90 54.58 41.54 43.30  

48.98, 54.81 51.91, 57.26 39.44, 43.66 41.29, 45.31 

Self-reported hypertension     
Yes 56.41 56.64 55.98 57.39  

53.45, 59.23 53.96, 59.33 53.79, 58.04 55.40, 59.37 

Depressive symptoms 1.28 1.44 1.75 1.84  
1.18, 1.39 1.32, 1.55 1.66, 1.84 1.75, 1.93 

Smoking status      

    
Never smoked 22.71 22.04 43.28 43.09  

20.35, 25.25 19.77, 24.31 41.16, 45.42 41.09, 45.08 
Former smoker 68.66 68.15 48.42 48.44  

65.88, 71.31 65.61, 70.69 46.27, 50.57 46.42, 50.46 
Current smoker 8.64 9.81 8.31 8.48  

7.13, 10.43 8.19, 11.43 7.20, 9.58 7.36, 9.60 

Physical activity      

    
Inactive 12.90 16.78 12.42 15.04  

11.07, 14.98 14.52, 19.05 11.08, 13.90 13.49, 16.59 
Low 25.88 26.79 32.60 33.33  

23.41, 28.52 24.28, 29.30 30.63, 34.64 31.29, 35.36 
Moderate 47.09 43.95 44.03 41.61  

44.19, 50.00 41.13, 46.78 41.91, 46.16 39.62, 43.59 
High 14.13 12.48 10.95 10.03  

12.22, 16.29 10.68, 14.27 9.68, 12.36 8.81, 11.24 

Social contact (continuous) 3.77 3.73 4.11 4.05  
3.65, 3.88 3.61, 3.84 4.03, 4.19 3.97, 4.13 
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Table B.7: Observed and imputed values of the wave 6 analytic variables imputed in stage 4 of 
the imputation model 

Variable Men  Women   
Observed* Imputed Observed* Imputed  
Mean/ % Mean/ % Mean/ % Mean/ % 

Verbal recall 8.65 8.00 9.73 9.07  
8.42, 8.88 7.77, 8.22 9.56, 9.91 8.90, 9.24 

Household wealth     
Bottom 15.36 19.39 22.43 25.23  

13.22, 17.77 17.19, 21.59 20.58, 24.38 23.45, 27.01 
2 19.38 21.19 20.32 21.35  

17.01, 22.00 18.85, 23.54 18.55, 22.22 19.58, 23.13 
3 21.34 21.00 19.30 19.17  

18.87, 24.04 18.61, 23.38 17.57, 21.16 17.54, 20.80 
4 21.24 19.36 19.19 17.89  

18.77, 23.93 17.14, 21.58 17.46,21.05 16.29, 19.49 
Top 22.68 19.07 18.76 16.36  

20.15, 25.43 16.98, 21.16 17.05, 20.60 14.85, 17.86 

Self-reported CVD     
Yes 53.97 57.96 44.87 48.13  

50.84, 57.07 55.16, 60.75 42.65, 47.12 46.08, 50.17 

Self-reported hypertension     
Yes 58.76 59.28 59.44 61.74  

55.64, 61.80 56.47, 62.09 57.22, 61.63 59.74, 63.74 

SBP 138.81 139.35 138.71 139.35  
137.50, 140.11 137.74, 140.96 137.73, 139.69 138.23, 140.47 

BMI 27.68 27.47 28.09 27.99  
27.41, 27.95 27.20, 27.73 27.82, 28.35 27.74, 28.25 

FEV1 2.29 2.14 1.73 1.60  
2.24, 2.35 2.09, 2.19 1.70, 1.75 1.58, 1.63 

Depressive symptoms 1.05 1.28 1.58 1.76  
0.94, 1.15 1.17, 1.40 1.49, 1.67 1.66, 1.86 

Smoking status     
Never smoked 23.12 22.11 42.65 41.52  

20.58, 25.86 19.71, 24.50 40.44, 44.88 39.51, 43.53 
Former smoker 68.45 68.75 49.95 50.70  

66.49, 72.26 66.05, 71.44 47.70, 52.19 48.61, 52.79 
Current smoker 7.43 9.15 7.41 7.78  

5.94, 9.25 7.36, 10.93 6.31, 8.67 6.66, 8.89 

Physical activity     
Inactive 13.14 19.37 12.82 17.75  

11.16, 15.40 16.62, 22.12 11.39, 14.40 16.02, 19.49 
Low 26.48 27.98 34.52 35.45  

23.81, 29.33 25.18, 30.78 32.42, 36.69 33.31, 37.58 
Moderate 45.01 39.84 42.04 37.74  

41.92, 48.14 36.76, 42.92 39.84, 44.27 35.63, 39.84 
High 15.38 12.81 10.62 9.06  

13.25, 17.78 10.93, 14.70 9.31, 12.08 7.85, 10.28 

Social contact (continuous) 4.19 4.08 4.55 4.35  
4.10, 4.29 3.99, 4.18 4.48, 4.62 4.27, 4.42 
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Table B.8: Observed and imputed values of the wave 7 analytic variables imputed in stage 5 of 
the imputation model 

Variable Men Women  
Observed Imputed Observed Imputed  
Mean/ % Mean/ % Mean/ % Mean/ % 

Verbal recall 8.12 7.19 9.50 8.45  
7.86, 8.38 6.93, 7.45 9.30, 9.69 8.27, 8.63 

Verbal fluency 18.46 16.88 18.87 17.05  
17.97, 18.94 16.40, 17.36 18.52, 19.21 17.05, 17.77 

Household wealth (quintiles)     
Bottom 16.50 21.28 21.75 25.31  

14.09, 19.23 18.85, 23.70 19.79, 23.84 23.35, 27.26 
2 18.73 20.91 20.63 22.36  

16.18, 21.58 18.56, 23.37 18.71, 22.68 20.49, 24.23 
3 21.46 20.46 19.25 18.94  

18.76, 24.44 18.02, 22.91 17.39, 21.26 17.22, 20.67 
4 21.09 18.94 19.38 17.57  

18.41, 24.05 16.63, 21.25 17.51, 21.39 15.91, 19.22 
Top 22.21 18.36 19.00 15.82  

19.47, 25.22 16.09, 20.64 17.15, 21.00 14.25, 17.39 

Self-reported CVD     
No 41.61 37.71 52.49 48.56  

38.27, 45.02 34.52, 40.90 50.07, 54.90 46.23, 50.88 
Yes 58.39 62.29 47.51 51.44  

54.98, 61.73 59.10, 65.48 45.10, 49.93 49.12, 53.77 

Self-reported hypertension     
No 38.32 38.20 39.90 36.61  

35.05, 41.70 35.16, 41.24 37.56, 42.29 34.53, 38.68 
Yes 61.68 61.80 60.10 63.39  

58.30, 64.95 58.76, 64.84 57.71, 62.44 61.32, 65.47 

Depressive symptoms 1.17 1.47 1.68 1.85  
1.06, 1.29 1.34, 1.60 1.58, 1.77 1.74, 1.95 

Smoking status     
Never smoked 22.14 21.77 41.55 39.99  

19.43, 25.12 19.03, 24.51 39.18, 43.95 37.91, 42.07 
Former smoker 71.41 67.95 51.64 52.76  

68.22, 74.40 63.75, 72.16 49.22, 54.05 50.62, 54.90 
Current smoker 6.45 10.28 6.81 7.25  

4.96, 8.35 7.33, 13.23 5.69, 8.14 6.13, 8.37 

Physical activity     
Inactive 15.33 23.89 14.22 22.24  

13.02, 17.96 21.20, 26.58 12.61, 16.01 20.08, 24.41 
Low 27.37 28.68 35.13 35.49  

24.43, 30.53 25.63, 31.73 32.85, 37.48 33.27, 37.71 
Moderate 44.53 37.54 40.34 34.15  

41.15, 47.95 34.31, 40.77 37.98, 42.75 32.02, 36.29 
High 12.77 9.90 10.30 8.12  

10.66, 15.24 8.04, 11.76 8.91, 11.87 6.91, 9.32 

Social contact (continuous) 4.17 3.94 4.46 4.24  
4.06, 4.28 3.83, 4.05 4.38, 4.54 4.16, 4.32 

 

 

  



 

485 

 

C. Annex C 

C.1 Differences in the characteristics of the analytic sample according to 
the eight non-employment situations 

Chapter 7 (section 7.5) described the results of the gender-specific analyses that were undertaken to 

examine whether the childhood circumstances, educational attainment, and socio-economic, health and 

lifestyle characteristics varied according to the duration of the working life that men and women in the 

sample spent in each of the eight non-employment situations that were examined in this PhD research. 

Tables C.1-C.4 (men) and tables C.5-C.8 (women) present the results of the analyses that examined their 

childhood characteristics and educational attainment. The tables C.9-C.12 (men) and tables C.13-C.16 

(women) present the results of the analyses that examined their age and socio-economic characteristics. 

Tables C.17-C.20 (men) and tables C.21-C.24 (women) present the results of the analyses that examined 

their physical health and mental health characteristics. Tables C.25-C.28 (men) and tables C.29-C.32 

(women) present the results of the analyses that examined their lifestyle characteristics.
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Table C.1: Childhood circumstances and educational attainment by % of the working life in the situations Unemployed and looking for a job and Short-term job, men 
Variable Total Unemployed and looking for a job Short-term job 

  <2% ≥2% p- val <2% ≥2% p- val 

Childhood social class    0.6124   0.7300 

Manager, professional, self-employed, admin. 26.94 27.29 23.25  27.03 23.68  

 24.69, 29.19 24.93, 29.66 15.93, 30.57  24.75, 29.31 9.97, 37.39  
Trade, care, sales 33.01 32.83 34.94  33.98 34.21  

 30.62, 35.40 30.34, 35.32 26.67, 43.21  30.56, 35.40 18.91, 49.51  
Plant, casual, other 33.69 33.29 37.92  33.61 36.84  

 31.29, 36.09 30.79, 35.79 29.51, 46.33  31.18, 36.04 21.29, 52.40  
Armed forces 3.40 3.50 2.35  3.49 0.00  

 2.48, 4.32 2.53, 4.48 0.30, 4.98  2.55, 4.44 -  
Unemployed/ sick or disabled/ retired 2.95 3.08 1.54  2.89 5.26  

 2.09, 3.81 2.16, 4.00 0.59, 3.66  2.03, 3.75 -1.94, 12.46  
Childhood emotional or nervous problems    0.5974   - 

Yes 1.08 1.04 1.54  1.11 -  

 0.55, 1.61 0.49, 1.58 -0.59, 3.66  0.57, 1.65 -  
Educational attainment    0.0100   0.2783 

None attempted 37.16 36.60 43.08  36.83 50.00  

 34.72, 39.60 34.05, 39.15 34.52, 51.63  34.36, 39.30 33.88, 66.12  
Sub GCE (including foreign) 15.26 14.89 19.23  15.45 7.89  

 13.44, 17.08 13.01, 16.77 12.42, 26.04  13.60, 17.30 -0.80, 16.59  
NVQ2/ GCE O' Level 14.27 14.09 16.15  14.36 10.53  

 12.50, 16.03 12.25, 15.93 9.80, 22.51  12.57, 16.16 0.63, 20.42  
NVQ3/ GCE A' Level 19.04 19.46 14.62  19.06 18.42  

 17.06, 21.03 17.37, 21.56 8.51, 20.72  17.05, 21.07 5.92, 30.92  
NVQ4/NVQ5/Degree or equivalent 14.27 14.96 6.92  14.30 13.16  

 12.50, 16.03 13.07, 16.85 2.54, 11.31  12.50, 16.09 2.26, 24.06  
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Table C.2: Childhood circumstances and educational attainment by % of the working life in the situations Sick/ disabled and Home/ family care, men 
Variable Total Sickness/ disability Home/ family care 

  <2% 2-10% ≥10% p- val <2% ≥2% p- val 

Childhood social class     0.0390   0.2592 

Manager, professional, self-employed, admin. 26.94 28.43 12.80 14.13  27.16 20.00  

 24.69, 29.19 26.02, 30.84 3.90, 21.69 6.97, 21.29  24.87, 29.45 8.17, 31.83  
Trade, care, sales 33.01 32.22 45.08 36.96  32.93 35.56  

 30.62, 35.40 29.72, 34.72 32.12, 58.05 27.03, 46.88  30.51, 35.36 21.40, 49.71  
Plant, casual, other 33.69 32.74 38.52 44.57  33.70 33.33  

 31.29, 36.09 30.23, 35.25 25.73, 51.30 34.34, 54.79  31.27, 36.14 19.39, 47.17  
Armed forces 3.40 3.56 1.74 2.17  3.37 4.44  

 2.48, 4.32 2.57, 4.55 -1.67, 5.14 -0.82, 5.17  2.44, 4.30 1.65, 10.54  
Unemployed/ sick or disabled/ retired 2.95 3.05 1.85 2.17  2.84 6.67  

 2.09, 3.81 2.13, 3.97 -1.77, 5.49 -0.82, 5.17  1.98, 3.69 -0.71, 14.04  
Childhood emotional or nervous problems     0.1265   - 

Yes 1.08 0.90 1.69 3.26  1.11 -  

 0.55, 1.61 0.39, 1.41 -1.63, 5.02 -0.39, 6.92  0.56, 1.65 -  
Educational attainment     0.0001   0.0256 

None attempted 37.16 35.69 45.76 53.26  36.66 53.33  

 34.72, 39.60 33.14, 38.24 32.93, 58.59 43.00, 63.52  34.19, 39.14 38.51, 68.09  
Sub GCE (including foreign) 15.26 15.04 16.95 17.39  15.39 11.11  

 13.44, 17.08 13.14, 16.95 7.29, 26.61 9.60, 25.19  13.54, 17.24 1.82, 20.40  
NVQ2/ GCE O' Level 14.27 14.38 20.34 8.70  14.30 13.33  

 12.50, 16.03 12.51, 16.25 9.97, 30.71 2.90, 14.90  12.50, 16.09 3.28, 23.39  
NVQ3/ GCE A' Level 19.04 19.84 13.56 10.87  19.15 15.56  

 17.06, 21.03 17.71, 21.96 4.74, 22.38 4.47, 17.27  17.13, 21.17 4.84, 26.27  
NVQ4/NVQ5/Degree or equivalent 14.27 15.04 3.39 9.78  14.50 6.67  

 12.50, 16.03 13.14, 16.95 -1.27, 8.05 3.67, 15.89  12.69, 16.31 -0.71, 14.04  
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Table C.3: Childhood circumstances and educational attainment by % of the working life in the situations Retired and Education/ training, men 
Variable Total Retired Education/ training 

  <2% 2-10% ≥10% p- val <2% ≥2% p- val 

Childhood social class     0.4259   <0.0001 

Manager, professional, self-employed, admin. 26.94 25.80 27.46 31.66  25.02 50.89  

 24.69, 29.19 23.06, 28.55 22.54, 32.39 25.23, 38.10  22.74, 27.30 41.59, 60.20  
Trade, care, sales 33.01 33.11 33.76 30.84  33.37 28.57  

 30.62, 35.40 30.26, 36.17 28.54, 38.98 24.43, 37.25  30.88, 35.86 20.16, 36.98  
Plant, casual, other 33.69 34.95 32.16 29.98  35.25 14.29  

 31.29, 36.09 31.96, 37.95 27.00, 37.31 23.61, 36.34  32.73, 37.77 7.77, 20.80  
Armed forces 3.40 3.26 3.15 4.50  3.46 2.68  

 2.48, 4.32 2.15, 4.38 1.22, 5.08 1.62, 7.37  2.50, 4.43 -0.33, 5.68  
Unemployed/ sick or disabled/ retired 2.95 2.76 3.47 3.03  2.90 3.57  

 2.09, 3.81 1.73, 3.79 1.45, 5.49 0.64, 5.42  2.02, 3.79 0.12, 7.03  
Childhood emotional or nervous problems     0.1348   0.1037 

Yes 1.08 0.94 0.63 2.46  0.95 2.68  

 0.55, 1.61 0.33, 1.55 -0.24, 1.50 0.32, 4.60  0.43, 1.46 -0.33, 5.68  
Educational attainment     <0.0001   <0.0001 

None attempted 37.16 40.41 34.15 26.11  39.64 6.25  

 34.72, 39.60 37.34, 43.37 28.95, 39.39 20.05, 32.17  37.07, 42.21 1.74, 10.76  
Sub GCE (including foreign) 15.26 15.94 15.36 11.82  16.13 4.46  

 13.44, 17.08 13.65, 18.23 11.39, 19.33 7.37, 16.28  14.20, 18.06 0.62, 8.31  
NVQ2/ GCE O' Level 14.27 13.60 13.48 18.72  14.84 7.14  

 12.50, 16.03 11.46, 15.75 9.72, 17.24 13.34, 24.10  12.97, 16.71 2.35, 11.94  
NVQ3/ GCE A' Level 19.04 18.27 19.44 22.17  18.21 29.46  

 17.06, 21.03 15.86, 20.69 15.08, 23.79 16.44, 27.90  16.18, 20.24 20.98, 37.95  
NVQ4/NVQ5/Degree or equivalent 14.27 11.78 17.55 21.18  11.18 52.68  

 12.50, 16.03 9.76, 13.79 13.37, 21.74 15.54, 26.82  9.53, 12.84 43.38, 61.97  
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Table C.4: Childhood circumstances and educational attainment by % of the working life in the situations Voluntary work and Other non-employed, men 
Variable Total Voluntary work Other non-employed 

  <2% ≥2% p-val <2% 2-5% >5% p-val 

Childhood social class    0.1763    0.6816 

Manager, professional, self-employed, admin. 26.94 26.80 43.86  27.31 23.81 22.15  

 24.69, 29.19 24.54, 29.05 15.93, 69.78  24.95, 29.67 13.20, 34,42 11.82, 32.48  
Trade, care, sales 33.01 33.05 28.57  32.90 34.92 33.44  

 30.62, 35.40 30.65, 35.45 3.99, 53.15  30.86, 35.86 23.04, 46.80 21.68, 45.20  
Plant, casual, other 33.69 33.74 28.57  33.36 34.92 39.65  

 31.29, 36.09 31.33, 36.15 3.99, 53.15  30.86, 35.86 23.04, 46.80 27.47, 51.83  
Armed forces 3.40 3.44 -  3.50 3.17 1.56  

 2.48, 4.32 2.51, 4.36 -  2.53, 4.47 -1.19, 7.54 -1.50, 4.63  
Unemployed/ sick or disabled/ retired 2.95 2.98 -  2.93 3.17 3.20  

 2.09, 3.81 1.11, 3.85 -  2.03, 3.82 -1.19, 7.54 -1.20, 7.61  
Childhood emotional or nervous problems    -    0.8536 

Yes 1.08 100.00 0.00  1.03 1.59 1.56  

 0.55, 1.61 - -  0.49, 1.57 -1.53, 4.70 -1.50, 4.63  
Educational attainment    0.0001    0.0998 

None attempted 37.16 37.51 0.00  36.67 36.51 48.44  

 34.72, 39.60 35.05, 39.97 -  34.12, 39.21 24.51, 48.50 36.09, 60.79  
Sub GCE (including foreign) 15.26 15.27 14.29  14.86 22.22 17.19  

 13.44, 17.08 13.44, 17.10 -4.75, 33.32  12.98, 16.73 11.87, 32.58 7.96, 26.51  
NVQ2/ GCE O' Level 14.27 14.33 7.14  14.64 12.70 7.81  

 12.50, 16.03 12.55, 16.11 -6.87, 21.15  12.77, 16.50 4.40, 20.99 1.18, 14.44  
NVQ3/ GCE A' Level 19.04 18.96 28.57  19.06 22.22 15.63  

 17.06, 21.03 16.96, 20.95 3.99, 53.15  16.98, 21.13 11.87, 32.58 6.65, 24.60  
NVQ4/NVQ5/Degree or equivalent 14.27 13.93 50.00  14.78 6.35 10.94  

 12.50, 16.03 12.17, 15.69 22.80, 77.20  12.91, 16.66 0.27, 12.42 3.22, 18.65  
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Table C.5: Childhood circumstances and educational attainment by % of the working life in the situations Unemployed and looking for a job and Short-term job, Sick/ 
disabled: women 

Variable Total Unemployed and looking for a job Short-term job Sickness/ disability 

  <2% ≥2% p-val <2% ≥2% p-val <2% ≥2% p-val 

Childhood social class    0.5695   0.8946   0.0058 
Manager, professional, self-employed, 
admin. 

32.18 32.19 32.05  32.23 30.95  33.20 20.04  

 30.37, 34.01 30.33, 34.06 23.73, 40.38  30.38, 34.08 21.00, 40.90  31.29, 35.11 14.40, 25.68  
Trade, care, sales 31.07 31.38 24.88  30.99 33.33  30.50 37.95  

 29.27, 32.88 29.53, 33.24 17.15, 32.60  29.16, 32.83 23.19, 43.48  28.63, 32.37 31.11, 44.78  
Plant, casual, other 30.25 29.77 39.70  30.34 27.38  29.78 35.85  

 28.45, 32.04 27.94, 31.60 30.95, 48.44  28.52, 32.17 17.78, 36.98  27.92, 31.64 29.10, 42.60  
Armed forces 3.21 3.24 2.48  3.15 4.76  3.21 3.07  

 2.51, 3.89 2.53, 3.95 -0.30, 5.26  2.46, 3.84 0.18, 9.35  2.50, 3.93 0.64, 5.50  
Unemployed/ sick or disabled/ retired 3.29 3.41 0.89  3.28 3.57  3.31 3.09  

 2.60, 3.99 2.69, 4.14 -0.85, 2.64  2.58, 3.99 -0.42, 7.57  2.59, 4.04 0.65, 5.53  
Childhood emotional or nervous 
problems 

   0.4576   0.5067   0.0001 

Yes 2.27 2.22 3.25  2.31 1.19  1.91 6.63  

 1.69, 2.85 1.64, 2.81 0.10.6.40  1.72, 2.90 -1.14, 3.52  1.36, 2.46 3.14, 10.13  
Educational attainment    0.8581   0.9936   0.0042 

None attempted 46.54 46.76 42.28  46.58 45.24  45.74 56.12  

 44.61, 48.49 44.77, 48.74 33.51, 51.05  44.62, 48.55 34.53, 55.95  43.73, 47.76 49.15, 63.09  
Sub GCE (including foreign) 13.61 13.44 17.07  13.43 19.05  13.81 11.22  

 12.28, 14.94 12.08, 14.79 10.39, 23.75  12.08, 14.78 10.60, 27.50  12.42 15.20 6.79, 15.66  
NVQ2/ GCE O' Level 17.06 16.77 22.76  17.20 13.10  17.21 15.31  

 15.60, 18.52 15.29, 18.26 15.32, 30.21  15.71, 18.69 5.83, 20.36  15.68, 18.73 10.25, 20.36  
NVQ3/ GCE A' Level 14.63 14.80 11.38  14.73 11.90  14.71 13.78  

 13.26, 16.01 13.39, 16.21 5.74, 17.02  13.33, 16.13 4.93, 18.88  13.28, 16.14 8.94, 18.62  
NVQ4/NVQ5/Degree or equivalent 8.15 8.23 6.50  8.06 10.71  8.53 3.57  

 7.09, 9.21 7.14, 9.33 2.23, 10.88  6.99, 9.14 4.06, 17.37  7.40, 9.66 0.97, 6.18  
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Table C.6: Childhood circumstances and educational attainment by % of the working life in the situations Home/ family care, women 
Variable Total Home/ family care 

  <10% 10-20% >20-30% >30-40% >40-60% >60-80% >80% p- val 

Childhood social class         0.6554 

Manager, professional, self-employed, admin. 32.18 35.66 28.65 29.08 31.30 30.44 35.00 33.74  

 30.37, 34.01 32.39, 39.04 24.21, 33.09 24.74, 33.41 25.98, 36.61 25.21, 35.67 28.68, 41.32 25.28, 42.20  
Trade, care, sales 31.07 26.89 34.51 34.28 29.93 33.73 33.64 27.01  

 29.27, 32.88 23.76, 30.01 29.83, 39.19 29.75, 38.81 24.69, 35.18 28.34, 39.11 27.38, 39.90 19.02, 35.01  
Plant, casual, other 30.25 29.84 31.78 31.21 31.28 28.47 26.82 32.60  

 28.45, 32.04 26.61, 33.07 27.20, 36.35 26.78, 35.63 25.97, 36.59 23.36, 33.59 20.95, 32.69 24.19, 41.01  
Armed forces 3.21 3.99 3.02 3.31 2.37 3.04 2.73 1.67  

 2.51, 3.89 2.61, 5.37 1.34, 4.70 1.60, 5.02 0.63, 4.11 1.08, 5.00 0.57, 4.89 -0.63, 3.97  
Unemployed/ sick or disabled/ retired 3.29 3.63 2.04 2.13 5.12 4.32 1.82 4.98  

 2.60, 3.99 2.31, 4.94 0.64, 3.44 0.75, 3.51 2.59, 7.65 2.02, 6.62 0.05, 3.59 1.08, 8.88  
Childhood emotional or nervous problems         0.7656 

Yes 2.27 2.81 1.49 2.14 2.71 1.63 2.73 1.63  

 1.69, 2.85 1.65, 3.96 0.30, 2.67 0.75, 3.52 0.85, 4.57 0.21, 3.06 0.57, 4.89 -0.62, 3.87  
Educational attainment         <0.0001 

None attempted 46.54 41.48 44.55 47.75 43.39 52.62 54.09 60.16  

 44.61, 48.49 38.03, 44.92 39.70, 49.41 42.99, 52/52 37.72, 49.06 47.02, 58.23 47.49, 60.69 51.47, 68.85  
Sub GCE (including foreign) 13.61 12.47 12.87 14.42 17.63 11.14 17.73 9.76  

 12.28, 14.94 10.16, 14.78 9.60, 16.14 11.07, 17.77 13.27, 21.98 7.61, 14.68 12.67, 22.79 4.49, 15.02  
NVQ2/ GCE O' Level 17.06 15.14 18.07 17.73 18.64 18.06 17.27 17.07  

 15.60, 18.52 12.63, 17.65 14.31, 21.83 14.08, 21.38 14.19, 23.10 13.73, 22.39 12.26, 22,28 10.39, 23.75  
NVQ3/ GCE A' Level 14.63 17.05 15.84 15.60 14.58 13.46 6.36 9.76  

 13.26, 16.01 14.42, 19.68 12.28, 19.41 12.14, 19.07 10.54, 18.61 9.62, 17.31 3.13, 9.60 4.49, 15.02  
NVQ4/NVQ5/Degree or equivalent 8.15 13.87 8.66 4.49 5.76 4.71 4.55 3.25  

 7.09, 9.21 11.45, 16.29 5.92, 11.41 2.51, 6.47 3.10, 8.43 2.31, 7.11 1.79, 7.31 0.10, 6.40  
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Table C.7: Childhood circumstances and educational attainment by % of the working life in the situations Retired and Education/ training, women 
Variable Total Retired Education/ training 

  <2% 2-10% ≥10% p- val <2% ≥2% p- val 

Childhood social class     0.0683   <0.0001 

Manager, professional, self-employed, admin. 32.18 32.39 26.20 38.85  30.95 54.79  

 30.37, 34.01 30.43, 34.35 20.23, 32.16 30.21, 47.49  29.10, 32.80 46.23, 63.36  
Trade, care, sales 31.07 31.30 31.62 26.01  31.35 25.94  

 29.27, 32.88 29.36, 33.24 25.28, 37.96 18.22, 33.80  29.49, 33.21 18.39, 33.49  
Plant, casual, other 30.25 30.25 33.10 25.36  31.06 15.41  

 28.45, 32.04 28.32, 32.17 26.69, 39.50 17.63, 33.10  29.20, 32.92 9.19, 21.64  
Armed forces 3.21 2.96 5.26 4.09  3.25 2.31  

 2.51, 3.89 2.25, 3.67 2.22, 8.30 0.56, 7.62  2.54, 3.96 -0.28, 4.91  
Unemployed/ sick or disabled/ retired 3.29 3.11 3.83 5.69  3.39 1.54  

 2.60, 3.99 2.38, 3.83 1.22, 6.43 1.58, 9.79  2.67, 4.11 -0.59, 3.67  
Childhood emotional or nervous problems     0.5642   0.0822 

Yes 2.27 2.35 2.35 0.81  2.15 4.51  

 1.69, 2.85 1.72, 2.98 0.31, 4.39 -0.77, 2.39  1.57, 2.73 0.97, 8.05  
Educational attainment     0.0019   <0.0001 

None attempted 46.54 47.03 48.83 33.87  48.89 3.76  

 44.61, 48.49 44.95, 49.11 42.09, 55.56 25.50, 42.24  44.90, 50.88 0.51, 7.01  
Sub GCE (including foreign) 13.61 14.10 9.39 12.10  13.95 7.52  

 12.28, 14.94 12.65, 15.55 5.4, 13.32 6.33, 17.86  12.57, 15.33 3.02, 12.02  
NVQ2/ GCE O' Level 17.06 16.99 17.37 17.74  17.50 9.03  

 15.60, 18.52 15.43, 18.56 12.27, 22.47 10.99, 24.50  15.99, 19.02 4.13, 13.91  
NVQ3/ GCE A' Level 14.63 13.79 16.90 25.81  13.29 39.10  

 13.26, 16.01 12.36, 15.23 11.85, 21.95 18.07, 33.54  11.94, 14.64 30.77, 47.43  
NVQ4/NVQ5/Degree or equivalent 8.15 8.08 7.51 10.48  6.37 40.60  

 7.09, 9.21 6.95, 9.22 3.96, 11.06 5.07, 15.90  5.40, 7.34 32.22, 48.98  
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Table C.8: Childhood circumstances and educational attainment by % of the working life in the situations Voluntary work and Other non-employed, women 
Variable Total Voluntary work Other non-employed 

  <2% ≥2% p- val <2% ≥2% p- val 

Childhood social class    0.1304   0.2475 

Manager, professional, self-employed, admin. 32.18 31.95 38.30  31.75 40.33  

 30.37, 34.01 30.10, 33.81 28.41, 48.18  29.89, 33.61 31.80, 48.85  
Trade, care, sales 31.07 31.12 29.79  31.43 24.37  

 29.27, 32.88 29.28, 32.96 20.49, 39.09  29.57, 33.29 16.89, 31.84  
Plant, casual, other 30.25 30.26 29.79  30.44 24.36  

 28.45, 32.04 28.44, 32.09 20.49, 39.09  29.57, 33.29 16.89, 31.84  
Armed forces 3.21 3.24 2.13  3.13 4.64  

 2.51, 3.89 2.54, 3.95 -0.81, 5.06  2.43, 3.83 1.00, 8.27  
Unemployed/ sick or disabled/ retired 3.29 3.42 0.00  3.26 3.90  

 2.60, 3.99 2.70, 4.14 -  2.55, 3.97 0.53, 7.27  
Childhood emotional or nervous problems    0.9237   0.2147 

Yes 2.27 2.28 2.13  2.19 3.88  

 1.69, 2.85 1.69, 2.87 -0.81, 5.06  1.60, 2.77 0.53, 7.24  
Educational attainment    0.0017   0.1922 

None attempted 46.54 47.10 31.91  46.85 40.77  

 44.61, 48.49 45.13, 49.07 22.44, 41.39  44.86, 48.84 32.29, 49.25  
Sub GCE (including foreign) 13.61 13.61 13.83  13.60 13.85  

 12.28, 14.94 12.25, 14.96 6.81, 20.85  12.24, 14.97 7.88, 19.81  
NVQ2/ GCE O' Level 17.06 16.86 22.34  16.82 21.54  

 15.60, 18.52 15.38, 18.34 13.87, 30.81  15.33, 18.31 14.44, 28.64  
NVQ3/ GCE A' Level 14.63 14.50 18.09  14.72 13.08  

 13.26, 16.01 13.11, 15.89 10.26, 25.91  13.31, 16.13 7.26, 18.90  
NVQ4/NVQ5/Degree or equivalent 8.15 7.93 13.83  8.01 10.77  

 7.09, 9.21 6.86, 9.00 6.81, 20.85  6.93, 9.09 5.41, 16.12  
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Table C.9: Age and socio-economic circumstances by % of the working life in the situations Unemployed and looking for a job and Short-term job, men 
Variable Total Unemployed and looking for a job Short-term job 

  <2% ≥2% p-val <2% ≥2% p- val 

Age 74.14 74.35 71.92 <0.0001 74.17 72.66 0.1516 

 73.81, 74.46 74.00, 74.69 70.97, 72.86  73.85, 74.50 70.53, 74.78  
Wealth (quintiles)    <0.0001   0.7437 

Bottom quintile 17.70 16.61 29.25  17.75 15.79  

 15.77, 19.64 14.64, 18.59 21.39, 37.11  15.79, 19.72 4.04, 27.55  
2 18.36 17.66 25.83  18.29 21.05  

 16.39, 20.33 15.63, 19.69 18.22, 33.43  16.30, 20.29 7.91, 34.20  
3 20.61 20.91 17.38  20.87 10.53  

 18.55, 22.67 18.74, 23.08 10.76, 24.01  18.77, 22.97 0.63, 20.42  
4 21.80 22.45 14.90  21.48 34.21  

 19.69, 23.90 20.22, 24.68 8.70, 21.11  19.35, 23.60 18.91, 49.51  
Top quintile 21.53 22.37 12.63  21.61 18.42  

 19.43, 23.62 20.14, 24.59 6.84, 18.43  19.48, 23.74 5.92, 30.92  
Occupational complexity    0.0004   0.1003 

Managers, directors and senior office workers 16.48 16.59 15.38  16.55 13.82  

 14.61, 18.36 14.62, 18.56 9.15, 21.62  14.65, 18.46 2.46, 25.17  
Professional occupations 13.64 14.78 1.54  13.83 6.38  

 11.90, 15.38 12.90, 16.66 -0.59, 3.66  12.06, 15.60 -1.92, 14.68  
Associate and professional and technical occupations 11.19 11.23 10.77  11.33 5.86  

 9.59, 12.78 9.55, 12.90 5.42, 16.12  9.70, 12.95 -2.03, 13.74  
Administrative and secretarial 6.39 6.63 3.85  6.49 2.83  

 5.15, 7.63 5.31, 7.95 0.52, 7.17  5.22, 7.75 -2.69, 8.35  
Skilled trade occupations 20.13 20.42 17.06  20.17 18.49  

 18.10, 22.15 18.28, 22.55 10.54, 23.58  18.11, 22.22 5.94, 31.03  
Caring, leisure and other services 2.86 2.62 5.38  2.73 7.89  

 2.01, 3.70 1.77, 3.46 1.49, 9.29  1.89, 3.56 -0.80, 16.59  
Sales and customer service occupations 2.53 2.18 6.15  2.52 2.63  

 1.73, 3.32 1.41, 2.96 2.00, 10.30  1.72, 3.33 -2.53, 7.79  
Process, plant and machine operators 16.52 16.02 21.91  16.54 15.79  

 14.64, 18.40 14.08, 17.96 14.73, 29.10  14.64, 18.45 4.03, 27.55  
Elementary occupations 9.93 9.17 17.95  9.50 26.32  

 8.41, 11.44 7.64, 10.70 11.28, 24.62  8.00, 11.01 12.12, 40.52  
Never worked and long-term non-employed 0.33 0.36 0.00  0.34 0.00  

 0.04, 0.63 0.05, 0.68 -  0.04, 0.64 -  
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Table C.10: Age and socio-economic circumstances by % of the working life in the situations Sick/ disabled and Home/ family care, men 
Variable Total Sick/ disabled Home/ family care 

  <2% 2-10% ≥10% p-val <2% ≥2% p-val 

Age 74.14 74.41 72.92 70.89 <0.0001 74.16 73.33 0.3956 

 73.81, 74.46 74.06, 74.76 71.52, 74.31 69.95, 71.83  73.83, 74.49 71.73, 74.94  
Wealth (quintiles)     <0.0001   0.0185 
Bottom quintile 17.70 15.25 32.20 44.59  17.50 24.44  
 15.77, 19.64 13.32, 17.17 20.17, 44.24 34.37, 54.82  15.54, 19.45 11.74, 37.15  
2 18.36 18.31 18.64 19.02  18.11 26.67  
 16.39, 20.33 16.23, 20.38 8.61, 28.68 10.88, 27.17  16.12, 20.10 13.59, 39.74  
3 20.61 20.52 25.42 18.78  20.56 22.22  
 18.55, 22.67 18.35, 22.69 14.21, 36.64 10.69, 26.87  18.47, 22.65 9.93, 34.52  
4 21.80 22.60 16.95 13.15  21.99 15.56  
 19.69, 23.90 20.34, 24.85 7.29, 26.61 6.17, 20.13  19.84, 24.14 4.84, 26.27  
Top quintile 21.53 23.33 6.78 4.46  21.85 11.11  
 19.43, 23.62 21.05, 25.60 0.30, 13.25 0.16, 8.75  19.70, 23.99 1.82, 20.40  
Occupational complexity     0.0029   0.6704 
Managers, directors and senior office workers 16.48 17.49 12.29 4.35  16.72 8.89  
 14.61, 18.36 15.47, 19.52 3.71, 20.87 0.15, 8.54  14.80, 18.63 0.47, 17.30  
Professional occupations 13.64 14.68 2.42 5.43  13.79 8.89  
 11.90, 15.38 12.80, 16.57 -1.88, 6.71 0.77, 10.10  12.01, 15.56 0.47, 17.30  
Associate and professional and technical occupations 11.19 11.46 10.55 7.61  11.19 11.11  
 9.59, 12.78 9.76, 13.14 2.51, 18.59 2.16, 13.06  9.57, 12.81 1.82, 20.40  
Administrative and secretarial 6.39 6.44 8.60 4.35  6.59 0.00  
 5.15, 7.63 5.13, 7.75 1.33, 15.88 0.15, 8.54  5.31, 7.87 -  
Skilled trade occupations 20.13 19.56 22.08 27.17  19.92 16.67  
 18.10, 22.15 17.45, 21.68 11.38, 32.77 18.03, 36.32  17.87, 21.98 13.59, 39.75  
Caring, leisure and other services 2.86 2.73 0.00 6.52  2.88 2.22  
 2.01, 3.70 1.86, 3.60 - 1.44, 11.60  2.02, 3.73 -2.14, 6.58  
Sales and customer service occupations 2.53 2.59 3.39 1.09  2.60 0.00  
 1.73, 3.32 1.74, 3.43 -1.27, 8.05 -1.05, 3.22  1.79, 3.42 -  
Process, plant and machine operators 16.52 15.63 23.73 25.00  16.14 28.89  
 14.64, 18.40 13.70, 17.57 12.77, 34.69 16.10, 33.90  14.25, 18.03 15.49, 42.29  
Elementary occupations 9.93 9.04 16.95 18.48  9.82 13.33  
 8.41, 11.44 7.51, 10.57 7.29, 26.61 10.50, 26.46  8.29, 11.35 3.28, 23.39  
Never worked and long-term non-employed 0.33 0.37 0.00 0.00  0.34 0.00  
 0.04, 0.63 0.05, 6.95 - -  0.04, 0.64 -  
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Table C.11: Age and socio-economic circumstances by % of the working life in the situations Retired and Education/ training, men 
Variable Total Retired Education/ training 

  <2% 2-10% ≥10% p-val <2% ≥2% p-val 

Age 74.14 74.05 75.29 72.74 <0.0001 74.16 73.83 0.6009 

 73.81, 74.46 73.65, 74.46 74.56, 76.01 71.95, 73.53  73.82, 74.50 72.61, 75.05  
Wealth (quintiles)     <0.0001   <0.0001 
Bottom quintile 17.70 21.70 10.34 9.89  18.69 5.38  
 15.77, 19.64 19.11, 24.29 6.99, 13.69 5.76, 14.02  16.64, 20.75 1.17, 9.59  
2 18.36 18.98 19.47 13.63  19.01 10.27  
 16.39, 20.33 16.51, 21.45 15.11, 23.84 8.86, 18.41  16.94, 21.09 4.55, 15.99  
3 20.61 20.22 22.07 20.18  21.10 14.53  
 18.55, 22.67 17.69, 22.76 17.50, 26.64 14.57, 25.80  18.94, 23.26 7.92, 21.14  
4 21.80 20.48 23.90 24.89  21.39 26.88  
 19.69, 23.90 17.94, 23.02 19.20, 28.60 18.83, 30.95  19.21, 23.57 18.60, 35.15  
Top quintile 21.53 18.62 24.21 31.40  19.81 42.95  
 19.43, 23.62 16.16, 21.09 19.49, 28.93 24.94, 37.87  17.67, 21.92 33.71, 52.18  
Occupational complexity     <0.0001   <0.0001 
Managers, directors and senior office workers 16.48 14.26 20.06 21.67  16.45 16.96  
 14.61, 18.36 12.07, 16.45 15.66, 24.47 15.99, 27.36  14.50, 18.40 9.98, 23.95  
Professional occupations 13.64 10.51 16.93 23.65  10.51 52.68  
 11.90, 15.38 8.59, 12.43 12.80, 21.05 17.78, 29.51  8.89, 12.12 43.38, 61.97  
Associate and professional and technical occupations 11.19 10.11 12.85 13.81  11.01 13.39  
 9.59, 12.78 8.22, 12.00 9.17, 16.53 9.04, 18.57  9.36, 12.66 7.05, 19.73  
Administrative and secretarial 6.39 4.70 10.66 7.89  6.69 2.68  
 5.15, 7.63 3.37, 6.03 7.26, 14.05 4.17, 11.62  5.38, 8.01 -0.33, 5.68  
Skilled trade occupations 20.13 23.17 16.61 10.86  21.24 6.25  
 18.10, 22.15 20.53, 25.81 12.52, 20.71 6.56, 15.16  19.09, 23.39 1.74, 10.76  
Caring, leisure and other services 2.86 3.76 1.57 0.50  2.94 1.79  
 2.01, 3.70 2.57, 4.95 0.20, 2.93 -0.49, 1.50  2.05, 3.83 -0.68, 4.25  
Sales and customer service occupations 2.53 2.84 1.25 2.99  2.73 0.00  
 1.73, 3.32 1.80, 3.88 0.03, 2.48 0.63, 5.36  1.87, 3.59 -  
Process, plant and machine operators 16.52 19.13 11.60 11.59  17.42 5.36  
 14.64, 18.40 16.67, 21.60 8.08, 15.12 7.14, 16.03  15.42, 19.42 1.16, 9.55  
Elementary occupations 9.93 11.41 8.46 5.06  10.73 0.00  
 8.41, 11.44 9.42, 13.40 5.40, 11.53 2.00, 8.12  9.10, 12.35 -  
Never worked and long-term non-employed 0.33 0.10 0.00 1.97  0.29 0.89  
 0.04, 0.63 -0.10, 0.31 - 0.05, 3.89  0.006, 0.57 -0.09, 2.64  
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Table C.12: Age and socio-economic circumstances by % of the working life in the situations Voluntary work and Other non-employed, men 
Variable Total Voluntary work Other non-employed 

  <2% ≥2% p- val <2% 2-5% >5% p- val 

Age 74.14 74.14 73.36 0.6491 74.11 74.14 74.77 0.7265 

 73.81, 74.46 73.82, 74.47 70.26, 76.45  73.76, 74.45 73.14, 75.15 72.97, 76.56  
Wealth (quintiles)    0.0012    0.0813 
Bottom quintile 17.70 17.87 0.00  17.30 20.63 23.48  
 15.77, 19.64 15.91, 19.82 -  15.30, 19.31 10.55, 30.72 12.99, 33.96  
2 18.36 18.53 0.00  18.19 24.05 16.45  
 16.39, 20.33 16.55, 20.52 -  16.14, 20.24 13.34, 34.75 7.10, 25.79  
3 20.61 20.67 14.29  20.41 21.15 24.34  
 18.55, 22.67 18.60, 22.74 -4.75, 33.32  18.26, 22.56 10.87, 31.43 13.57, 35.10  
4 21.80 21.67 35.71  21.86 22.70 19.53  
 19.69, 23.90 19.57, 23.78 9.65, 61.78  19.66, 24.07 12.16, 33.23 9.54, 29.53  
Top quintile 21.53 21.26 50.00  22.23 11.47 16.21  
 19.43, 23.62 19.16, 23.36 22.80, 77.20  20.02, 24.44 3.42, 19.52 6.95, 25.47  
Occupational complexity    0.8316    0.9228 
Managers, directors and senior office workers 16.48 16.37 28.57  16.76 14.29 12.77  
 14.61, 18.36 14.49, 18.25 3.99, 53.15  14.79, 18.73 5.56, 23.00 4.44, 21.11  
Professional occupations 13.64 13.50 28.57  13.80 11.11 12.70  
 11.90, 15.38 11.76, 15.24 3.99, 53.15  11.98, 15.62 3.28, 18.94 4.40, 20.99  
Associate and professional and technical occupations 11.19 11.29 0.00  11.03 17.46 8.36  
 9.59, 12.78 9.68, 12.90 -  9.38, 12.69 8.00, 26.92 1.36, 15.63  
Administrative and secretarial 6.39 6.25 21.43  6.31 6.35 8.20  
 5.15, 7.63 5.02, 7.48 -0.89, 43.75  5.03, 7.60 0.27, 12.42 1.29, 15.12  
Skilled trade occupations 20.13 20.18 14.29  20.31 19.05 17.27  
 18.10, 22.15 18.14, 22.22 -4.75, 33.32  18.18, 23.43 9.27, 28.83 7.90, 26.63  
Caring, leisure and other services 2.86 2.88 0.00  2.97 1.59 1.60  
 2.01, 3.70 2.03, 3.73 -  2.08, 3.87 -1.53, 4.70 -1.54, 4.74  
Sales and customer service occupations 2.53 2.55 0.00  2.61 3.17 0.00  
 1.73, 3.32 1.75, 3.35 -  1.77, 3.46 -1.19, 7.54 -  
Process, plant and machine operators 16.52 16.61 7.14  15.94 17.46 28.13  
 14.64, 18.40 14.72, 18.50 -6.87, 21.15  14.01, 17.88 8.00, 26.92 17.01, 39.24  
Elementary occupations 9.93 10.02 0.00  9.90 9.52 10.98  
 8.41, 11.44 8.49, 11.55 -  8.32, 11.48 2.21, 16.84 3.24, 18.72  
Never worked and long-term non-employed 0.33 0.34 0.00  0.36 0.00 0.00  
 0.04, 0.63 0.04, 0.06 -  0.05, 0.68 - -  
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Table C.13: Age and socio-economic circumstances by % of the working life in the situations Unemployed and looking for a job, Short-term job and Sick/ disabled, 
women 

Variable Total Unemployed and looking for a job Short-term job Sick/ disabled 

  <2% ≥2% p- val <2% ≥2% p- val <2% ≥2% p- val 

Age 71.58 71.69 69.41 0.0025 71.63 70.02 0.0750 71.78 69.22 <0.0001 

 71.27, 71.90 71.37, 72.02 68.06, 70.77  71.31, 71.96 68.42, 71.63  71.45, 72.11 68.25, 70.20  
Wealth (quintiles)    0.1026   0.4877   <0.0001 
Bottom quintile 21.23 21.12 23.50  21.18 22.62  20.14 34.27  
 19.64, 22.82 19.49, 22.75 15.88, 31.11  19.57, 22.80 13.61, 31.63  18.53, 21.77 27.59, 40.95  
2 20.82 20.76 22.03  21.04 14.29  20.22 28.02  
 19.23, 22.40 19.14, 22.38 14.53, 29.53  19.42, 22.66 6.75, 21.82  18.59, 21.42 21.68, 34.36  
3 19.71 19.39 26.00  19.65 21.43  19.80 18.65  
 18.15, 21.27 17.80, 20.98 18.10, 33.89  18.07, 21.23 12.60, 30.26  18.17, 21.42 13.14, 24.16  
4 19.05 19.25 15.12  19.05 19.05  19.53 13.35  
 17.52, 20.59 17.67, 20.83 8.68, 21.56  17.49, 20.62 10.60, 27.50  17.91, 21.41 8.56, 18.15  
Top quintile 19.19 19.48 13.35  19.07 22.62  20.30 5.70  
 17.65, 20.73 17.89, 21.07 7.24, 19.46  17.51, 20.63 13.61, 31.62  18.67, 21.94 2.41, 8.99  
Occupational complexity    0.3750   0.8049   0.0097 
Managers, directors and senior office 
workers 

6.94 6.92 7.32  6.94 7.14  7.31 2.55  
 5.96, 7.93 5.91, 7.93 2.69, 11.94  5.93, 7.94 1.60, 12.69  6.26, 8.35 0.34, 4.77  
Professional occupations 9.98 10.19 5.69  9.87 13.10  10.42 4.59  
 8.81, 11.14 8.99, 11.40 1.58, 9.80  8.69, 11.05 5.83, 20.36  9.19, 11.66 1.65, 7.53  
Associate and prof. and technical 
occupations 

8.19 8.36 4.88  8.22 7.14  8.15 8.69  
 7.12, 9.25 7.25, 9.46 1.05, 8.70  7.14, 9.31 1.60, 12.69  7.04, 9.25 4.73, 12.64  
Administrative and secretarial 26.85 26.36 36.59  26.71 30.95  27.04 24.58  
 25.13, 28.57 24.61, 28.12 28.03, 45.14  24.97, 28.46 21.00, 40.90  25.25, 28.84 18.52, 30.64  
Skilled trade occupations 4.44 4.42 4.88  4.47 3.57  4.30 6.17  
 3.64, 5.24 3.60, 5.24 1.05, 8.70  3.65, 5.29 -0.42, 7.57  3.48, 5.12 2.77, 9.55  
Caring, leisure and other services 9.58 9.62 8.94  9.51 11.90  9.19 14.39  
 8.44, 10.73 8.44, 10.79 3.88, 14.01  8.35, 10.66 4.93, 18.88  8.02, 10.35 9.44, 19.33  
Sales and customer service occupations 10.25 10.40 7.32  10.24 10.71  10.25 10.32  
 9.07, 11.43 9.19, 11.62 2.69, 11.94  9.04, 11.44 4.06, 17.37  9.02, 11.47 6.03, 14.61  
Process, plant and machine operators 5.77 5.73 6.50  5.92 1.19  5.57 8.20  
 4.86, 6.68 4.81, 6.66 2.13, 11.94  4.99, 6.86 -1.14, 3.52  4.64, 6.50 4.34, 12.06  
Elementary occupations 15.84 15.73 17.89  15.93 13.10  15.45 20.52  
 14.42, 17.25 14.28, 17.18 11.08, 24.69  14.48, 17.37 5.83, 20.36  13.99, 16.91 14.84, 26.21  
Never worked and long-term non-
employed 

2.16 2.26 0.00  2.19 1.19  2.33 0.00  
 1.59, 2.72 1.67, 2.86 -  1.61, 2.77 -1.14, 3.52  1.73, 2.95 -  
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Table C.14: Age and socio-economic circumstances by % of the working life in the situations Home/ family care, women 
Variable Total Home/ family care 

  <10% 10-20% >20-30% >30-40% >40-60% >60-80% >80% p-val 

Age 71.58 71.32 69.58 70.50 71.37 72.64 76.09 73.34 <0.0001 

 71.27, 71.90 70.75, 71.89 68.84, 70.33 69.80, 71.20 70.46, 72.28 71.72, 73.57 74.98, 77.21 71.84, 74.84  
Wealth (quintiles)         0.8855 
Bottom quintile 21.23 21.20 20.99 19.88 17.48 22.86 23.74 28.52  
 19.64, 22.82 18.16, 23.88 16.99, 24.99 16.07, 23.69 13.11, 21.84 18.14, 27.58 18.08, 29.39 20.49, 36.54  
2 20.82 21.83 21.29 19.92 22.92 20.35 17.26 18.39  
 19.23, 22.40 18.91, 24.75 17.25, 25.32 16.10, 23.74 18.09, 27.74 15.82, 24.88 12.21, 22.31 11.43, 25.36  
3 19.71 18.56 19.41 21.17 20.80 20.80 19.76 17.78  
 18.15, 21.27 15.79, 21.32 15.51, 23.32 17.21, 25.02 16.14, 25.45 16.22, 25.38 14.45, 25.07 10.87, 24.70  
4 19.05 18.32 20.97 20.39 19.42 16.25 22.86 12.20  
 17.52, 20.59 15.56, 21.08 16.95, 24.98 16.54, 24.24 14.88, 23.95 12.09, 20.41 17.28, 28.45 6.22, 18.17  
Top quintile 19.19 20.28 17.35 18.69 19.40 19.74 16.38 23.11  
 17.65, 20.73 17.42, 23.13 13.62, 21.07 14.97, 22.41 14.86, 23.94 15.24, 24.24 11.47, 21.28 15.56, 30.65  
Occupational complexity         <0.0001 
Managers, directors and senior office workers 6.94 9.45 6.93 5.91 5.08 7.88 3.70 2.44  
 5.96, 7.93 7.40, 11.50 4.45, 9.41 3.66, 8.16 2.57, 7.60 4.85, 10.91 1.18, 6.23 -0.30, 5.18  
Professional occupations 9.98 15.52 11.14 7.10 8.48 6.54 5.01 1.63  
 8.81, 11.14 12.99, 18.06 8.07, 14.21 4.65, 9.55 5.29, 11.66 3.76, 9.31 2.12, 7.91 -0.62, 3.87  
Associate and prof. and technical occupations 8.19 9.95 10.15 9.93 8.14 3.30 3.20 5.69  
 7.12, 9.25 7.85, 12.05 7.20, 13.10 7.07, 12.78 5.01, 11.26 1.29, 5.32 0.86, 5.55 1.58, 9.80  
Administrative and secretarial 26.85 24.95 26.73 29.82 25.76 26.33 33.03 22.05  
 25.13, 28.57 21.91, 27.98 22.41, 31.06 25.45, 34.19 20.76, 30.76 21.38, 31.29 26.79, 39.28 14.67, 29.43  
Skilled trade occupations 4.44 4.24 4.21 3.33 2.71 5.58 5.92 9.00  
 3.64, 5.24 2.82, 5.66 2.25, 6.17 1.61, 5.04 0.85, 4.57 3.00, 8.16 2.79, 9.05 3.90, 14.10  
Caring, leisure and other services 9.58 8.59 10.64 8.35 13.56 10.50 8.65 6.57  
 8.44, 10.73 6.62, 10.56 7.63, 13.66 5.70, 10.99 9.64, 17.47 7.05, 13.95 4.92, 12.37 2.15, 10.98  
Sales and customer service occupations 10.25 7.82 9.65 11.64 12.88 13.10 9.11 11.67  
 9.07, 11.43 5.93, 9.70 6.77, 12.54 8.57, 14.70 9.05, 16.71 9.31, 16.90 5.29, 12.93 5.91, 17.42  
Process, plant and machine operators 5.77 6.77 4.95 6.41 4.75 2.96 5.46 9.84  
 4.86, 6.68 5.01, 8.54 2.83, 7.07 4.07, 8.76 2.31, 7.18 1.05, 4.87 2.45, 8.46 4.53, 15.15  
Elementary occupations 15.84 11.68 15.10 17.28 17.63 20.51 17.73 20.55  
 14.42, 17.25 9.42, 13.94 11.60, 18.60 13.67, 20.89 13.27, 21.98 15.96, 25.05 12.67, 22.79 13.34, 27.76  
Never worked and long-term non-employed 2.16 1.02 0.50 0.24 2.03 3.31 8.18 10.57  
 1.59, 2.72 0.32, 1.72 -0.19, 1.18 -0.23, 0.70 -0.13, 2.16 1.29, 5.33 4.55, 11.81 5.11, 16.03  
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Table C.15: Age and socio-economic circumstances by % of the working life in the situations Retired and Education/ training, women 
Variable Total Retired Education/ training 

  <2% 2-10% ≥10% p-val <2% ≥2% p-val 

Age 71.58 71.86 70.44 68.61 <0.0001 71.70 69.36 0.0012 

 71.27, 71.90 71.51, 72.20 69.50, 71.37 67.45, 69.78  71.38, 72.03 68.04, 70.68  
Wealth (quintiles)     0.0001   <0.0001 
Bottom quintile 21.23 22.39 13.10 14.52  21.82 10.53  
 19.64, 22.82 20.65, 24.13 8.55, 17.65 8.29, 20.74  21.17, 23.47 5.29, 15.76  
2 20.82 21.04 21.23 16.21  21.13 15.17  
 19.23, 22.40 19.32, 22.74 15.71, 26.76 9.68, 22.74  19.49, 22.77 9.02, 21.32  
3 19.71 19.93 18.94 17.10  19.95 15.24  
 18.15, 21.27 18.25, 21.61 13.64, 24.24 10.41, 23.78  18.34, 21.56 9.07, 21.42  
4 19.05 17.84 28.00 35.44  18.83 23.06  
 17.52, 20.59 16.23, 19.45 21.93, 34.08 17.68, 33.21  17.26, 20.41 15.82, 30.31  
Top quintile 19.19 18.81 18.72 26.73  18.26 36.00  
 17.65, 20.73 17.17, 20.45 13.44, 24.00 18.85, 34.62  16.71, 19.82 27.75, 44.24  
Occupational complexity     0.0594   <0.0001 
Managers, directors and senior office workers 6.94 6.60 7.04 12.90  7.11 3.76  
 5.96, 7.93 5.57, 7.64 3.60, 10.49 6.98, 18.83  6.09, 8.14 0.51, 7.01  
Professional occupations 9.98 9.19 12.21 20.16  7.47 55.64  
 8.81, 11.14 7.99, 10.40 7.80, 16.62 13.07, 17.25  6.41, 8.52 47.16, 64.12  
Associate and prof. and technical occupations 8.19 8.13 9.39 7.46  7.90 13.53  
 7.12, 9.25 6.99, 9.26 5.46, 13.32 2.67, 11.85  6.82, 8.97 7.70, 19.37  
Administrative and secretarial 26.85 27.10 26.29 23.39  27.58 13.53  
 25.13, 28.57 25.25, 28.95 20.36, 32.22 15.90, 30.87  25.80, 29.37 7.70, 19.37  
Skilled trade occupations 4.44 4.49 5.16 2.42  4.60 1.50  
 3.64, 5.24 3.62, 5.35 2.18, 8.14 -0.30, 5.14  3.77, 5.44 -0.57, 3.58  
Caring, leisure and other services 9.58 9.87 8.92 5.65  9.95 3.01  
 8.44, 10.73 8.62, 11.13 5.08, 12.76 1.57, 9.73  8.75, 11.14 0.09, 5.92  
Sales and customer service occupations 10.25 10.05 12.68 9.68  10.57 4.51  
 9.07, 11.43 8.80, 11.31 8.20, 17.16 4.45, 14.90  9.34, 11.80 0.97, 8.05  
Process, plant and machine operators 5.77 6.01 12.68 9.68  6.00 1.50  
 4.86, 6.68 5.02, 7.01 8.20, 17.16 4.45, 14.90  5.06, 6.95 -0.57, 3.58  
Elementary occupations 15.84 16.08 14.08 14.52  16.58 2.26  
 14.42, 17.25 14.55, 17.61 9.40, 18.77 8.29, 20.74  15.10, 18.06 -0.28, 4.79  
Never worked and long-term non-employed 2.16 2.48 0.00 0.00  2.23 0.75  
 1.59, 2.72 1.83, 3.13 - -  1.64, 2.83 -0.72, 2.23  
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Table C.16: Age and socio-economic circumstances by % of the working life in the situations Voluntary work and Other non-employed, women 
Variable Total Voluntary work Other non-employed 

   <2% ≥2% p-val <2% ≥2% p-val 

Age 71.58 71.61 70.94 0.4343 71.58 71.71 0.8569 

  71.27, 71.90 71.28, 71.93 69.39, 72.49  71.25, 71.90 70.19, 73.23  
Wealth (quintiles)    0.0014   0.0865 
Bottom quintile 21.23 21.35 18.09  21.19 22.08  
  19.64, 22.82 19.73, 22.98 10.26, 25.91  19.55, 22.82 14.83, 29.33  
2 20.82 21.00 15.96  21.07 16.19  
  19.23, 22.40 19.38, 22.63 8.51, 23.41  19.43, 22.70 9.72, 22.66  
3 19.71 20.05 10.64  20.07 13.04  
  18.15, 21.27 18.46, 21.66 4.37, 16.91  18.46, 21.67 7.14, 18.93  
4 19.05 19.01 20.29  18.89 22.10  
  17.52, 20.59 17.44, 20.57 12.10, 28.49  17.32, 20.46 14.81, 29.39  
Top quintile 19.19 18.58 35.03  18.79 26.30  
  17.65, 20.73 17.03, 20.13 25.31, 44.74  17.22, 20.35 18.82, 34.37  
Occupational complexity    0.0333   0.3366 
Managers, directors and senior office workers 6.94 7.00 5.32  6.70 11.54  
  5.96, 7.93 5.99, 8.01 0.76, 9.88  5.70, 7.69 6.02, 17.05  
Professional occupations 9.98 9.67 18.09  9.93 10.77  
  8.81, 11.14 8.50, 10.83 10.26, 25.91  8.74, 11.12 5.42, 16.12  
Associate and prof. and technical occupations 8.19 8.18 8.51  8.34 5.38  
  7.12, 9.25 7.09, 9.26 2.84, 14.18  7.24, 9.44 1.49, 9.28  
Administrative and secretarial 26.85 26.74 29.79  26.85 26.92  
  25.13, 28.57 24.99, 28.49 20.49, 39.09  25.08, 28.62 19.27, 34.58  
Skilled trade occupations 4.44 4.53 2.13  4.47 3.85  
  3.64, 5.24 3.71, 5.35 -0.81, 5.06  3.65, 5.30 0.53, 7.17  
Caring, leisure and other services 9.58 9.42 13.83  9.77 6.15  
  8.44, 10.73 8.27, 10.58 6.81, 20.85  8.58, 10.95 2.00, 10.30  
Sales and customer service occupations 10.25 10.48 4.26  10.02 14.62  
  9.07, 11.43 9.27, 11.70 0.15, 8.36  8.82, 11.22 8.52, 20.71  
Process, plant and machine operators 5.77 5.75 6.38  5.79 5.38  
  4.86, 6.68 4.82, 6.67 1.41, 11.35  4.86, 6.72 1.49, 9.28  
Elementary occupations 15.84 16.16 7.45  15.94 13.85  
  14.42, 17.25 14.70, 17.61 2.11, 12.78  14.48, 17.40 7.88, 19.81  
Never worked and long-term non-employed 2.16 2.08 4.26  2.19 1.54  
  1.59, 2.72 1.51, 2.64 0.15, 8.36  1.61, 2.77 -0.59, 3.66  
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Table C.17: Health characteristics and depressive symptoms by % of the working life in the situations Unemployed and looking for a job and Short-term job, men 
Variable Total Unemployed and looking for a job Short-term job 

   <2% ≥2% p- val <2% ≥2% p- val 

Depressive symptoms 1.19 1.16 1.58 0.0087 1.19 1.21 0.9550 

  1.11, 1.28 1.07, 1.25 1.26,1.90  1.11, 1.28 0.62, 1.80  
Self-reported CVD    0.2304   0.3087 

Not reported 55.01 55.48 50.00  54.80 63.16  
  52.50, 57.52 52.85, 58.11 41.36, 58.64  52.25, 57.35 47.60, 78.71  
Reported 44.99 44.52 50.00  45.20 36.84  
  42.48, 47.50 41.89, 47.15 41.36, 58.64  42.65, 47.75 21.29, 52.40  
Self-reported hypertension    0.2048   0.8220 

Not reported 49.17 49.67 43.85  49.22 47.37  
  44.64, 51.70 47.03, 52.32 35.28, 52.42  46.66, 51.78 31.27, 63.47  
Reported 50.83 50.33 56.15  50.78 52.63  
  48.30, 53.36 47.68, 52.97 47.58, 64.72  48.22, 53.34 36.53, 68.73  
SBP 140.04 140.07 139.71 0.8517 140.16 135.35 0.1947 

  138.98, 141.10 138.96, 141.19 136.20, 143.22  139.10, 141.22 128.20, 142.49  
BMI 27.56 27.55 27.61 0.8662 27.56 27.50 0.9341 

  27.35, 27.76 27.34, 27.76 26.86, 28.37  27.35, 27.76 26.23, 28.77  
FEV1 2.44 2.44 2.42 0.7463 2.44 2.67 0.1050 

  2.40, 2.49 2.40, 2.49 2.28, 2.56  2.39, 2.48 2.41, 2.93  
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Table C.18: Health characteristics and depressive symptoms by % of the working life in the situations Sick/ disabled and Home/ family care, men 
Variable Total Sick/ disabled Home/ family care 

   <2% 2-10% ≥10% p- val <2% ≥2% p- val 

Depressive symptoms 1.19 1.09 2.18 2.16 <0.0001 1.18 1.69 0.0494 

  1.11, 1.28 1.00, 1.17 1.62, 2.75 1.72, 2.60  1.09, 1.27 1.04, 2.34  
Self-reported CVD     0.0002   0.5939 

Not reported 55.01 56.78 42.37 36.95  55.13 51.11  
  52.50, 57.52 54.14, 59.42 29.65, 55.10 27.03, 46.88  52.58, 57.68 36.33, 65.89  
Reported 44.99 43.22 57.63 63.04  44.87 48.90  
  42.48, 47.50 40.58, 45.86 44.90, 70.35 53.12, 72.97  42.32, 47.42 34.11, 63.67  
Self-reported hypertension     0.1420   0.7915 

Not reported 49.17 50.00 44.07 40.22  49.11 51.11  
  44.64, 51.70 47.34, 52.66 31.28, 56.85 30.13, 50.30  46.55, 51.68 36.33, 65.89  
Reported 50.83 50.00 55.93 59.78  50.89 48.89  
  48.30, 53.36 47.34, 52.66 43.15, 68.72 49.70, 69.87  48.32, 53.46 34.11, 63.67  
SBP 140.04 140.07 141.49 138.64 0.6944 140.10 137.97 0.4941 

  138.98, 141.10 138.94, 141.21 135.76, 147.22 134.54, 142.75  139.02, 141.19 132.15, 143.79  
BMI 27.56 27.47 27.74 28.76 0.0171 27.56 27.48 0.8886 

  27.35, 27.76 27.25, 27.68 26.63, 28.85 27.76, 29.76  27.35, 27.77 26.62, 28.33  
FEV1 2.44 2.46 2.32 2.24 0.0347 2.44 2.39 0.6580 

  2.40, 2.49 2.41, 2.51 2.10, 2.54 2.06, 2.42  2.40, 2.49 2.18, 2.60  
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Table C.19: Health characteristics and depressive symptoms by % of the working life in the situations Retired and Education/ training, men 
Variable Total Retired Education/ training 

   <2% 2-10% ≥10% p- val <2% ≥2% p- val 

Depressive symptoms 1.19 1.23 1.22 0.98 0.1574 1.20 1.07 0.4223 

  1.11, 1.28 1.12, 1.34 1.03, 1.42 0.78, 1.18  1.11, 1.30 0.75, 1.39  
Self-reported CVD     0.6871   0.6063 

Not reported 55.01 55.74 52.98 54.68  55.20 52.68  
  52.50, 57.52 52.63, 58.84 47.48, 58.47 47.81, 61.55  52.58, 57.81 43.38, 61.97  
Reported 44.99 44.26 47.02 45.32  44.80 47.32  
  42.48, 47.50 41.16, 47.37 41.53, 52.51 38.45, 52.19  42.19, 47.42 38.03, 56.62  
Self-reported hypertension     0.7355   0.7048 

Not reported 49.17 48.73 48.90 51.72  49.03 50.89  
  44.64, 51.70 45.61, 51.86 43.40, 54.40 44.83, 58.62  46.41, 51.66 41.59, 60.20  
Reported 50.83 51.27 51.10 48.28  50.97 49.11  
  48.30, 53.36 48.14, 54.39 45.60, 56.60 41.38, 55.18  48.34, 53.59 39.80, 58.41  
SBP 140.04 139.60 140.82 140.93 0.5351 139.89 141.98 0.3100 

  138.98, 141.10 138.30, 140.91 138.46, 143.19 138.00, 143.86  138.78, 140.99 138.21, 145.75  
BMI 27.56 27.75 27.30 27.04 0.0354 27.61 26.82 0.0460 

  27.35, 27.76 27.48, 28.01 26.89, 27.70 26.48, 27.61  27.40, 27.83 26.14, 27.49  
FEV1 2.44 2.45 2.38 2.52 0.1655 2.42 2.67 0.0029 

  2.40, 2.49 2.39, 2.50 2.29, 2.47 2.40, 2.63  2.38, 2.47 2.52, 2.82  
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Table C.20: Health characteristics and depressive symptoms by % of the working life in the situations Voluntary work and Other non-employed, men 
Variable Total Voluntary work Other non-employed 

   <2% ≥2% p- val <2% 2-5% >5% p- val 

Depressive symptoms 1.19 1.20 0.71 0.2915 1.18 1.48 1.22 0.4061 

  1.11, 1.28 1.11, 1,29 0.15, 1.27  1.09, 1.27 0.96, 1.99 0.81, 1.62  
Self-reported CVD    0.0363    0.5594 

Not reported 55.01 54.72 85.71  55.29 55.56 48.44  
  52.50, 57.52 52.19, 57.25 66.68, 104.75  52.66, 57.92 43.18, 67.93 36.09, 60.79  
Reported 44.99 45.28 14.29  44.71 44.44 51.56  
  42.48, 47.50 42.75, 47.81 -4.75, 33.32  42.08, 47.34 32.07, 56.82 39.21, 63.91  
Self-reported hypertension    0.1068    0.1497 

Not reported 49.17 48.96 71.43  49.93 39.48 42.19  
  44.64, 51.70 46.42, 51.50 46.85, 96.01  47.29, 52.57 27.49, 51.87 29.98, 54.39  
Reported 50.83 51.04 28.57  50.07 60.32 57.81  
  48.30, 53.36 48.50, 53.58 3.99, 53.15  47.43, 52.71 48.13, 72.51 45.61, 70.02  
SBP 140.04 140.06 138.04 0.6959 140.01 139.11 141.57 0.7874 

  138.98, 141.10 138.99, 141.13 131.03, 145.04  138.91, 141.11 133.86, 144.36 135.75, 147.39  
BMI 27.56 27.57 26.52 0.3655 27.59 26.57 27.71 0.1236 

  27.35, 27.76 27.36, 27.77 24.30, 28.74  27.38, 27.80 25.43, 27.70 26.83, 28.60  
FEV1 2.44 2.44 2.87 0.0654 2.44 2.34 2.61 0.1829 

  2.40, 2.49 2.39, 2.48 2.51, 3.23  2.39, 2.48 2.13, 2.56 2.35, 2.87  
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Table C.21: Health characteristics and depressive symptoms by % of the working life in the situations Unemployed and looking for a job, Short-term job and Sick/ 
disabled, women 

Variable Total Unemployed and looking for a job Short-term job Sick/ disabled 

   <2% ≥2% p- val <2% ≥2% p- val <2% ≥2% p- val 

Depressive symptoms 1.70 1.69 1.83 0.4444 1.70 1.54 0.4574 1.62 2.60 <0.0001 

  1.62, 1.78 1.61, 1.77 1.48, 2.19  1.63, 1.78 1.08, 1.99  1.55, 1.70 2.27, 2.92  
Self-reported CVD    0.1362   0.0831   <0.0001 

Not reported 66.13 65.82 72.34  65.83 75.00  67.42 50.51  
  64.30, 67.97 63.93, 67.70 64.42, 80.30  63.96, 67.70 65.68, 84.32  65.54, 69.32 43.49, 57.53  
Reported 33.87 34.18 27.64  34.17 25.00  32.57 49.49  
  32.03, 35.70 32.30, 36.07 19.70, 35.58  32.30, 36.04 15.68, 34.32  30.68, 34.46 42.47, 56.51  
Self-reported hypertension    0.5772   0.7192   0.0220 

Not reported 47.16 47.29 44.72  47.23 45.24  47.82 39.29  
  45.23, 49.10 45.30, 49.27 35.88, 53.54  45.26, 49.20 34.53, 55.95  45.80, 49.84 32.43, 46.14  
Reported 52.84 52.71 55.28  52.77 54.76  52.18 60.71  
  50.90, 54.77 50.73, 54.70 46.45, 64.11  50.80, 54.74 44.05, 65.47  50.16, 54.20 53.86, 67.57  
SBP 138.55 138.51 139.26 0.7265 138.55 138.60 0.9838 138.61 137.77 0.6144 

  137.65, 139.45 137.60, 139.25 135.06, 143.47  137.63, 139.47 133.74, 143.46  137.68, 139.54 134.42, 141.11  
BMI 28.05 28.04 28.30 0.6346 28.06 27.82 0.7007 27.98 28.89 0.0291 

  27.84, 28.26 27.82, 28.26 27.31, 29.28  27.85, 28.27 26.60, 29.05  27.76, 28.20 28.03, 29.76  
FEV1 1.83 1.83 1.79 0.5463 1.82 1.93 0.1324 1.83 1.76 0.1340 

  1.80, 1.85 1.89, 1.85 1.68, 1.91  1.80, 1.85 1.80, 2.06  1.81, 1.86 1.67, 1.85  
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Table C.22: Health characteristics and depressive symptoms by % of the working life in the situations Home/ family care, women 
Variable Total Home/ family care 

   <10% 10-20% >20-30% >30-40% >40-60% >60-80% >80% p- val 

Depressive symptoms 1.70 1.63 1.52 1.55 1.69 1.77 2.16 2.26 0.0001 

  1.62, 1.78 1.49, 1.77 1.33, 1.71 1.36, 1.74 1.46, 1.92 1.55, 1.99 1.85, 2.47 1.92, 2.60  
Self-reported CVD         0.2356 

Not reported 66.13 65.39 70.05 67.14 67.80 64.09 64.09 57.72  
  64.30, 67.97 62.07, 68.72 65.58, 74.52 62.66, 71.62 62.45, 73.14 59.34, 70.07 57.73, 70.45 48.95, 66.49  
Reported 33.87 34.61 29.95 32.86 32.20 35.29 35.91 42.28  
  32.03, 35.70 31.28, 37.93 25.48, 34.42 28.38, 37.34 26.86, 37.55 29.93, 40.66 29.55, 42.27 33.51, 51.05  
Self-reported hypertension         0.7853 

Not reported 47.16 49.11 46.04 47.75 46.10 47.39 45.00 42.28  
  45.23, 49.10 45.61, 52.61 41.17, 50.91 42.99, 52.52 40.40, 51.80 41.78, 52.99 38.41, 51.59 33.51, 51.05  
Reported 52.84 50.89 53.96 52.25 53.90 52.61 55.00 57.72  
  50.90, 54.77 47.39, 54.39 49.09, 58.83 47.48, 57.01 48.20, 59.60 47.01, 58.22 48.41, 61.59 48.95, 66.49  
SBP 138.55 138.02 137.87 138.11 138.90 139.77 142.00 135.56 0.1567 

  137.65, 139.45 136.36, 139.69 135.78, 139.97 136.10, 140.12 136.41, 141.39 137.23, 142.31 138.90, 145.10 131.58, 139.54  
BMI 28.05 28.09 28.28 28.06 28.08 28.13 27.42 27.91 0.7100 

  27.84, 28.26 27.70, 28.48 27.71, 28.85 27.56, 28.57 27.49, 28.68 27.52, 28.74 26.79, 28.13 26.86, 28.95  
FEV1 1.83 1.81 1.88 1.88 1.92 1.80 1.64 1.76 <0.0001 

  1.80, 1.85 1.76, 1.85 1.83, 1.94 1.82, 1.94 1.86, 1.99 1.73, 1.88 1.55, 1.72 1.65, 1.87  
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Table C.23: Health characteristics and depressive symptoms by % of the working life in the situations Retired and Education/ training, women  
Variable Total Retired Education/ training 

   <2% 2-10% ≥10% p-val <2% ≥2% p- val 

Depressive symptoms 1.70 1.74 1.45 1.45 0.0532 1.71 1.51 0.2582 

  1.62, 1.78 1.65, 1.82 1.19, 1.72 1.11, 1.78  1.63, 1.79 1.19, 1.83  
Self-reported CVD     0.9155   0.4470 

Not reported 66.13 66.26 65.73 64.52  65.97 69.17  
  64.30, 67.97 64.29, 68.23 59.34, 72.12 56.06, 72.98  64.08, 67.85 61.29, 77.05  
Reported 33.87 33.74 34.27 35.48  34.03 30.83  
  32.03, 35.70 31.77, 35.71 27.88, 40.66 27.02, 43.94  32.15, 35.92 22.95, 38.71  
Self-reported hypertension     0.3589   0.0679 

Not reported 47.16 46.62 50.23 51.61  46.74 54.89  
  45.23, 49.10 44.55, 48.70 43.50, 56.97 42.78, 60.45  44.75, 48.73 46.39, 63.38  
Reported 52.84 53.38 49.77 48.39  53.26 45.11  
  50.90, 54.77 51.30, 55.45 43.03, 56.50 39.55, 57.22  51.27, 55.25 36.62, 53.61  
SBP 138.55 138.84 137.15 135.70 0.1935 138.81 133.84 0.0101 

  137.65, 139.45 137.86, 139.82 134.06, 140.24 132.29, 139.12  137.88, 139.73 130.31, 137.36  
BMI 28.05 28.09 27.54 28.24 0.3415 28.12 26.75 0.0035 

  27.84, 28.26 27.86, 28.32 26.82, 28.25 27.23, 29.25  27.91, 28.34 25.97, 27.52  
FEV1 1.83 1.82 1.88 1.88 <0.0001 1.82 2.03 0.2720 

  1.80, 1.85 1.79, 1.85 1.79, 1.96 1.77, 2.00  1.79, 1.84 1.93, 2.13  
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Table C.24: Health characteristics and depressive symptoms by % of the working life in the situations Voluntary work and Other non-employed, women 
Variable Total Voluntary work Other non-employed 

   <2% ≥2% p-val <2% ≥2% p- val 

Depressive symptoms 1.70 1.70 1.79 0.6656 1.71 1.55 0.3943 

  1.62, 1.78 1.62, 1.78 1.34, 2.24  1.63, 1.79 1.20, 1.91  
Self-reported CVD    0.4827   0.128 

Not reported 66.13 66.26 62.77  65.80 72.31  
  64.30, 67.97 31.87, 35.61 52.94, 72.60  63.91, 67.69 64.58, 80.03  
Reported 33.87 33.74 37.23  34.20 27.69  
  32.03, 35.70 31.87, 35.61 27.40, 47.06  32.31, 36.09 19.97, 35.42  
Self-reported hypertension    0.9438   0.5064 

Not reported 47.16 47.18 46.81  47.01 50.00  
  45.23, 49.10 45.21, 49.15 36.62, 56.95  45.03, 49.00 41.37, 58.63  
Reported 52.84 52.82 53.19  52.99 50.00  
  50.90, 54.77 50.85, 54.79 43.05, 63.38  51.00, 54.97 41.37, 58.63  
SBP 138.55 138.74 133.50 0.0207 138.42 140.99 0.1977 

  137.65, 139.45 137.83, 139.66 129.18, 137.82  137.50, 139.34 137.25, 144.74  
BMI 28.05 28.03 28.74 0.2272 28.02 28.56 0.2807 

  27.84, 28.26 27.81, 28.24 27.43, 30.05  27.81, 28.24 27.49, 29.64  
FEV1 1.83 1.82 1.93 0.0001 1.83 1.75 0.0919 

  1.80, 1.85 1.80, 1.85 1.82, 2.04  1.81, 1.86 1.63, 1.87  
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Table C.25: Lifestyle by % of the working life in the situations Unemployed and looking for a job and Short-term job, men 
Variable Total Unemployed and looking for a job Short-term job 

   <2% ≥2% p- val <2% ≥2% p- val 

Smoking status    0.0156   0.3101 

Never smoked 25.28 25.85 19.23  25.53 15.79  
  23.09, 27.48 23.54, 28.17 12.42, 26.03  23.30, 27.76 4.04, 27.55  
Former smoker 63.77 63.76 63.85  63.51 73.68  
  61.34, 66.20 61.22, 66.30 55.55, 72.14  61.05, 65.98 59.48, 87.88  
Current smoker 10.95 10.38 16.92  10.96 10.53  
  9.37, 12.53 8.77, 12.00 10.45, 23.40  9.36, 12.56 0.62, 20.42  
Physical activity    0.3472   0.2239 

Inactive 8.63 8.57 9.23  8.71 5.26  
  7.21, 10.05 7.09, 10.05 4.23, 14.23  7.27, 10.16 -1.94, 12.46  
Low 21.70 21.50 23.85  21.72 21.05  
  19.62, 23.78 19.32, 23.67 16.49, 31.21  19.60, 23.83 7.91, 34.20  
Moderate 52.22 52.21 52.31  52.35 47.37  
  49.70, 54.75 49.57, 54.86 43.68, 60.93  49.79, 54.91 31.27, 63.47  
High 17.45 17.72 14.62  17.22 26.32  
  15.53, 19.37 15.70, 19.74 8.51, 20.72  15.29, 19.16 12.12, 40.52  
Social contact (continuous) 3.92 3.93 3.83 0.5600 3.93 3.47 0.1364 

 3.83, 4.02 3.83, 4.03 3.50, 4.17  3.84, 4,03 2.77, 4.18  
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Table C.26: Lifestyle by % of the working life in the situations Sick/ disabled and Home/ family care, men 
Variable Total Sick/ disabled Home/ family care 

   <2% 2-10% ≥10% p- val <2% ≥2% p- val 

Smoking status     <0.0001   0.1024 

Never smoked 25.28 26.03 28.81 11.96  25.44 20.00  
  23.09, 27.48 23.69, 28.37 17.15, 40.48 5.29, 18.63  23.21, 27.68 8.17, 31.83  
Former smoker 63.77 63.94 59.32 64.13  63.89 60.00  
  61.34, 66.20 61.38, 66.50 46.70, 71.97 54.27, 73.99  61.42, 66.35 45.51, 74.49  
Current smoker 10.95 10.03 11.86 23.91  10.67 20.00  
  9.37, 12.53 8.43, 11.63 3.54, 20.19 15.14, 32.68  9.09, 12.25 8.17, 31.83  
Physical activity     <0.0001   0.4697 

Inactive 8.63 7.74 16.95 16.30  8.76 4.44  
  7.21, 10.05 6.32, 9.17 7.29, 26.61 8.71, 23.90  7.30, 10.21 -1.65, 10.54  
Low 21.70 20.50 27.12 35.87  21.55 26.67  
  19.62, 23.78 18.35, 22.65 15.67, 38.57 26.01, 45.73  19.44, 23.66 13.59, 39.74  
Moderate 52.22 53.47 42.37 40.22  52.46 44.44  
  49.70, 54.75 50.81, 56.12 29.65, 55.10 30.13, 50.30  49.90, 55.03 29.75, 59.14  
High 17.45 18.29 13.56 7.61  17.24 24.44  
  15.53, 19.37 16.23, 20.35 4.74, 22.38 2.16, 13.06  15.30, 19.17 11.74, 37.15  
Social contact (continuous) 3.92 3.93 3.64 3.98 0.4969 3.91 4.47 0.0491 

 3.83, 4.02 3.83, 4.03 3.19, 4.10 3.58, 4.38  3.81, 4.00 4.02, 4.91  
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Table C.27: Lifestyle by % of the working life in the situations Retired and Education/ training, men 
Variable Total Retired Education/ training 

   <2% 2-10% ≥10% p- val <2% ≥2% p- val 

Smoking status     0.2232   0.0073 

Never smoked 25.28 24.06 26.02 30.05  24.52 34.82  
  23.09, 27.48 21.39, 26.73 21.19, 30.84 23.72, 36.37  22.26, 26.78 25.95, 43.69  
Former smoker 63.77 64.67 63.32 60.10  64.16 58.93  
  61.34, 66.20 61.68, 67.66 58.02, 68.62 53.34, 66.86  61.64, 66.68 49.77, 68.09  
Current smoker 10.95 11.27 10.66 9.85  11.33 6.25  
  9.37, 12.53 9.29, 13.25 7.26, 14.05 5.74, 13.97  9.66, 12.99 1.74, 10.76  
Physical activity     0.9673   <0.0001 

Inactive 8.63 8.83 8.46 7.88  9.18 1.79  
  7.21, 10.05 7.06, 10.61 5.40, 11.53 4.16, 11.60  7.66, 10.69 -0.68, 4.25  
Low 21.70 22.23 20.69 20.20  22.37 13.39  
  19.62, 23.78 19.73, 24.94 16.23, 25.15 14.66, 25.74  20.18, 24.55 7.05, 19.73  
Moderate 52.22 50.46 55.17 56.16  51.76 58.04  
  49.70, 54.75 47.33, 53.58 49.70, 60.65 49.31, 63.01  49.13, 54.38 48.85, 67.22  
High 17.45 18.38 15.67 15.76  16.70 26.79  
  15.53, 19.37 15.95, 20.80 11.67, 19.67 10.73, 20.79  14.74, 18.66 18.54, 35.03  
Social contact (continuous) 3.92 3.88 3.98 4.02 0.5463 3.94 3.71 0.2233 

 3.83, 4.02 3.76, 4.01 3.77, 4.18 3.78, 4.26  3.84, 4.04 3.36, 4.07  
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Table C.28: Lifestyle by % of the working life in the situations Voluntary work and Other non-employed, men 
Variable Total Voluntary work Other non-employed 

   <2% ≥2% p- val <2% 2-5% >5% p- val 

Smoking status    0.4120    0.8643 

Never smoked 25.28 25.25 28.57  25.00 30.16 26.56  
  23.09, 27.48 23.04, 27.46 3.99, 53.15  22.71, 27.29 18.73, 41.59 15.65, 37.48  
Former smoker 63.77 63.70 71.43  64.28 57.14 59.38  
  61.34, 66.20 61.26, 66.14 46.85, 96.01  61.74, 66.81 44.81, 69.47 47.24, 71.51  
Current smoker 10.95 11.05 0.00  10.73 12.70 14.06  
  9.37, 12.53 9.46, 12.64 -  9.09, 12.36 4.40, 20.99 5.47, 22.65  
Physical activity    0.1484    0.8062 

Inactive 8.63 8.64 7.14  8.77 4.76 9.38  
  7.21, 10.05 7.21, 10.08 -6.87, 21.15  7.27, 10.26 -0.54, 10.07 2.17, 16.58  
Low 21.70 21.83 7.14  21.59 20.63 25.00  
  19.62, 23.78 19.74, 23.93 -6.87, 21.15  19.42, 23.77 10.55, 30.72 14.30, 35.70  
Moderate 52.22 52.18 57.15  52.46 58.73 40.63  
  49.70, 54.75 49.64, 54.71 30.22, 84.07  49.83, 55.10 46.47, 70.99 28.49, 52.76  
High 17.45 17.35 28.57  17.17 15.87 25.00  
  15.53, 19.37 15.42, 19.27 3.99, 53.15  15.18, 19.17 6.77, 24.98 14.30, 35.70  
Social contact (continuous) 3.92 3.92 4.50 0.2493 3.94 3.90 3.64 0.4682 

 3.83, 4.02 3.82, 4.01 3.74, 5.26  3.84, 4.04 3.42, 4.39 3.13, 4.15  
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Table C.29: Lifestyle by % of the working life in the situations Unemployed and looking for a job, Short-term job and Sick/ disabled, women 
Variable Total Unemployed and looking for a job Short-term job Sick/ disabled 

   <2% ≥2% p- val <2% ≥2% p- val <2% ≥2% p- val 

Smoking status    0.5715   0.2756   0.0104 

Never smoked 45.48 45.60 43.09  45.73 38.10  45.83 41.33  
  43.55, 47.41 43.62, 47.58 34.30, 51.88  43.77, 47.70 27.64, 48.55  43.82, 47.84 34.41, 48.24  
Former smoker 43.21 43.14 44.72  42.94 51.19  43.67 37.76  
  41.29, 45.13 41.17, 45.11 35.89, 53.54  40.99, 44.59 40.43, 61.95  41.67, 45.67 30.95, 44.56  
Current smoker 11.3 11.26 12.20  11.32 10.71  10.50 20.92  
  10.07, 12.53 10.01, 12.51 6.39, 18.00  10.07, 12.57 4.06, 17.37  9.27, 11.74 15.21, 26.63  
Physical activity    0.7203   0.0497   <0.0001 

Inactive 8.60 8.63 8.13  8.73 4.76  7.96 16.33  
  7.52, 9.69 7.51, 9.74 3.28, 12.98  7.62, 9.85 0.18, 9.35  6.87, 9.06 11.14, 21.52  
Low 30.62 30.77 27.64  30.97 20.24  29.82 40.41  
  28.83, 32.41 28.94, 32.61 19.70, 35.58  29.15, 32.80 11.59, 28.89  27.97, 31.66 33.42, 47.19  
Moderate 48.22 47.95 53.66  47.67 64.29  49.09 37.76  
  46.28, 50.16 45.96, 49.93 44.81, 62.51  45.71, 49.64 53.97, 74.60  47.07, 51.11 30.95, 44.56  
High 12.55 12.65 10.57  12.62 10.71  13.13 5.61  
  11.27, 13.84 11.33, 13.98 5.11, 16.03  11.31, 13.93 4.06, 17.37  11.77, 14.49 2.38, 8.84  
Social contact (continuous) 4.15 4.17 3.85 0.0699 4.15 4.01 0.5008 4.15 4.11 0.7744 

 4.08, 4.22 4.09, 4.24 3.49, 4.20  4.08, 4.23 3.61, 4.42  4.08, 4.23 3.83, 4.40  
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Table C.30: Lifestyle by % of the working life in the situations Home/ family care, women 
Variable Total Home/ family care 

   <10% 10-20% >20-30% >30-40% >40-60% >60-80% >80% p- val 

Smoking status         0.4416 

Never smoked 45.48 44.02 45.30 48.46 45.76 46.73 43.18 45.53  
  43.55, 47.41 40.55, 47.49 40.44, 50.16 43.69, 53.23 40.07, 51.46 41.13, 52.33 36.62, 49.75 36.69, 54.37  
Former smoker 43.21 42.88 42.33 42.08 44.75 46.08 43.64 40.65  
  41.29, 45.13 39.41, 46.34 37.50, 47.15 37.37, 46.79 39.06, 50.43 40.48, 51.68 37.07, 50.21 31.93, 49.37  
Current smoker 11.3 13.10 12.38 9.46 9.49 7.19 13.18 13.82  
  10.07, 12.53 10.74, 15.47 9.16, 15.59 6.66, 12.25 6.14, 12.84 4.29, 10.09 8.70, 17.66 7.69, 19.95  
Physical activity         <0.0001 

Inactive 8.60 9.29 5.69 4.73 8.81 9.48 14.55 13.82  
  7.52, 9.69 7.26, 11.32 3.43, 7.96 2.70, 6.75 5.57, 12.06 6.19, 12.77 9.87, 19.22 7.69, 19.95  
Low 30.62 31.17 27.48 29.08 30.17 29.08 34.09 41.46  
  28.83, 32.41 27.93, 34.41 23.11, 31.84 24.74, 33.41 24.92, 35.42 23.99, 34.18 27.81, 40.37 32.72, 50.21  
Moderate 48.22 46.69 53.71 52.96 46.10 47.71 43.18 39.02  
  46.28, 50.16 43.20, 50.18 48.84, 58.58 48.19, 57.72 40.40, 51.80 42.10, 53.32 36.62, 49.75 30.36, 47.68  
High 12.55 12.85 13.12 13.24 14.92 13.73 8.18 5.69  
  11.27, 13.84 10.51, 15.19 9.82, 16.42 10.00, 16.47 10.84, 18.99 9.86, 17.59 4.55, 11.81 1.58, 9.80  
Social contact (continuous) 4.15 3.89 4.47 4.28 4.30 4.25 4.01 3.93 <0.0001 

 4.08, 4.22 3.76, 4.03 4.29, 4.64 4.10, 4.46 4.09, 4.51 4.05, 4.46 3.76, 4.27 3.54, 4.32  
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Table C.31: Lifestyle by % of the working life in the situations Retired and Education/ training, women 
Variable Total Retired Education/ training 

   <2% 2-10% ≥10% p-val <2% ≥2% p- val 

Smoking status     0.0956   0.6141 

Never smoked 45.48 45.36 49.77 40.32  45.42 46.62  
  43.55, 47.41 43.29, 47.43 43.03, 56.50 31.65, 49.00  43.44, 47.04 38.10, 55.13  
Former smoker 43.21 43.56 40.38 41.94  43.15 44.36  
  41.29, 45.13 41.49, 45.62 33.77, 46.99 33.21, 50.66  41.18, 45.12 35.88, 52.84  
Current smoker 11.3 11.08 9.86 17.74  11.43 9.02  
  10.07, 12.53 9.77, 12.39 5.84, 13.88 10.99, 24.50  10.16, 12.69 4.13, 13.91  
Physical activity     0.0078   <0.0001 

Inactive 8.60 8.92 7.51 4.84  8.95 2.23  
  7.52, 9.69 7.73, 10.11 3.96, 11.07 1.04, 8.63  7.81, 10.09 -0.28, 4.79  
Low 30.62 31.44 23.47 28.23  31.35 17.29  
  28.83, 32.41 29.51, 33.37 17.77, 29.18 20.27, 36.18  29.51, 33.20 10.84, 23.75  
Moderate 48.22 47.52 54.46 50.00  47.90 54.14  
  46.28, 50.16 45.44, 49.60 47.75, 61.17 41.20, 58.84  45.91, 49.89 45.63, 62.63  
High 12.55 12.12 14.55 16.94  11.80 26.32  
  11.27, 13.84 10.76, 13.48 9.80, 19.30 10.30, 23.57  10.51, 13.08 18.80, 33.83  
Social contact (continuous) 4.15 4.17 4.15 3.88 0.2667 4.15 4.08 0.6434 

 4.08, 4.22 4.09, 4.24 3.88, 4.41 3.55, 4.20  4.08, 4.23 3.78, 4.37  
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Table C.32: Lifestyle by % of the working life in the situations Voluntary work and Other non-employed, women 
Variable Total Voluntary work Other non-employed 

   <2% ≥2% p- val <2% ≥2% p- val 

Smoking status    0.1488   0.5028 

Never smoked 45.48 45.31 50.00  45.74 40.77  
  43.55, 47.41 43.34, 47.28 39.83, 60.17  43.75, 47.72 32.29, 49.25  
        

Former smoker 43.21 43.12 45.74  42.85 50.00  
  41.29, 45.13 41.16, 45.08 35.61, 55.87  40.88, 44.82 41.37, 58.63  
Current smoker 11.3 11.57 4.26  11.41 9.23  
  10.07, 12.53 10.31, 12.84 0.15, 8.36  10.15, 12.68 4.23, 14.23  
Physical activity    0.4311   0.9632 

Inactive 8.60 8.73 5.32  8.49 10.77  
  7.52, 9.69 7.61, 9.84 0.76, 9.88  7.38, 9.60 5.42, 16.12  
Low 30.62 30.57 31.91  30.70 29.23  
  28.83, 32.41 28.75, 32.39 22.44, 41.39  28.86, 32.53 21.38, 37.08  
Moderate 48.22 48.23 47.87  48.37 45.38  
  46.28, 50.16 46.26, 50.21 37.71, 58.03  46.38, 50.36 36.79, 53.98  
High 12.55 12.46 14.89  12.44 14.62  
  11.27, 13.84 11.16, 13.77 7.65, 22.13  11.13, 13.76 8.52, 20.71  
Social contact (continuous) 4.15 4.15 4.16 0.9596 4.16 3.98 0.2892 

 4.08, 4.22 4.07, 4.23 3.81, 4.51  4.08, 4.24 3.66, 4.29  
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C.2 Differences between individuals in the study sample and those who 
were eligible for the study sample but did not complete the life 
history interview 

Chapter 7 (section 7.6.1.2) summarised the findings of the analyses that were undertaken to compare the 

cognitive scores and characteristics of C1CM who were eligible for the study sample and had completed 

the life history interview, and the C1CM who were eligible for the sample but did not complete the life 

history interview. Tables C.33 and C.34 below present the results of this analysis. Table C.33 focuses on 

the cognitive measures, and Table C.34 focuses on childhood circumstances, socio-economic 

characteristics, physical and mental health, and lifestyle.  

 

Table C.33: Cognitive test scores of C1CM in the analytic sample and those who were eligible 
but did not complete the life history interview 

Variable MEN WOMEN 

 Analytic sample 
Missing Life 

History Analytic sample 
Missing Life 

History 

 (n=1530) (n=307) (n=2598) (n=508) 

Prospective memory     

Correct response 54.70 49.12 57.42 49.79 

 52.18, 57.20 43.36, 54.91 55.49, 59.33 45.28, 54.30 

Verbal recall 8.74 7.61 9.93 8.26 

 8.57, 8.92 7.17, 8.06 9.79, 10.07 7.91, 8.62 

Search speed 263.55 257.47 298.22 286.86 

 259.35, 267.74 246.87, 268.08 294.79, 301.65 277.96, 295.75 

Search accuracy 16.33 15.31 18.67 17.41 

 16.06, 16.59 14.64, 15.98 18.46, 18.89 16.86, 17.96 

Fluency 18.91 17.49 18.95 16.76 

 18.60, 19.22 16.64, 18.33 18.71, 19.18 16.12, 17.39 
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Table C.34: Characteristics of C1CM in the analytic sample and those who were eligible but did not complete the life history interview 
 

Variable Men Women 

 Analytic sample Missing Life History Analytic sample Missing Life History 

 (n=1530) (n=307) (n=2598) (n=508) 

Age 74.07 75.03 71.58 73.33 

 73.75, 74.40 74.22, 75.84 71.26, 71.89 72.52, 74.15 

Childhood social class     
Manager, professional, own, administrative 27.19 24.22 32.31 29.60 

 25.01, 29.48 19.91, 29.58 30.53, 34.14 25.74, 33.77 
Trade, care, sales 32.78 32.67 31.14 32.80 

 30.47, 35.19 27.63, 38.16 29.37, 32.97 28.82, 37.05 
Plant, casual, other 33.71 36.30 30.09 30.00 

 31.38, 36.12 31.08, 41.87 28.35, 31.89 26.12, 34.19 
Armed forces 3.36 2.97 3.23 3.00 

 2.56, 4.39 1.55, 5.60 2.61, 3.99 1.82, 4.92 
Unemployed/ sick or disabled/ retired 2.96 3.63 3.23 4.60 

 2.22, 3.95 2.02, 6.44 2.61, 3.98 3.07, 6.83 
Childhood emotional or nervous problems     
Reported 1.05 - 2.32 - 

 0.64, 1.71 - 1.80, 2.97 - 
Educational attainment     
None attempted 37.08 52.01 46.71 55.75 

 34.68, 39.54 46.34, 57.63 44.80, 48.64 51.39, 60.03 
Sub GCE (including foreign) 15.20 13.09 13.53 15.08 

 13.48, 17.10 9.71, 17.42 12.27, 14.91 12.21, 18.48 
NVQ2/ GCE O' Level 14.27 10.4 16.98 11.71 

 12.60, 16.13 7.41, 14.42 15.58, 18.47 9.18, 14.82 
NVQ3/ GCE A' Level 19.10 13.76 14.58 11.71 

 17.20, 21.16 10.29, 18.15 13.27, 15.99 9.18, 14.82 
NVQ4/NVQ5/Degree or equivalent 14.34 10.74 8.20 5.75 

 12.67, 16.20 7.69, 14.79 7.19, 9.34 4.03, 8.15 
Wealth (quintiles)     
Bottom quintile 15.95 29.01 19.27 29.19 

 14.18, 17.89 24.10, 34.47 17.79, 20.84 25.29, 33.43 
2 16.68 21.50 19.04 26.09 

 14.88, 18.64 17.18, 26.57 17.57, 20.59 22.37, 30.18 
3 21.46 18.08 21.65 15.94 

 19.45, 23.61 14.09, 22.92 20.09, 23.30 12.94, 19.49 
4 23.32 20.14 20.05 17.39 

 21.26, 25.52 15.93, 25.12 18.54, 21.64 14.28, 21.02 
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Variable Men Women 

 Analytic sample Missing Life History Analytic sample Missing Life History 

 (n=1530) (n=307) (n=2598) (n=508) 
Top quintile 22.59 11.27 20.01 11.39 

 20.56, 24.76 8.12, 15.42 18.51, 21.59 8.85, 14.54 
Occupational complexity     
Managers, directors and senior office workers 16.57 13.80 6.98 4.37 

 14.77, 18.53 10.33, 18.21 6.06, 8.03 2.90, 6.55 

Professional occupations 13.78 8.42 9.97 6.36 

 12.13, 15.62 5.75, 12.16 8.86, 11.19 4.53, 8.86 

Associate and prof. and technical occupations 11.13 8.75 8.18 6.36 

 9.64, 12.82 6.03, 12.55 7.18, 9.31 4.54,8.86 

Administrative and secretarial 6.36 5.39 26.64 25.05 

 5.24, 7.71 3.33, 8.61 14.97, 18.38 21.45, 29.03 

Skilled trade occupations 20.08 18.52 4.38 3.98 

 18.14, 22.18 14.50, 23.35 3.66, 5.24 2.58, 6.08 

Caring, leisure and other services 2.85 1.68 9.69 10.93 

 2.12, 3.82 0.70, 3.98 8.61, 10.90 8.49, 13.97 

Sales and customer service occupations 2.52 3.03 10.20 8.55 

 1.84, 3.44 1.58, 5.72 9.09, 11.43 6.36, 11.40 

Process, plant and machine operators 16.37 23.57 5.82 9.34 

 14.59, 18.32 19.09, 28.73 4.98, 6.79 7.09, 12.22 

Elementary occupations 9.87 16.84 15.82 20.48 

 8.47, 11.49 13.00, 21.53 14.46, 17.28 17.17, 24.23 

Never worked and long-term non-employed 0.46 0.00 2.33 4.57 

 0.22, 0.97 0.00 1.81, 2.99 3.06, 6.78 

Self-reported CVD     
Reported 44.60 52.12 33.80 39.37 

 42.13, 47.11 46.53, 57.66 32.00, 35.64 35.20, 43.70 

Self-reported hypertension     
Reported 50.82 51.47 52.93 54.92 

 48.31, 53.32 45.88, 57.02 51.00, 54.84 50.55, 59.21 

SBP 139.97 138.82 138.26 138.99 

 138.93, 141.01 136.02, 141.62 137.38, 139.14 136.64, 141.34 

BMI 25.90 25.61 26.48 24.63 

 25.50, 26.29 24.55, 26.67 26.15, 26.81 23.62, 25.64 
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Variable Men Women 

 Analytic sample Missing Life History Analytic sample Missing Life History 

 (n=1530) (n=307) (n=2598) (n=508) 

FEV1 2.46 2.43 1.86 1.76 

 2.42, 2.51 2.33, 2.54 1.83, 1.88 1.70, 1.83 

Depressive symptoms 1.18 1.54 1.70 2.27 

 1.09, 1.27 1.33, 1.76 1.62, 1.77 2.07, 2.48 

Smoking status     
Never smoked 25.44 21.82 45.23 42.60 

 23.32, 27.69 17.55, 26.80 43.32, 47.14 38.48, 46.97 

Former smoker 63.77 65.15 43.46 44.58 

 61.33, 66.13 59.65, 70.27 41.56, 45.37 40.29, 48.95 

Current smoker 10.79 13.03 11.32 12.82 

 9.33, 12.45 9.70, 17.28 10.15, 12.59 10.18, 16.02 

Physical activity     

Inactive 8.57 17.70 8.81 15.78 

 7.27, 10.08 13.82, 22.40 7.78, 9.97 12.86, 19.21 

Low 21.84 29.84 30.60 34.91 

 19.84, 23.99 24.97, 35.21 28.86, 32.40 30.86, 39.19 

Moderate 52.13 41.97 48.08 38.46 

 49.62, 54.62 36.55, 47.58 46.16, 50.00 34.33, 42.77 

High 17.46 10.49 12.51 10.85 

 15.64, 19.45 7.52, 14.46 11.29, 13.84 8.42, 13.87 

Social contact (continuous) 3.93 3.26 4.14 3.30 

 3.83, 4.02 3.00, 3.52 4.04, 4.22 3.10, 3.51 
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D. Annex D 

D.1 Complete case analyses: Multivariable association between 
percentage of the working life non-employed and cognitive function 

Section 8.4.4 presented the results of the multivariable analyses that were undertaken to examine the 

association between total non-employment and cognitive function amongst the ELSA sample based on the 

analyses of the imputed datasets. Tables D.1–D.5 present the results of the same analyses undertaken on 

members of the ELSA sample who had complete data on the analytic variables. Model 1 shows the age-

adjusted association. Models 2 shows the association following adjustment for childhood factors (model 

2a) and educational attainment (model 2b). Models 3-5 show the association following additional 

adjustment of model 2b for adult socio-economic factors (model 3); adult health (model 4a) and depressive 

symptoms (model 4b); and lifestyle factors (model 5). Model 6 was the fully adjusted model. The reference 

category for the analyses for men was 0-2% of the working life non-employed, while for women it was 0-

10% of the working life non-employed. 
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Table D.1: Associations between non-employment duration and prospective memory (odds ratios and 95%CI) 
  Non-employment Model 1 Model 2a Model 2b Model 3 Model 4a Model 4b Model 5 Model 6 

Men 0-2% (ref.)         
n=1227 >2-10% 0.96 0.96 0.93 0.87 0.94 0.96 0.92 0.88 

  0.73, 1.27 0.73, 1.27 0.70, 1.23 0.65, 1.17 0.71, 1.25 0.72, 1.27 0.69, 1.22 0.65, 1.18 

 >10-20% 0.75 0.73 0.69 0.60 0.70 0.72 0.71 0.63 

  0.54, 1.02 0.53, 1.01 0.50, 0.96 0.43, 0.84 0.51, 0.98 0.52, 1.00 0.51, 0.99 0.45, 0.89 

 >20-30% 0.61 0.62 0.58 0.57 0.60 0.62 0.61 0.60 

  0.37, 1.01 0.38, 1.02 0.35, 0.96 0.35, 0.95 0.36, 0.99 0.37, 1.02 0.36, 1.01 0.35, 1.01 

 >30% 0.81 0.84 0.86 0.89 0.87 0.94 0.95 1.00 

  0.43, 1.53 0.44, 1.62 0.44, 1.66 0.45, 1.74 0.45, 1.70 0.48, 1.82 0.50, 1.81 0.52, 1.92 

 Trend 0.89 0.89 0.88 0.86 0.89 0.90 0.89 0.88 

  0.80, 0.99 0.80, 0.99 0.79, 0.98 0.77, 0.97 0.79, 0.99 0.80, 1.00 0.80, 1.00 0.79, 0.99 

Women >10-20% (ref.) 1.09 1.12 1.13 1.13 1.11 1.11 1.08 1.07 

n=2014  0.80, 1.49 0.82, 1.53 0.83, 1.54 0.82, 1.56 0.81, 1.51 0.81, 1.52 0.79, 1.49 0.77, 1.48 

 >20-30% 1.10 1.13 1.17 1.15 1.16 1.17 1.13 1.11 

  0.82, 1.48 0.84, 1.52 0.87, 1.57 0.85, 1.56 0.86, 1.57 0.87, 1.57 0.83, 1.52 0.82, 1.50 

 >30-40% 1.42 1.43 1.42 1.39 1.38 1.40 1.34 1.32 

  1.02, 1.96 1.03, 1.97 1.02, 1.98 0.99, 1.95 0.99, 1.93 1.00, 1.96 0.96, 1.88 0.93, 1.86 

 >40-60% 1.24 1.26 1.32 1.34 1.31 1.32 1.27 1.30 

  0.91, 1.67 0.93, 1.71 0.98, 1.80 0.98, 1.84 0.96, 1.78 0.97, 1.80 0.93, 1.74 0.94, 1.79 

 >60-80% 1.17 1.16 1.24 1.31 1.24 1.26 1.22 1.29 

  0.83, 1.66 0.82, 1.64 0.88, 1.76 0.92, 1.86 0.87, 1.76 0.89, 1.79 0.86, 1.74 0.90, 1.84 

 >80% 0.73 0.71 0.75 0.80 0.74 0.76 0.76 0.81 

  0.47, 1.12 0.46, 1.10 0.48, 1.17 0.51, 1.25 0.48, 1.15 0.49, 1.18 0.49, 1.20 0.51, 1.27 

 Trend 1.01 1.01 1.02 1.03 1.02 1.02 1.02 1.03 

   0.96, 1.06 0.96, 1.06 0.97, 1.07 0.97, 1.08 0.97, 1.07 0.97, 1.07 0.97, 1.07 0.97, 1.08 
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Table D.2: Associations between non-employment duration and verbal recall (coefficients and 95%CI) 
 Non-employment Model 1 Model 2a Model 2b Model 3 Model 4a Model 4b Model 5 Model 6 

Men 0-2% (ref.)         
n=1247 >2-10% 0.51 0.52 0.38 0.33 0.43 0.44 0.37 0.35 

   0.07, 0.95 0.08, 0.96 -0.04, 0.80 -0.09, 0.75 0.009, 0.84 0.02, 0.86 -0.05, 0.78 -0.06, 0.76 

 >10-20% 0.26 0.25 -0.03 -0.13 0.02 0.05 0.08 0.004 

   -0.25, 0.77 -0.26, 0.75 -0.52, 0.46 -0.61, 0.35 -0.48, 0.51 -0.44, 0.54 -0.41, 0.56 -0.47, 0.48 

 >20-30% 0.34 0.36 0.25 0.35 0.29 0.34 0.4 0.44 

   -0.39, 1.08 -0.38, 1.09 -0.44, 0.94 -0.34, 1.04 -0.39, 0.97 -0.34, 1.02 -0.25, 1.06 -0.22, 1.11 

 >30% -1.14 -1.16 -1.03 -0.77 -0.95 -0.86 -0.71 -0.54 

   -2.13, -0.15 -2.13, -0.19 -1.93, 0.12 -1.69, 0.14 -1.85, -0.05 -1.77, 0.05 -1.60, 0.19 -1.44, 0.37 

 Trend -0.04 -0.04 -0.08 -0.06 -0.06 -0.04 -0.02 -0.008 

   -0.21, 0.13 -0.21, 0.13 -0.24, 0.08 -0.22, 0.10 -0.22, 0.10 -0.20, 0.12 -0.17, 0.14 -0.16, 0.15 

Women 0-10% (ref.)         
n=2032 >10-20% 0.11 0.17 0.20 0.21 0.17 0.19 0.11 0.12 

   -0.38, 0.59 -0.31, 0.65 -0.25, 0.65 -0.24, 0.66 -0.28, 0.63 -0.26, 0.64 -0.34, 0.57 -0.33, 0.57 

 >20-30% 0.37 0.44 0.56 0.53 0.56 0.57 0.48 0.48 

   -0.08, 0.81 0.0006, 0.88 0.14, 0.99 0.11, 0.95 0.14, 0.98 0.15, 0.99 0.06, 0.91 0.06, 0.89 

 >30-40% 0.48 0.51 0.48 0.46 0.42 0.45 0.38 0.38 

   -0.008, 0.96 0.02, 0.99 0.02, 0.95 0.007, 0.92 -0.04, 0.88 -0.007, 0.91 -0.08, 0.85 -0.08, 0.83 

 >40-60% -0.05 0.003 0.16 0.17 0.14 0.18 0.09 0.11 

   -0.53, 0.43 -0.48, 0.48 -0.29, 0.62 -0.28, 0.61 -0.31, 0.59 -0.27, 0.63 -0.36, 0.53 -0.33, 0.55 

 >60-80% 0.14 0.11 0.29 0.3 0.30 0.35 0.23 0.28 

   -0.43, 0.70 -0.44, 0.66 -0.24, 0.82 -0.22, 0.82 -0.23, 0.83 -0.18, 0.88 -0.29, 0.76 -0.24, 0.79 

 >80% -0.62 -0.66 -0.44 -0.48 -0.47 -0.40 -0.42 -0.47 

   -1.31, 0.07 -1.34, 0.02 -1.10, 0.22 -1.15, 0.18 -1.13, 0.19 -1.06, 0.25 -1.07, 0.23 -1.13, 0.19 

 Trend -0.03 -0.04 0.007 -0.006 -0.010 0.0009 -0.01 -0.007 

   -0.11, 0.04 -0.12, 0.04 -0.08, 0.07 -0.08, 0.07 -0.08, 0.07 -0.07, 0.08 -0.09, 0.06 -0.08, 0.07 
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Table D.3: Associations between non-employment duration and search speed (coefficients and 95%CI) 
 Non-employment Model 1 Model 2a Model 2b Model 3 Model 4a Model 4b Model 5 Model 6 

Men 0-2% (ref.)         
n=1194 >2-10% -7.01 -6.46 -8.49 -8.28 -8.03 -7.82 -8.24 -8.15 

   -17.34, 3.32 -16.77, 3.84 -18.60, 1.63 -18.28, 1.73 -18.20, 2.15 -17.98, 2.34 -18.33, 1.85 -18.20, 1.90 

 >10-20% -13.09 -13.51 -17.92 -19.12 -17.35 -16.86 -16.67 -18.08 

   -24.39, 1.80 -24.73, -2.29 -28.87, -6.96 -30.14, -8.11 -28.32, -6.38 -27.87, -5.86 -27.61, -5.72 -29.15, -7.00 

 >20-30% -4.69 -4.19 -6.47 -7.27 -5.73 -5.09 -2.43 -3.71 

   -20.89, 11.50 -20.38, 12.00 -22.56, 9.62 -23.49, 8.96 -21.71, 10.26 -21.09, 10.91 -18.73, 13.87 -20.08, 12.65 

 >30% 6.58 4.70 6.56 9.37 6.92 8.13 12.21 13.72 

   -16.83, 29.88 -18.84, 28.25 -16.63, 29.75 -13.75, 32.49 -16.29, 30.13 -14.96, 31.21 -10.15, 34.57 -8.48, 35.93 

 Trend -1.97 -2.16 -2.89 -2.88 -2.67 -2.42 -1.77 -1.92 

   -5.87, 1.94 -6.07, 1.75 -6.77, 0.99 -6.79, 1.03 -6.54, 1.21 -6.31, 1.48 -5.65, 2.12 -5.82, 1.98 

Women 0-10% (ref.)         
n=1961 >10-20% 15.51 16.35 16.69 16.51 16.30 17.22 16.18 16.73 

   3.31, 27.72 4.15, 28.55 4.53, 28.85 4.36, 28.66 4.19, 28.43 5.12, 29.32 4.05, 28.32 4.62, 28.85 

 >20-30% 6.64 7.32 8.35 8.52 8.39 8.83 7.35 8.67 

   -4.36, 17.64 -3.70, 18.34 -2.69, 19.40 -2.52, 19.56 -2.62, 19.40 -2.18, 19.84 -3.74, 18.44 -2.41, 19.75 

 >30-40% 20.36 20.59 20.69 20.80 19.75 21.32 19.63 21.15 

   8.33, 32.38 8.54, 32.65 8.54, 32.85 8.62, 32.99 7.63, 31.88 9.24, 33.41 7.28, 31.97 8.80, 33.49 

 >40-60% 12.64 13.39 14.61 15.08 14.44 16.18 14.25 16.44 

   0.57, 24.71 1.31, 25.48 2.53, 26.70 2.96, 27.20 2.35, 26.52 4.14, 28.21 2.14, 26.35 4.33, 28.55 

 >60-80% 12.44 12.62 13.83 13.03 14.13 16.51 13.84 15.33 

   -0.92, 25.71 -0.66, 25.90 0.52, 27.14 -0.44, 26.50 0.80, 27.45 3.14, 29.88 0.59, 27.09 1.82, 28.84 

 >80% -2.03 -2.79 -1.18 -1.68 -1.48 1.4 -0.09 1.85 

   -18.59, 14.53 -19.40, 13.83 -17.94, 15.58 -19.15, 15.78 -18.24, 15.28 -15.17, 17.96 -16.86, 16.67 -15.46, 19.17 

 Trend 1.11 1.07 1.31 1.34 1.31 1.76 1.38 1.80 

   -0.82, 3.03 -0.85, 3.00 -0.62, 3.25 -0.66, 3.33 -0.63, 3.24 -0.18, 3.69 -0.55, 3.31 -0.21, 3.80 
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Table D.4: Associations between non-employment duration and search accuracy (coefficients and 95%CI) 
Non-employment Model 1 Model 2a Model 2b Model 3 Model 4a Model 4b Model 5 Model 6 

Men  0-2% (ref.)         
n=1194 >2-10% -0.02 0.006 -0.16 -0.21 -0.10 -0.08 -0.15 -0.14 

   -0.66, 0.62 -0.63, 0.65 -0.78, 0.47 -0.83, 0.42 -0.73, 0.53 -0.71, 0.55 -0.78, 0.48 -0.77, 0.48 

 >10-20% -0.13 -0.16 -0.50 -0.63 -0.43 -0.38 -0.40 -0.48 

   -0.86, 0.60 -0.89, 0.56 -1.20, 0.21 -1.34, 0.08 -1.13, 0.27 -1.09, 0.32 -1.10, 0.30 -1.19, 0.22 

 >20-30% -0.16 -0.12 -0.25 -0.26 -0.15 -0.10 -0.04 -0.04 

   -1.12, 0.81 -1.08, 0.83 -1.19, 0.69 -1.23, 0.70 -1.10, 0.79 -1.04, 0.84 -0.99, 0.92 -1.01, 0.93 

 >30% 0.39 0.26 0.41 0.65 0.45 0.56 0.67 0.87 

   -0.95, 1.73 -1.08, 1.61 -0.88, 1.70 -0.66, 1.95 -0.84, 1.74 -0.73, 1.84 -0.58, 1.93 -0.40, 2.14 

 Trend 0.002 -0.02 -0.07 -0.07 -0.04 -0.02 -0.006 0.001 

    -0.24, 0.23 -0.25, 0.22 -0.34, 0.29 -0.30, 0.16 -0.27, 0.18 -0.25, 0.21 -0.23, 0.22 -0.23, 0.23 

Women 0-10% (ref.)         
n=1961 >10-20% 0.85 0.96 1.00 0.98 0.98 1.03 0.97 1.00 

   0.13, 1.57 0.25, 1.67 0.30, 1.71 0.28, 1.68 0.27, 1.68 0.33, 1.74 0.27, 1.67 0.30, 1.70 

 >20-30% 0.68 0.78 0.89 0.86 0.90 0.93 0.84 0.88 

   0.03, 1.34 0.13, 1.43 0.24, 1.55 0.21, 1.51 0.25, 1.55 0.28, 1.57 0.18, 1.50 0.23, 1.53 

 >30-40% 1.74 1.79 1.81 1.79 1.75 1.85 1.73 1.80 

   1.02, 2.47 1.07, 2.52 1.08, 2.54 1.06, 2.52 1.02, 2.48 1.12, 2.58 0.99, 2.47 1.06, 2.54 

 >40-60% 0.83 0.94 1.06 1.09 1.05 1.16 1.06 1.19 

   0.13, 1.52 0.24, 1.63 0.37, 1.75 0.39, 1.78 0.37, 1.74 0.48, 1.85 0.37, 1.74 0.50, 1.89 

 >60-80% 0.61 0.63 0.73 0.71 0.75 0.9 0.73 0.84 

   -0.19, 1.41 -0.16, 1.41 -0.05, 1.52 -0.08, 1.50 -0.04, 1.54 0.11, 1.69 -0.05, 1.52 0.04, 1.64 

 >80% 0.67 0.59 0.75 0.74 0.72 0.90 0.81 0.94 

   -0.32, 1.66 -0.40, 1.57 -0.24, 1.73 -0.27, 1.76 -0.25, 1.70 -0.06, 1.87 -0.17, 1.80 -0.07, 1.94 

 Trend 0.12 0.11 0.13 0.14 0.13 0.16 0.14 0.17 

    0.002, 0.23 -0.001, 0.23 0.02, 0.25 0.02, 0.26 0.02, 0.25 0.05, 0.28 0.03, 0.25 0.05, 0.28 
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Table D.5: Associations between non-employment duration and verbal fluency (coefficients and 95%CI) 
  Non-employment Model 1 Model 2a Model 2b Model 3 Model 4a Model 4b Model 5 Model 6 

Men 0-2% (ref.)         
n=1246 >2-10% 0.14 0.15 -0.04 -0.11 -0.02 0.01 -0.06 -0.12 

   -0.64, 0.91 -0.62, 0.92 -0.79, 0.71 -0.87, 0.64 -0.77, 0.74 -0.75, 0.76 -0.80, 0.69 -0.88, 0.63 

 >10-20% -0.03 -0.06 -0.44 -0.59 -0.41 -0.35 -0.31 -0.45 

   -0.98, 0.92 -1.01, 0.88 -1.38, 0.49 -1.54, 0.36 -1.35, 0.54 -1.29, 0.59 -1.25, 0.62 -1.40, 0.50 

 >20-30% -0.35 -0.33 -0.46 -0.31 -0.41 -0.32 -0.23 -0.11 

   -1.80, 1.10 -1.77, 1.11 -1.85, 0.93 -1.64, 1.01 -1.80, 0.98 -1.72, 1.07 -1.64, 1.19 -1.46, 1.24 

 >30% -1.44 -1.58 -1.40 -1.06 -1.35 -1.19 -0.93 -0.70 

   -3.60, 0.72 -3.77, 0.61 -3.54, 0.74 -3.12, 1.00 -3.47, 0.77 -3.30, 0.92 -2.99, 1.12 -2.68, 1.28 

 Trend -0.18 -0.19 -0.25 -0.23 -0.24 -0.20 -0.16 -0.15 

   -0.51, 0.15 -0.53, 0.14 -0.58, 0.07 -0.54, 0.09 -0.56, 0.09 -0.53, 0.12 -0.49, 0.16 -0.47, 0.17 

Women 0-10% (ref.)         
n=2031 >10-20% 0.43 0.60 0.64 0.63 0.60 0.62 0.52 0.53 

   -0.39, 1.25 -0.21, 1.41 -0.12, 1.40 -0.12, 1.39 -0.16, 1.36 -0.14, 1.38 -0.24, 1.28 -0.23, 1.28 

 >20-30% 0.51 0.71 0.92 0.89 0.91 0.92 0.78 0.79 

   -0.25, 1.27 -0.04, 1.45 0.20, 1.64 0.18, 1.61 0.19, 1.62 0.20, 1.64 0.06, 1.50 0.08, 1.51 

 >30-40% 0.75 0.81 0.80 0.77 0.69 0.73 0.64 0.62 

   -0.08, 1.57 -0.003, 1.63 0.008, 1.59 0.001, 1.54 -0.11, 1.48 -0.06, 1.52 -0.15, 1.43 -0.16, 1.40 

 >40-60% 0.04 0.20 0.47 0.44 0.42 0.47 0.36 0.35 

   -0.76, 0.85 -0.59, 0.99 -0.29, 1.23 -0.31, 1.19 -0.33, 1.18 -0.28, 1.22 -0.39, 1.12 -0.40, 1.11 

 >60-80% -0.20 -0.25 0.14 0.29 0.19 0.26 0.07 0.27 

   -1.14, 0.73 -1.17, 0.68 -0.75, 1.04 -0.60, 1.19 -0.71, 1.08 -0.65, 1.16 -0.83, 0.97 -0.64, 1.17 

 >80% -0.02 -0.08 0.30 0.51 0.26 0.35 0.33 0.51 

   -1.19, 1.15 -1.20, 1.03 -0.78, 1.39 -0.56, 1.57 -0.82, 1.34 -0.73, 1.43 -0.74, 1.40 -0.54, 1.57 

 Trend -0.04 -0.05 0.02 0.04 0.02 0.03 0.01 0.04 

   -0.17, 0.10 -0.18, 0.08 -0.11, 0.14 -0.09, 0.17 -0.11, 0.14 -0.10, 0.15 -0.11, 0.14 -0.09, 0.16 
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D.2 Complete case analyses: Multivariable analysis: Association 
between the percentage of the working life in the eight non-
employment situations and baseline cognitive function 

Section 8.4.5 presented the results of the multivariable analyses that were undertaken to examine the 

association between each non-employment situation and cognitive function amongst the ELSA sample 

based on the analyses of the imputed datasets. Tables D.6–D.15 present the results of the same analyses 

undertaken on members of the ELSA sample who had complete data on the analytic variables. Model 1 

was adjusted for age-centred and age-centred squared, and additionally for the other non-employment 

situations. Models 2-5 were similar to the models used in the above analyses. Model 6 was the fully 

adjusted model.  

 

For men, the reference category for all the non-employment situations was <2% of the working life. For 

women, the reference category was also <2% of the working life except for Home/ family care, where the 

reference category was <10% of the working life. 
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Table D.6: Association between % working life in each non-employment situation and prospective memory, men (odds ratios and 95%CI) 

 Model 1 Model 2a Model 2b Model 3 Model 4a Model 4b Model 5 Model 6 

 

Odds ratio 
95%CI 

Odds ratio 
95%CI 

Odds ratio 
95%CI 

Odds ratio 
95%CI 

Odds ratio 
95%CI 

Odds ratio 
95%CI 

Odds ratio 
95%CI 

Odds ratio 
95%CI 

Unemployed and looking for a job         
≥2% 0.59 0.59 0.62 0.64 0.63 0.66 0.61 0.65 

 0.39, 0.89 0.39, 0.90 0.41, 0.95 0.41, 0.99 0.41, 0.96 0.43, 1.01 0.40, 0.94 0.41, 1.01 

Short-term job         
≥2% 1.37 1.40 1.43 1.66 1.43 1.42 1.51 1.75 

 0.65, 2.87 0.64, 3.07 0.65, 3.17 0.73, 3.77 0.84, 3.18 0.63, 3.23 0.65, 3.51 0.74, 4.15 

Sick/ disabled         
2-10% 0.65 0.70 0.74 0.76 0.76 0.85 0.77 0.87 

 0.35, 1.21 0.37, 1.33 0.39, 1.40 0.39, 1.48 0.40, 1.44 0.44, 1.64 0.39, 1.50 0.43, 1.78 

>10% 0.94 1.01 1.07 1.15 1.09 1.18 1.15 1.25 

 0.55, 1.59 0.59, 1.72 0.62, 1.84 0.67, 1.96 0.63, 1.89 0.67, 2.06 0.66, 1.98 0.71, 2.20 

Home/ family care         
≥2% 0.95 0.96 0.99 1.05 1.02 1.11 0.97 1.12 

 0.51, 1.78 0.52, 1.80 0.52, 1.89 0.52, 2.13 0.53, 1.97 0.56, 2.19 0.49, 1.89 0.53, 2.36 

Retired         
2-10% 1.21 1.22 1.19 1.1 1.20 1.22 1.17 1.12 

 0.90, 1.63 0.90, 1.64 0.88, 1.60 0.81, 1.49 0.89, 1.63 0.90, 1.65 0.87, 1.59 0.82, 1.53 

>10% 0.83 0.82 0.78 0.68 0.80 0.80 0.79 0.69 

 0.59, 1.17 0.58, 1.16 0.55, 1.11 0.47, 0.98 0.56, 1.14 0.56, 1.13 0.55, 1.13 0.47, 1.00 

Education/ training         
≥2% 1.45 1.27 1.02 0.91 1.01 1.05 1.08 0.97 

 0.92, 2.29 0.80, 2.01 0.63, 1.65 0.55, 1.48 0.62, 1.65 0.64, 1.71 0.67, 1.76 0.59, 1.60 

Voluntary work         
≥2% 0.87 0.79 0.63 0.61 0.62 0.65 0.63 0.66 

 0.26, 2.89 0.25, 2.50 0.18, 2.19 0.19, 1.93 0.18, 2.11 0.19, 2.27 0.18, 2.19 0.21, 2.10 

Other non-employed         
2-5% 0.75 0.77 0.80 0.80 0.79 0.83 0.80 0.80 

 0.43, 1.33 0.43, 1.36 0.44, 1.42 0.44, 1.43 0.44, 1.41 0.46, 1.48 0.44, 1.45 0.44, 1.46 

>5% 0.92 0.97 1.01 1.01 1.00 1.00 1.06 1.05 

 0.51, 1.64 0.55, 1.72 0.56, 1.80 0.56, 1.82 0.55, 1.81 0.55, 1.82 0.60, 1.90 0.58, 1.91 
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Table D.7: Association between % working life in each non-employment situation and prospective memory, women (odds ratios and 95%CI) 

 Model 1 Model 2a Model 2b Model 3 Model 4a Model 4b Model 5 Model 6 

 

Odds ratio 
95%CI 

Odds ratio 
95%CI 

Odds ratio 
95%CI 

Odds ratio 
95%CI 

Odds ratio 
95%CI 

Odds ratio 
95%CI 

Odds ratio 
95%CI 

Odds ratio 
95%CI 

Unemployed and looking for a job         
≥2% 0.94 0.96 0.99 0.99 1.00 1.02 1.00 0.99 

 0.61, 1.46 0.62, 1.50 0.63, 1.55 0.62, 1.57 0.64, 1.57 0.65, 1.60 0.63, 1.58 0.62, 1.59 

Short-term job         
≥2% 1.01 1.04 1.06 1.01 1.03 1.03 1.02 0.97 

 0.59, 1.74 0.60, 1.78 0.61, 1.84 0.58, 1.75 0.59, 1.78 0.59, 1.80 0.59, 1.76 0.56, 1.68 

Sick/ disabled         
≥2% 0.94 0.96 1.02 1.11 1.07 1.11 1.14 1.23 

 0.66, 1.34 0.68, 1.38 0.71, 1.44 0.78, 1.58 0.75, 1.53 0.77, 1.59 0.80, 1.63 0.85, 1.78 

Home/ family care         
10-20% 1.18 1.22 1.25 1.25 1.24 1.24 1.21 1.2 

 0.89, 1.55 0.92, 1.61 0.94, 1.66 0.94, 1.67 0.93, 1.65 -0.93, 1.65 0.91, 1.62 0.90, 1.61 

>20-30% 1.21 1.24 1.3 1.28 1.29 1.29 1.26 1.25 

 0.92, 1.59 0.94, 1.64 0.99, 1.73 0.96, 1.71 0.97, 1.71 0.97, 1.71 0.95, 1.67 0.93, 1.66 

>30-40% 1.69 1.68 1.73 1.73 1.69 1.70 1.64 1.66 

 1.22, 2,35 1.21, 2.34 1.24, 2.41 1.24, 2.43 1.21, 2.35 1.22, 2.38 1.17, 2.29 1.18, 2.33 

>40-60% 1.16 1.17 1.23 1.26 1.22 1.22 1.15 1.19 

 0.85, 1.60 0.86, 1.61 0.89, 1.69 0.91, 1.74 0.89, 1.68 0.89, 1.68 0.84, 1.59 0.86, 1.66 

>60-80% 1.13 1.12 1.19 1.24 1.18 1.20 1.16 1.22 

 0.78, 1.62 0.77, 1.62 0.82, 1.73 0.85, 1.80 0.82, 1.71 0.83, 1.74 0.80, 1.70 0.83, 1.78 

>80% 0.64 0.62 0.66 0.72 0.65 0.67 0.68 0.75 

 0.40, 1.03 0.39, 1.01 0.41, 1.06 0.44, 1.18 0.41, 1.05 0.42, 1.08 0.42, 1.10 0.45, 1.23 

Retired         
2-10% 1.17 1.20 1.20 1.13 1.20 1.19 1.19 1.14 

 0.83, 1.65 0.85, 1.69 0.85, 1.71 0.79, 1.60 0.84, 1.71 0.84, 1.70 0.83, 1.71 0.79, 1.63 

>10% 1.11 1.08 0.99 0.94 1.00 1.00 0.99 0.95 

 0.72, 1.71 0.70, 1.67 0.64, 1.53 0.61, 1.45 0.65, 1.55 0.65, 1.55 0.64, 1.53 0.61, 1.47 

Education/ training         
≥2% 1.33 1.21 0.85 0.80 0.83 0.84 0.83 0.77 

 0.87, 2.03 0.79, 1.86 0.54, 1.33 0.50, 1.27 0.53, 1.30 0.54, 1.31 0.53, 1.30 0.48, 1.23 
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 Model 1 Model 2a Model 2b Model 3 Model 4a Model 4b Model 5 Model 6 

Voluntary work         
≥2% 1.83 1.84 1.73 1.71 1.74 1.76 1.64 1.65 

 1.09, 3.08 1.08, 3.13 1.02, 2.94 0.99, 2.93 1.02, 2.98 1.02, 3.01 0.97, 2.79 0.96, 2.86 

Other non-employed         
≥2% 1.09 1.08 1.11 1.11 1.12 1.12 1.11 1.10 

 0.72, 1.64 0.71, 1.62 0.73, 1.68 0.73, 1.67 0.74, 1.71 0.73, 1.71 0.73, 1.70 0.73, 1.67 
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Table D.8: Association between % working life in each the non-employment situations and verbal recall, men (ref. cat.: <2% of the working life) 

 Model 1 Model 2a Model 2b Model 3 Model 4a Model 4b Model 5 Model 6 

 

β 
95%CI 

β 
95%CI 

β 
95%CI 

β 
95%CI 

β 
95%CI 

β 
95%CI 

β 
95%CI 

β 
95%CI 

Unemployed and looking for a job         
≥2% -0.11 -0.11 0.06 0.16 0.11 0.19 0.15 0.23 

 -0.74, 0.51 -0.74, 0.52 -0.53, 0.66 -0.43, 0.76 -0.48, 0.70 -0.41, 0.78 -0.42, 0.73 -0.34, 0.81 

Short-term job         
≥2% 0.56 0.62 0.74 0.88 0.66 0.66 0.94 1.01 

 -0.58, 1.71 -0.55, 1.79 -0.47, 1.95 -0.32, 2.08 -0.55, 1.86 -0.54, 1.85 -0.21, 2.10 -0.13, 2.14 

Sick/ disabled         
2-10% -0.72 -0.61 -0.40 -0.25 -0.33 -0.17 -0.28 -0.14 

 -1.75, 0.30 -1.62, 0.41 -1.42, 0.62 -1.26, 0.75 -1.35, 0.68 -1.19, 0.86 -1.29, 0.74 -1.15, 0.88 

>10% -0.41 -0.34 -0.06 0.16 0.14 0.24 0.20 0.45 

 -1.21, 0.39 -1.14, 0.48 -0.84, 0.72 -0.60, 0.93 -0.63, 0.92 -0.53, 1.01 -0.54, 0.94 -0.29, 1.19 

Home/ family care         
≥2% -0.52 -0.50 -0.30 -0.11 -0.28 -0.18 -0.47 -0.24 

 -1.40, 0.36 -1.37, 0.38 -1.19, 0.59 -1.00, 0.79 -1.16, 0.60 -1.06, 0.70 -1.36, 0.41 -1.13, 0.65 

Retired         
2-10% 0.53 0.54 0.41 0.24 0.44 0.45 0.37 0.25 

 0.06, 1.00 0.07, 1.00 -0.04, 0.85 -0.20, 0.69 -0.009, 0.88 0.004, 0.89 -0.08, 0.81 -0.19, 0.69 

>10% 0.27 0.24 0.03 -0.14 0.07 0.07 0.10 -0.07 

 -0.27, 0.81 -0.30, 0.79 -0.49, 0.56 -0.66, 0.37 -0.44, 0.59 -0.46, 0.59 -0.42, 0.62 -0.58, 0.45 

Education/ training         
≥2% 1.45 1.27 0.39 0.31 0.37 0.41 0.47 0.40 

 0.75, 2.14 0.57, 1.97 -0.33, 1.12 -0.42, 1.04 -0.36, 1.10 -0.32, 1.14 -0.23, 1.17 -0.30, 1.11 

Voluntary work         
≥2% 2.72 2.59 1.74 1.44 1.56 1.6 1.65 1.33 

 1.20, 4.25 1.07, 4.10 0.17, 3.32 -0.17, 3.04 0.01, 3.12 0.02, 3.17 0.05, 3.24 -0.28, 2.94 

Other non-employed         
2-5% -0.95 -0.94 -0.78 -0.68 -0.72 -0.63 -0.73 -0.60 

 -1.92, 0.01 -1.90, 0.01 -1.70, 0.14 -1.60, 0.23 -1.64, 0.20 -1.55, 0.28 -1.66, 0.20 -1.52, 0.32 

>5% -0.83 -0.76 -0.58 -0.51 -0.60 -0.59 -0.43 -0.39 

 -1.84, 0.19 -1.77, 0.25 -1.54, 0.38 -1.45, 0.44 -1.57, 0.37 -1.56, 0.38 -1.37, 0.51 -1.33, 0.56 
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Table D.9: Association between % working life in each the non-employment situations and verbal recall, women (ref. cat.: <2% of the working life) 

 Model 1 Model 2a Model 2b Model 3 Model 4a Model 4b Model 5 Model 6 

 

β 
95%CI 

β 
95%CI 

β 
95%CI 

β 
95%CI 

β 
95%CI 

β 
95%CI 

β 
95%CI 

β 
95%CI 

Unemployed and looking for a job         
≥2% 0.04 0.07 0.12 0.20 0.18 0.21 0.17 0.28 

 -0.59, 0.67 -0.58, 0.71 -0.52, 0.76 -0.42, 0.82 -0.46, 0.81 -0.43, 0.85 -0.46, 0.79 -0.34, 0.89 

Short-term job         
≥2% 0.16 0.22 0.32 0.21 0.29 0.29 0.33 0.24 

 -0.57, 0.88 -0.49, 0.94 -0.33, 0.98 -0.43, 0.85 -0.37, 0.95 -0.36, 0.95 -0.32, 0.99 -0.40, 0.89 

Sick/ disabled         
≥2% -0.51 -0.44 -0.24 -0.03 -0.16 -0.06 -0.02 0.16 

 -1.05, 0.03 -0.97, 0.10 -0.76, 0.28 -0.54, 0.48 -0.68, 0.36 -0.58, 0.47 -0.53, 0.49 -0.35, 0.66 

Home/ family care         
10-20% 0.12 0.19 0.27 0.28 0.27 0.27 0.18 0.20 

 -0.30, 0.54 -0.23, 0.61 -0.13, 0.68 -0.12, 0.69 -0.14, 0.68 -0.14, 0.67 -0.22, 0.58 -0.21, 0.60 

>20-30% 0.38 0.45 0.58 0.55 0.55 0.56 0.50 0.49 

 -0.04, 0.80 0.03, 0.87 0.17, 0.99 0.14, 0.95 0.14, 0.96 0.15, 0.96 0.09, 0.91 0.08, 0.90 

>30-40% 0.48 0.49 0.54 0.54 0.48 0.50 0.43 0.44 

 -0.002, 0.97 0.004, 0.97 0.07, 1.00 0.08, 0.99 0.02, 0.94 0.04, 0.96 -0.03, 0.89 -0.007, 0.90 

>40-60% 0.10 0.14 0.27 0.29 0.25 0.26 0.14 0.19 

 -0.42, 0.62 -0.38, 0.66 -0.23, 0.77 -0.20, 0.78 -0.25, 0.75 -0.23, 0.76 -0.35, 0.63 -0.30, 0.67 

>60-80% 0.20 0.18 0.33 0.29 0.32 0.37 0.26 0.26 

 -0.36, 0.75 -0.37, 0.72 -0.20, 0.86 -0.23, 0.81 -0.21, 0.86 -0.16, 0.90 -0.27, 0.79 -0.26, 0.79 

>80% -0.50 -0.53 -0.35 -0.29 -0.37 -0.29 -0.30 -0.26 

 -1.27, 0.28 -1.29, 0.23 -1.09, 0.39 -1.03, 0.46 -1.10, 0.37 -1.03, 0.44 -1.03, 0.43 -1.00, 0.48 

Retired         
2-10% -0.04 0.02 0.004 -0.11 0.02 0.01 0.02 -0.10 

 -0.51, 0.43 -0.45, 0.48 -0.41, 0.49 -0.55, 0.34 -0.42, 0.47 -0.44, 0.45 -0.43, 0.46 -0.53, 0.34 

>10% 0.35 0.31 0.12 0.002 0.15 0.16 0.12 0.03 

 -0.33, 1.04 -0.38, 1.00 -0.53, 0.77 -0.65, 0.65 -0.49, 0.80 -0.50, 0.81 -0.52, 0.75 -0.61, 0.68 

Education/ training         
≥2% 1.35 1.12 0.18 0.006 0.13 0.16 0.13 -0.03 

 0.75, 1.95 0.52, 1.72 -0.45, 0.80 -0.63, 0.65 -0.49, 0.75 -0.47, 0.78 -0.51, 0.77 -0.69, 0.62 

Voluntary work         
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 Model 1 Model 2a Model 2b Model 3 Model 4a Model 4b Model 5 Model 6 

 

β 
95%CI 

β 
95%CI 

β 
95%CI 

β 
95%CI 

β 
95%CI 

β 
95%CI 

β 
95%CI 

β 
95%CI 

≥2% 0.18 0.16 -0.09 -0.20 -0.10 -0.09 -0.15 -0.24 

 -0.53, 0.90 -0.55, 0.87 -0.80, 0.562 -0.93, 0.53 -0.81, 0.59 -0.80, 0.63 -0.85, 0.54 -0.95, 0.47 

Other non-employed         
≥2% -0.03 -0.10 -0.04 -0.03 0.01 0.003 -0.04 0.0005 

 -0.71, 0.65 -0.77, 0.57 -0.69, 0.62 -0.68, 0.62 -0.65, 0.67 -0.66, 0.66 -0.68, 0.60 -0.64, 0.64 
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Table D.10: Association between % working life in each the non-employment situations and search speed, men (ref. cat.: <2% of the working life) 

 Model 1 Model 2a Model 2b Model 3 Model 4a Model 4b Model 5 Model 6 

 

β 
95%CI 

β 
95%CI 

β 
95%CI 

β 
95%CI 

β 
95%CI 

β 
95%CI 

β 
95%CI 

β 
95%CI 

Unemployed and looking for a job         
≥2% 8.27 8.22 11.07 14.02 11.80 12.84 13.41 15.97 

 -7.38, 23.92 -7.56, 24.01 -4.76, 26.89 -1.75, 29.79 -4.18, 27.77 -3.09, 28.77 -2.38, 29.20 0.12, 31.83 

Short-term job         
≥2% -17.40 -15.88 -14.61 -13.73 -15.54 -15.60 -13.26 -13.31 

 -43.39, 8.59 -41.44, 9.68 -40.45, 11.24 -39.86, 12.41 -41.26, 10.17 -41.20, 10.00 -39.14, 12.63 -39.25, 12.63 

Sick/ disabled         
2-10% -9.26 -9.02 -6.10 -3.77 -4.92 -3.07 -5.36 -2.22 

 -36.83, 18.30 -36.52, 18.49 -32.88, 20.67 -30.33, 22.78 -31.69, 21.84 -30.07, 23.93 -32.23, 21.52 -29.39, 24.95 

>10% -9.50 -9.47 -7.02 -2.99 -4.07 -2.74 -1.50 3.44 

 -28.39, 9.39 -28.64, 9.70 -26.17, 12.12 -22.11, 16.13 -23.29, 15.14 -22.03, 16.55 -20.64, 17.65 -15.74, 22.61 

Home/ family care         
≥2% -3.89 -2.30 -0.21 3.71 -0.28 1.13 0.39 4.36 

 -21.61, 13.83 -19.64, 15.05 -18.12, 17.69 -14.49, 21.91 -18.33, 17.76 -17.06, 19.33 -17.92, 18.71 -14.34, 23.07 

Retired         
2-10% 1.71 1.66 -0.33 -1.88 0.09 0.35 0.13 -1.10 

 -9.37, 12.79 -9.35, 12.67 -11.07, 10.41 -12.64, 8.87 -10.58, 10.86 -10.41, 11.10 -10.55, 10.82 -11.83, 9.62 

>10% -11.51 -12.01 -14.67 -18.40 -14.37 -14.37 -13.29 -17.19 

 -23.13, 0.11 -23.57, -0.46 -26.16, -3.19 -30.00, 6.79 -25.83, -2.91 -25, 84, -2.89 -24.75, -1.83 -28.86, -5.52 

Education/ training         
≥2% 12.79 10.03 -3.75 -7.64 -4.02 -3.57 -4.46 -8.22 

 -2.58, 28.16 -5.62, 25.69 -19.97, 12.47 -23.91, 8.62 -20.18, 12.13 -19.65, 12.51 -20.85, 11.92 -24.58, 8.13 

Voluntary work         
≥2% 25.55 23.49 8.41 2.03 5.47 6.19 7.99 1.37 

 -21.32, 72.41 -23.54, 70.52 -38.06, 54.87 -45.05, 49.11 -41.03, 51.97 -40.09, 52.46 -38.89, 54.86 -45.69, 48.42 

Other non-employed         
2-5% -20.34 -20.50 -17.96 -15.22 -16.72 -15.60 -16.95 -13.59 

 -41.75, 1.07 -41.76, 0.76 -39.06, 3.14 -36.42, 5.97 -38.07, 4.63 -36.90, 5.71 -37.58, 3.67 -34.69, 7.51 

>5% -11.59 -11.57 -10.14 -7.98 -9.90 -9.79 -9.59 -6.48 

 -29.59, 6.41 -29.43, 6.29 -27.62, 7.34 -24.23, 8.27 -27.27, 7.47 -27.14, 7.57 -27.09., 7.91 -22.56, 9.60 



 

536 

 

Table D.11: Association between % working life in each the non-employment situations and search speed, women (ref. cat.: <2% of the working life) 

 Model 1 Model 2a Model 2b Model 3 Model 4a Model 4b Model 5 Model 6 
 β β β β β β β β 

 95%CI 95%CI 95%CI 95%CI 95%CI 95%CI 95%CI 95%CI 

Unemployed and looking for a job         
≥2% 6.17 6.57 6.85 7.97 7.87 9.01 7.85 10.19 

 -10.65, 22.99 -10.19, 23.33 -9.92, 23.61 -9.00, 24.95 -8.94, 24.69 -7.61, 25.62 -9.08, 24.79 -6.75, 27.13 

Short-term job         
≥2% 3.72 3.95 4.38 3.58 3.75 3.86 3.76 3.01 

 -18.31, 25.75 -19.24, 26.14 -17.65, 26.41 -18.42, 25.57 -18.12, 25.62 -17.67, 25.38 -18.33, 25.86 -18.62, 24.64 

Sick/ disabled         
≥2% -10.42 -9.33 -8.01 -6.78 -6.09 -1.55 -3.29 0.90 

 -25.15, 4.31 -24.01, 5.36 -22.75, 6.74 -21.42, 7.87 -20.88, 8.70 -16.31, 13.20 -18.13, 11.55 -13.75, 15.56 

Home/ family care         
10-20% 14.65 15.22 15.74 16.05 15.77 15.81 14.90 15.64 

 3.60, 25.70 4.19, 26.26 4.70, 26.78 5.02, 27.08 4.74, 26.79 4.85, 26.78 3.93, 25.87 4.74, 26.55 

>20-30% 11.03 11.58 12.39 13.27 12.10 12.19 11.5 13.02 

 0.23, 21.84 0.79, 22.37 1.50, 23.27 2.42, 24.13 1.19, 23.00 1.34, 23.04 0.50, 22.51 2.09, 23.95 

>30-40% 15.00 14.89 15.22 15.40 14.50 15.44 14.07 15.16 

 3.24, 26.75 3.10, 26.27 3.35, 27.08 3.57, 27.22 2.61, 26.38 3.62, 27.26 2.20, 25.93 3.34, 26.98 

>40-60% 12.50 12.72 13.60 14.36 13.30 13.86 12.35 13.89 

 -0.98, 25.98 -0.71, 26.15 0.18, 27.03 0.90, 27.81 -0.08, 26.67 0.56, 27.15 -1.02, 25.71 0.58, 27.19 

>60-80% 9.63 9.60 10.30 9.26 10.35 12.26 10.10 11.06 

 -3.61, 22.87 -3.61, 22.81 -2.97, 23.58 -4.24, 22.75 -2.95, 23.66 -1.08, 25.61 -3.05, 23.24 -2.45, 24.56 

>80% -1.62 -2.30 -1.24 -1.12 -1.16 1.76 0.22 2.62 

 -19.63, 16.40 -20.37, 15.76 -19.47, 16.98 -19.91, 17.67 -19.35, 17.03 -16.20, 19.73 -17.73, 18.18 -15.84, 21.08 

Retired         
2-10% 0.39 0.74 0.92 0.15 0.76 0.21 0.29 -0.26 

 -11.12, 11.90 -10.71, 12.18 -10.54, 12.38 -11.34, 11.63 -10.64, 12.16 -11.19, 11.69 -11.25, 11.83 -11.79, 11.28 

>10% 3.08 2.22 1.56 0.52 2.42 2.62 1.82 1.94 

 -12.68, 18.84 -13.70, 18.14 -14.56, 17.69 -15.63, 16.68 -13.75, 18.59 -13.86, 19.11 -14.59, 18.22 -14.70, 18.57 

Education/ training         
≥2% 21.29 19.84 15.37 11.28 14.81 16.04 14.66 11.63 

 5.32, 37.26 3.93, 35.75 -1.33, 32.07 -5.80, 28.37 -1.93, 31.55 -0.44, 32.53 -2.00, 31.33 -5.33, 28.59 

Voluntary work         
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 Model 1 Model 2a Model 2b Model 3 Model 4a Model 4b Model 5 Model 6 
 β β β β β β β β 

 95%CI 95%CI 95%CI 95%CI 95%CI 95%CI 95%CI 95%CI 

≥2% 16.71 16.76 15.8 13.97 15.49 16.59 16.35 16.1 

 -5.67, 39.08 -5.60, 39.13 -6.51, 38.10 -8.23, 36.16 -6.71, 27.69 -5.30, 38.53 -5.87, 38.56 -5.82, 38.02 

Other non-employed         
≥2% 2.18 2.08 2.41 3.29 2.92 2.26 2.11 2.88 

 -13.98, 18.34 -14.19, 18.35 -13.88, 18.69 -12.95, 19.53 -13.33, 19.17 -13.93, 18.45 -14.11, 18.32 -13.16, 18.92 
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Table D.12: Association between % working life in each the non-employment situations and search accuracy, men (ref. cat.: <2% of the working life) 

 Model 1 Model 2a Model 2b Model 3 Model 4a Model 4b Model 5 Model 6 
 β β β β β β β β 

 95%CI 95%CI 95%CI 95%CI 95%CI 95%CI 95%CI 95%CI 

Unemployed and looking for a job         
≥2% -0.12 -0.12 0.08 0.24 0.15 0.42 0.21 0.41 

 -1.02, 0.78 -1.03, 0.78 -0.82, 0.97 -0.68, 1.15 -0.75, 1.05 -0.66, 1.14 -0.69, 1.11 -0.52, 1.33 

Short-term job         
≥2% -1.02 -0.92 -0.77 -0.61 -0.88 -0.89 -0.59 -0.56 

 -2.52, 0.48 -2.41, 0.56 -2.27, 0.73 -2.11, 0.90 -2.39, 0.62 -2.37, 0.60 -2.05, 0.87 -2.01, 0.89 

Sick/ disabled         
2-10% -0.20 -0.17 0.10 0.25 0.24 0.40 0.21 0.54 

 -2.14, 1.75 -2.11, 1.77 -1.81, 2.00 -1.59, 2.09 -1.66, 2.15 -1.52, 2.32 -1.69, 2.12 -1.35, 2.43 

>10% -0.11 -0.09 0.16 0.49 0.43 0.54 0.38 0.86 

 -1.27, 1.05 -1.25, 1.06 -0.97, 1.28 -0.64, 1.61 -0.70, 1.57 -0.59, 1.68 -0.73, 1.48 -0.24, 1.97 

Home/ family care         
≥2% -0.65 -0.56 -0.33 -0.07 -0.37 -0.25 -0.34 -0.07 

 -1.86, 0.56 -1.77, 0.65 -1.57, 0.90 -1.31, 1.17 -1.59, 0.86 -1.48, 0.98 -1.61, 0.92 -1.34, 1.20 

Retired         
2-10% 0.35 0.35 0.21 0.04 0.25 0.27 0.24 0.14 

 -0.35, 1.05 -0.35, 1.04 -0.48, 0.89 -0.64, 0.72 -0.43, 0.94 -0.41, 0.96 -0.45, 0.93 -0.54, 0.82 

>10% 0.25 0.21 0.008 -0.28 0.06 0.06 0.06 -0.19 

 -0.51, 1.01 -0.54, 0.97 -0.74, 0.75 -1.05, 0.48 -0.68, 0.81 -0.68, 0.81 -0.68, 0.80 -0.95, 0.57 

Education/ training         
≥2% 1.36 1.15 0.16 -0.08 0.13 0.17 0.19 -0.05 

 0.35, 2.38 0.13, 2.17 -0.89, 1.20 -1.14, 0.98 -0.90, 1.17 -0.86, 1.21 -0.87, 1.24 -1.11, 1.01 

Voluntary work         
≥2% 2.77 2.61 1.48 1.09 1.29 1.35 1.46 1.10 

 0.45, 5.08 0.25, 4.96 -0.63, 3.60 -1.15, 3.33 -0.89, 3.48 -0.79, 3.50 -0.66, 3.57 -1.14, 3.35 

Other non-employed         
2-5% -1.09 -1.09 -0.95 -0.81 -0.79 -0.70 -0.86 -0.58 

 -2.40, 0.23 -2.41, 0.23 -2.24, 0.34 -2.07, 0.45 -2.13, 0.55 -2.04, 0.64 -2.14, 0.41 -1.87, 0.71 

>5% -0.92 -0.90 -0.77 -0.59 -0.80 -0.79 -0.61 -0.45 

 -2.07, 0.22 -2.06, 0.25 -1.91, 0.37 -1.70, 0.51 -1.94, 0.34 -1.91, 0.32 -1.73, 0.52 -1.53, 0.63 
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Table D.13: Association between % working life in each the non-employment situations and search accuracy, women (ref. cat.: <2% of the working life) 

 Model 1 Model 2a Model 2b Model 3 Model 4a Model 4b Model 5 Model 6 
 β β β β β β β β 

 95%CI 95%CI 95%CI 95%CI 95%CI 95%CI 95%CI 95%CI 

Unemployed and looking for a job         
≥2% 0.07 0.11 0.13 0.21 0.20 0.27 0.19 0.33 

 -0.81, 0.94 -0.77, 0.99 -0.75, 1.02 -0.86, 1.10 -0.69, 1.08 -0.62, 1.15 -0.69, 1.07 -0.55, 1.22 

Short-term job         
≥2% 0.62 0.66 0.72 0.65 0.68 0.68 0.66 0.61 

 -0.74, 1.99 -0.72, 2.03 -0.63, 2.07 -0.68, 1.99 -0.66, 2.02 -0.64, 2.01 -0.70, 2.02 -0.71, 1.93 

Sick/ disabled         
≥2% -0.94 -0.76 -0.61 -0.46 -0.47 -0.20 -0.34 -0.03 

 -1.73, -0.16 -1.54, 0.03 -1.40, 0.18 -1.25, 0.32 -1.27, 0.32 -1.00, 0.60 -1.14, 0.47 -0.83, 0.78 

Home/ family care         
10-20% 0.66 0.72 0.77 0.78 0.78 0.78 0.72 0.75 

 0.009, 1.31 0.08, 1.36 0.14, 1.42 0.14, 1.42 0.13, 1.42 0.14, 1.42 0.08, 1.36 0.12, 1.39 

>20-30% 1.09 1.16 1.25 1.25 1.23 1.24 1.20 1.23 

 0.43, 1.76 0.50, 1.82 0.59, 1.91 0.58, 1.91 0.57, 1.90 0.58, 1.90 0.52, 1.87 0.57, 1.90 

>30-40% 0.89 0.90 0.94 0.94 0.90 0.96 0.89 0.95 

 0.22, 1.56 0.23, 1.57 0.26, 1.62 0.25, 1.62 0.22, 1.58 0.28, 1.64 0.22, 1.56 0.28, 1.63 

>40-60% 0.70 0.74 0.83 0.87 0.81 0.85 0.76 0.86 

 -0.08, 1.48 -0.03, 1.52 0.05, 1.60 0.10, 1.65 0.04, 1.58 0.08, 1.61 -0.01, 1.54 0.09, 1.64 

>60-80% 0.32 0.29 0.35 0.29 0.35 0.47 0.34 0.39 

 -0.44, 1.07 -0.45, 1.04 -0.40, 1.10 -0.46, 1.05 -0.40, 1.10 -0.29, 1.23 -0.41, 1.08 -0.37, 1.16 

>80% 0.50 0.42 0.53 0.58 0.54 0.71 0.69 0.83 

 -0.54, 1.55 -0.62, 1.46 -0.51, 1.57 -0.49, 1.64 -0.49, 1.56 -0.30, 1.72 -0.35, 1.69 -0.21, 1.86 

Retired         
2-10% 0.03 0.10 0.11 -0.001 0.10 0.07 0.10 0.01 

 -0.70, 0.75 -0.62, 0.82 -0.60, 0.84 -0.71, 0.71 -0.61, 0.82 -0.64, 0.78 -0.61, 0.82 -0.70, 0.71 

>10% 0.93 0.83 0.78 0.69 0.84 0.85 0.77 0.76 

 -0.02, 1.88 -0.13, 1.79 -0.19, 1.75 -0.27, 1.65 -0.13, 1.80 -0.13, 1.83 -0.20, 1.74 -0.22, 1.73 

Education/ training         
≥2% 1.65 1.40 0.95 0.68 0.92 0.99 0.93 0.73 

 0.60, 2.70 0.37, 2.43 -0.14, 2.04 -0.43, 1.80 -0.18, 2.01 -0.10, 2.08 -0.16, 2.02 -0.39, 1.84 

Voluntary work         
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 Model 1 Model 2a Model 2b Model 3 Model 4a Model 4b Model 5 Model 6 
 β β β β β β β β 

 95%CI 95%CI 95%CI 95%CI 95%CI 95%CI 95%CI 95%CI 

≥2% 1.76 1.71 1.61 1.50 1.60 1.67 1.61 1.59 

 0.35, 3.17 0.32, 3.11 0.23, 3.00 0.13, 2.96 -0.23, 2.98 0.31, 3.03 0.23, 2.98 0.24, 2.93 

Other non-employed         
≥2% 0.23 0.21 0.24 0.25 0.26 0.22 0.20 0.21 

 -0.71, 1.18 -0.73, 1.15 -0.71, 1.19 -0.68, 1.18 -0.69, 1.29 -0.72, 1.16 -0.73, 1.14 -0.71, 1.13 
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Table D.14: Association between % working life in each the non-employment situations and verbal fluency, men 

 Model 1 Model 2a Model 2b Model 3 Model 4a Model 4b Model 5 Model 6 

 

β 
95%CI 

β 
95%CI 

β 
95%CI 

β 
95%CI 

β 
95%CI 

β 
95%CI 

β 
95%CI 

β 
95%CI 

Unemployed and looking for a job         
≥2% -0.63 -0.64 -0.43 -0.30 -0.40 -0.29 -0.30 -0.18 

 -1.86, 0.60 -1.88, 0.60 -1.62, 0.75 -1.46, 0.86 -1.58, 0.78 -1.46, 0.89 -1.45, 0.86 -1.31, 0.95 

Short-term job         
≥2% 1.96 2.04 2.19 2.61 2.16 2.15 2.41 2.82 

 0.25, 3.67 0.30, 3.77 0.52, 3.87 0.91, 4.32 0.49, 3.83 0.50, 3.80 0.72, 4.09 1.08, 4.55 

Sick/ disabled         
2-10% -1.89 -1.76 -1.50 -1.19 -1.44 -1.18 -1.37 -1.03 

 -3.55, -0.24 -3.42, -0.09 -3.18, 0.19 -2.89, 0.51 -3.13, 0.24 -2.85, 0.48 -3.08, 0.34 -2.76, 0.70 

>10% -1.47 -1.37 -1.02 -0.63 -0.88 -0.73 -0.60 -0.23 

 -3.05, 0.12 -3.00, 0.25 -2.65, 0.61 -2.21, 0.95 -2.54, 0.79 -2.39, 0.92 -2.21, 1.02 -1.84, 1.37 

Home/ family care         
≥2% -2.10 -2.01 -1.75 -1.59 -1.76 -1.61 -2.01 -1.79 

 -3.81, -0.39 -3.72, -0.30 -3.45, -0.05 -3.30, 0.12 -3.45, -0.07 -3.30, 0.09 -3.70, -0.33 -3.50, -0.09 

Retired         
2-10% 0.61 0.61 0.44 0.29 0.45 0.47 0.40 0.28 

 -0.23, 1.45 -0.21, 1.43 -0.36, 2.42 -0.50, 1.07 -0.35, 1.25 -0.33, 1.27 -0.39, 1.19 -0.51, 1.07 

>10% 0.28 0.22 -0.06 -0.29 -0.05 -0.05 0.04 -0.21 

 -0.77, 1.32 -0.82, 1.28 -1.10, 0.99 -1.32, 0.75 -1.09, 1.00 -1.09, 1.00 -1.01, 1.10 -1.26, 0.83 

Education/ training         
≥2% 2.48 2.15 1.03 0.81 1.02 1.08 1.02 0.83 

 1.16, 3.79 0.83, 3.46 -0.36, 2.42 -0.62, 2.23 -0.31, 2.40 -0.29, 2.45 -0.37, 2.41 -0.58, 2.24 

Voluntary work         
≥2% 0.01 -0.28 -1.37 -1.59 -1.50 -1.45 -1.56 -1.65 

 -3.25, 3.26 -3.55, 2.99 -4.62, 1.88 -4.91, 1.74 -4.78, 1.79 -4.69, 1.79 -4.77, 1.66 -4.95, 1.64 

Other non-employed         
2-5% -0.68 -0.69 -0.48 -0.37 -0.43 -0.30 -0.39 -0.24 

 -2.38, 1.02 -2.39, 1.00 -2.31, 1.17 -1.96, 1.22 -2.08, 1.22 -1.94, 1.35 -2.07, 1.30 -1.85, 1.38 

>5% -1.08 -0.99 -0.75 -0.59 -0.71 -0.70 -0.57 -0.38 

 -2.70, 0.54 -2.60, 0.62 -2.32, 0.83 -2.12, 0.93 -2.29, 0.86 -2.26, 0.87 -2.18, 1.04 -1.94, 1.17 
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Table D.15: Association between % working life in each the non-employment situations and verbal fluency, women 

 Model 1 Model 2a Model 2b Model 3 Model 4a Model 4b Model 5 Model 6 

 

β 
95%CI 

β 
95%CI 

β 
95%CI 

β 
95%CI 

β 
95%CI 

β 
95%CI 

β 
95%CI 

β 
95%CI 

Unemployed and looking for a job         
≥2% 0.44 0.45 0.57 0.71 0.69 0.73 0.68 0.88 

 -0.87, 1.76 -0.83, 1.73 -0.70, 1.85 -0.55, 1.97 -0.58, 1.96 -0.54, 2.00 -0.62, 1.98 -0.41, 2.16 

Short-term job         
≥2% -0.21 -0.07 0.06 -0.15 0.0004 0.008 0.06 -0.13 

 -1.78, 1.37 -1.65, 1.51 -1.47, 1.58 -1.65, 1.35 -1.53, 1.53 -1.53, 1.55 -1.50, 1.61 -1.66, 1.40 

Sick/ disabled         
≥2% -1.26 -1.00 -0.73 -0.41 -0.60 -0.48 -0.34 -0.13 

 -2.18, -0.33 -1.92, -0.08 -1.62, 0.17 -1.30, 0.48 -1.51, 0.31 -1.38, 0.43 -1.24, 0.56 -1.02, 0.77 

Home/ family care         
10-20% 0.18 0.34 0.48 0.50 0.48 0.48 0.36 0.39 

 -0.57, 0.93 -0.40, 1.09 -0.22, 1.19 -0.20, 1.20 -0.22, 1.19 -0.22, 1.19 -0.24, 1.05 -0.31, 1.08 

>20-30% 0.21 0.38 0.62 0.60 0.58 0.58 0.50 0.51 

 -0.51, 0.93 -0.32, 1.08 -0.08, 1.31 -0.09, 1.29 -0.11, 1.27 -0.11, 1.27 -0.19, 1.19 -0.17, 1.19 

>30-40% 0.50 0.55 0.67 0.62 0.55 0.57 0.53 0.46 

 -0.31, 1.31 -0.25, 1.36 -0.11, 1.45 -0.15, 1.39 -0.24, 1.33 -0.21, 1.36 -0.25, 1.31 -0.31, 1.24 

>40-60% 0.07 0.18 0.41 0.41 0.36 0.38 0.24 0.26 

 -0.77, 0.91 -0.64, 1.00 -0.40, 1.22 -0.39, 1.22 -0.44, 1.16 -0.42, 1.17 -0.56, 1.04 -0.55, 1.07 

>60-80% -0.26 -0.28 0.03 0.14 0.06 0.11 -0.05 0.11 

 -1.21, 0.69 -1.22, 0.66 -0.88, 0.94 -0.77, 1.06 -0.85, 0.97 -0.80, 1.03 -0.97, 0.86 -0.81, 1.04 

>80% -0.04 -0.11 0.19 0.51 0.17 0.26 0.28 0.55 

 -1.38, 1.29 -1.39, 1.16 -1.03, 1.41 -0.68, 1.70 -1.06, 1.40 -0.97, 1.48 -0.94, 1.49 -0.63, 1.74 

Retired         
2-10% 0.61 0.74 0.75 0.56 0.74 0.72 0.72 0.60 

 -0.29, 1.52 -0.17, 1.64 -0.12, 1.61 -0.29, 1.41 -0.12, 1.60 -0.15, 1.59 -0.15, 1.58 -0.26, 1.45 

>10% 0.73 0.58 0.20 -0.09 0.27 0.27 0.19 -0.02 

 -0.62, 2.08 -0.76, 1.91 -1.09, 1.48 -1.34, 1.16 -1.00, 1.54 -1.00, 1.54 -1.06, 1.45 -1.25, 1.20 

Education/ training         
≥2% 2.70 2.18 0.46 0.14 0.40 0.43 0.38 0.06 

 1.45, 3.94 0.96, 3.41 -0.82, 1.74 -1.11, 1.39 -0.88, 1.67 -0.85, 1.71 -0.91, 1.67 -1.20, 1.33 

Voluntary work         
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 Model 1 Model 2a Model 2b Model 3 Model 4a Model 4b Model 5 Model 6 

≥2% 2.39 2.34 1.95 1.74 1.88 1.91 1.85 1.64 

 1.07, 3.71 1.07, 3.61 0.71, 3.19 0.52, 2.96 0.64, 3.12 0.67, 3.15 0.61, 3.09 0.43, 2.85 

Other non-employed         
≥2% -0.42 -0.58 -0.45 -0.47 -0.35 -0.35 -0.46 -0.40 

 -1.50, 0.66 -1.63, 0.47 -1.51, 0.61 -1.50, 0.56 -1.40, 0.70 -1.39, 0.69 -1.49, 0.57 -1.40, 0.61 
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D.3 Bivariable analyses between percentage of the working life non-
employed and cognitive function  

Tables D.16 and D.17 present the results from the age-adjusted bivariable analyses between non-

employment and cognitive function in later life amongst men and women respectively. These results were 

summarised in figures 8.3 and 8.4 of Chapter 8 (section 8.4.3). 
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Table D.16: Age-adjusted associations between non-employment and cognitive function, men 

% working life non-employed Prospective memory Verbal recall Search speed Search accuracy Verbal fluency 

0-2% (ref.) Odds ratio Coeffic. Coeffic. Coeffic. Coeffic. 

>2-10% 0.96 0.46 -3.95 0.18 0.14 

 0.75, 1.24 0.05, 0.86 -13.72, 5.81 -0.42, 0.78 -0.58, 0.86 

>10-20% 0.82 0.27 -13.41 -0.23 0.29 

 0.62, 1.10 -0.19, 0.74 -23.95, -2.87 -0.91, 0.45 -0.60, 1.18 

>20-30% 0.65 0.09 -13.39 -0.66 -0.62 

 0.41, 1.03 -0.64, 0.81 -28.45, 1.67 -1.58, 0.25 -1.99, 0.75 

>30% 0.61 -1.02 0.61 0.02 -1.56 

 0.36, 1.05 -1.88, -0.16 -20.64, 21.87 -1.23, 1.28 -3.37, 0.25 

 

 

Table D.17: Age-adjusted associations between non-employment and cognitive function, women 

% working life non-employed Prospective memory Verbal recall Search speed Search accuracy Verbal fluency 

0-10% (ref.) Odds ratio Coeffic. Coeffic. Coeffic. Coeffic. 

>10-20% 1.20 0.19 13.39 0.83 0.46 

 0.91, 1.57 -0.25, 0.62 2.24, 24.55 0.18, 1.48 -0.30, 1.21 

>20-30% 1.18 0.50 7.29 0.76 0.79 

 0.91, 1.53 0.10, 0.90 -2.81, 17.38 0.17, 1.36 0.08, 1.49 

>30-40% 1.46 0.62 16.49 1.61 0.69 

 1.11, 1.95 0.19, 1.06 5.47, 27.50 0.94, 2.27 -0.08, 1.45 

>40-60% 1.27 0.02 8.55 0.74 0.18 

 0.98, 1.65 -0.40, 0.45 -2.22, 19.33 0.11, 1.36 -0.54, 0.90 

>60-80% 1.22 0.12 6.41 0.34 -0.12 

 0.90, 1.66 -0.38, 0.62 -5.91, 18.73 -0.40, 1.08 -0.98, 0.74 

>80% 0.74 -0.46 -8.17 0.19 -0.42 

  0.51, 1.07 -1.06, 0.15 -23.28, 6.93 -0.73, 1.11 -1.44, 0.60 
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E. Annex E 

E.1 Complete case analyses: Association between non-employment and 
cognitive decline 

This annex provides the results of the analyses that were undertaken for those study members who had 

complete data on all the analytic variables (see section 6.4 for a description of this sample). Tables E.1 - 

E.8 display the results of the series of growth curve models that examined cognitive decline by total non-

employment on the four measures of cognitive function. Tables E.9 - E.16 display the results of the growth 

curve models that examined cognitive decline by non-employment situation. 



 

547 

 

Table E.1: Growth curve models for changes in verbal recall by non-employment, waves 3 and 7, men (1292 individuals, 4179 observations) 
 Model 1 Model 2a Model 2b Model 3 Model 4a Model 4b Model 5 Model 6 
 Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) 

Intercept 8.65 9.25 7.91 8.15 7.79 7.94 5.8 6.28 

 8.37, 8.93 8.88, 9.62 7.47, 8.34 7.48, 8.83 6.35, 9.23 6.51, 9.38 5.01, 6.58 4.62, 7.94 

Wave -0.13 -0.13 -0.14 -0.10 -0.17 -0.14 0.19 0.21 

 -0.32, 0.06 -0.32, 0.06 -0.32, 0.05 -0.35, 0.14 -0.36, 0.03 -0.34, 0.06 -0.13, 0.51 -0.16, 0.57 

Wave2 -0.18 -0.17 -0.15 -0.16 -0.14 -0.14 -0.14 -0.04 

 -0.20, -0.15 -0.20, -0.15 -0.18, -0.13 -0.19, -0.14 -0.17, -0.11 -0.17, -0.11 -0.17, -0.11 -0.09, 0.003 

Age centred -0.04 -0.04 -0.04 -0.04 -0.03 -0.03 -0.05 -0.14 

 -0.08, 0.008 -0.08, 0.008 -0.08, 0.007 -0.08, 0.008 -0.08, 0.01 -0.08, 0.01 -0.10, 0.002 -0.17, -0.11 

Wave x Age-centred -0.02 -0.02 -0.02 -0.02 -0.02 -0.02 -0.02 -0.02 

 -0.03, -0.01 -0.03, -0.01 -0.03, -0.01 -0.03, -0.01 -0.03, -0.01 -0.03, -0.009 -0.03, -0.008 -0.03, -0.007 

Non-employment         
>2-10% 0.61 0.63 0.53 0.43 0.55 0.55 0.55 0.47 

 0.20, 1.02 0.23, 1.04 0.14, 0.92 0.04, 0.81 0.16, 0.94 0.16, 0.94 0.17, 0.93 0.09, 0.85 

>10-20% 0.29 0.28 0.03 -0.14 0.08 0.09 0.11 -0.02 

 -0.17, 0.76 -0.18, 0.75 -0.42, 0.48 -0.59, 0.31 -0.37, 0.53 -0.36, 0.54 -0.33, 0.55 -0.46, 0.42 

>20-30% 0.28 0.24 0.16 0.16 0.19 0.23 0.26 0.26 

 -0.47, 1.03 -0.51, 0.99 -0.56, 0.88 -0.55, 0.88 -0.53, 0.91 -0.49, 0.94 -0.44, 0.97 -0.45, 0.96 

>30% -1.12 -1.14 -1.08 -0.94 -1.05 -0.99 -0.99 -0.87 

 -2.08, -0.15 -2.10, -0.18 -2.00, -0.15 -1.88, -0.03 -1.97, -0.13 -1.91, -0.07 -1.90, -0.09 -1.77, 0.02 

Wave x Non-emp         

>2-10% -0.13 -0.13 -0.13 -0.12 -0.13 -0.13 -0.13 -0.13 

 -0.28, 0.02 -0.27, 0.02 -0.27, 0.02 -0.27, 0.02 -0.28, 0.01 -0.28, 0.01 -0.27, 0.02 -0.27, 0.01 

>10-20% 0.02 0.03 0.03 0.04 0.02 0.02 0.02 0.03 

 -0.15, 0.19 -0.14, 0.20 -0.13, 0.20 -0.12, 0.21 -0.15, 0.19 -0.14, 0.19 -0.15, 0.19 -0.14, 0.19 

>20-30% -0.20 -0.19 -0.19 -0.18 -0.19 -0.19 -0.18 -0.19 

 -0.46, 0.06 -0.46, 0.07 -0.45, 0.07 -0.44, 0.08 -0.45, 0.07 -0.45, 0.07 -0.44, 0.08 -0.45, 0.07 

>30% 0.12 0.12 0.13 0.13 0.14 0.16 0.13 0.15 

 -0.23, 0.47 -0.22, 0.47 -0.21, 0.48 -0.22, 0.47 -0.21, 0.48 -0.20, 0.49 -0.22, 0.47 -0.20, 0.49 

Level 1: residual 4.66 4.66 4.66 4.68 4.65 4.66 4.68 4.66 
 4.38, 4.95 4.39, 4.95 4.39, 4.96 4.00, 4.97 4.38, 4.95 4.38, 4.95 4.40, 4.97 4.38, 4.95 

Level 2: intercept 5.78 5.60 4.83 4.56 4.74 4.71 4.46 4.22 

 5.05, 6.61 4.88, 6.41 4.18, 5.59 3.92, 5.30 4.10, 5.49 4.07, 5.46 3.82, 5.19 3.61, 4.93 

Level 2: wave 0.17 0.17 0.17 0.16 0.16 0.16 0.16 0.15 
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 Model 1 Model 2a Model 2b Model 3 Model 4a Model 4b Model 5 Model 6 
 Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) 

 0.10, 0.29 0.10, 0.29 0.10, 0.29 0.09, 0.28 0.09, 0.29 0.09, 0.28 0.09, 0.28 0.08, 0.27 
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Table E.2: Growth curve models for changes in verbal recall by non-employment, waves 3 and 7, women (2208 individuals, 7398 observations) 
 Model 1 Model 2a Model 2b Model 3 Model 4a Model 4b Model 5 Model 6 
 Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) 

Intercept 9.91 10.52 9.19 8.68 8.90 9.02 7.88 7.39 

 9.61, 10.21 10.19, 10.85 8.82, 9.56 8.08, 9.27 7.95, 9.86 8.06, 9.98 7.28, 8.47 6.22, 8.55 

Wave -0.25 -0.25 -0.25 -0.17 -0.23 -0.20 -0.19 -0.09 

 -0.41, -0.08 -0.41, -0.09 -0.41, -0.09 -0.36, 0.02 -0.39, -0.06 -0.37, -0.03 -0.43, 0.06 -0.36, 0.18 

Wave2 -0.17 -0.17 -0.15 -0.15 -0.13 -0.13 -0.14 -0.13 

 -0.19, -0.16 -0.19, -0.15 -0.17, -0.13 -0.16, -0.13 -0.15, -0.11 -0.15, -0.11 -0.16, -0.12 -0.14, -0.11 

Age centred -0.03 -0.03 -0.03 -0.03 -0.03 -0.02 -0.02 -0.02 

 -0.06, 0.007 -0.06, 0.007 -0.06, 0.008 -0.06, 0.006 -0.06, 0.008 -0.06, 0.009 -0.05, 0.01 -0.06, 0.01 

Wave x Age-centred -0.03 -0.03 -0.02 -0.03 -0.02 -0.02 -0.02 -0.02 

 -0.03, -0.02 -0.03, -0.02 -0.03, -0.02 -0.03, -0.02 -0.03, -0.02 -0.03, -0.02 -0.03, -0.01 -0.03, -0.01 

Non-employment         
>10-20% 0.009 0.07 0.08 0.06 0.02 0.03 0.03 -0.0008 

 -0.44, 0.45 -0.37, 0.51 -0.35, 0.50 -0.35, 0.48 -0.40, 0.45 -0.40, 0.45 -0.39, 0.45 -0.41, 0.41 

>20-30% 0.25 0.32 0.42 0.38 0.40 0.41 0.35 0.33 

 -0.17, 0.66 -0.09, 0.73 0.02, 0.82 -0.009, 0.78 0.004, 0.80 0.02, 0.81 -0.04, 0.75 -0.06, 0.72 

>30-40% 0.45 0.50 0.48 0.46 0.41 0.41 0.41 0.37 

 0.0001, 0.91 0.05, 0.95 0.04, 0.91 0.03, 0.89 -0.03, 0.84 -0.02, 0.85 -0.02, 0.84 -0.06, 0.79 

>40-60% 0.03 0.10 0.24 0.23 0.22 0.24 0.19 0.20 

 -0.41, 0.46 -0.33, 0.52 -0.17, 0.66 -0.17, 0.65 -0.20, 0.63 -0.18, 0.65 -0.22, 0.60 -0.21, 0.60 

>60-80% 0.09 0.10 0.24 0.25 0.22 0.26 0.19 0.23 

 -0.41, 0.60 -0.41, 0.60 -0.25, 0.72 -0.23, 0.73 -0.26, 0.71 -0.21, 0.74 -0.29, 0.67 -0.25, 0.70 

>80% -0.47 -0.46 -0.21 -0.13 -0.25 -0.20 -0.20 -0.12 

 -1.09, 0.16 -1.07, 0.16 -0.81, 0.39 -0.72, 0.47 -0.84, 0.35 -0.79, 0.40 -0.79, 0.39 -0.71, 0.47 

Wave x Non-emp         

>10-20% 0.18 0.18 0.18 0.17 0.19 0.20 0.17 0.18 

 0.04, 0.33 0.03, 0.33 0.03, 0.32 0.03, 0.32 0.04, 0.33 0.05, 0.35 0.03, 0.31 0.03, 0.32 

>20-30% 0.02 0.01 0.01 0.009 0.009 0.01 0.005 0.007 

 -0.12, 0.15 -0.13, 0.15 -0.13, 0.15 -0.13, 0.15 -0.13, 0.15 -0.12, 0.15 -0.13, 0.14 -0.13, 0.14 

>30-40% -0.03 -0.02 -0.02 -0.02 -0.01 -0.008 -0.02 -0.01 

 -0.18, 0.12 -0.17, 0.13 -0.17, 0.13 -0.17, 0.13 -0.16, 0.14 -0.16, 0.14 -0.17, 0.13 -0.16, 0.14 

>40-60% 0.02 0.02 0.03 0.002 0.03 0.04 0.04 0.04 

 -0.12, 0.17 -0.12, 0.17 -0.12, 0.17 -0.13, 0.17 -0.11, 0.18 -0.10, 0.19 -0.10, 0.18 -0.10, 0.18 

>60-80% 0.08 0.08 0.08 0.09 0.08 0.09 0.09 0.09 
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 Model 1 Model 2a Model 2b Model 3 Model 4a Model 4b Model 5 Model 6 
 Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) 

 -0.10, 0.25 -0.10, 0.25 -0.09, 0.26 -0.09, 0.26 -0.09, 0.26 -0.09, 0.26 -0.09, 0.26 -0.08, 0.27 

>80% 0.07 0.08 0.09 0.08 0.09 0.09 0.09 0.09 

 -0.15, 0.29 -0.15, 0.30 -0.13, 0.31 -0.14, 0.31 -0.13, 0.31 -0.13, 0.31 -0.13, 0.31 -0.13, 0.31 

Level 1: residual 5.02 5.02 5.03 5.03 5.04 5.02 5.05 5.03 
 4.80, 5.26 4.80, 5.26 4.81, 5.26 4.81, 5.26 4.82, 5.27 4.80, 5.25 4.83, 5.29 4.81, 5.26 

Level 2: intercept 5.48 5.26 4.62 4.30 4.54 4.51 4.37 4.07 

 4.92, 6.10 4.71, 5.87 4.12, 5.19 3.81, 4.85 4.03, 5.10 4.01, 5.07 3.87, 4.92 3.60, 4.61 

Level 2: wave 0.07 0.07 0.07 0.07 0.07 0.07 0.05 0.05 

 0.03, 0.17 0.03, 0.17 0.03, 0.17 0.03, 0.17 0.03, 0.16 0.03, 0.17 0.02, 0.16 0.02, 0.16 
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Table E.3: Growth curve models for changes in search speed by non-employment, waves 3 and 5, men (1211 individuals, 2707 observations) 
 Model 1 Model 2a Model 2b Model 3 Model 4a Model 4b Model 5 Model 6 
 Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) 

Intercept 265.19 270.66 256.42 266.25 236.68 237.84 222.45 220.11 
 257.65, 272.73 260.96, 280.37 244.83, 268.00 248.25, 284.25 197.78, 275.58 198.89, 276.78 199.84, 245.06 174.34, 265.88 

Wave -5.01 -4.82 -4.90 -6.73 -5.72 -5.69 1.14 -1.50 

 -8.93, -1.09 -8.75, -0.90 -8.82, -0.98 -14.19, 0.72 -10.45, -0.98 -10.61, -0.77 11.22, 13.51 -15.96, 12.65 

Age-centred -2.99 -2.95 -2.73 -2.78 -2.52 -2.51 -2.65 -2.62 

 -3.76, -2.22 -3.72, -2.18 -3.50, -1.95 -3.56, -1.99 -3.32, -1.72 -3.31, -1.71 -3.45, -1.86 -3.45, -1.79 

Age-centred2 -0.0002 -0.0007 -0.01 -0.01 -0.01 -0.01 0.02 0.01 

 -0.08, 0.08 -0.08, 0.08 -0.09, 0.07 -0.09, 0.07 -0.10, 0.07 -0.09, 0l07 -0.07, 0.10 -0.08, 0.09 

Wave x Age-centred 0.09 0.08 0.07 0.08 0.08 0.09 0.12 0.13 

 -0.34, 0.52 -0.35, 0.51 -0.36, 0.50 -0.36, 0.51 -0.35, 0.51 -0.35, 0.52 -0.34, 0.57 -0.33, 0.58 

Non-employment         
>2-10% -2.83 -2.23 -3.58 -3.47 -2.95 -2.88 -3.55 -2.90 

 -13.07, 7.44 -12.47, 8.02 -13.77, 6.60 13.64, 6.71 -13.14, 7.23 -13.06, 7.30 -13.67, 6.58 -13.03, 7.24 

>10-20% -9.82 -10.33 -13.86 -14.72 -13.08 -12.85 -13.21 -13.48 

 -21.68, 2.04 -22.17, 1.51 -25.71, -2.00 -26.62, -2.83 -24.95, -1.22 -24.72m -0.94 -14.99, -1.43 -25.34, -1.61 

>20-30% -4.62 -4.87 -6.11 -8.17 -4.92 -4.44 -2.76 -4.47 

 -23.64, 14.39 -23.86, 14.12 -25.00, 12.78 -27.02, 10.68 -23.83, 13.99 -23.37, 14.48 -21.60, 16.08 -23.31, 14.38 

>30% 10.69 9.44 9.91 11.39 10.95 11.58 11.21 12.79 

 -14.01, 35.40 -15.23, 34.11 -14.57, 34.40 -13.00, 35.78 -13.53, 35.43 -12.94, 36.10 -13.13, 35.56 -11.53, 37.10 

Wave x Non-emp         

>2-10% 2.37 2.24 2.24 2.08 2.17 2.18 2.45 2.29 

 -3.46, 8.21 -3.59, 8.07 -3.59, 8.06 -3.73, 7.89 -3.65, 8.00 -3.66, 8.01 -3.36, 8.27 -3.51, 8.10 

>10-20% 6.25 6.42 6.46 6.27 6.39 6.32 6.48 6.26 

 -0.54, 13.04 -0.36, 13.30 -0.31, 13.23 -0.49, 13.02 -0.39, 13.17 -0.47, 13.11 -0.29, 13.26 -0.50, 13.02 

>20-30% 2.61 2.70 2.83 3.51 2.94 2.84 2.61 3.14 

 -7.83, 13.05 -7.72, 13.13 -7.59, 13.24 -6.90, 13.91 -7.50, 13.37 -7.60, 13.29 -7.81, 13.03 -7.28, 13.77 

>30% -9.71 -9.53 -9.48 -10.40 -9.42 -9.30 -9.04 -9.82 

 -24.02, 4.60 -23.82, 4.77 -23.76, 4.80 -24.69, 3.89 -23.71, 4.87 -23.67, 5.07 -23.31, 5.23 -24.13, 4.49 

Level 1: residual 2239.03 2233.14 2231.95 2213.49 2232.34 2233.94 2211.3 2189.39 

 2084.35, 2405.20 2078.90, 2398.82 2077.87, 2397.46 2060.65, 2377.66 2078.06, 2398.08 2079.49, 2399.87 2058.42, 2375.52 2037.90, 2352.14 

Level 2: intercept 3283.71 3262.17 3178.00 3085.77 3156.49 3148.15 3113.70 3025.23 

 2943.38, 3663.39 2923.86, 3639.63 2846.40, 3548.24 2761.82, 3447.73 2825.88, 3525.78 2817.91, 3517.10 2787.03, 3478.65 2705.74, 3382.45 
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Table E.4: Growth curve models for changes in search speed by non-employment, waves 3 and 5, women (2057 individuals, 4646 observations) 
 Model 1 Model 2a Model 2b Model 3 Model 4a Model 4b Model 5 Model 6 
 Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) 

Intercept 294.12 301.50 295.28 284.44 291.77 295.00 267.97 264.84 
 285.22, 303.02 291.62, 311.37 284.07, 306.50 266.43, 302.45 262.31, 321.23 265.51, 324.50 249.04, 286.89 227.98, 301.69 

Wave -0.44 -0.41 -0.46 3.57 0.27 -0.32 6.64 9.61 

 -5.21, 4.32 -5.17, 4.36 -5.23, 4.31 -3.23, 10.36 -5.01, 5.55 -5.86, 5.23 -4.35, 17.63 -3.00, 22.22 

Age-centred -1.81 -1.78 -1.67 -1.66 -1.48 -1.44 -1.56 -1.40 

 -2.31, -1.32 -2.28, -1.28 -2.18, -1.16 -2.18, -1.14 -2.03, -0.93 -1.99, -0.88 -2.08, -1.04 -1.97, -0.83 

Age-centred2 -0.09 -0.09 -0.09 -0.09 -0.10 -0.10 -0.09 -0.09 

 -0.14, -0.04 -0.14, -0.04 -0.14, -0.05 -0.14, -0.04 -0.15, -0.05 -0.15, -0.05 -0.14, -0.04 -0.14, -0.04 

Wave x Age-centred -0.27 -0.28 -0.28 -0.29 -0.27 -0.28 -0.29 -0.30 

 -0.57, 0.04 -0.58, 0.02 -0.58, 0.02 -0.60, 0.02 -0.58, 0.04 -0.60, 0.03 -0.61, 0.03 -0.63, 0.03 

Non-employment         
>10-20% 17.45 18.50 18.51 18.59 18.01 18.33 17.48 17.52 

 4.99, 29.91 6.05, 30.95 6.06, 30.96 6.15, 31.04 5.55, 30.47 5.90, 30.77 5.07, 29.89 5.12, 29.93 

>20-30% 8.84 9.94 10.48 10.75 10.30 10.67 9.29 10.00 

 -2.93, 20.60 -1.81, 21.70 -1.30, 22.26 -1.01, 22.52 -1.48, 22.08 -1.08, 22.43 -2.46, 21.04 -1.72, 21.73 

>30-40% 21.84 22.33 22.00 21.90 21.30 21.96 21.06 21.24 

 9.09, 34.59 9.61, 35.06 9.24, 34.75 9.15, 34.66 8.54, 34.07 9.22, 34.71 8.35, 33.77 8.53, 33.96 

>40-60% 10.29 11.34 12.13 12.24 11.86 12.65 11.61 12.33 

 -1.88, 22.47 -0.82, 23.51 -0.07, 24.30 0.03, 24.45 -0.32, 24.05 0.48, 24.83 -0.54, 23.75 0.16, 24.50 

>60-80% 11.03 11.44 11.90 10.75 11.82 12.61 11.60 11.14 

 -3.19, 25.25 -2.75, 25.63 -2.32, 26.12 -3.50, 25.01 -2.39, 26.03 -1.59, 26.80 -2.55, 25.76 -3.03, 25.32 

>80% -3.22 -3.39 -2.17 -3.98 -2.45 -1.26 -2.28 -3.03 

 -20.93, 14.48 -21,06, 14.28 -19.87, 15.52 -21.90, 13.93 -20.13, 15.24 -19.93, 16.41 -19.90, 15.35 -20.87, 14.81 

Wave x Non-emp         

>10-20% -7.99 -8.02 -7.97 -8.09 -7.86 -7.92 -7.85 -7.96 

 -15.04, -0.93 -15.07, 0.97 -15.03, -0.92 -15.15, -1.02 -14.91, -0.80 -14.99, -0.86 -14.90, -0.80 -15.03, -0.88 

>20-30% -3.87 -3.90 -3.84 -3.92 -3.72 -3.84 -3.80 -3.90 

 -10.54, 2.79 -10.56, 2.76 -10.50, 2.82 -10.59, 2.74 -10.38, 2.95 -10.52, 2.83 -10.47, 2.87 -10.59, 2.78 

>30-40% -7.27 -7.18 -7.10 -7.02 -7.00 -7.42 -7.23 -7.45 

 -14.45, -0.09 -14.35, -0.0009 -14.28, 0.07 -14.19, 0.16 -14.18, 0.18 -14.61, -0.22 -14.41, -0.05 -14.65, -0.25 

>40-60% -5.28 -5.28 -5.27 -5.43 -5.16 -5.48 -5.39 -5.78 

 -12.16, 1.59 -12.16, 1.59 -12.14, 1.61 -12.32, 1.45 -12.04, 1.72 -12.37, 1.41 -12.27, 1.50 -12.69, 1.13 

>60-80% -5.22 -5.11 -5.06 -5.13 -4.87 -5.05 -4.85 -4.90 

 -13.59, 3.15 -13.48, 3.27 -13.43, 3.32 -13.51, 3.25 -13.25, 3.51 -13.43, 3.34 -13.23, 3.52 -13.30, 3.49 
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 Model 1 Model 2a Model 2b Model 3 Model 4a Model 4b Model 5 Model 6 
 Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) 

>80% 9.39 9.28 9.41 8.80 9.21 8.78 9.64 8.36 

 -1.34, 20.12 -1.45, 20.01 -1.32, 20.14 -1.98, 19.57 -1.53, 19.94 -1.97, 19.53 -1.11, 20.38 -2.45, 19.16 

Level 1: residual 2829.86 2828.46 2828.60 2826.26 2828.41 2833.34 2823.83 2823.87 

 2679.88, 

2988.23 
2678.59, 2986.72 2689.72, 2986.87 2676.45, 2984.45 2678.53, 2986.69 2683.11, 2991.98 2673.96, 2982.10 2673.88, 2982.29 

Level 2: intercept 3973.77 3941.65 3927.33 3883.61 3912.59 3879.35 3856.85 3780.72 

 3651.29, 

4324.74 
3621.23, 4290.43 3607.72, 4275.25 3566.47, 4228.47 3593.81, 4259.64 3562.06, 4224.89 3540.67, 4201.26 3468.58, 4120.94 
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Table E.5: Growth curve models for changes in search accuracy by non-employment, waves 3 and 5, men (1211 individuals, 2707 observations) 
 Model 1 Model 2a Model 2b Model 3 Model 4a Model 4b Model 5 Model 6 
 Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) 

Intercept 16.31 16.81 15.40 15.60 13.84 13.99 13.12 12.12 
 15.84, 16.78 16.21, 17.41 14.70. 16.11 134.49, 16.70 11.44, 16.25 11.59, 16.39 11.70, 14.55 9.29, 14.96 

Wave -0.30 -0.29 -0.30 -0.08 -0.37 -0.33 -0.05 0.15 

 -0.56, -0.04 -0.55, -0.04 -0.56, -0.04 -0.57, 0.41 -0.68, -0.07 -0.65, -0.008 -0.85, 0.76 -0.80, 1.10 

Age-centred -0.25 -0.25 -0.22 -0.23 -0.20 -0.20 -0.22 -0.21 

 -0.30, -0.20 -0.29, -0.20 -0.27, -0.17 -0.28, -0.18 -0.25, -0.15 -0.25, -0.15 -0.27, -0.17 -0.26, -0.16 

Age-centred2 0.002 0.002 0.001 0.001 0.001 0.001 0.003 0.003 

 -0.002, 0.008 -0.003, 0.007 -0.003, 0.006 -0.003, 0.006 -0.004, 0.006 -0.004, 0.006 -0.002, 0.008 -0.003, 0.008 

Wave x Age-centred 0.003 0.002 0.002 -0.00003 0.002 0.005 0.01 0.01 

 -0.03, 0.03 -0.03, 0.03 -0.03, 0.03 -0.03, 0.03 -0.03, 0.03 -0.03, 0.03 -0.02, 0.04 -0.02, 0.04 

Non-employment         
>2-10% 0.06 0.09 -0.03 -0.10 0.02 0.02 -0.03 -0.06 

 -0.58, 0.70 -0.55, 0.73 -0.66, 0.60 -0.73, 0.53 -0.61, 0.65 -0.60, 0.65 -0.66, 0.59 -0.68, 0.56 

>10-20% -0.02 -0.05 -0.37 -0.51 -0.32 -0.30 -0.32 -0.41 

 -0.76, 0.72 -0.79, 0.69 -1.11, 0.36 -1.25, 0.22 -1.06, 0.41 -1.03, 0.44 -1.05, 0.41 -1.14, 0.32 

>20-30% -0.09 -0.10 -0.20 -0.31 -0.16 -0.10 0.01 -0.10 

 -1.28, 1.10 -1.29, 1.08 -1.37, 0.97 -1.48, 0.85 -1.33, 1.01 -1.27, 1.07 -1.15, 1.18 -1.27, 1.06 

>30% 0.60 0.53 0.58 0.73 0.64 0.71 0.60 0.79 

 -0.95, 2.15 -1.01, 2.07 -0.94, 2.09 -0.77, 2.24 -0.87, 2.16 -0.81, 2.22 -0.91, 2.10 -0.71, 2.28 

Wave x Non-emp         

>2-10% 0.07 0.06 0.06 0.07 0.06 0.06 0.10 0.10 

 -0.32, 0.45 -0.32, 0.44 -0.32, 0.45 -0.32, 0.45 -0.33, 0.44 -0.32, 0.49 -0.29, 0.48 -0.28, 0.48 

>10-20% 0.05 0.06 0.07 0.07 0.07 0.07 0.08 0.09 

 -0.40, 0.50 -0.39, 0.51 -0.38, 0.51 -0.38, 0.51 -0.37, 0.52 -0.38, 0.52 -0.37, 0.53 -0.36, 0.54 

>20-30% -0.19 -0.19 -0.17 -0.17 -0.12 -0.13 -0.19 -0.17 

 -0.87, 0.50 -0.87, 0.50 -0.85, 0.52 -0.86, 0.52 -0.81, 0.56 -0.82, 0.56 -0.88, 0.50 -0.86, 0.52 

>30% -1.17 -1.16 -1.14 -1.24 -1.13 -1.07 -1.06 -1.10 

 -2.11, -0.23 -2.10, -0.22 -2.08, -0.20 -2.18, -0.30 -2.07, -0.19 -2.02, -0.13 -2.00, -0.12 -2.05, -0.16 

Level 1: residual 9.82 9.80 9.78 9.78 9.78 9.79 9.77 9.75 
 9.14, 10.55 9.12, 10.52 9.11, 10.50 9.10, 10.50 9.11, 10.51 9.11, 10.52 9.09, 10.50 9.08, 10.48 

Level 2: intercept 11.74 11.60 10.85 10.40 10.70 10.61 10.43 9.92 

 10.44, 13.19 10.32, 13.03 9.63, 12.22 9.21, 11.73 9.49, 12.06 9.41, 11.97 9.24, 11.77 8.77, 11.23 
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Table E.6: Growth curve models for changes in search accuracy by non-employment, waves 3 and 5, women (2057 individuals, 4646 observations) 
 Model 1 Model 2a Model 2b Model 3 Model 4a Model 4b Model 5 Model 6 
 Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) 

Intercept 18.31 19.08 18.21 17.30 17.70 17.90 16.31 15.44 

 17.78, 18.86 18.49, 19.68 17.54, 18.88 16.22, 18.38 15.92, 19.47 16.13, 19.68 15.16, 17.45 13.22, 17.66 

Wave 0.02 0.02 0.02 0.21 0.06 0.02 0.48 0.60 

 -0.27, 0.31 -0.27, 0.32 -0.28, 0.31 -0.20, 0.63 -0.27, 0.38 -0.32, 0.36 -0.20, 1.15 -0.17, 1.37 

Age-centred -0.20 -0.19 -0.17 -0.17 -0.16 -0.16 -0.17 -0.15 

 -0.23, -0.17 -0.22, -0.16 -0.21, -0.14 -0.21, -0.14 -0.19, -0.12 -0.19, -0.12 -0.20, -0.14 -0.19, -0.12 

Age-centred2 -0.005 -0.005 -0.006 -0.006 -0.006 -0.006 -0.005 -0.005 

 -0.008, -0.002 -0.008, -0.002 -0.009, -0.003 -0.009, -0.003 -0.009, -0.003 -0.009, -0.003 -0.008, -0.002 -0.008, -0.002 

Wave x Age-centred 0.00006 -0.001 -0.0008 -0.002 -0.00006 -0.001 -0.001 -0.002 

 -0.02, 0.02 -0.02, 0.02 -0.02, 0.02 -0.02, 0.02 -0.02, 0.02 -0.02, 0.01 -0.02, 0.02 -0.02, 0.02 

Non-employment         

>10-20% 1.07 1.17 1.18 1.18 1.15 1.16 1.09 1.11 

 0.31, 1.83 0.42, 1.93 0.42, 1.93 0.43, 1.93 0.40, 1.90 0.42, 1.92 0.35, 1.84 0.36, 1.85 

>20-30% 0.82 0.92 0.99 0.98 0.99 1.01 0.89 0.91 

 0.10, 1.53 0.21, 1.63 0.28, 1.70 0.27, 1.69 0.28, 1.70 0.31, 1.72 0.19, 1.60 0.21, 1.62 

>30-40% 1.83 1.89 1.84 1.83 1.79 1.83 1.75 1.75 

 1.06, 2.61 1.12, 2.66 1.07, 2.61 1.06, 2.59 1.02, 2.56 1.06, 2.60 0.98, 2.51 0.98, 2.51 

>40-60% 0.57 0.68 0.78 0.80 0.74 0.82 0.74 0.79 

 -0.17, 1.31 -0.06, 1.41 0.05, 1.52 0.06, 1.53 0.04, 1.51 0.09, 1.56 0.01, 1.47 0.06, 1.53 

>60-80% 0.52 0.56 0.62 0.60 0.62 0.67 0.58 0.60 

 -0.34, 1.39 -0.30, 1.42 -0.24, 1.47 -0.26, 1.45 -0.24, 1.47 -0.19, 1.52 -0.27, 1.43 -0.25, 1.46 

>80% 0.52 0.51 0.68 0.67 0.65 0.73 0.67 0.71 

 -0.56, 1.60 -0.56, 1.58 -0.39, 1.75 -0.41, 1.75 -0.41, 1.72 -0.34, 1.79 -0.39, 1.73 -0.37, 1.78 

Wave x Non-emp         

>10-20% -0.39 -0.39 -0.38 -0.39 -0.37 -0.38 -0.37 -0.38 

 -0.83, 0.04 -0.82, 0.04 -0.82, 0.05 -0.83, 0.04 -0.81, 0.06 -0.81, 0.06 -0.81, 0.06 -0.81, 0.06 

>20-30% -0.45 -0.45 -0.44 -0.45 -0.44 -0.45 -0.43 -0.44 

 -0.86, -0.04 -0.86, -0.04 -0.85, -0.03 -0.86, -0.04 -0.85, -0.03 -0.86, -0.03 -0.83, -0.02 -0.85, -0.03 

>30-40% -0.52 -0.51 -0.49 -0.49 -0.49 -0.52 -0.50 -0.52 

 -0.96, -0.08 -0.95, -0.06 -0.94, -0.05 -0.93, -0.05 -0.93, -0.05 -0.96, -0.07 -0.94, -0.06 -0.96, -0.08 

>40-60% -0.34 -0.33 -0.33 -0.34 -0.33 -0.35 -0.34 -0.37 

 -0.76, 0.09 -0.76, 0.09 -0.75, 0.09 -0.77, 0.08 -0.75, 0.09 -0.77, 0.07 -0.76, 0.08 -0.79, 0.06 

>60-80% -0.33 -0.31 -0.31 -0.32 -0.29 -0.31 -0.29 -0.30 
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 Model 1 Model 2a Model 2b Model 3 Model 4a Model 4b Model 5 Model 6 
 Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) 

 -0.84, 0.19 -0.83, 0.20 -0.82, 0.21 -0.83, 0.20 -0.81, 0.22 -0.82, 0.21 -0.81, 0.22 -0.82, 0.21 

>80% -0.10 -0.11 -0.09 -0.09 -0.09 -0.12 -0.09 -0.13 

 -0.76, 0.56 -0.77, 0.55 -0.75, 0.57 -0.76, 0.58 -0.75, 0.57 -0.78, 0.54 -0.75, 0.57 -0.79, 0.54 

Level 1: residual 10.74 10.73 10.74 10.73 10.74 10.77 10.72 10.72 
 10.17, 11.34 10.17, 11.36 10.17, 11.34 10.16, 11.33 10.17, 11.34 10.20, 11.37 10.15, 11.32 10.15, 11.32 

Level 2: intercept 14.40 14.06 13.77 13.57 13.69 13.53 13.45 13.16 

 13.21, 15.69 12.90, 15.33 12.62, 15.02 12.44, 14.81 12.54, 14.93 12.39, 14.77 12.31, 14.68 12.04, 14.38 
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Table E.7: Growth curve models for changes in verbal fluency by non-employment, waves 3 and 7, men (1284 individuals, 3434 observations) 
 Model 1 Model 2a Model 2b Model 3 Model 4a Model 4b Model 5 Model 6 

 Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) 

Intercept 19.12 20.00 17.98 17.65 16.41 16.63 15.99 14.68 

 18.57, 19.65 19.28, 20.73 17.11, 18.85 16.29, 19.01 13.55, 19.26 13.77, 19.49 14.44, 17.55 11.33, 18.02 

Wave 0.01 0.01 0.007 0.05 -0.09 -0.007 0.28 0.32 

 -0.36, 0.38 -0.36, 0.38 -0.36, 0.38 -0.43, 0.53 -0.47, 0.30 -0.40, 0.39 -0.38, 0.93 -0.42, 1.06 

Wave2 -0.36 -0.27 -0.24 -0.24 -0.21 -0.21 -0.22 -0.22 

 -0.32, -0.21 -0.32, -0.21 -0.29, -0.18 -0.30, -0.19 -0.27, -0.16 -0.27, -0.16 -0.28, -0.17 -0.28, -0.16 

Age-centred -0.09 -0.09 -0.09 -0.09 -0.09 -0.09 -0.11 -0.10 

 -0.18, -0.007 -0.18, -0.08 -0.18, -0.009 -0.18, -0.009 -0.17, -0.005 -0.17, -0.007 -0.19, -0.02 -0.19, -0.02 

Wave x Age-centred -0.04 -0.04 -0.04 -0.04 -0.04 -0.04 -0.04 -0.04 

 -0.06, -0.02 -0.06, -0.02 -0.06, -0.02 -0.07, -0.02 -0.06, -0.02 -0.06, -0.01 -0.07, -0.02 -0.07, -0.02 

Non-employment         

>2-10% 0.40 0.43 0.24 0.15 0.29 0.29 0.27 0.21 

 -0.40, 1.19 -0.36, 1.21 -0.52, 1.01 -0.62, 0.91 -0.48, 1.06 -0.48, 1.06 -0.49, 1.03 -0.55, 0.98 

>10-20% -0.04 -0.07 -0.50 -0.67 -0.44 -0.42 -0.43 -0.55 

 -0.94, 0.87 -0.96, 0.83 -1.38, 0.39 -1.55, 0.22 -1.33, 0.45 -1.31, 0.46 -1.31, 0.45 -1.43, 0.34 

>20-30% -0.76 -0.83 -0.98 -0.97 -0.92 -0.88 -0.80 -0.81 

 -2.22, 0.70 -2.28, 0.61 -2.39, 0.43 -2.38, 0.44 -2.34, 0.49 -2.29, 0.54 -2.21, 0.61 -0.22, 0.60 

>30% -2.15 -2.17 -2.09 -1.90 -2.00 -1.94 -2.00 -1.81 

 -4.03, 0.27 -4.03, -0.30 -3.90, -0.27 -3.71, -0.09 -3.83, -0.19 -3.77, -0.12 -3.81, -0.19 -3.62, -0.004 

Wave x Non-emp         

>2-10% -0.13 -0.13 -0.12 -0.13 -0.13 -0.13 -0.13 -0.14 

 -0.41, 0.15 -0.41, 0.15 -0.40, 0.16 -0.41, 0.15 -0.41, 0.15 -0.41, 0.15 -0.41, 0.15 -0.42, 0.14 

>10-20% 0.13 0.15 0.15 -0.16 0.13 0.13 0.11 0.11 

 -0.19, 0.45 -0.18, 0.47 -0.17, 0.47 -0.17, 0.48 -0.20, 0.45 -0.19, 0.45 -0.21, 0.43 -0.21, 0.43 

>20-30% 0.04 0.05 0.05 0.06 0.03 0.03 0.07 0.06 

 -0.45, 0.52 -0.44, 0.54 -0.43, 0.54 -0.42, 0.55 -0.45, 0.52 -0.46, 0.51 -0.41, 0.56 -0.43, 0.54 

>30% -0.16 -0.14 -0.12 -0.13 -0.13 -0.10 -0.13 -0.13 

 -0.84, 0.52 -0.82, 0.54 -0.80, 0.56 -0.82, 0.55 -0.81, 0.55 -0.78, 0.58 -0.81, 0.55 -0.81, 0.55 

Level 1: residual 16.37 16.39 16.36 16.37 16.29 16.32 16.40 16.34 

 15.24, 17.58 15.26, 17.60 15.23, 17.57 15.24, 17.59 15.17, 17.50 15.20, 17.53 15.27, 17.72 15.21, 17.56 

Level 2: intercept 22.40 21.66 19.90 19.07 19.92 19.86 19.41 18.83 

 19.66, 25.52 18.97, 24.72 17.35, 22.82 16.57, 21.95 17.37, 22.85 17.31, 22.79 16,89, 22.32 16.33, 21.70 

Level 2: wave 0.13 0.11 0.13 0.13 0.13 0.11 0.10 0.08 
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 Model 1 Model 2a Model 2b Model 3 Model 4a Model 4b Model 5 Model 6 

 Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) 

 0.01, 1.41 0.008, 1.63 0.01, 1.38 0.01, 1.40 0.01, 1.40 0.006, 1.85 0.005, 2.06 0.002, 3.07 
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Table E.8: Growth curve models for changes in verbal fluency between waves 3 and 7 by non-employment, women (2184 individuals, 5978 observations) 
 Model 1 Model 2a Model 2b Model 3 Model 4a Model 4b Model 5 Model 6 
 Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) 

Intercept 18.92 20.21 17.72 17.52 17.00 17.09 15.87 15.17 

 18.39, 19.46 19.61, 20.80 17.05, 18.39 16.44, 18.60 15.23, 18.77 15.32, 18.87 14.79, 16.94 13.03, 17.32 

Wave -0.28 -0.28 -0.28 -0.34 -0.27 -0.21 -0.42 -0.43 

 -0.59, 0.02 -0.58, 0.03 0.59, 0.02 -0.71, 0.02 -0.59, 0.05 -0.54, 0.11 -0.92, 0.07 -0.98, 0.11 

Wave2 -0.25 -0.25 -0.21 -0.20 -0.19 -0.19 -0.20 -0.19 

 -0.28, -0.22 -0.28, -0.22 -0.24, '-0.18 -0.23, -0.17 -0.23, -0.16 -0.23, -0.16 -0.23, -0.17 -0.22, -0.15 

Age-centred -0.03 -0.03 -0.03 -0.03 -0.03 -0.03 -0.03 -0.03 

 -0.09, 0.03 -0.09, 0.03 -0.09, 0.03 -0.09, 0.03 -0.09, 0.03 -0.09, 0.03 -0.09, 0.03 -0.09, 0.03 

Wave x Age-centred -0.03 -0.03 -0.03 -0.03 -0.03 -0.02 -0.02 -0.02 

 -0.04, -0.01 -0.04, -0.01 -0.04, -0.01 -0.04, -0.01 -0.04, -0.01 -0.04, -0.01 -0.03, -0.003 -0.03, -0.002 

Non-employment         

>10-20% 0.71 0.83 0.85 0.85 0.82 0.82 0.80 0.80 

 -0.08, 1.50 -0.05, 1.61 0.10, 1.61 0.11, 1.59 0.06, 1.57 0.07, 1.57 0.06, 1.55 0.06, 1.54 

>20-30% 0.43 0.59 0.83 0.78 0.81 0.81 0.75 0.71 

 -0.32, 1.18 -0.14, 1.33 0.12, 1.54 0.08, 1.48 0.10, 1.52 0.11, 1.52 0.05, 1.46 0.02, 1.41 

>30-40% 0.86 0.95 0.94 0.88 0.88 0.88 0.85 0.80 

 0.05, 1.67 0.15, 1.75 0.17, 1.71 0.12, 1.64 0.11, 1.66 0.11, 1.65 0.08, 1.61 0.04, 1.56 

>40-60% 0.10 0.25 0.55 0.51 0.52 0.53 0.50 0.46 

 -0.67, 0.88 -0.51, 1.01 -0.18, 1.29 -0.22, 1.23 -0.21, 1.26 -0.20, 1.27 -0.23, 1.23 -0.27, 1.18 

>60-80% -0.24 -0.24 0.13 0.23 0.13 0.16 0.08 0.20 

 -1.15, 0.66 -1.13, 0.66 -0.73, 1.00 -0.62, 1.08 -0.73, 1.00 -0.71, 1.02 -0.78, 0.93 -0.65, 1.05 

>80% -0.18 -0.14 0.36 0.59 0.32 0.35 0.43 0.64 

 -1.30, 0.93 -1.23, 0.96 -0.70, 1.42 -0.47, 1.65 -0.74, 1.37 -0.70, 1.41 -0.62, 1.48 -0.41, 1.70 

Wave x Non-emp         

>10-20% 0.23 0.23 0.23 0.23 0.24 0.26 0.21 0.23 

 -0.07, 0.53 -0.07, 0.53 -0.08, 0.53 -0.07, 0.53 -0.06, 0.54 -0.05, 0.56 -1.29, -0.26 -0.07, 0.53 

>20-30% 0.20 0.19 0.19 0.19 0.20 0.21 0.18 0.20 

 -0.09, 0.48 -0.09, 0.48 -0.09, 0.48 -0.09, 0.47 -0.09, 0.48 -0.08, 0.49 -0.10, 0.46 -0.09, 0.48 

>30-40% 0.008 0.02 0.02 0.01 0.03 0.04 0.01 0.02 

 -0.30, 0.32 -0.29, 0.33 -0.28, 0.33 -0.30, 0.32 -0.28, 0.34 -0.26, 0.35 -0.29, 0.32 -0.29, 0.32 

>40-60% 0.05 0.06 0.07 0.07 0.07 0.09 0.07 0.09 

 -0.25, 0.34 -0.24, 0.35 -0.23, 0.36 -0.23, 0.37 -0.22, 0.37 -0.21, 0.39 -0.22, 0.37 -0.21, 0.38 

>60-80% 0.14 0.15 0.16 0.17 0.16 0.17 0.15 0.17 
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 Model 1 Model 2a Model 2b Model 3 Model 4a Model 4b Model 5 Model 6 
 Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) 

 -0.22, 0.51 -0.22, 0.52 -0.21, 0.52 -0.19, 0.54 -0.21, 0.53 -0.19, 0.54 -0.21, 0.51 -0.19, 0.54 

>80% -0.27 -0.26 -0.24 -0.23 -0.24 -0.23 -0.26 -0.24 

 -0.73, 0.20 -0.73, 0.20 -0.70, 0.22 -0.70, 0.23 -0.71, 0.22 -0.70, 0.23 -0.72, 0.20 -0.70, 0.22 

Level 1: residual 14.29 14.30 14.31 14.31 14.34 14.36 14.37 14.35 
 13.53, 15.10 13.53, 15.10 13.55, 15.12 13.55, 15.12 13.57, 15.15 13.59, 15.17 13.60, 15.19 13.58, 15.16 

Level 2: intercept 18.32 17.32 15.22 14.27 15.09 15.01 14.59 13.77 

 16.53, 20.30 15.59, 19.24 13.61, 17.02 12.71, 16.01 13.48, 16.88 13.41, 16.81 13.01, 16.37 12.24, 15.50 

Level 2: wave 0.61 0.60 0.60 0.61 0.61 0.60 0.55 0.55 

 0.41, 0.90 0.40, 0.89 0.41, 0.89 0.41, 0.90 0.41, 0.90 0.40, 0.89 0.36, 0.84 0.36, 0.83 
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Table E.9: Growth curve models for changes in verbal recall by non-employment situation, waves 3 and 7, men (1292 individuals, 4179 observations) 
 Model 1 Model 2a Model 2b Model 3 Model 4a Model 4b Model 5 Model 6 
 Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) 

Intercept 8.69 9.16 7.91 8.07 7.66 7.83 5.74 6.13 
 8.43, 8.96 8.80, 9.52 7.48, 8.34 7.39, 8.74 6.22, 9.10 6.39, 9.27 4.95, 6.52 4.47, 7.80 

Wave -0.13 -0.13 -0.13 -0.06 -0.17 -0.15 0.23 0.25 

 -0.32, 0.06 -0.32, 0.05 -0.32, 0.05 -0.31, 0.18 -0.37, 0.02 -0.35, 0.04 -0.09, 0.56 -0.12, 0.62 

Wave2 -0.04 -0.04 -0.04 -0.04 -0.03 -0.03 -0.05 -0.04 

 -0.08, 0.008 -0.08, 0.008 -0.08, 0.007 -0.08, 0.007 -0.08, 0.009 -0.08, 0.01 -0.09, -0.003 -0.09, 0.0008 

Age-centred -0.18 -0.18 -0.15 -0.16 -0.14 -0.14 -0.14 -0.14 

 -0.21, -0.15 -0.21, -0.15 -0.18, -0.13 -0.19, -0.13 -0.17, -0.11 -0.16, -0.11 -0.17, -0.11 -0.17, -0.11 

Age-centred*Wave -0.02 -0.02 -0.02 -0.02 -0.02 -0.02 -0.02 -0.02 

 -0.03, -0.01 -0.03, -0.01 -0.03, -0.01 -0.03, -0.01 -0.03, -0.01 -0.03, -0.009 -0.03, -0.009 -0.03, -0.008 

Non-employment situationsⱡ:         
Unemployed and looking          

≥2% 0.009 0.04 0.20 0.30 0.26 0.29 0.25 0.34 

 -0.61, 0.62 -0.57, 0.65 -0.39, 0.80 -0.29, 0.8 -0.32, 0.85 -0.30, 0.87 -0.33, 0.83 -0.23, 0.92 

Wave x unemployed         

≥2% -0.10 -0.10 -0.09 -0.09 -0.11 -0.11 -0.09 -0.09 

 -0.32, 0.13 -0.32, 0.12 -0.32, 0.13 -0.32, 0.13 -0.33, 0.11 -0.32, 0.12 -0.31, 0.13 -0.31, 0.13 

Short-term job         

≥2% 0.57 0.58 0.79 1.00 0.71 0.67 0.84 0.93 

 -0.55, 1.69 -0.53, 1.69 -0.29, 1.86 -0.06, 2.05 -0.36, 1.77 -0.39, 1.73 -0.21, 1.89 -0.11, 1.97 

Wave x short-term job         

≥2% -0.08 -0.08 -0.07 -0.06 -0.07 -0.06 -0.10 -0.08 

 -0.46, 0.29 -0.46, 0.30 -0.45, 0.31 -0.44, 0.31 -0.44, 0.31 -0.43, 0.32 -0.48, 0.27 -0.45, 0.30 

Sick/ disabled         

2-10% -0.26 -0.13 -0.08 0.20 0.14 0.20 0.21 0.36 

 -1.22, 0.70 -1.09, 0.83 -0.85, 1.00 -0.71, 1.12 -0.78, 1.06 -0.72, 1.13 -0.70, -0.01 -0.54, 1.26 

>10% -0.36 -0.28 -0.004 0.22 0.22 0.30 0.18 0.52 

 -1.15, 0.42 -1.06, 0.50 -0.76, 0.75 -0.53, 0.98 -0.54, 0.98 -0.46, 1.06 -0.57, 0.93 -0.23, 1.26 

Wave x sick/ disabled         

2-10% -0.33 -0.33 -0.34 -0.33 -0.36 -0.36 -0.35 -0.36 

 -0.67, 0.02 -0.67, 0.02 -0.68, 0.006 -0.68, 0.01 -0.70, -0.01 -0.71, -0.02 -0.70, -0.01 -0.71, -0.02 

>10% -0.25 -0.25 -0.24 -0.25 -0.27 -0.27 -0.25 -0.27 

 -0.53, 0.03 -0.53, 0.04 -0.52, 0.04 -0.53, 0.04 -0.56, 0.007 -0.55, 0.02 -0.54, 0.03 -0.55, 0.02 

Home/ family care         
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 Model 1 Model 2a Model 2b Model 3 Model 4a Model 4b Model 5 Model 6 
 Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) 

≥2% -0.28 -0.25 -0.06 0.05 -0.03 -0.005 -0.16 -0.03 

 -1.24, 0.67 -1.20, 0.70 -0.98, 0.85 -0.85, 0.96 -0.94, 0.88 -0.91, 0.90 -1.06, 0.73 -0.91, 0.85 

Wave x home/ family care         

≥2% 0.004 0.0004 -0.005 -0.002 -0.007 -0.009 0.01 0.02 

 -0.32, 0.33 -0.32, 0.32 -0.32, 0.32 -0.32, 0.32 -0.33, 0.31 -0.33, 0.31 -0.30, 0.33 -0.30, 0.34 

Retired         
2-10% 0.39 0.42 0.33 0.13 0.35 0.35 0.33 0.17 

 -0.04, 0.82 -0.006, 0.85 -0.09, 0.74 -0.28, 0.55 -0.06, 0.76 -0.06, 0.76 -0.08, 0.73 -0.23, 0.57 

>10% 0.28 0.25 0.06 -0.21 0.07 0.07 0.09 -0.15 

 -0.24, 0.79 -0.27, 0.76 -0.44, 0.56 -0.70, 0.29 -0.43, 0.56 -0.42, 0.56 -0.39, 0.58 -0.63, 0.34 

Wave x retired         

2-10% -0.05 -0.05 -0.05 -0.04 -0.05 -0.05 -0.05 -0.04 

 -0.21, 0.10 -0.21, 0.11 -0.21, 0.11 -0.19, 0.12 -0.21, 0.10 -0.21, 0.11 -0.21, 0.10 -0.20, 0.11 

>10% 0.03 0.03 0.04 0.06 0.05 0.05 0.04 0.05 

 -0.15, 0.21 -0.15, 0.21 -0.14, 0.22 -0.12, 0.24 -0.13, 0.23 -0.13, 0.23 -0.14, 0.22 -0.13, 0.23 

Education/ training         
≥2% 1.16 0.96 0.14 -0.05 0.12 0.14 0.14 -0.02 

 0.53, 1.80 0.32, 1.60 -0.50, 0.78 -0.69, 0.60 -0.52, 0.76 -0.50, 0.78 -0.49, 0.78 -0.65, 0.62 

Wave x education/ training         

≥2% 0.01 0.01 0.01 0.008 0.02 0.008 -0.004 -0.01 

 -0.21, 0.24 -0.21, 0.24 -0.21, 0.23 -0.22, 0.23 -0.20, 0.24 -0.21, 0.23 -0.23, 0.22 -0.34, 0.21 

Voluntary work         
≥2% 2.11 2.03 1.24 0.96 1.04 1.07 1.21 0.86 

 0.45, 3.78 0.37, 3.68 -0.37, 2.84 -0.62, 2.55 -0.56, 2.64 -0.53, 2.66 -0.36, 2.78 -0.70, 2.41 

Wave x voluntary work         

≥2% -0.25 -0.24 -0.24 -0.22 -0.18 -0.18 -0.26 -0.20 

 -0.78, 0.28 -0.77, 0.29 -0.76, 0.29 -0.75, 0.30 -0.71, 0.35 -0.70, 0.35 -0.78, 0.27 -0.72, 0.33 

Other non-employed         
2-5% -0.06 -0.03 0.12 0.12 0.17 0.18 0.17 0.20 

 -0.91, 0.78 -0.87, 0.80 -0.68, 0.93 -0.67, 0.91 -0.63, 0.98 -0.62, 0.99 -0.62, 0.96 -0.58, 0.98 

>5% -0.64 -0.59 -0.46 -0.47 -0.51 -0.49 -0.40 -0.44 

 -1.50, 0.22 -1.44, 0.27 -1.28, 0.37 -1.29, 0.34 -1.34, 0.31 -1.31, 0.33 -1.21, 0.41 -1.24, 0.36 

Wave x other non-employed         

2-5% -0.08 -0.07 -0.06 -0.07 -0.08 -0.07 -0.08 -0.08 

 -0.36, 0.21 -0.35, 0.22 -0.34, 0.22 -0.35, 0.22 -0.37, 0.20 -0.35, 0.21 -0.36, 0.21 -0.36, 0.20 
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 Model 1 Model 2a Model 2b Model 3 Model 4a Model 4b Model 5 Model 6 
 Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) 

>5% 0.02 0.03 0.03 0.03 0.04 0.05 0.03 0.04 

 -0.28, 0.33 -0.28, 0.33 -0.28, 0.34 -0.28, 0.33 -0.26, 0.35 -0.26, 0.35 -0.27, 0.34 -0.27, 0.34 

Level 1: residual 4.66 4.66 4.67 4.68 4.65 4.66 4.68 4.66 
 4.38, 4.95 4.39, 4.96 4.39, 4.97 4.40, 4.97 4.38, 4.95 4.38, 4.95 4.40, 4.97 4.38, 4.95 

Level 2: intercept 5.68 5.55 4.88 4.58 4.78 4.74 4.49 4.22 

 4.95, 6.51 4.84, 6.37 4.22, 5.64 3.94, 5.32 4.13, 5.54 4.09, 5.49 3.86, 5.23 3.61, 4.94 

Level 2: wave 0.17 0.17 0.16 0.16 0.16 0.16 0.16 0.15 

 0.10, 0.29 0.09, 0.29 0.09, 0.29 0.09, 0.28 0.09, 0.28 0.09, 0.28 0.09, 0.28 0.08, 0.27 
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Table E.10: Growth curve models for changes in verbal recall by non-employment situation, waves 3 and 7, women (2208 individuals, 7398 observations) 
 Model 1 Model 2a Model 2b Model 3 Model 4a Model 4b Model 5 Model 6 
 Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) 

Intercept 9.79 10.34 9.11 8.61 8.83 8.95 7.82 7.34 
 9.50, 10.06 10.02, 10.66 8.75, 9.47 8.02, 9.19 7.88, 9.79 8.00, 9.90 7.23, 8.41 6.18, 8.50 

Wave -0.18 -0.19 -0.19 -0.11 -0.17 -0.14 -0.14 -0.03 

 -0.34, -0.03 -0.34, -0.03 -0.35, -0.04 -0.29, 0.07 -0.33, -0.004 -0.30, 0.03 -0.39, 0.10 -0.30, 0.23 

Wave2 -0.03 -0.03 -0.03 -0.03 -0.03 -0.03 -0.02 -0.02 

 -0.06, 0.007 -0.06, 0.007 -0.06, 0.008 -0.06, 0.005 -0.06, 0.008 -0.06, 0.009 -0.05, 0.01 -0.06, 0.01 

Age-centred -0.18 -0.17 -0.15 -0.15 -0.14 -0.14 -0.14 -0.13 

 -0.19, -0.16 -0.19, -0.15 -0.17, -0.13 -0.17, -0.13 -0.15, -0.12 -0.15, -0.12 -0.16, -0.12 -0.15, -0.11 

Age-centred*Wave -0.03 -0.02 -0.02 -0.03 -0.02 -0.02 -0.02 -0.02 

 -0.03, -0.02 -0.03, -0.02 -0.03, -0.02 -0.03, -0.02 -0.03, -0.02 -0.03, -0.02 -0.03, -0.01 -0.03, -0.01 

Non-employment situations:         
Unemployed and looking         

≥2% 0.02 0.04 0.09 0.16 0.14 0.15 0.12 0.22 

 -0.59, 0.63 -0.56, 0.65 -0.50, 0.68 -0.42, 0.74 -0.44, 0.73 -0.44, 0.73 -0.46, 0.70 -0.35, 0.79 

Wave x unemployed         

≥2% 0.006 0.006 0.007 -0.007 0.003 0.007 0.02 0.005 

 -0.20, 0.21 -0.20, 0.21 -0.20, 0.21 -0.21, 0.20 -0.20, 0.21 -0.20, 0.21 -0.18, 0.22 -0.20, 0.21 

Short-term jobⱡ         

≥2% 0.21 0.26 0.33 0.23 0.31 0.32 0.34 0.25 

 -0.50, 0.92 -0.44, 0.96 -0.35, 1.01 -0.44, 0.90 -0.37, 0.98 -0.35, 1.00 -0.33, 1.02 -0.41, 0.91 

Wave x short-term job         

≥2% -0.16 -0.15 -0.15 -0.15 -0.15 -0.14 -0.13 -0.12 

 -0.38, 0.07 -0.38, 0.07 -0.38, 0.07 -0.37, 0.07 -0.37, 0.07 -0.36, 0.09 -0.35, 0.09 -0.34, 0.10 

Sick/ disabledⱡ         

≥2% -0.69 -0.56 -0.38 -0.20 -0.28 -0.22 -0.25 -0.04 

 -1.19, -0.19 -1.06, -0.06 -0.86, 0.11 -0.68, 0.28 -0.76, 0.21 -0.71, 0.27 -0.73, 0.24 -0.52, 0.45 

Wave x sick/ disabled         

≥2% 0.01 0.01 0.01 -0.01 0.009 0.03 0.03 0.02 

 -0.17, 0.19 -0.17, 0.19 -0.17, 0.19 -0.19, 0.17 -0.17, 0.19 -0.15, 0.21 -0.15, 0.21 -0.16, 0.20 

Home/ family care†         

10-20% 0.02 0.09 0.16 0.15 0.14 0.14 0.09 0.08 

 -0.37, 0.42 -0.30, 0.49 -0.22, 0.54 -0.23, 0.53 -0.24, 0.52 -0.24, 0.52 -0.28, 0.47 -0.30, 0.45 

>20-30% 0.35 0.41 0.53 0.50 0.50 0.50 0.46 0.43 

 -0.04, 0.74 0.02, 0.80 0.15, 0.91 0.12, 0.87 0.12, 0.87 0.12, 0.88 0.08, 0.84 0.06, 0.80 
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 Model 1 Model 2a Model 2b Model 3 Model 4a Model 4b Model 5 Model 6 
 Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) 

>30-40% 0.47 0.50 0.55 0.54 0.49 0.48 0.46 0.42 

 0.03, 0.92 0.06, 0.94 0.12, 0.97 0.11, 0.96 0.06, 0.92 0.05, 0.90 0.04, 0.88 -0.0002, 0.83 

>40-60% 0.26 0.30 0.43 0.45 0.41 0.41 0.36 0.39 

 -0.20, 0.72 -0.15, 0.75 -0.006, 0.87 0.02, 0.88 -0.03, 0.85 -0.02, 0.85 -0.07, 0.80 -0.04, 0.81 

>60-80% 0.25 0.26 0.37 0.37 0.36 0.37 0.32 0.33 

 -0.28, 0.78 -0.27, 0.78 -0.13, 0.88 -0.13, 0.87 -0.15, 0.86 -0.13, 0.88 -0.18, 0.82 -0.17, 0.82 

>80% -0.34 -0.31 -0.09 0.08 -0.09 -0.04 -0.05 0.12 

 -1.02, 0.35 -0.99, 0.36 -0.74, 0.57 -0.57, 0.73 -0.74, 0.56 -0.69, 0.61 -0.70, 0.60 -0.52, 0.77 

Wave x home/ family care         

10-20% 0.14 0.14 0.14 0.13 0.14 0.15 0.14 0.14 

 0.006, 0.27 0.005, 0.27 0.005, 0.27 0.0008, 0.26 0.01, 0.27 0.01, 0.28 0.007, 0.26 0.01, 0.27 

>20-30% -0.09 -0.09 -0.09 -0.09 -0.09 -0.09 -0.10 -0.10 

 -0.22, 0.04 -0.22, 0.04 -0.22, 0.04 -0.22, 0.04 -0.22, 0.04 -0.22, 0.04 -0.23, 0.03 -0.23, 0.03 

>30-40% -0.12 -0.12 -0.12 -0.12 -0.11 -0.10 -0.10 -0.09 

 -0.27, 0.02 -0.27, 0.02 -0.27, 0.02 -0.27, 0.02 -0.25, 0.04 -0.25, 0.04 -0.25, 0.04 -0.23, 0.05 

>40-60% -0.05 -0.04 -0.04 -0.04 -0.04 -0.04 -0.04 -0.05 

 -0.20, 0.11 -0.20, 0.11 -0.19, 0.12 -0.19, 0.11 -0.19, 0.11 -0.19, 0.11 -0.19, 0.11 -0.20, 0.10 

>60-80% 0.0005 0.0003 0.01 0.02 0.01 0.02 0.01 0.03 

 -0.18, 0.19 -0.18, 0.19 -0.17, 0.20 -0.17, 0.20 -0.17, 0.20 -0.17, 0.20 -0.17, 0.20 -0.15, 0.21 

>80% -0.06 -0.06 -0.03 -0.04 -0.03 -0.04 -0.04 -0.04 

 -0.32, 0.19 -0.31, 0.20 -0.29, 0.22 -0.30, 0.21 -0.29, 0.22 -0.29, 0.21 -0.29, 0.21 -0.29, 0.21 

Retiredⱡ         
2-10% 0.05 0.12 0.13 0.006 0.11 0.11 0.13 0.02 

 -0.42, 0.52 -0.35, 0.58 -0.32, 0.58 -0.44, 0.45 -0.33, 0.56 -0.34, 0.55 -0.32, 0.57 -0.42, 0.46 

>10% 0.15 0.10 -0.04 -0.17 -0.01 0.005 -0.02 -0.12 

 -0.47, 0.76 -0.51, 0.71 -0.63, 0.55 -0.75, 0.42 -0.60, 0.58 -0.58, 0.59 -0.60, 0.57 -0.69, 0.46 

Wave x retired         

2-10% -0.009 -0.009 -0.008 0.0003 -0.01 -0.02 -0.02 -0.02 

 -0.16, 0.14 -0.16, 0.14 -0.16, 0.14 -0.15, 0.15 -0.16, 0.14 -0.17, 0.13 -0.17, 0.13 -0.17, 0.13 

>10% 0.10 0.11 0.11 0.11 0.11 0.11 0.13 0.13 

 -0.09, 0.30 -0.09, 0.31 -0.09, 0.31 -0.09, 0.31 -0.09, 0.31 -0.09, 0.31 -0.06, 0.33 -0.06, 0.33 

Education/ trainingⱡ         
≥2% 1.35 1.16 0.31 0.04 0.29 0.32 0.28 0.02 

 0.79, 1.91 0.60, 1.72 -0.25, 0.88 -0.53, 0.60 -0.27, 0.85 0.24, 0.87 -0.27, 0.84 -0.53, 0.58 

Wave x education/ training         
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 Model 1 Model 2a Model 2b Model 3 Model 4a Model 4b Model 5 Model 6 
 Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) 

≥2% -0.07 -0.07 -0.07 -0.06 -0.07 -0.07 -0.07 -0.06 

 -0.25, 0.11 -0.25, 0.11 -0.24, 0.11 -0.24, 0.12 -0.25, 0.11 -0.25, 011 -0.25, 0.11 -0.24, 0.12 

Voluntary workⱡ         

≥2% 0.62 0.60 0.42 0.36 0.42 0.44 0.36 0.33 

 -0.05, 1.30 -0.07, 1.26 -0.23, 1.07 -0.28, 0.99 -0.23, 1.06 -0.20, 1.08 -0.28, 1.0.05 -0.29, 0.96 

Wave x voluntary work         

≥2% 0.06 0.06 0.06 0.07 0.06 0.06 0.05 0.07 

 -0.16, 0.28 -0.16, 0.27 -0.16, 0.28 -0.14, 0.29 -0.16, 0.27 -0.16, 0.28 -0.16, 0.27 -0.15, 0.29 

Other non-employedⱡ         
≥2% -0.01 -0.07 -0.04 -0.02 -0.002 0.007 0.01 0.05 

 -0.60, 0.57 -0.65, 0.50 -0.60, 0.52 -0.57, 0.53 -0.56, 0.56 -0.55, 0.56 -0.55, 0.56 -0.50, 0.59 

Wave x other non-employed         

≥2% 0.04 0.04 0.04 0.04 0.04 0.05 0.05 0.06 

 -0.16, 0.23 -0.15, 0.23 -0.16, 0.23 -0.15, 0.24 -0.16, 0.23 -0.15, 0.24 -0.14, 0.24 -0.13, 0.25 

Level 1: residual 5.02 5.02 5.02 5.03 5.03 5.02 5.05 5.03 
 4.80, 5.26 4.80, 5.26 4.81, 5.26 4.81, 5.26 4.82, 5.27 4.80, 5.25 4.83, 5.29 4.81, 5.26 

Level 2: intercept 5.35 5.17 4.59 4.28 4.51 4.49 4.35 4.06 

 4.80, 5.97 4.63, 5.77 4.09, 5.16 3.79, 4.83 4.01, 5.08 3.99, 5.05 3.86, 4.91 3.59, 4.60 

Level 2: wave 0.07 0.07 0.07 0.07 0.06 0.07 0.05 0.05 

 0.03, 0.17 0.03, 0.17 0.03, 0.16 0.03, 0.16 0.03, 0.16 0.03, 0.17 0.02, 0.16 0.02, 0.16 
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Table E.11: Growth curve models for changes in search speed by non-employment situation, waves 3 and 5, men (1211 individuals, 2707 observations) 
 Model 1 Model 2a Model 2b Model 3 Model 4a Model 4b Model 5 Model 6 
 Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) 

Intercept 264.30 268.38 255.64 265.03 236.03 237.2 221.38 218.99 
 257.04, 271.55 293.96, 312.87 244.19, 267.10 247.08, 282.98 197.11, 274.95 198.24, 276.16 198.83, 243.93 173.19, 264.78 

Wave -3.59 -3.52 -3.60 -5.27 -4.40 -4.43 3.26 0.45 

 -7.34, 0.16 -7.26, 0.23 -7.34, 0.14 -12.71, 2.17 -8.95, 0.15 -9.17, 0.32 -9.03, 15.55 -13.91, 14.80 

Age-centred -2.98 -2.94 -2.70 -2.72 -2.49 -2.48 -2.62 -2.54 

 -3.75, -2.21 -3.70, -2.17 -3.48, -1.93 -3.51, -1.93 -3.30, -1.69 -3.29, -1.67 -3.42, -1.82 -3.38, -1.71 

Age-centred2 -0.009 -0.009 -0.02 -0.02 -0.02 -0.02 0.01 0.006 

 -0.09, 0.08 -0.09, -2.17 -0.10, 0.07 -0.10, 0.07 -0.10, 0.06 -0.10, 0.07 -0.08, 0.09 -0.08, 0.09 

Age-centred*Wave 0.11 0.10 0.09 0.09 0.10 0.10 0.14 0.14 

 -0.32, 0.54 -0.33, 0.53 -0.34, 0.52 -0.34, 0.52 -0.34, 0.53 -0.33, 0.53 -0.32, 0.59 -0.32, 0.59 

Non-emp situationsⱡ:         
Unemployed and looking         

≥2% 10.13 10.93 12.84 14.36 13.90 14.32 13.64 15.52 

 -5.21, 25.47 -4.40, 26.27 -2.43, 28.12 -0.93, 29.64 -1.38, 29.17 -0.98, 29.63 -1.57, 28.85 0.26, 30.77 

Wave x unemployed         

≥2% -1.06 -1.37 -1.32 -1.63 -1.66 -1.80 -1.25 -1.87 

 -9.98, 7.86 -10.29, 7.55 -10.23, 7.59 -10.58, 7.33 -10.58, 7.26 -10.75, 7.15 -10.18, 7.68 -10.85, 7.11 

Short-term job         

≥2% -14.08 -13.24 -10.72 -11.53 -10.94 -11.29 -11.22 -12.00 

 -43.10, 14.94 -42.21, 15.73 -39.58, 18.14 -40.24, 17.17 -39.78, 17.90 -40.12, 17.54 -39.94, 17.51 -40.60, 16.60 

Wave x short-term job         

≥2% 11.52 11.34 11.51 13.01 11.68 11.73 11.47 12.99 

 -3.34, 26.38 -3.50, 26.19 -3.32, 26.35 -1.82, 27.84 -3.16, 26.52 -3.11, 26.57 -3.36, 26.31 -1.83, 27.80 

Sick/ disabled         

2-10% -23.09 -23.60 -20.65 -19.42 -19.67 -18.74 -19.97 -18.16 

 -47.77, 1.60 -48.31, 1.10 -45.25, 3.95 -43.95, 5.04 -44.26, 4.92 -43.42, 5.93 -44.44, 4.51 -42.66, 6.33 

>10% -13.40 -14.48 -12.26 -8.70 -9.64 -8.65 -6.89 -2.40 

 -33.28, 6.48 -34.39, 5.43 -32.11, 7.59 -28.56, 11.16 -29.64, 10.36 -28.75, 11.45 -26.84, 13.07 -22.50, 17.71 

Wave x sick/ disabled         

2-10% 4.69 5.01 4.90 3.91 4.55 4.14 5.76 4.34 

 -9.92, 19.31 -9.59, 19.61 -9.69, 19.48 -10.68, 18.51 -10.08, 19.19 -10.57, 18.84 -8.85, 20.37 -10.36, 19.04 

>10% -1.97 -1.36 -1.33 -2.98 -1.60 -1.84 -1.16 -3.44 

 -13.04, 9.10 -12.44, 9.72 -12.40, 9.75 -14.17, 8.21 -12.70, 9.50 -13.02, 0.34 -12.36, 10.04 -14.75, 7.88 

Home/ family care         
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 Model 1 Model 2a Model 2b Model 3 Model 4a Model 4b Model 5 Model 6 
 Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) 

≥2% -10.93 -9.90 -7.63 -3.89 -6.85 -6.37 -7.35 -3.20 

 -34.39, 12.53 -33.34, 13.53 -30.96, 15.70 -27.06, 19.28 -30.15, 16.46 -29.70, 16.95 -30.56, 15.85 -26.28, 19.88 

Wave x home/ family care         

≥2% -5.92 -6.07 -6.18 -7.73 -6.31 -6.50 -6.21 -7.73 

 -18.52, 6.68 -18.66, 6.52 -18.76, 6.40 -20.30, 4.84 -18.89, 6.27 -19.13, 6.13 -18.79, 6.37 -20.33, 4.87 

Retired         
2-10% 1.70 1.71 0.55 -0.14 1.14 1.29 0.99 0.92 

 -9.02, 12.42 -8.99, 12.41 -10.11, 11.21 -10.81, 10.52 -9.52, 11.79 -9.37, 11.95 -9.61, 11.59 -9.72, 11.55 

>10% -8.19 -9.03 -11.20 -14.28 -10.74 -10.67 -10.46 -13.03 

 -21.27, 4.90 -22.10, 4.05 -24.24, 1.83 -27.42, -1.14 -23.78, 2.29 -23.70, 2.36 -23.43, 2.52 -26.12, 0.07 

Wave x retired         

2-10% -1.59 -1.44 -1.47 -1.78 -1.45 -1.56 -1.80 -2.05 

 -7.73, 4.54 -7.58, 4.69 -7.59, 4.66 -7.91, 4.35 -7.59, 4.68 -7.70, 4.58 -7.91, 4.32 -8.18, 4.09 

>10% 5.73 5.91 6.12 6.50 6.16 6.17 5.78 6.23 

 -1.72, 13.18 -1.53, 13.35 -1.31, 13.56 -0.98, 13.98 -1.28, 13.60 -1.27, 13.61 -1.64, 13.21 -1.23, 13.69 

Education/ training         
≥2% 10.35 8.44 -1.56 -6.01 -1.95 -1.82 -2.98 -7.53 

 -5.54, 26.25 -7.64, 24.52 -18.26, 15.14 -22.91, 10.89 -18.63, 14.74 -18.50, 14.86 -19.64, 13.67 -24.38, 9.33 

Wave x education/ training         

≥2% 2.22 2.32 2.18 3.50 2.36 2.21 1.88 3.42 

 -6.70, 11.14 -6.59, 11.23 -6.72, 11.08 -5.52, 12.51 -6.55, 11.26 -6.73, 11.14 -7.04, 10.81 -5.61, 12.45 

Voluntary work         
≥2% 27.69 26.81 16.1 10.45 12.82 13.02 15.86 8.71 

 -16.64, 72.02 -17.47, 71.09 -28.20, 60.41 -33.61, 54.52 -31.50, 57.14 -31.28, 57.31 -28.17, 59.88 -35.14, 52.56 

Wave x voluntary work         

≥2% -8.81 -8.82 -8.81 -7.17 -7.87 -7.85 -8.37 -5.79 

 -32.05, 14.44 -32.04, 14.39 -32.02, 14.39 -30.38, 16.05 -31.12, 15.38 -31.10, 15.41 -31.58, 14.84 -29.04, 17.47 

Other non-employed         
2-5% -6.49 -7.17 -5.82 -5.02 -4.54 -4.32 -4.99 -3.22 

 -28.07, 15.09 -28.72, 14.38 -27.29, 15.66 -26.34, 16.30 -26.03, 16.95 -25.81, 17.16 -26.33, 16.36 -24.47, 18.04 

>5% -10.41 -11.15 -10.29 -8.83 -10.20 -10.18 -11.25 -9.31 

 -31.86, 11.04 -32.58, 10.29 -31.62, 11.04 -30.04, 12.38 -31.55, 11.14 -31.52, 11.15 -32.47, 9.97 -30.46, 11.84 

Wave x other          

2-5% -3.54 -2.97 -2.83 -3.54 -3.16 -3.12 -2.89 -3.86 

 -15.20, 8.12 -14.62, 8.69 -14.48, 8.81 -15.17, 8.10 -14.82, 8.49 -14.81, 8.57 -14.51, 8.73 -15.52, 7.80 
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 Model 1 Model 2a Model 2b Model 3 Model 4a Model 4b Model 5 Model 6 
 Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) 

>5% 2.32 2.93 3.25 2.71 3.42 3.55 4.18 3.55 

 -10.43, 15.06 -9.82, 15.68 -9.48, 15.99 -9.96, 15.39 -9.33, 16.16 -9.21, 16.30 -8,55, 16.91 -9.13, 16.23 

Level 1: residual 2233.62 2228.04 2226.37 2204.86 2226.36 2227.68 2205.02 2180.49 

 2079.30, 2399.40 2074.13, 2393.37 2072.68, 2391.46 2052.62, 2368.39 2072.50, 2391.64 2073.70, 2393.10 2052.62, 2368.74 2029.65, 2342.55 

Level 2: intercept 3238.89 3219.80 3156.89 3068.51 3137.33 3129.80 3097.76 3009.81 

 2902.13, 3614.72 2884.84, 3593.65 2827.14, 3525.10 2746.23, 3428.62 2808.47, 3504.70 2801.33, 3496.79 2772.69, 3460.93 2691.95, 3365.20 
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Table E.12: Growth curve models for changes in search speed by non-employment situation, waves 3 and 5, women (2057 individuals, 4646 observations) 
 Model 1 Model 2a Model 2b Model 3 Model 4a Model 4b Model 5 Model 6 
 Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) 

Intercept 296.31 303.41 297.35 287.59 293.49 296.72 269.79 267.87 
 287.93, 304.70 293.96, 312.87 286.52, 308.17 269.89, 305.29 264.06, 322.92 267.25, 326.20 251.03, 288.55 231.11, 304.64 

Wave -0.87 -0.82 -0.88 2.71 -0.004 -0.58 6.12 8.74 

 -5.32, 3.57 -5.27, 3.62 -5.32, 3.57 -3.84, 9.25 -5.02, 5.01 -5.88, 4.73 -4.84, 17.08 -3.83, 21.32 

Age-centred -1.80 -1.77 -1.66 -1.66 -1.47 -1.42 -1.55 -1.38 

 -2.30, -1.30 -2.27, -1.27 -2.17, -1.15 -2.19, -1.14 -2.03, -0.90 -1.98, -0.86 -2.08, -1.02 -1.96, -0.80 

Age-centred2 -0.09 -0.09 -0.10 -0.09 -0.10 -0.10 -0.09 -0.09 

 -0.14, -0.04 -0.14, -0.04 -0.15, -0.05 -0.14, -0.04 -0.15, -0.05 -0.15, -0.05 -0.14, -0.04 -0.14, -0.04 

Age-centred*Wave -0.31 -0.32 -0.32 -0.32 -0.31 -0.33 -0.33 -0.33 

 -0.61, -0.003 -0.63, -0.02 -0.63, -0.02 -0.63, -0.01 -0.62, -0.0008 -0.64, -0.01 -0.65, -0.002 -0.66, 0.003 

Non-emp situations:         
Unemployed and looking         

≥2% 6.68 7.09 7.37 7.63 8.12 8.42 7.80 8.71 

 -10.55, 23.90 -10.14, 24.31 -9.86, 24.59 -9.60, 24.86 -9.10, 25.35 -8.77, 25.62 -9.37, 24.96 -8.43, 25.85 

Wave x unemployed         

≥2% -2.44 -2.65 -2.68 -2.19 -2.73 -3.04 -3.27 -3.06 

 -12.38, 7.49 -12.59, 7.28 -12.61, 7.26 -12.16, 7.78 -12.67, 7.21 -12.99, 6.92 -13.23, 6.68 -13.05, 6.93 

Short-term jobⱡ         

≥2% 4.87 5.34 5.54 4.96 5.31 5.39 5.57 5.00 

 -15.12, 24.86 -14.62, 25.31 -14.41, 25.50 -14.99, 24.91 -14.64, 25.26 -14.52, 25.30 -14.31, 25.45 -14.83, 24.83 

Wave x short-term job         

≥2% 4.44 4.48 4.51 4.24 4.73 4.91 4.65 4.68 

 -6.33, 15.22 -6.29, 15.26 -6.26, 15.28 -6.54, 15.02 -6.06, 15.52 -5.88, 15.71 -6.14, 15.43 -6.12, 15.49 

Sick/ disabledⱡ         

≥2% -2.81 -0.92 0.09 0.24 1.19 3.04 2.61 4.19 

 -17.12, 11.49 -15.27, 13.44 -14.29, 14.46 -14.26, 14.74 -13.25, 15.63 -11.45, 17.53 -11.87, 17.10 -10.42, 18.80 

Wave x sick/ disabled         

≥2% -3.82 -3.53 -3.48 -3.65 -3.38 -4.08 -3.41 -3.86 

 -12.17, 4.53 -11.89, 4.83 -11.84, 4.88 -12.13, 4.83 -11.76, 4.99 -12.53, 4.37 -11.89, 5.06 -12.45, 4.73 

Home/ family care†         

10-20% 12.95 14.09 14.45 14.62 14.51 14.55 13.09 13.4 

 1.74, 24.17 2.87, 25.31 3.23, 25.68 3.40, 25.84 3.29, 25.74 3.34, 25.75 1.90, 24.29 2.23, 24.58 

>20-30% 8.15 9.36 9.93 10.58 9.54 9.83 8.85 9.73 

 -2.91, 19.21 -1.70, 20.42 -1.17, 21.03 -0.54, 21.69 -1.56, 20.64 -1.24, 20.91 -2.22, 19.92 -1.33, 20.79 
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 Model 1 Model 2a Model 2b Model 3 Model 4a Model 4b Model 5 Model 6 
 Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) 

>30-40% 15.83 16.12 16.19 16.14 15.49 15.82 15.12 14.91 

 3.34, 28.32 3.65, 28.59 3.70, 28.69 3.63, 28.64 3.00, 27.99 3.35, 28.30 2.67, 27.58 2.46, 27.36 

>40-60% 5.21 5.86 6.64 7.02 6.41 6.83 5.39 6.08 

 -7.66, 18.08 -6.99, 18.72 -6.24, 19.53 -5.92, 19.96 -6.46, 19.29 -6.03, 19.68 -7.46, 18.24 -6.80, 18.97 

>60-80% 6.68 7.19 7.62 6.42 7.41 8.10 7.45 6.87 

 -8.12, 21.48 -7.58, 21.96 -7.18, 22.42 -8.44, 21.27 -7.38, 22.19 -6.66, 22.87 -7.27, 22.18 -7.89, 21.64 

>80% -7.67 -7.63 -6.53 -7.60 -6.47 -5.19 -6.33 -6.30 

 -26.98, 11.64 -26.91, 11.65 -25.83, 12.77 -27.05, 11.86 -25.75, 12.81 -24.46, 14.07 -25.57, 12.92 -25.69, 13.09 

Wave x home/ family care         

10-20% -5.33 -5.51 -5.46 -5.41 -5.51 -5.57 -5.29 -5.28 

 -11.64, 0.98 -11.81, 0.80 -11.77, 0.85 -11.72, 0.91 -11.83, 0.80 -11.90, 0.75 -11.60, 1.02 -11.61, 1.05 

>20-30% -3.13 -3.15 -3.07 -3.07 -3.10 -3.29 -3.08 -3.30 

 -9.39, 3.14 -9.41, 3.12 -9.33, 3.19 -9.34, 3.19 -9.36, 3.16 -9.55, 2.98 -9.34, 3.19 -9.57, 2.98 

>30-40% -5.96 -5.86 -5.78 -5.71 -5.54 -5.88 -5.91 -5.85 

 -12.95, 1.02 -12.84, 1.12 -12.77, 1.20 -12.70, 1.28 -12.53, 1.44 -12.88, 1.11 -12.91, 1.09 -12.88, 1.17 

>40-60% -2.23 -2.24 -2.21 -2.31 -2.32 -2.48 -2.01 -2.41 

 -9.62, 5.15 -9.62, 5.14 -9.59, 5.17 -9.70, 5.07 -9.70, 5.07 -9.87, 4.91 -9.41, 5.38 -9.82, 4.99 

>60-80% -0.97 -0.93 -0.86 -1.03 -0.75 -0.99 -0.60 -0.91 

 -9.71, 7.77 -9.67, 7.81 -9.60, 7.88 -9.77, 7.71 -9.49, 8.00 -9.73, 7.76 -9.34, 8.14 -9.66, 7.84 

>80% 10.89 10.84 11.02 10.39 10.78 10.28 11.33 9.97 

 -0.88, 22.66 -0.93, 22.61 -0.75, 22.80 -1.41, 22.18 -1.00, 22.55 -1.51, 22.08 -0.48, 23.14 -1.89, 21.82 

Retiredⱡ         
2-10% 2.18 -1.69 -1.56 -1.90 -1.71 -1.94 -1.98 -2.30 

 -15.31, 10.94 -14.80, 11.42 -14.67, 11.55 -15.00, 11.21 -14.81, 11.39 -15.01, 11.14 -15.03, 11.08 -15.33, 10.73 

>10% -2.56 -3.83 -4.51 -4.86 -4.05 -3.90 -3.41 -3.10 

 -19.64, 14.51 -20.89, 13.24 -21.61, 12.58 -21.99, 12.27 -21.13, 13.04 -20.95, 13.15 -20.44, 13.63 -20.14, 13.94 

Wave x retired         

2-10% -0.39 -0.31 -0.28 -0.006 -0.49 -0.51 0.21 0.25 

 -7.78, 7.01 -7.71, 7.09 -7.68, 7.12 -7.42, 7.41 -7.89, 6.91 -7.93, 6.90 -7.20, 7.61 -7.19, 7.68 

>10% -6.24 -6.34 -6.37 -6.63 -6.51 -6.42 -6.27 -6.65 

 -15.77, 3.30 -15.8, 3.20 -15.91, 3.17 -16.19, 2.92 -16.05, 3.03 -15.97, 3.13 -15.82, 3.28 -16.22, 2.92 

Education/ trainingⱡ         
≥2% 23.21 21.08 17.25 13.99 16.72 17.29 17.22 14.23 

 7.63, 38.79 5.47, 36.39 0.97, 33.53 -2.59, 30.56 0.45, 33.00 1.04, 33.53 1.00, 33.44 -2.26, 30.73 

Wave x education/ training         
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 Model 1 Model 2a Model 2b Model 3 Model 4a Model 4b Model 5 Model 6 
 Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) 

≥2% -14.77 -14.64 -14.61 -14.96 -14.52 -14.68 -15.23 -15.80 

 -23.24, -6.30 -23.10, -6.17 -23.08, -6.14 -23.48, -6.44 -22.99, -6.04 -23.16, -6.19 -23.72, -6.74 -24.34, -7.25 

Voluntary workⱡ         
≥2% 13.06 13.21 12.38 11.07 12.06 12.78 12.21 11.86 

 -5.77, 31.88 -5.59, 32.01 -6.41, 31.18 -7.74, 29.87 -6.74, 30.85 -5.99, 31.55 -6.52, 30.93 -6.86, 30.58 

Wave x voluntary work         

≥2% 1.53 1.54 1.43 1.25 1.49 1.25 1.02 0.47 

 -9.65, 12.71 -9.64, 12.71 -6.41, 31.18 -9.94, 12.45 -9.69, 12.67 -9.94, 12.44 -10.17, 12.21 -10.76, 11.70 

Other non-employedⱡ         
≥2% -1.63 -2.24 -1.98 -0.82 -1.01 -1.28 -1.85 -0.008 

 -18.10, 14.84 -18.70, 14.23 -18.44, 14.47 -17.28, 15.64 -17.50, 15.47 -17.73, 15.17 -18.23, 14.54 -16.40, 16.39 

Wave x other non-

employed 

        

≥2% -0.68 -0.65 -0.68 -0.72 -0.98 -0.62 -0.48 -0.49 

 -9.89, 8.53 -9.86, 8.56 -9.89, 8.53 -9.93, 8.50 -10.19, 8.23 -9.84, 8.60 -9.69, 8.73 -9.72, 8.74 

Level 1: residual 2824.99 2823.69 2823.89 2820.80 2823.51 2828.17 2817.68 2816.94 

 2675.23, 2983.15 2674.02, 2981.74 2674.20, 2981.96 2671.22, 2978.76 2673.83, 2981.58 2678.16, 2986.58 2668.11, 2975.65 2667.26, 2975.01 

Level 2: intercept 3945.26 3914.37 3900.63 3859.72 3885.66 3853.15 3834.31 3759.34 

 3624.43, 4294.48 3595.51, 4261.51 3582.54, 4246.96 3543.93, 4203.64 3568.40, 4231.12 3537.37, 4197.11 3519.53, 4177.24 3448.52, 4098.17 
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Table E.13: Growth curve models for changes in search accuracy by non-employment situation, waves 3 and 5, men (1211 individuals, 2707 observations) 
 Model 1 Model 2a Model 2b Model 3 Model 4a Model 4b Model 5 Model 6 
 Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) 

Intercept 16.30 16.63 15.38 15.58 13.93 14.06 13.05 12.20 
 15.85, 16.75 16.05, 17.22 14.68, 16.08 14.48, 16.68 11.53, 16.33 11.66, 16.46 11.63, 14.47 9.36, 15.04 

Wave -0.20 -0.20 -0.21 -0.007 -0.26 -0.23 0.14 0.32 

 -0.45, 0.05 -0.45, 0.05 -0.46, 0.04 -0.50, 0.48 -0.56, 0.03 -0.54, 0.08 -0.66, 0.95 -0.62, 1.26 

Age-centred -0.25 -0.24 -0.22 -0.22 -0.20 -0.20 -0.22 -0.21 

 -0.29, -0.20 -0.29, -0.20 -0.27, -0.17 -0.27, -0.18 -0.25, -0.15 -0.25, -0.15 -0.27, -0.17 -0.26, -0.16 

Age-centred2 0.001 0.001 0.0007 0.0008 0.0004 0.0007 0.003 0.002 

 -0.004, 0.007 -0.004, 0.007 -0.004, 0.006 -0.004, 0.006 -0.005, 0.005 -0.004, 0.006 -0.04, 0.007 -0.003, 0.007 

Age-centred*Wave 0.003 0.003 0.003 0.0009 0.003 0.005 0.01 0.01 

 -0.02, 0.03 -0.03, 0.03 -0.03, 0.03 -0.03, 0.03 -0.02, 0.03 -0.02, 0.03 -0.02, 0.04 -0.02, 0.04 

Non-employment situationsⱡ:         
Unemployed and looking         

≥2% -0.07 -0.03 0.14 0.21 0.20 0.24 0.14 0.24 

 -1.03, 0.88 -0.98, 0.93 -0.80, 1.08 -0.73, 1.16 -0.74, 1.14 -0.71, 1.18 -0.80, 1.08 -0.70, 1.18 

Wave x unemployed         

≥2% -0.05 -0.06 -0.05 -0.08 -0.05 -0.05 0.004 -0.04 

 -0.63, 0.54 -0.65, 0.52 -0.63, 0.54 -0.67, 0.51 -0.64, 0.53 -0.64, 0.54 -0.58, 0.59 -0.63, 0.56 

Short-term job         

≥2% -0.35 -0.32 -0.05 0.06 -0.10 -0.14 -0.02 0.02 

 -2.15, 1.46 -2.12, 1.49 -1.84, 1.73 -1.71, 1.84 -1.88, 1.68 -1.92, 1.64 -1.79, 1.75 -1.74, 1.79 

Wave x short-term job         

≥2% 0.43 0.43 0.45 0.52 0.46 0.47 0.43 0.51 

 -0.55, 1.41 -0.55, 1.41 -0.53, 1.43 -0.46, 1.50 -0.51, 1.44 -0.50, 1.45 -0.55, 1.41 -0.47, 1.50 

Sick/ disabled         

2-10% -1.10 -1.13 -0.86 -0.73 -0.82 -0.74 -0.80 -0.61 

 -2.63, 0.44 -2.67, 0.40 -2.38, 0.65 -2.24, 0.78 -2.33, 0.70 -2.25, 0.78 -2.30, 0.71 -2.12, 0.89 

>10% -0.43 -0.47 -0.23 0.04 -0.07 0.03 0.05 0.39 

 -1.68, 0.81 -1.71, 0.77 -1.46, 1.00 -1.18, 1.27 -1.31, 1.16 -1.121, 1.27 -1.19, 1.28 -0.85, 1.63 

Wave x sick/ disabled         

2-10% 0.25 0.26 0.25 0.18 0.22 0.21 0.31 0.21 

 -0.71, 1.21 -0.70, 1.22 -0.71, 1.20 -0.78, 1.14 -0.74, 1.18 -0.76, 1.17 -0.66, 1.27 -0.76, 1.18 

>10% -0.70 -0.67 -0.66 -0.80 -0.66 -0.65 -0.61 -0.74 

 -1.43, 0.03 -1.40, 0.06 -1.39, 0.06 -1.53, -0.06 -1.39, 0.07 -1.38, 0.09 -1.35, 0.13 -1.49, 0.01 

Home/ family care         
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 Model 1 Model 2a Model 2b Model 3 Model 4a Model 4b Model 5 Model 6 
 Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) 

≥2% -0.79 -0.71 -0.49 -0.26 -0.45 -0.41 -0.51 -0.26 

 -2.25, 0.67 -2.17, 0.74 -1.93, 0.95 -1.69, 1.17 -1.88, 0.99 -1.85, 1.02 -1.94, 0.91 -1.68, 1.16 

Wave x home/ family care         

≥2% -0.24 -0.24 -0.26 -0.34 -0.26 -0.25 -0.24 -0.29 

 -1.07, 0.59 -1.07, 0.59 -1.09, 0.57 -1.17, 0.49 -1.09, 0.57 -1.08, 0.58 -1.07, 0.59 -1.13, 0.54 

Retired         
2-10% 0.25 0.25 0.15 0.03 0.20 0.22 0.16 0.11 

 -0.42, 0.92 -0.41, 0.92 -0.50, 0.81 -0.62, 0.69 -0.46, 0.86 -0.44, 0.87 -0.49, 0.82 -0.55, 0.76 

>10% 0.30 0.25 0.04 -0.21 0.07 0.08 0.06 -0.14 

 -0.52, 1.11 -0.56, 1.07 -0.77, 0.85 -1.02, 0.60 -0.74, 0.87 -0.73, 0.88 -0.74, 0.86 -0.95, 0.66 

Wave x retired         

2-10% -0.19 -0.18 -0.18 -0.17 -0.19 -0.19 -0.19 -0.18 

 -0.59, 0.21 -0.59, 0.22 -0.58, 0.22 -0.58, 0.23 -0.59, 0.22 -0.60, 0.21 -0.59, 0.22 -0.58, 0.23 

>10% -0.10 -0.10 -0.07 -0.03 -0.06 -0.05 -0.07 -0.01 

 -0.59, 0.38 -0.59, 0.39 -0.56, 0.42 -0.52, 0.46 -0.55, 0.43 -0.54, 0.43 -0.55, 0.42 -0.51, 0.48 

Education/ training         
≥2% 1.39 1.24 0.36 0.13 0.36 0.38 0.36 0.14 

 0.40, 2.38 0.24, 2.25 -0.67, 1.39 -0.91, 1.17 -0.67, 1.38 -0.65, 1.40 -0.66, 1.39 -0.89, 1.18 

Wave x education/ training         

≥2% 0.16 0.17 0.15 0.23 0.18 0.14 0.07 0.17 

 -0.42, 0.75 -0.42, 0.75 -0.43, 0.73 -0.36, 0.82 -0.41, 0.76 -0.45, 0.72 -0.51, 0.66 -0.43, 0.76 

Voluntary work         
≥2% 2.59 2.48 1.52 1.16 1.29 1.31 1.48 1.04 

 -0.17, 5.34 -0.27, 5.23 -1.22, 4.25 -1.56, 3.87 -1.43, 4.02 -1.41, 4.03 -1.22, 4.19 -1.65, 3.73 

Wave x voluntary work         

≥2% -2.26 -2.26 -2.26 -2.15 -2.21 -2.21 -2.22 -2.05 

 -3.79, -0.73 -3.79, -0.73 -3.79, 0.73 -3.68, -0.61 -3.74, -0.68 -3.74, -0.68 -3.74, -0.68 -3.59, -0.51 

Other non-employed         
2-5% -0.95 -0.98 -0.86 -0.84 -0.75 -0.74 -0.81 -0.70 

 -2.29, 0.40 -2.32, 0.37 -2.19, 0.47 -2.16, 0.48 -2.08, 0.58 -2.07, 0.58 -2.13, 0.50 -2.01, 0.61 

>5% -0.71 -0.73 -0.63 -0.60 -0.66 -0.66 -0.61 -0.59 

 -2.05, 0.63 -2.07, 0.60 -1.95, 0.69 -1.91, 0.72 -1.98, 0.66 -1.98, 0.66 -1.92, 0.70 -1.89, 0.72 

Wave x other non-employed         

2-5% -0.15 -0.12 -0.11 -0.16 -0.14 -0.11 -0.12 -0.18 

 -0.92, 0.62 -0.89, 0.64 -0.87, 0.66 -0.93, 0.61 -0.91, 0.63 -0.88, 0.66 -0.89, 0.64 -0.95, 0.59 
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 Model 1 Model 2a Model 2b Model 3 Model 4a Model 4b Model 5 Model 6 
 Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) 

>5% -0.10 -0.08 -0.05 -0.07 -0.04 -0.01 -0.01 -0.03 

 -0.94, 0.73 -0.92, 0.75 -0.88, 0.79 -0.90, 0.77 -0.87, 0.80 -0.85, 0.82 -0.85, 0.82 -0.87, 0.81 

Level 1: residual 9.76 9.74 9.73 9.72 9.73 9.74 9.72 9.70 
 9.09, 10.49 9.07, 10.47 9.06, 10.45 9.05, 10.44 9.06, 10.45 9.06, 10.46 9.05, 10.44 9.03, 10.42 

Level 2: intercept 11.42 11.33 10.77 10.37 10.63 10.57 10.38 9.91 

 10.16, 12.85 10.08, 12.75 9.56, 12.14 9.18, 11.70 9.43, 11.99 9.36, 11.91 9.19, 11.71 8.75, 11.21 
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Table E.14: Growth curve models for changes in search accuracy by non-employment situation, waves 3 and 5, women (2057 individuals, 4646 observations) 
 Model 1 Model 2a Model 2b Model 3 Model 4a Model 4b Model 5 Model 6 
 Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) 

Intercept 18.53 19.25 18.44 17.57 17.90 18.1 16.53 15.68 
 18.02, 19.04 18.68, 19.82 17.79, 19.09 16.50, 18.63 16.12, 19.67 16.32, 19.88 15.39, 17.67 13.46, 17.90 

Wave -0.03 -0.03 -0.03 0.16 0.01 -0.03 0.44 0.54 

 -0.30, 0.24 -0.30, 0.25 -0.31, 0.24 -0.24, 0.56 -0.30, 0.32 -0.35, 0.30 -0.24, 1.11 -0.23, 1.31 

Age-centred -0.19 -0.20 -0.17 -0.17 -0.16 -0.15 -0.17 -0.15 

 -0.22, -0.16 -0.22, 0.16 -0.20, -0.14 -0.21, -0.14 -0.19, -0.12 -0.19, -0.12 -0.20, -0.13 -0.18, -0.12 

Age-centred2 -0.005 -0.006 -0.006 -0.006 -0.006 -0.006 -0.005 -0.005 

 -0.008, -0.002 -0.009, -0.003 -0.009, -0.003 -0.008, -0.003 -0.009, -0.003 -0.009, -0.003 -0.008, -0.002 -0.008, -0.002 

Age-centred*Wave -0.003 -0.003 -0.003 -0.004 -0.003 -0.004 -0.004 -0.005 

 -0.02, 0.02 -0.02, 0.02 -0.02, 0.02 -0.03, 0.01 -0.02, 0.02 -0.02, 0.02 -0.02, 0.02 -0.03, 0.02 

Non-employment situations:         
Unemployed and looking         

≥2% 0.29 0.32 0.35 0.37 0.41 0.43 0.42 0.49 

 -0.76, 1.34 -0.72, 1.37 -0.69, 1.39 -0.66, 1.41 -0.63, 1.45 -0.61, 1.47 -0.61, 1.45 -0.54, 1.53 

Wave x unemployed         

≥2% 0.006 -0.01 -0.01 -0.02 -0.01 -0.03 -0.07 -0.08 

 -0.61, 0.62 -0.62, 0.60 -0.62, 0.60 -0.63, 0.59 -0.62, 0..60 -0.65, 0.58 -0.68, 0.54 -0.70, 0.53 

Short-term jobⱡ         

≥2% 0.59 0.63 0.66 0.59 0.64 0.65 0.65 0.59 

 -0.63, 1.80 -0.58, 1.84 -0.54, 1.86 -0.61, 1.79 -0.56, 1.84 -0.55, 1.85 -0.54, 1.85 -0.61, 1.78 

Wave x short-term job         

≥2% -0.10 -0.10 -0.10 -0.11 -0.08 -0.07 -0.08 -0.08 

 -0.77, 0.56 -0.77, 0.56 -0.76, 0.56 -0.77, 0.55 -0.75, 0.58 -0.74, 0.59 -0.75, 0.58 -0.74, 0.59 

Sick/ disabledⱡ         

≥2% -0.57 -0.38 -0.24 -0.14 -0.13 -0.01 -0.07 0.12 

 -1.44, 0.30 -1.25, 0.49 -1.11, 0.63 -1.02, 0.73 -1.00, 0.74 -0.88, 0.86 -0.95, 0.80 -0.76, 1.00 

Wave x sick/ disabled         

≥2% -0.28 -0.25 -0.25 -0.26 -0.24 -0.29 -0.26 -0.29 

 -0.80, 0.23 -0.77, 0.26 -0.76, 0.27 -0.78, 0.26 -0.76, 0.27 -0.81, 0.23 -0.78, 0.26 -0.82, 0.24 

Home/ family care†         

10-20% 0.68 0.76 0.81 0.81 0.81 0.82 0.71 0.71 

 0.002, 1.37 0.08, 1.44 0.13, 1.49 0.13, 1.48 0.14, 1.49 0.14, 1.49 0.03, 1.38 0.04, 1.39 

>20-30% 0.85 0.93 1.01 1.00 0.99 1.01 0.92 0.93 

 0.18, 1.52 0.26, 1.60 0.34, 1.68 0.33, 1.67 0.32, 1.66 0.34, 1.67 0.25, 1.58 0.26, 1.60 



 

577 

 

 Model 1 Model 2a Model 2b Model 3 Model 4a Model 4b Model 5 Model 6 
 Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) 

>30-40% 0.89 0.92 0.93 0.91 0.89 0.91 0.84 0.82 

 0.13, 1.65 0.16, 1.67 0.17, 1.68 0.16, 1.66 0.14, 1.64 0.16, 1.66 0.09, 1.59 0.07, 1.57 

>40-60% 0.12 0.18 0.28 0.30 0.26 0.29 0.18 0.21 

 -0.66, 0.90 -0.60, 0.96 -0.50, 1.06 -0.48, 1.08 -0.51, 1.04 -0.48, 1.07 -0.60, 0.95 -0.56, 0.99 

>60-80% 0.13 0.15 0.19 0.16 0.18 0.22 0.17 0.17 

 -0.77, 1.03 -0.74, 1.04 -0.70, 1.08 -0.74, 1.05 -0.71, 1.07 -0.67, 1.11 -0.72, 1.05 -0.72, 1.06 

>80% 0.03 0.04 0.20 0.25 0.20 0.28 0.22 0.33 

 -1.14, 1.21 -1.12, 1.21 -0.97, 1.36 -0.93, 1.42 -0.96, 1.36 -0.88, 1.44 -0.93, 1.38 -0.84, 1.50 

Wave x home/ family care         

10-20% -0.36 -0.37 -0.37 -0.37 -0.36 -0.37 -0.37 -0.36 

 -0.75, 0.03 -0.76, 0.02 -0.75, 0.02 -0.76, 0.02 -0.75, 0.03 -0.76, 0.02 -0.75, 0.02 -0.75, 0.03 

>20-30% -0.36 -0.36 -0.35 -0.36 -0.36 -0.37 -0.35 -0.37 

 -0.74, 0.03 -0.75, 0.02 -0.74, 0.03 -0.74, 0.03 -0.74, 0.03 -0.75, 0.02 -0.74, 0.03 -0.75, 0.02 

>30-40% -0.25 -0.25 -0.24 -0.23 -0.23 -0.25 -0.25 -0.26 

 -0.68, 0.18 -0.68, 0.18 -0.66, 0.19 -0.66, 0.20 -0.66, 0.20 -0.68, 0.18 -0.68, 0.18 -0.69, 0.18 

>40-60% -0.20 -0.20 -0.20 -0.21 -0.20 -0.21 -0.18 -0.20 

 -0.65, 0.25 -0.65, 0.25 -0.65, 0.26 -0.66, 0.25 -0.66, 0.25 -0.67, 0.24 -0.63, 0.28 -0.66, 0.25 

>60-80% -0.09 -0.09 -0.08 -0.08 -0.07 -0.09 -0.06 -0.08 

 -0.63, 0.45 -0.63, 0.45 -0.62, 0.46 -0.62, 0.45 -0.61, 0.47 -0.62, 0.45 -0.60, 0.47 -0.62, 0.46 

>80% 0.09 0.09 0.12 0.10 0.11 0.08 0.10 0.06 

 -0.64, 0.81 -0.63, 0.81 -0.61, 0.84 -0.62, 0.83 -0.61, 0.84 -0.64, 0.81 -0.62, 0.83 -0.67, 0.78 

Retiredⱡ         
2-10% -0.26 -0.20 -0.17 -0.25 -0.17 -0.18 -0.19 -0.26 

 -1.06, 0.53 -0.98, 0.60 -0.96, 0.62 -1.04, 0.54 -0.96, 0.62 -0.97, 0.61 -0.98, 0.59 -1.00, 0.53 

>10% 0.56 0.5 0.43 0.38 0.47 0.48 0.50 0.50 

 -0.48, 1.60 -0.54, 1.53 -0.60, 1.46 -0.65, 1.41 -0.56, 1.50 -0.55, 1.50 -0.52, 1.53 -0.53, 1.52 

Wave x retired         

2-10% 0.19 0.20 0.21 0.22 0.19 0.19 0.25 0.24 

 -0.26, 0.65 -0.25, 0.66 -0.25, 0.66 -0.24, 0.67 -0.26, 0.65 -0.26, 0.65 -0.21, 0.70 -0.22, 0.70 

>10% -0.64 -0.65 -0.65 -0.66 -0.66 -0.66 -0.64 -0.66 

 -1.23, -0.05 -1.23, -0.06 -1.23, -0.06 -1.25, -0.07 -1.25, -0.08 -1.24, -0.07 -1.22, -0.05 -1.25, -0.08 

Education/ trainingⱡ         
≥2% 1.99 1.77 1.29 1.07 1.27 1.31 1.29 1.10 

 1.04, 2.93 0.83, 2.72 0.31, 2.27 0.07, 2.06 0.29, 2.25 0.33, 2.28 0.31, 2.26 0.11, 2.09 

Wave x education/ training         
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 Model 1 Model 2a Model 2b Model 3 Model 4a Model 4b Model 5 Model 6 
 Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) 

≥2% -0.84 -0.83 -0.83 -0.83 -0.83 -0.84 -0.87 -0.88 

 -1.36, -0.32 -1.35, -0.31 -1.35, -0.31 -1.35, -0.30 -1.35, -0.31 -1.36, -0.32 -1.39, -0.35 -1.41, -0.36 

Voluntary workⱡ         

≥2% 1.12 1.09 0.98 0.91 0.96 1.00 0.95 0.94 

 -0.02, 2.27 -0.05, 2.23 -0.16, 2.11 -0.22, 2.05 -0.18, 2.09 -0.13, 2.13 -0.17, 2.08 -0.19, 2.07 

Wave x voluntary work         

≥2% 0.17 0.17 0.15 0.16 0.15 0.14 0.13 0.12 

 -0.52, 0.86 -0.52, 0.86 -0.53, 0.84 -0.53, 0.85 -0.54, 0.84 -0.55, 0.82 -0.55, 0.82 -0.57, 0.81 

Other non-employedⱡ         
≥2% -0.008 -0.05 -0.02 0.02 -0.007 -0.02 -0.006 0.03 

 -1.009, 0.99 -1.04, 0.95 -1.01, 0.97 -0.97, 1.02 -1.00, 0.99 -1.01, 0.97 -0.99, 0.98 -0.96, 1.02 

Wave x other non-employed         

≥2% 0.02 0.03 0.03 0.03 0.01 0.03 0.05 0.05 

 -0.54, 0.59 -0.54, 0.60 -0.54, 0.59 -0.54, 0.60 -0.56, 0.58 -0.54, 0.60 -0.52, 0.61 -0.51, 0.62 

Level 1: residual 10.71 10.70 10.71 10.70 10.71 10.73 10.68 10.68 
 10.14, 11.31 10.13, 11.30 10.14, 11.31 10.13, 11.30 10.14, 11.31 10.16, 11.34 10.11, 11.28 10.11, 11.28 

Level 2: intercept 14.27 13.98 13.73 13.55 13.64 13.50 13.43 13.14 

 13.09, 15.55 12.83, 15.25 12.58, 14.98 12.42, 14.79 12.50, 14.89 12.36, 14.74 12.30, 14.66 12.04, 14.36 
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Table E.15: Growth curve models for changes in verbal fluency by non-employment situation, waves 3 and 7, men (1284 individuals, 3434 observations) 
 Model 1 Model 2a Model 2b Model 3 Model 4a Model 4b Model 5 Model 6 
 Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) 

Intercept 18.93 19.55 17.79 17.43 15.98 16.21 15.73 14.27 
 18.42, 19.44 18.84, 20.25 16.94, 18.65 16.08, 18.78 13.13, 18.82 13.37, 19.06 14.19, 17.27 10.93, 17.60 

Wave 0.10 0.10 0.09 0.14 -0.02 0.05 0.40 0.41 

 -0.27, 0.47 -0.27, 0.46 -0.27, 0.46 -0.34, 0.62 -0.40, 0.37 -0.34, 0.44 -0.25, 1.06 -0.33, 1.15 

Wave2 -0.10 -0.10 -0.10 -0.10 -0.09 -0.10 -0.11 -0.11 

 -0.18, -0.01 -0.18, -0.01 -0.18, -0.01 -0.18, -0.01 -0.18, -0.01 -0.18, -0.01 -0.20, -0.03 -0.20, -0.02 

Age-centred -0.27 -0.27 -0.24 -0.24 -0.21 -0.21 -0.22 -0.21 

 -0.32, -0.21 -0.32, -0.21 -0.29, -0.18 -0.29, -0.18 -0.27, -0.16 -0.27, -0.16 -0.28, -0.18 -0.27, -0.15 

Age-centred*Wave -0.04 -0.04 -0.04 -0.04 -0.04 -0.04 -0.05 -0.04 

 -0.07, -0.02 -0.07, -0.02 -0.07, -0.02 -0.07, -0.02 -0.07, -0.02 -0.06, -0.02 -0.07, -0.02 -0.07, -0.02 

Non-employment situationsⱡ:         
Unemployed and looking          

≥2% -0.36 -0.32 -0.10 0.09 -0.02 -0.0002 -0.02 0.18 

 -1.53, 0.82 -1.49, 0.85 -1.24, 1.05 -1.06, 1.23 -1.17, 1.13 -1.15, 1.15 -1.16, 1.13 -0.96, 1.33 

Wave x unemployed         

≥2% -0.19 -0.19 -0.19 -0.21 -0.23 -0.21 -0.21 -0.24 

 -0.62, 0.24 -0.62, 0.23 -0.62, 024 -0.64, 0.22 -0.65, 0.20 -0.63, 0.22 -0.64, 0.21 -0.67, 0.19 

Short-term job         

≥2% 2.24 2.20 2.49 2.86 2.44 2.39 2.47 2.75 

 0.10, 4.36 0.08, 4.32 0.41, 4.57 0.79, 4.92 0.36, 4.52 0.31, 4.47 0.40, 4.54 0.69, 4.82 

Wave x short-term job         

≥2% -0.41 -0.41 -0.40 -0.41 -0.43 -0.41 -0.42 -0.42 

 -1.11, 0.29 -1.11, 0.28 -1.10, 0.30 -1.11, 0.29 -1.12, 0.27 -1.10, 0.29 -1.11, 0.28 -1.11, 0.27 

Sick/ disabled         

2-10% -1.37 -1.27 -0.98 -0.69 -0.94 -0.89 -0.84 -0.54 

 -3.21, 0.47 -3.10, 0.56 -2.78, 0.82 -2.48, 1.10 -2.74, 0.87 -2.70, 0.92 -2.63, 0.95 -2.33, 1.25 

>10% -1.67 -1.57 -1.22 -0.91 -1.01 -0.92 -0.96 -0.59 

 -3.17, -0.16 -3.07, -0.08 -2.70, 0.25 -2.38, 0.56 -2.50, 0.48 -2.41, 0.57 -2.44, 0.53 -2.08, 0.90 

Wave x sick/ disabled         

2-10% -0.12 -0.12 -0.13 -0.16 -0.17 -0.16 -0.13 -0.18 

 -0.76, 0.53 -0.77, 0.52 -0.78, 0.51 -0.81, 0.49 -0.82, 0.47 -0.80, 0.49 -0.78, 0.52 -0.83, 0.47 

>10% -0.07 -0.04 -0.03 -0.05 -0.09 -0.07 -0.02 -0.07 

 -0.60, 0.46 -0.57, 0.49 -0.56, 0.50 -0.59, 0.49 -0.62, 0.45 -0.60, 0.46 -0.56, 0.52 -0.62, 0.47 

Home/ family care         
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 Model 1 Model 2a Model 2b Model 3 Model 4a Model 4b Model 5 Model 6 
 Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) 

≥2% -2.26 -2.19 -1.91 -1.78 -1.84 -1.84 -1.99 -1.84 

 -4.08, -0.44 -4.00, -0.37 -3.69, -0.13 -3.54, -0.01 -3.62, -0.06 -3.62, -0.06 -3.76, -0.22 -3.59, -0.08 

Wave x home/ family care         

≥2% 0.19 0.18 0.17 0.17 0.16 0.18 0.19 0.20 

 -0.41, 0.79 -0.42, 0.78 -0.43, 0.77 -0.43, 0.77 -0.44, 0.75 -0.41, 0.78 -0.41, 0.79 -0.40, 0.80 

Retired         
2-10% 0.97 1.02 0.86 0.66 0.90 0.90 0.87 0.72 

 0.15, 1.80 0.20, 1.83 0.06, 1.66 -0.14, 1.46 0.10, 1.71 -0.10, 1.71 0.07, 1.67 -0.08, 1.52 

>10% 0.13 0.06 -0.21 -0.50 -0.17 -0.17 -0.18 -0.42 

 -0.85, 1.12 -0.92, 1.04 -1.17, 0.76 -1.47, 0.47 -1.13, 0.79 -1.13, 0.80 -1.14, 0.78 -1.40, 0.55 

Wave x retired         

2-10% -0.33 -0.32 -0.32 -0.33 -0.32 -0.31 -0.31 -0.31 

 -0.63, -0.02 -0.62, -0.02 -0.62, -0.01 -0.63, -0.02 -0.62, -0.02 -0.61, -0.008 -0.61, -0.007 -0.61, -0.007 

>10% -0.01 0.0009 0.01 0.03 0.01 0.01 -0.007 0.02 

 -0.36, 0.33 -0.34, 0.34 -0.33, 0.35 -0.31,, 0.38 -0.33, 0.35 -0.33, 0.35 -0.35, 0.33 -0.32, 0.36 

Education/ training         
≥2% 2.66 2.37 1.15 0.91 1.15 1.17 1.17 0.94 

 1.45, 3.87 1.15, 3.59 -0.10, 2.41 -0.36, 2.18 -0.11, 2.40 -0.09, 2.43 -0.09, 2.42 -0.32, 2.21 

Wave x education/ training         

≥2% -0.23 -0.22 -0.22 -0.20 -0.22 -0.25 -0.25 -0.25 

 -0.66, 0.21 -0.65, 0.22 -0.65, 0.22 -0.64, 0.24 -0.65, 0.22 -0.69, 0.18 -0.68, 0.19 -0.69, 0.19 

Voluntary work         
≥2% 0.46 0.29 -0.92 -1.16 -1.06 -1.01 -1.01 -1.25 

 -2.73, 3.65 -2.87, 3.46 -4.05, 2.21 -4.27, 1.95 -4.20, 2.08 -4.15, 2.12 -4.12, 2.10 -4.35, 1.85 

Wave x voluntary work         

≥2% 0.80 0.83 0.84 0.85 0.94 0.91 0.82 0.90 

 -0.20, 1.81 -0.18, 1.83 -0.17, 1.84 -0.16, 1.86 -0.07, 1.94 -0.09, 1.91 -0.18, 1.82 -0.10, 1.90 

Other non-employed         
2-5% -0.60 -0.59 -0.36 -0.35 -0.27 -0.28 -0.30 -0.23 

 -2.20, 1.00 -2.19, 1.00 -1.93, 1.21 -1.90, 1.20 -1.84, 1.30 -1.84, 1.29 -1.85, 1.26 -1.78, 1.32 

>5% -1.53 1.47 -1.31 -1.24 -1.40 -1.39 -1.30 -1.28 

 -3.17, 0.11 -3.11, 0.16 -2.91, 0.29 -2.83, 0.35 -3.01, 0.21 -2.99, 0.22 -2.89, 0.30 -2.87, 0.31 

Wave x other non-employed         

2-5% -0.19 -0.16 -0.16 -0.18 -0.19 -0.15 -0.17 -0.18 

 -0.72, 0.35 -0.70, 0.37 -0.69, 0.38 -0.71, 0.36 -0.72, 0.34 -0.68, 0.38 -0.70, 0.36 -0.72, 0.35 
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 Model 1 Model 2a Model 2b Model 3 Model 4a Model 4b Model 5 Model 6 
 Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) 

>5% 0.51 0.52 0.52 0.51 0.54 0.54 0.53 0.54 

 -0.08, 1.09 -0.06, 1.10 -0.06, 1.10 -0.07, 1.10 -0.04, 1.12 -0.04, 1.12 -0.05, 1.11 -0.04, 1.12 

Level 1: residual 16.40 16.42 16.40 16.41 16.34 16.36 16.44 16.38 
 15.27, 17.61 15.29, 17.64 15.22, 17.61 15.28, 17.63 15.21, 17.55 15.23, 17.57 15.30, 17.67 15.24, 17.60 

Level 2: intercept 21.18 20.65 19.40 18.64 19.43 19.36 18.90 18.36 

 18.52, 24.20 18.04, 23.65 16.88, 22.29 16.17, 21.49 16.91, 22.32 16.84, 22.26 16.41, 21.78 15.89, 21.21 

Level 2: wave 0.08 0.07 0.08 0.08 0.07 0.06 0.05 0.04 

 0.002, 3.03 0.001, 4.63 0.002, 3.07 0.002, 3.34 0.001, 4.17 0.0004, 9.09 0.0002,13.48 0.00009, 147.23 
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Table E.16: Growth curve models for changes in verbal fluency by non-employment situation, waves 3 and 7, women (2184 individuals, 5978 observations) 
 Model 1 Model 2a Model 2b Model 3 Model 4a Model 4b Model 5 Model 6 
 Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) 

Intercept 18.99 19.84 17.89 17.79 17.13 17.21 16.09 15.45 
 18.49, 19.48 19.31, 20.36 17.24, 18.54 16.73, 18.86 15.36, 18.89 15.44, 19.98 15.02, 17.15 13.30, 17.59 

Wave -0.29 -0.28 -0.29 -0.34 -0.28 -0.22 -0.45 -0.47 

 -0.58, 0.009 -0.58, 0.01 -0.58, 0.009 -0.70, 0.02 -0.59, 0.03 -0.54, 0.09 -0.94, 0.04 -1.01, 0.08 

Wave2 -0.03 -0.03 -0.03 -0.04 -0.03 -0.03 -0.03 -0.19 

 -0.09, 0.03 -0.09, 0.03 -0.09, 0.03 -0.10, 0.02 -0.09, 0.03 -0.09, 0.03 -0.09, 0.03 -0.22, -0.15 

Age-centred -0.25 -0.25 -0.21 -0.20 -0.20 -0.20 -0.20 -0.03 

 -0.28, -0.22 -0.28, -0.22 -0.24, -0.18 -0.23, -0.17 -0.23, -0.16 -0.23, -0.16 -0.23, -0.17 -0.09, 0.03 

Age-centred*Wave -0.03 -0.03 -0.03 -0.03 -0.03 -0.03 -0.02 -0.02 

 -0.04, -0.01 -0.04, -0.01 -0.04, -0.01 -0.04, -0.01 -0.04, -0.01 -0.04, -0.01 -0.03, -0.004 -0.03, -0.003 

Non-employment situations:         
Unemployed and looking         

≥2% 0.11 0.16 0.30 0.45 0.34 0.33 0.37 0.52 

 -0.98, 1.20 -0.91, 1.24 -0.74, 1.34 -0.58, 1.48 -0.70, 1.398 -0.71, 1.37 -0.66, 1.40 -0.50, 1.54 

Wave x unemployed         

≥2% -0.28 -0.29 -0.28 -0.29 -0.28 -0.26 -0.28 -0.29 

 -0.71, 0.15 -0.71, 0.14 -0.70, 0.15 -0.72, 0.13 -0.71, 0.14 -0.69, 0.16 -0.71, 0.14 -0.71, 0.14 

Short-term jobⱡ         

≥2% -0.42 -0.35 -0.23 -0.45 -0.25 -0.24 -0.22 -0.42 

 -1.68, 0.84 -1.59, 0.89 -1.43, 0.97 -1.63, 0.73 -1.45, 0.95 -1.44, 0.96 -1.41, 0.97 -1.60, 0.75 

Wave x short-term job         

≥2% 0.03 0.02 0.02 0.03 0.02 0.04 0.04 0.06 

 -0.44, 0.49 -0.44, 0.49 -0.44, 0.49 -0.43, 0.50 -0.44, 0.49 -0.42, 0.51 -0.42, 0.50 -0.40, 0.52 

Sick/ disabledⱡ         

≥2% -1.12 -0.89 -0.55 -0.28 -0.48 -0.45 -0.30 -0.09 

 -2.02, -0.22 -1.75, 0.03 -1.42, 0.31 -1.14, 0.58 -1.35, 0.39 -1.32, 0.43 -1.16, 0.57 -0.95, 0.77 

Wave x sick/ disabled         

≥2% -0.02 0.001 0.01 -0.003 0.008 0.04 0.01 0.03 

 -0.41, 0.36 -0.38, 0.38 -0.37, 0.39 -0.39, 0.38 -0.37, 0.39 -0.34, 0.43 -0.37, 0.39 -0.36, 0.41 

Home/ family care†         

10-20% 0.21 0.37 0.51 0.49 0.49 0.49 0.45 0.44 

 -0.50, 0.92 -0.34, 1.05 -0.17, 1.18 -0.17, 1.16 -0.18, 1.17 -0.19, 1.16 -0.22, 1.12 -0.23, 1.10 

>20-30% 0.26 0.41 0.69 0.65 0.66 0.67 0.60 0.58 

 -0.44, 0.96 -0.28, 1.10 0.02, 1.36 -0.01, 1.32 -0.009, 1.34 -0.003, 1.34 -0.07, 1.26 -0.08, 1.24 
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 Model 1 Model 2a Model 2b Model 3 Model 4a Model 4b Model 5 Model 6 
 Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) 

>30-40% 0.54 -0.62 0.76 0.67 0.72 0.70 0.66 0.56 

 -0.25, 1.33 -0.16, 1.40 0.006, 1.52 -0.07, 1.40 -0.04, 1.47 -0.05, 1.46 -0.09, 1.41 -0.18, 1.30 

>40-60% -0.14 -0.04 0.25 0.23 0.22 0.23 0.16 0.16 

 -0.96, 0.67 -0.84, 0.76 -0.53, 1.03 -0.54, 1.00 -0.55, 1.00 -0.55, 1.01 -0.61, 0.93 -0.61, 0.93 

>60-80% -0.26 -0.23 0.10 0.19 0.09 0.10 0.04 0.14 

 -1.20, 0.68 -1.15, 0.70 -0.80, 0.99 -0.70, 1.08 -0.80, 0.99 -0.79, 1.00 -0.86, 0.92 -0.74, 1.03 

>80% -0.41 -0.34 0.10 0.46 0.09 0.13 0.25 0.60 

 -1.63, 0.81 -1.54, 0.86 -1.06, 1.27 -0.69, 1.62 -1.07, 1.26 -1.03, 1.30 -0.90, 1.41 -0.55, 1.75 

Wave x home/ family care         

10-20% 0.23 0.22 0.22 0.21 0.22 0.23 0.19 0.20 

 -0.04, 0.50 -0.05, 0.49 -0.05, 0.49 -0.06, 0.48 -0.05, 0.49 -0.04, 0.50 -0.07, 0.46 -0.07, 0.46 

>20-30% 0.20 0.20 0.20 0.20 0.21 0.20 0.19 0.19 

 -0.06, 0.47 -0.07, 0.47 -0.07, 0.47 -0.07, 0.47 -0.06, 0.47 -0.07, 0.47 -0.07, 0.46 -0.07, 0.46 

>30-40% 0.09 0.10 0.10 0.09 0.11 0.12 0.11 0.11 

 -0.21, 0.40 -0.20, 0.40 -0.20, 0.40 -0.21, 0.39 -0.19, 0.41 -0.18, 0.42 -0.19, 0.40 -0.19, 0.41 

>40-60% 0.14 0.14 0.15 0.15 0.15 0.15 0.14 0.14 

 '-0.19, 0.46 -0.18, 0.46 -0.17, 0.47 -0.17, 0.47 -0.17, 0.47 -0.17, 0.47 -0.18, 0.45 -0.18, 0.46 

>60-80% 0.12 0.11 0.13 0.15 0.13 0.14 0.13 0.16 

 -0.27, 0.50 -0.29, 0.50 -0.25, 0.52 -0.23, 0.54 -0.25, 0.52 -0.24, 0.53 -0.25, 0.51 -0.22, 0.54 

>80% -0.21 -0.20 -0.18 -0.16 -0.17 -0.17 -0.22 -0.19 

 -0.75, 0.33 -0.74, 0.34 -0.72, 0.36 -0.71, 0.38 -0.71, 0.37 -0.71, 0.37 -0.75, 0.32 -0.73, 0.35 

Retiredⱡ         
2-10% 0.06 0.18 0.17 -0.02 0.17 0.17 0.18 0.03 

 -0.76, 0.89 -0.64, 1.00 -0.63, 0.97 -0.81, 0.76 -0.62, 0.97 -0.63, 0.96 -0.60, 0.97 -0.74, 0.81 

>10% 0.63 0.51 0.17 -0.05 0.20 0.21 0.16 -0.04 

 -0.46, 1.71 -0.57, 1.58 -0.87, 1.21 -1.08, 0.98 -0.85, 1.24 -0.83, 1.25 -0.87, 1.19 -1.07, 0.98 

Wave x retired         

2-10% -0.10 -0.10 -0.10 -0.09 -0.10 -0.11 -0.10 -0.11 

 -0.41, 0.22 -0.41, 0.21 -0.41, 0.21 -0.41, 0.22 -0.41, 0.21 -0.43, 0.20 -0.41, 0.21 -0.42, 0.20 

>10% -0.05 -0.05 -0.05 -0.04 -0.05 -0.05 0.007 0.007 

 -0.46, 0.36 -0.45, 0.36 -0.45, 0.36 -0.44, 0.37 -0.46, 0.36 -0.46, 0.35 -0.40, 0.41 -0.40, 0.41 

Education/ trainingⱡ         
≥2% 2.58 2.19 0.34 0.01 0.34 0.36 0.30 -0.007 

 1.59, 3.57 1.21, 3.17 -0.65, 1.34 -0.99, 1.01 -0.66, 1.32 -0.64, 1.35 -0.68, 1.29 -1.00, 0.99 

Wave x education/ training         
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 Model 1 Model 2a Model 2b Model 3 Model 4a Model 4b Model 5 Model 6 
 Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) 

≥2% 0.07 0.07 0.08 0.08 0.08 0.08 0.05 0.06 

 -0.30, 0.43 -0.29, 0.44 -0.30, 0.44 -0.29, 0.45 -0.29, 0.45 -0.29, 0.44 -0.31, 0.41 -0.30, 0.43 

Voluntary workⱡ         
≥2% 2.13 2.09 1.80 1.69 1.78 1.79 1.67 1.57 

 0.94, 3.32 0.92, 3.27 -0.65, 2.94 0.56, 2.81 0.64, 2.92 -0.65, 2.93 0.54, 2.80 -0.46, 2.69 

Wave x voluntary work         

≥2% -0.24 -0.24 -0.25 -0.22 -0.24 -0.24 -0.24 -0.20 

 -0.69, 0.21 -0.69, 0.21 -0.69, 0.20 -0.67, 0.23 -0.69, 0.20 -0.69, 0.21 -0.68, 0.20 -0.64, 0.25 

Other non-employedⱡ         
≥2% -0.62 -0.79 -0.67 -0.69 -0.65 -0.64 -0.65 -0.66 

 -1.65, 0.42 -1.81, 0.23 -1.66, 0.32 -1.66, 0.29 -1.64, 0.33 -1.63, 0.35 -1.63, 0.33 -1.63, 0.31 

Wave x other non-employed         

≥2% 0.24 0.25 0.24 0.25 0.24 0.25 0.36 0.28 

 -0.16, 0.64 -0.15, 0.65 -0.16, 0.64 -0.15, 0.65 -0.16, 0.64 -0.15, 0.65 -0.14, 0.66 -0.12, 0.67 

Level 1: residual 14.32 14.32 14.33 14.32 14.35 14.37 14.39 14.36 
 13.55, 15.13 13.56, 15.13 13.57, 15.14 13.56, 15.13 13.58, 15.16 13.60, 15.18 13.62, 15.20 13.59, 15.17 

Level 2: intercept 17.70 16.86 15.06 14.15 14.95 14.88 14.49 13.68 

 15.95, 19.64 15.16, 18.76 13.46, 16.86 12.60, 15.89 13.35, 16.74 13.28, 16.66 12.91, 16.26 12.15, 15.40 

Level 2: wave 0.59 0.58 0.59 0.59 0.59 0.58 0.53 0.53 

 0.39, 0.88 0.39, 0.87 0.39, 0.88 0.40, 0.88 0.39, 0.88 0.38, 0.88 0.34, 0.82 0.34, 0.83 
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E.2 Cognitive trajectories by total non-employment 

This annex presents the ageing vector graphs that provide a summary of the models presented in tables 

9.3 – 9.10 of section 9.3.2. The figures show all the non-employment categories. Figures E.1 and E.2 

present the models estimated using verbal recall, figures E.3 and E.4 present the models estimated using 

search speed, figures E.5 and E.6 present the models estimated using search accuracy, and figures E.7 

and E.8 present the models estimated using verbal fluency. The vector graphs display the cognitive 

trajectories for each of the non-employment categories. For men the graphs show the five non-

employment categories (non-employment for <2%, 2-10%, >10-20%, >20-30% and >30% of the working 

life), and for women they show the eight non-employment categories (non-employment for <10%, 10-20%, 

>20-30%, >30-40%, >40-60%, >60-80% and >80% of the working life). Each arrow (vector) represents the 

predicted cognitive score at baseline and change over six (search speed and accuracy) and ten years 

(verbal recall and fluency) for a five-year cohort. The horizontal axis indicates the respondent’s age, and 

the vertical axis indicates the respondent’s predicted cognitive score.



 

586 
 

Figure E.1: Vector graphs showing the predicted 10-year ageing vectors of verbal recall by non-employment for models 1-6, men 
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Figure E.2: Vector graphs showing the predicted 10-year ageing vectors of verbal recall by non-employment for models 1-6, women 
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Figure E.3: Vector graphs showing the predicted 10-year ageing vectors of search speed by non-employment for models 1-6, men 
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Figure E.4: Vector graphs showing the predicted 10-year ageing vectors of search speed by non-employment for models 1-6, women 
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Figure E.5: Vector graphs showing the predicted 10-year ageing vectors of search accuracy by non-employment for models 1-6, men 
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Figure E.6: Vector graphs showing the predicted 10-year ageing vectors of search accuracy by non-employment for models 1-6, women 
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Figure E.7: Vector graphs showing the predicted 10-year ageing vectors of verbal fluency by non-employment for models 1-6, men 
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Figure E.8: Vector graphs showing the predicted 10-year ageing vectors of verbal fluency by non-employment for models 1-6, women 

 



 

594 
 

E.3 Retest effects  

Tables E.17 and E.18 below present the distribution of the binary practice effect variables. 

 

Table E.17: Distribution (number (%)) of practice effects in members of the analytic sample, 
men 

Prior tests completed Recall Speed Accuracy Fluency 

0-1 56 (3.72) 89 (6.19) 89 (6.19) 55 (3.65) 

2 1449 (96.28) 1348 (93.81) 1348 (93.81) 1450 (96.35) 

Total 1505 1437 1437 1505 

 
 

Table E.18: Distribution (number (%)) of practice effects in members of the analytic sample, 
women 

Prior tests completed Recall Speed Accuracy Fluency 

0-1 97 (3.80) 156 (6.39) 156 (6.39) 94 (3.68) 

2 2454 (96.20) 2286 (93.61) 2286 (93.61) 2460 (96.32) 

Total 2551 2442 2442 2554 

 

Tables E.19 - E.22 below display the results from the base linear growth curve models for verbal recall, 

search speed, search accuracy and verbal fluency respectively. The tables show the base model without 

the binary retest effects variable and the base model adjusted for retest effects. For each cognitive 

measure the left-hand column shows the base model unadjusted for retest effects, and the right-hand 

column shows the base model adjusted for retest effects (allowing retest effects to be associated with the 

intercept and the slope).  Among men, retest effects showed a positive and statistically significant 

association with baseline verbal recall and verbal fluency, but not baseline search speed or accuracy. The 

interaction of wave-by-practice effects showed that cognitive decline did not vary by retest effects. Among 

women, across the cognitive measures, retest effects showed a positive and significant association with 

baseline cognition, but similarly to men, the wave-by-retest effects interaction term showed that cognitive 

change did not vary by practice effects.  
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Table E.19: Base linear growth curve model: Verbal recall 

 MEN WOMEN 

 Base model +Retest effects Base model + Retest effects 

 Coef (95%CI) Coef (95%CI) Coef (95%CI) Coef (95%CI) 

Individuals 1505 1505 2551 2551 
Observations 5979 5979 10890 10890 

Fixed effects     
Intercept 8.71 6.96 9.88 9.02 

 8.55, 8.88 6.15, 7.76 9.75, 10.00 8.42, 9.63 

Wave -0.15 -0.15 -0.29 -0.39 

 -0.29, -0.007 -0.45, 0.14 -0.40, -0.18 -0.61, -0.17 

Baseline age -0.18 -0.18 -0.19 -0.19 

 -0.20, -0.15 -0.20, -0.15 -0.21, -0.18 -0.21, -0.18 

Wave2 -0.06 -0.06 -0.02 -0.02 

 -0.09, -0.02 -0.09, -0.02 -0.05, 0.007 -0.05, 0.007 

Wave*Age  -0.02 -0.02 -0.03 -0.03 

 -0.03, -0.02 -0.03, -0.02 -0.03, -0.02 -0.03, -0.02 

Retest effects - 1.82 - 0.89 

 - 1.01, 2.64 - 0.27, 1.51 

Wave*retest effects - -0.0006 - 0.10 

 - -0.26, 0.26 - -0.09, 0.30 

Random effects     
Level 1: residual 4.80 4.80 5.18 5.18 

 4.55, 5.05 4.56, 5.05 4.99, 5.37 5.00, 5.37 

Level 2: Intercept 6.04 5.93 5.75 5.72 

 5.39, 6.77 5.28, 6.65 5.25, 6.29 5.22, 6.26 

 

 

Table E.20: Base linear growth curve model: Search speed 

 MEN WOMEN 

 Base model +Retest effects Base model + Retest effects 

 
Coef (95%CI) Coef (95%CI) Coef (95%CI) Coef (95%CI) 

Individuals 1437 1437 2442 2442 

Observations 3527 3527 6217 6217 

Fixed effects     
Intercept 262.38 265.36 300.81 288.08 

 257.49, 267.26 249.52, 281.20 296.58, 305.04 275.12, 301.03 

Wave -4.47 -4.62 -5.30 -7.32 

 -6.53, -2.42 -12.99, 3.75 -7.00, -3.59 -14.35, -0.29 

Baseline age -2.95 -2.95 -1.92 -1.91 

 -3.63, -2.26 -3.63, -2.26 -2.35, -1.50 -2.33, -1.49 

Baseline age2 -0.01 -0.01 -0.07 -0.08 

 -0.09, 0.06 -0.09, 0.06 -0.12, -0.03 -0.12, -0.03 

Wave*Age  -0.04 -0.04 -0.36 -0.36 

 -0.40, 0.31 -0.40, 0.31 -0.58, -0.13 -0.58, -0.13 

Retest effects - -3.19 - 13.64 

 - -19.27, 12.90 - 0.54, 26.80 

Wave*retest effects - 0.16 - 2.12 

 - -8.46, 8.77 - -5.12, 9.35 

Random effects     
Level 1: residual 2323.47 2323.47 2871.03 2869.58 

 2186.32, 2469.23 2186.45, 2469.41 2744.51, 3003.39 2743.14, 3001.85 

Level 2: Intercept 3568.34 3567.28 4005.65 3996.09 

 3238.30, 39.32.01 3237.26, 3930.95 3718.02, 4315.52 3709.10, 4305.29 
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Table E.21: Base linear growth curve model: Search accuracy 
  MEN WOMEN 

 Base model +Retest effects Base model + Retest effects 

  Coef (95%CI) Coef (95%CI) Coef (95%CI) Coef (95%CI) 

Individuals 1437 1437 2442 2442 

Observations 3527 3527 6217 6217 

Fixed effects       
Intercept 16.32 16.08 18.82 17.43 

 16.01, 16.62 15.09, 17.06 18.54, 19.07 16.64, 18.23 

Wave -0.37 -0.53 -0.36 -0.22 

 -0.51, -0.24 -1.08, 0.01 -0.46, -0.26 -0.65, 0.21 

Baseline age -0.25 -0.25 -0.20 -0.20 

 -0.29, -0.21 -0.29, -0.21 -0.23, -0.18 -0.23, -0.18 

Baseline age2 -0.0002 -0.0002 -0.004 -0.004 

 -0.005, 0.004 -0.005, 0.004 -0.007, -0.002 -0.007, -0.002 

Wave*Age  0.001 0.001 -0.01 -0.01 

 -0.02, 0.02 -0.02, 0.02 -0.03, 0.0009 -0.03, 0.0007 

Retest effects - 0.25 - 1.48 

 - -0.75, 1.25 - 0.68, 2.28 

Wave*retest effects  - 0.17 - -0.15 

  - -0.39, 0.74 - -0.59, 0.29 

Random effects       
Level 1: residual 10.00 10.00 10.69 10.68 

 9.41, 10.63 9.41, 10.63 10.22, 11.18 10.21, 11.18 

Level 2: Intercept 12.89 12.89 15.03 14.93 

  11.64, 14.27 11.64, 14.27 13.95, 16.20 13.85, 16.10 

 

 

Table E.22: Base linear growth curve model: Verbal fluency 
  MEN WOMEN 

 Base model +Retest effects Base model + Retest effects 

 Coef (95%CI) Coef (95%CI) Coef (95%CI) Coef (95%CI) 

Individuals 1505 1505 2554 2554 

Observations 5044 5044 9069 9069 

Fixed effects         

Intercept 18.96 16.54 18.91 17.4 

 18.64, 19.28 14.95, 18.13 18.68, 19.13 16.28, 18.53 

Wave -0.08 -0.09 -0.22 -0.41 

 -0.37, 0.21 -0.69, 0.50 -0.43, -0.02 -0.83, 0.003 

Baseline age -0.26 -0.26 -0.28 -0.28 

 -0.30, -0.21 -0.31, -0.21 -0.31, -0.25 -0.31, -0.25 

Wave2 -0.11 -0.10 -0.05 -0.05 

 -0.18, -0.03 -0.18, -0.03 -0.10, 0.004 -0.10, 0.005 

Wave*Age  -0.04 -0.04 -0.03 -0.03 

 -0.06, -0.02 -0.06, -0.02 -0.04, -0.02 -0.04, -0.02 

Retest effects - 2.51 - 1.56 

 - 0.89, 4.13 - 0.42, 2.70 

Wave*retest effects  - 0.01 - 0.2 

 - -0.53, 0.54 - -0.18, 0.57 

Random effects         

Level 1: residual 18.91 17.33 15.88 15.88 

 17.96, 19.92 16.33, 18.39 15.18, 16.61 15.18, 16.61 

Level 2: Intercept 22.44 23.54 19.66 19.58 

  20.41, 24.68 21.08, 26.30 18.03, 21.45 17.95, 21.36 

 

 

Tables E.23 - E.30 below present the findings of the sensitivity analyses that were undertaken to examine 

whether the association between non-employment and cognitive decline was affected by retest effects. 

Based on the findings displayed in tables E.19-E.20 above, the growth curve model series used in the 

sensitivity analyses did not include a wave-by-practice effects interaction term. Otherwise, the growth 

model series used in the sensitivity analyses were the same as those used in the analyses reported 

above. Therefore model 1 included the binary retest effects variable, non-employment and a wave-by-non-



 

597 
 

employment interaction term. Model 2 additionally included childhood social class, childhood emotional 

and nervous problems, a wave-by-childhood emotional problems interaction term, and educational 

attainment. Models 3-5 were then built on model 2: 

 Model 3 additionally included wealth, a wave-by-wealth interaction term, and occupational 

complexity.  

 Model 4 additionally included self-reported diagnosed CVD, self-reported diagnosed 

hypertension, a wave-by-hypertension interaction term, SBP, BMI, FEV1, psychological morbidity, 

and a wave-by-psychological morbidity interaction term. 

 Model 5 additionally included smoking status, a wave-by-smoking interaction term, physical 

activity, a wave-by-physical activity interaction term, and face-to-face contact with family and 

friends. 

 Model 6 included all the variable and interaction terms in models 2-5. 

 

In tables E.23 – E.30 below the fixed estimate for retest effects shows the cross-sectional effect of 

completing the relevant cognitive test in both waves 1 and 2 on baseline cognitive function. The fixed 

estimate for non-employment shows the cross-sectional effect of non-employment duration on baseline 

cognitive function, and the wave-by-non-employment interaction term shows the effect of non-employment 

duration on longitudinal change in cognitive function. 
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Table E.23: Linear growth curve models for changes in verbal recall by non-employment between waves 3 and 7, men 

 Model 1 Model 2a Model 2b Model 3 Model 4a Model 4b Model 5 Model 6 

 Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) 

Intercept 6.83 7.33 6.14 6.57 5.54 5.73 4.86 4.98 

 6.07, 7.59 6.55, 8.12 5.36, 6.91 5.68, 7.45 4.06, 7.02 4.26, 7.19 3.96, 5.75 3.38, 6.57 

Wave -0.13 -0.13 -0.13 -0.14 -0.15 -0.14 -0.05 -0.09 

 -0.28, 0.03 -0.28, 0.03 -0.29, 0.03 -0.33, 0.05 -0.32, 0.01 -0.31, 0.03 -0.30, 0.20 -0.37, 0.20 

Wave2 -0.06 -0.05 -0.05 -0.05 -0.05 -0.05 -0.06 -0.05 

 -0.09, -0.02 -0.09, -0.02 -0.09, -0.02 -0.09, -0.02 -0.09, -0.01 -0.08, -0.01 -0.09, -0.02 -0.09, -0.01 

Age centred -0.18 -0.18 -0.16 -0.17 -0.14 -0.14 -0.15 -0.15 

 -0.20, -0.15 -0.20, -0.16 -0.18, -0.14 -0.19, -0.14 -0.17, -0.12 -0.16, -0.12 -0.17, -0.13 -0.17, -0.12 

Age-centred*Wave -0.03 -0.02 -0.02 -0.02 -0.02 -0.02 -0.02 -0.02 

 -0.03, -0.02 -0.03, -0.02 -0.03, -0.02 -0.03, -0.02 -0.03, -0.02 -0.03, -0.01 -0.03, -0.01 -0.03, -0.009 

Practice effects 1.81 1.85 1.66 1.53 1.58 1.57 1.53 1.37 

 1.06, 2.56 1.11, 2.60 0.95, 2.36 0.83, 2.22 0.88, 2.29 0.87, 2.27 0.84, 2.22 0.69, 2.05 

Non-employment         
>2-10% 0.47 0.48 0.40 0.32 0.44 0.45 0.40 0.35 

 0.10, 0.84 0.12, 0.85 0.06, 0.75 -0.03, 0.66 0.09, 0.79 0.10, 0.80 0.06, 0.74 0.01, 0.69 

>10-20% 0.22 0.22 -0.009 -0.14 0.04 0.06 0.03 -0.05 

 -0.20, 0.65 -0.20, 0.64 -0.41, 0.40 -0.55, 0.26 -0.36, 0.44 -0.34, 0.46 -0.36, 0.43 -0.45, 0.35 

>20-30% -0.009 0.0002 0.01 0.08 0.09 0.13 0.11 0.21 

 -0.67, 0.65 -0.65, 0.65 -0.61, 0.64 -0.54, 0.70 -0.53, 0.72 -0.49, 0.75 -0.51, 0.72 -0.40, 0.82 

>30% -1.02 -1.05 -0.98 -0.84 -0.91 -0.84 -0.88 -0.73 

 -1.82, -0.22 -1.84, -0.25 -1.74, -0.22 -1.59, -0.08 -1.67, -0.15 -1.60, -0.09 -1.63, -0.13 -1.48, 0.02 

Non-employment*wave 
        

>2-10% -0.08 -0.08 -0.09 -0.08 -0.09 -0.09 -0.08 -0.08 

 -0.20, 0.03 -0.20, 0.03 -0.20, 0.03 -0.20, 0.03 -0.21, 0.02 -0.20, 0.02 -0.19, 0.04 -0.19, 0.03 

>10-20% 0.03 0.03 0.03 0.03 0.02 0.02 0.03 0.03 

 -0.11, 0.16 -0.10, 0.16 -0.11, 0.16 -0.10, 0.16 -0.11, 0.15 -0.11, 0.16 -0.10, 0.16 -0.10, 0.16 

>20-30% -0.20 -0.19 -0.20 -0.20 -0.21 -0.21 -0.17 -0.19 

 -0.40, 0.004 -0.40, 0.007 -0.40, 0.004 -0.40, 0.003 -0.41, -0.01 -0.41, -0.008 -0.38, 0.03 -0.39, 0.01 

>30% 0.10 0.10 0.11 0.11 0.12 0.11 0.13 0.13 

 -0.18, 0.37 -0.17, 0.38 -0.17, 0.39 -0.16, 0.39 -0.16, 0.39 -0.16, 0.39 -0.15, 0.40 -0.14, 0.40 

Level 1: residual 4.80 4.80 4.80 4.81 4.79 4.79 4.83 4.81 

 4.56, 5.05 4.56, 5.05 4.56, 5.06 4.57, 5.07 4.55, 5.05 4.55, 5.04 4.59, 5.09 4.57, 5.06 

Level 2: intercept 5.82 5.67 4.86 4.64 4.79 4.75 4.50 4.32 
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 Model 1 Model 2a Model 2b Model 3 Model 4a Model 4b Model 5 Model 6 

 Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) 

 5.19, 6.54 5.05, 6.37 4.29, 5.50 4.08, 5.27 4.23, 5.43 4.19, 5.38 3.95, 5.13 3.78, 4.93 

Level 2: wave 0.13 0.13 0.13 0.12 0.12 0.13 0.11 0.11 

 0.08, 0.22 0.08, 0.22 0.08, 0.22 0.07, 0.21 0.07, 0.21 0.07, 0.21 0.06, 0.20 0.06, 0.20 
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Table E.24: Linear growth curve models for changes in verbal recall by non-employment between waves 3 and 7, women 

 Model 1 Model 2a Model 2b Model 3 Model 4a Model 4b Model 5 Model 6 

 
Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) 

Intercept 8.73 9.41 8.24 7.99 7.77 7.97 7.10 6.71 

 8.13, 9.32 8.80, 10.02 7.63, 8.84 7.26, 8.72 6.76, 8.77 6.97, 8.97 6.41, 7.78 5.58, 7.84 

Wave -0.28 -0.28 -0.28 -0.25 -0.23 -0.21 -0.33 -0.21 

 -0.41, -0.15 -0.41, -0.15 -0.41, -0.15 -0.40, -0.10 -0.37, -0.09 -0.34, -0.07 -0.51, -0.14 -0.42, -0.009 

Wave2 -0.02 -0.02 -0.02 -0.02 -0.02 -0.02 -0.01 -0.01 

 -0.05, 0.007 -0.05, 0.007 -0.05, 0.008 -0.05, 0.007 -0.04, 0.01 -0.04, 0.01 -0.04, 0.01 -0.04, 0.01 

Age centred -0.19 -0.19 -0.16 -0.16 -0.15 -0.15 -0.15 -0.14 

 -0.21, -0.18 -0.20, -0.17 -0.18, -0.15 -0.18, -0.15 -0.17, -0.13 -0.17, -0.13 -0.17, -0.14 -0.16, -0.13 

Age-centred*Wave -0.03 -0.03 -0.03 -0.03 -0.02 -0.02 -0.02 -0.02 

 -0.03, -0.02 -0.03, -0.02 -0.03, -0.02 -0.03, -0.02 -0.03, -0.02 -0.03, -0.02 -0.03, -0.02 -0.03, -0.02 

Practice effects 1.02 0.97 0.82 0.78 0.82 0.79 0.74 0.69 

 0.45, 1.59 0.41, 1.53 0.28, 1.35 0.25, 1.31 0.28, 1.36 0.25, 1.31 0.22, 1.26 0.18, 1.20 

Non-employment         
>10-20% 0.14 0.20 0.23 0.22 0.19 0.20 0.16 0.14 

 -0.26, 0.54 -0.20, 0.60 -0.15, 0.61 -0.15, 0.59 -0.19, 0.57 -0.18, 0.58 -0.21, 0.54 -0.23, 0.51 

>20-30% 0.39 0.44 0.54 0.48 0.52 0.52 0.45 0.41 

 0.008, 0.77 0.07, 0.82 0.17, 0.90 0.13, 0.84 0.16, 0.88 0.16, 0.88 0.09, 0.80 0.06, 0.76 

>30-40% 0.55 0.58 0.58 0.55 0.53 0.53 0.49 0.45 

 0.15, 0.96 0.18, 0.98 0.19, 0.97 0.16, 0.93 0.14, 0.92 0.15, 0.92 0.11, 0.88 0.07, 0.82 

>40-60% 0.09 0.13 0.29 0.28 0.26 0.29 0.23 0.24 

 -0.29, 0.47 -0.25, 0.51 -0.08, 0.65 -0.08, 0.64 -0.10, 0.63 -0.07, 0.65 -0.13, 0.59 -0.11, 0.60 

>60-80% 0.12 0.10 0.25 0.24 0.25 0.29 0.21 0.24 

 -0.33, 0.57 -0.34, 0.54 -0.18, 0.68 -0.19, 0.66 -0.18, 0.67 -0.14, 0.71 -0.21 0.63 -0.18, 0.65 

>80% -0.41 -0.42 -0.17 -0.13 -0.19 -0.15 -0.18 -0.13 

 -0.95, 0.13 -0.96, 0.11 -0.69, 0.35 -0.64, 0.39 -0.71, 0.32 -0.66, 0.37 -0.69, 0.33 -0.64, 0.38 

Non-employment*wave         
>10-20% 0.08 0.08 0.08 0.08 0.08 0.09 0.08 0.08 

 -0.04, 0.20 -0.04, 0.20 -0.04, 0.20 -0.04, 0.20 -0.03, 0.20 -0.03, 0.21 -0.03, 0.20 -0.03, 0.20 

>20-30% -0.03 -0.03 -0.03 -0.03 -0.03 -0.03 -0.03 -0.03 

 -0.14, 0.08 -0.14, 0.08 -0.14, 0.08 -0.14, 0.08 -0.14, 0.08 -0.14, 0.08 -0.14, 0.08 -0.14, 0.08 

>30-40% -0.08 -0.08 -0.08 -0.07 -0.07 -0.06 -0.06 -0.05 

 -0.20, 0.04 -0.20, 0.04 -0.20, 0.04 -0.19, 0.05 -0.19, 0.05 -0.18, 0.06 -0.18, 0.06 -0.16, 0.07 

>40-60% -0.04 -0.04 -0.04 -0.04 -0.03 -0.03 -0.02 -0.02 
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 Model 1 Model 2a Model 2b Model 3 Model 4a Model 4b Model 5 Model 6 

 
Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) 

 -0.15, 0.08 -0.15, 0.07 -0.15, 0.07 -0.15, 0.08 -0.15, 0.08 -0.14, 0.08 -0.13, 0.09 -0.13, 0.09 

>60-80% 0.01 0.01 0.01 0.02 0.01 0.01 0.03 0.04 

 -0.12, 0.15 -0.13 0.15 -0.13, 0.15 -0.12, 0.16 -0.13, 0.15 -0.12, 0.15 -0.11, 0.16 -0.10, 0.18 

>80% -0.04 -0.04 -0.03 -0.03 -0.03 -0.02 -0.004 0.005 

 -0.21, 0.13 -0.21, 0.13 -0.20, 0.14 -0.20, 0.14 -0.20, 0.14 -0.19, 0.15 -0.17, 0.16 -0.16, 0.17 

Level 1: residual 5.18 5.18 5.19 5.19 5.19 5.17 5.22 5.19 

 5.00, 5.37 5.00, 5.37 5.00, 5.38 5.01, 5.39 5.00, 5.38 4.99, 5.36 5.03, 5.41 5.00, 5.39 

Level 2: intercept 5.66 5.42 4.75 4.44 4.67 4.61 4.42 4.13 

 5.17, 6.20 4.95, 5.95 4.31, 5.24 4.01, 4.91 4.23, 5.15 4.18, 5.10 3.99, 4.90 3.72, 4.59 

Level 2: wave 0.10 0.10 0.10 0.10 0.10 0.10 0.08 0.08 

 0.07, 0.16 0.07, 0.16 0.06, 0.16 0.06, 0.16 0.06, 0.16 0.06, 0.16 0.05, 0.14 0.05, 0.14 
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Table E.25: Linear growth curve models for changes in search speed by non-employment between waves 3 and 5, men 

 Model 1 Model 2a Model 2b Model 3 Model 4a Model 4b Model 5 Model 6 

 Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) 

Intercept 268.79 275.73 261.43 267.01 232.24 233.10 237.49 222.74 

 253.38, 284.20 259.28, 292.19 244.27, 278.58 246.30, 287.71 192.96, 271.53 193.81, 272.39 215.00, 259.98 178.51, 266.97 

Wave -6.53 -6.42 -6.46 -5.37 -8.89 -8.97 -4.24 -6.49 

 -9.78, -3.27 -9.67, -3.16 -9.71, -3.21 -11.23, 0.50 -12.83, -4.95 -13.10, -4.83 -13.83, 5.34 -17.91, 4.92 

Age centred -3.08 -3.05 -2.75 -2.79 -2.48 -2.48 -2.77 -2.68 

 -3.77, -2.38 -3.75, -2.36 -3.45, -2.06 -3.50, -2.09 -3.20, -1.76 -3.20, 1.76 -3.48, -2.06 -3.42, -1.93 

Age centred2 -0.01 -0.02 -0.03 -0.02 -0.03 -0.03 -0.0004 -0.006 

 -0.09, 0.06 -0.09, 0.06 -0.10, 0.05 -0.10, 0.05 -0.10, 0.04 -0.10, 0.04 -0.07, 0.07 -0.08, 0.07 

Age-centred*Wave -0.01 -0.02 -0.03 -0.04 -0.02 -0.02 0.05 0.05 

 -0.37, 0.34 -0.38, 0.33 -0.38, 0.33 -0.40, 0.32 -0.38, 0.34 -0.38, 0.34 -0.32, 0.43 -0.32, 0.43 

Practice effects -2.92 2.68 -4.81 -5.25 -5.07 -5.20 -6.42 -6.48 

 -17.56, 11.72 -17.31, 11.95 -19.28, 9.65 -19.64, 9.15 -19.50, 9.36 -19.63, 9.22 -20.76, 7.92 -20.78, 7.81 

Non-employment         
>2-10% -2.05 -1.67 -2.83 -2.82 -1.89 -1.81 -2.39 -1.75 

 -11.37, 7.28 -10.98, 7.65 -12.04, 6.38 -12.00, 6.37 -11.10, 7.32 -11.03, 7.40 -11.53, 6.75 -10.90, 7.40 

>10-20% -11.79 -12.18 -15.070 -16.77 -14.91 -14.69 -14.73 -15.43 

 -22.59, -0.99 -22.96, -1.40 -26.43, -4.98 -27.51, -6.03 -25.63, -4.19 -25.42, -3.95 -25.37, -4.10 -26.13, -4.72 

>20-30% -12.76 -12.34 -12.86 -12.44 -11.13 -10.75 -9.09 -8.82 

 -29.43, 3.91 -28.99, 4.31 -29.34, 3.62 -28.93, 4.05 -27.61, 5.35 -27.26, 5.74 -25.51, 7.34 -25.28, 7.74 

>30% 1.7 -0.21 0.95 2.23 2.23 2.75 5.03 5.63 

 -18.78, 22.18 -20.72, 20.31 -19.34, 21.23 -18.01, 22.48 -18.04, 22.49 -17.57, 23.06 -15.14, 25.21 -14.54, 25.80 

Non-employment*wave         
>2-10% 3.59 3.52 3.45 3.42 3.33 3.34 3.46 3.47 

 -1.30, 8.48 -1.38, 8.40 -1.44, 8.33 -1.46, 8.30 -1.56, 8.21 -1.55, 8.22 -1.42, 8.34 -1.40, 8.35 

>10-20% 4.69 4.91 4.84 4.87 4.83 4.77 4.94 5.08 

 -0.95, 10.32 -0.72, 10.54 -0.79, 10.46 -0.75, 10.49 -0.80, 10.45 -0.86, 10.41 -0.69, 10.57 -0.55, 10.70 

>20-30% 5.39 5.41 5.29 4.96 5.13 5.01 5.21 4.83 

 -3.08, 13.86 -3.05, 13.87 -3.16, 13.75 -3.52, 13.45 -3.34, 13.59 -3.47, 13.49 -3.29, 13.70 -3.69, 13.34 

>30% -9,95 -9.70 -9.58 -10.28 -9.23 -9.25 -9.94 -10.10 

 -21.46, 1.55 -21.20, 1.80 -21.07, 1.91 -21.82, 1.25 -20.73, 2.26 -20.80, 2.30 -21.45, 1.57 -21.67, 1.46 

Level 1: residual 2315.52 2310.79 2309.05 2300.18 2303.31 2304.66 2292.3 2274.13 

 

2178.13, 2460.76 2174.44, 2455.69 2172.91, 2454.72 2164.51, 2444.35 2167.36, 2447.79 2168.56, 2449.30 2156.96, 2436.14 2139.73, 2416.98 
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 Model 1 Model 2a Model 2b Model 3 Model 4a Model 4b Model 5 Model 6 

 Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) 

Level 2: intercept 3552.70 3530.63 3402 3303.92 3371.59 3365.25 3311.24 3220.65 

 

3224.13, 3914.74 3203.91, 3890.66 3084.92, 3751.71 2993.81, 3646.15 3056.04, 3719.73 3049.79, 3713.34 3000.33, 3643.37 2916.16, 3556.94 
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Table E.26: Linear growth curve models for changes in search speed by non-employment between waves 3 and 5, women 

 Model 1 Model 2a Model 2b Model 3 Model 4a Model 4b Model 5 Model 6 

 Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) 

Intercept 277.33 283.91 278.90 270.69 276.67 279.73 260.42 255.35 

 230.51, 324.15 236.99, 330.82 231.85, 325.95 251.39, 289.99 247.76, 305.57 250.80, 308.65 242.10, 278.73 221.43, 289.27 

Wave -2.74 -2.72 -2.74 -2.20 -1.96 -1.53 -1.51 0.31 

 -6.53, 1.05 -6.51, 1.08 -6.53, 1.06 -7.40, 2.99 -6.15, 2.24 -5.95, 2.89 -9.33, 6.32 -8.88, 9.49 

Age centred -1.83 -1.80 -1.70 -1.70 -1.58 -1.56 -1.54 -1.46 

 -2.25, -1.40 -2.23, -1.37 -2.14, -1.27 -2.15, -1.26 -2.06, -1.10 -2.04, -1.08 -1.99, -1.09 -1.96, -0.97 

Age centred2 -0.08 -0.08 -0.08 -0.08 -0.08 -0.08 -0.07 -0.08 

 -0.12, -0.03 -0.12, -0.04 -0.12, -0.04 -0.12, -0.04 -0.13, -0.04 -0.13, -0.04 -0.12, -0.03 -0.12, -0.03 

Age-centred*Wave -0.40 -0.41 -0.41 -0.39 -0.39 -0.39 -0.38 -0.37 

 -0.63, -0.17 -0.63, -0.18 -0.63, -0.18 -0.62, -0.16 -0.63, -0.16 -0.62, -0.15 -0.63, -0.14 -0.62, -0.12 

Practice effects 12.58 12.58 12.68 15.24 14.62 13.93 13.45 13.57 

 -39.52, 64.67 -39.42, 64.58 -39.28, 64.64 3.36, 27.12 2.75, 26.49 2.09, 25.76 1.67, 25.23 1.82, 25.33 

Non-employment         
>10-20% 12.19 12.91 13.07 13.05 12.78 12.99 12.07 12.07 

 1.20, 23.17 1.93, 23.89 2.09, 24.05 2.08, 24.01 1.81, 23.75 2.05, 23.93 1.18, 22.96 1.20, 22.94 

>20-30% 8.79 9.41 9.9 10.03 9.89 9.98 8.5 8.97 

 -1.65, 19.22 -1.02, 19.84 -0.56, 20.35 -0.41, 20.48 -0.55, 20.33 -0.44, 20.39 -1.89, 18.89 -1.40, 19.33 

>30-40% 15.67 15.93 15.87 15.69 15.35 15.67 14.74 14.66 

 4.50, 26.84 4.78, 27.08 4.70, 27.04 4.52, 26.87 4.19, 26.51 4.53, 26.81 3.65, 25.83 3.58, 25.73 

>40-60% 7.49 8.07 8.83 8.92 8.85 9.49 8.29 9.04 

 -3.02, 17.99 -2.43, 18.57 -1.68, 19.35 -1.63, 19.47 -1.67, 19.36 -1.01, 19.99 -2.15, 18.72 -1.44, 19.51 

>60-80% 5.69 5.85 6.81 5.77 6.76 7.48 6.96 6.64 

 -6.57, 17.95 -6.39, 18.10 -5.47, 19.09 -6.58, 18.13 -5.51, 19.02 -4.77, 19.73 -5.22, 19.13 -5.61, 18.88 

>80% -8.10 -8.43 -7.10 -8.35 -6.93 -6.11 -6.52 -6.67 

 -23.03, 6.83 -23.34, 6.48 -22.04, 7.85 -23.52, 6.81 -21.86, 8.00 -21.02, 8.80 -21.34, 8.31 -21.71, 8.37 

Non-employment*wave         
>10-20% -5.34 -5.31 -5.33 -5.27 -5.29 -5.25 -5.36 -5.28 

 -11.04, 0.37 -11.01, 0.40 -11.04, 0.38 -10.99, 0.44 -11.01, 0.43 -10.97, 0.47 -11.08, 0.36 -11.02, 0.46 

>20-30% -4.64 -4.66 -4.66 -4.72 -4.59 -4.59 -4.87 -4.87 

 -10.09, 0.80 -10.11, 0.78 -10.10, 0.79 -10.16, 0.73 -10.04, 0.87 -10.05, 0.87 -10.34, 0.59 -10.35, 0.61 

>30-40% -4.59 -4.52 -4.52 -4.62 -4.28 -4.51 -4.38 -4.51 

 -10.42, 1.25 -10.35, 1.32 -10.35, 1.32 -10.46, 1.21 -10.12, 1.56 -10.35, 1.34 -10.23, 1.47 -10.37 1.35 

>40-60% -3.06 -2.98 -2.98 -3.06 -2.94 -3.10 -3.09 -3.35 
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 Model 1 Model 2a Model 2b Model 3 Model 4a Model 4b Model 5 Model 6 

 Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) 

 -8.52, 2.41 -8.45, 2.49 -8.45, 2.49 -8.53, 2.41 -8.42, 2.54 -8.59, 2.39 -8.58, 2.39 -8.85, 2.14 

>60-80% -1.11 -1.03 -1.02 -1.20 -0.90 -1.06 -1.04 -1.36 

 -7.66, 5.44 -7.58, 5.52 -7.57, 5.53 -7.76, 5.36 -7.46, 5.65 -7.63, 5.51 -7.61, 5.52 -7.94, 5.23 

>80% 5.5 5.46 5.49 5.27 5.39 5.25 5.34 4.74 

 -2.63 13.63 -2.67, 13.59 -2.64, 13.62 -2.89, 13.42 -2.76, 13.53 -2.91, 13.41 -2.82, 13.50 -3.46, 12.94 

Level 1: residual 2862.37 2861.72 2861.65 2858.44 2863.11 2866.27 2869.67 2867.39 

 

2736.25, 2994.30 2735.64, 2993.61 2735.57, 2993.54 2732.48, 2990.21 2736.88, 2995.16 2739.80, 2998.58 2742.87, 3002.32 2740.59, 3000.06 

Level 2: intercept 3981.24 3958.82 3946.56 3917.59 3919.96 3885.57 3824.49 3762.89 

 

3695.26, 4289.35 3674.10, 4265.61 3662.52, 4252.63 3635.09, 4222.03 3636.83, 4225.14 3603.79, 4189.38 3545.29, 4125.68 3486.63, 4061.03 
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Table E.27: Linear growth curve models for changes in search accuracy by non-employment between waves 3 and 5, men 
 

 Model 1 Model 2a Model 2b Model 3 Model 4a Model 4b Model 5 Model 6 

 Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) 

Intercept 15.99 16.68 15.38 15.65 13.41 13.57 13.69 12.49 

 15.04, 16.93 15.67, 17.69 14.34, 16.42 14.40, 16.91 11.00, 15.82 11.17, 15.98 12.30, 15.07 9.78, 15.20 

Wave -0.41 -0.41 -0.41 -0.18 -0.56 -0.52 -0.40 -0.30 

 -0.62, -0.19 -0.62, -0.19 -0.62, -0.20 -0.56, 0.20 -0.82, -0.30 -0.79, 0.25 -1.02, 0.23 -1.05, 0.44 

Age centred -0.25 -0.25 -0.23 -0.23 -0.21 -0.21 -0.23 -0.22 

 -0.30, -0.21 -0.30, -0.21 -0.27, -0.18 -0.28, -0.19 -0.25, -0.16 -0.25, -0.16 -0.28, -0.19 -0.27, -0.18 

Age centred2 -0.0001 -0.0005 -0.001 -0.001 -0.002 -0.001 0.0005 0.0003 

 -0.005, 0.004 -0.005, 0.004 -0.006, 0.003 -0.005, 0.003 -0.006, 0.003 -0.006, 0.003 -0.004, 0.005 -0.004, 0.005 

Age-centred*Wave 0.0008 0.0006 0.0007 -0.001 0.002 0.005 0.02 0.02 

 -0.02, 0.02 -0.02, 0.02 -0.02, 0.02 -0.02, 0.02 -0.02, 0.02 -0.02, 0.03 -0.009, 0.04 -0.009, 0.04 

Practice effects 0.39 0.39 0.21 0.17 0.16 0.13 0.06 0.007 

 -0.50, 1.29 -0.51, 1.12 -0.66, 1.08 -0.70, 1.04 -0.71, 1.03 -0.73, 1.00 -0.80, 0.93 -0.85, 0.86 

Non-employment         
>2-10% 0.15 0.17 0.08 0.01 0.14 0.15 0.07 0.07 

 -0.43, 0.73 -0.41, 0.75 -0.49, 0.64 -0.55, 0.58 -0.42, 0.71 -0.41, 0.72 -0.49, 0.63 -0.49, 0.63 

>10-20% -0.23 -0.26 -0.54 -0.67 -0.48 -0.44 -0.48 -0.56 

 -0.90, 0.44 -0.93, 0.40 -1.20, 0.12 -1.33, -0.02 -1.14, 0.18 -1.10, 0.21 -1.13, 0.17 -1.21, 0.09 

>20-30% -0.61 -0.57 -0.58 -0.56 -0.48 -0.42 -0.34 -0.32 

 -1.65, 0.42 -1.60, 0.46 -1.59, 0.43 -1.58, 0.45 -1.49, 0.53 -1.43, 0.59 -1.34, 0.67 -1.33, 0.68 

>30% -0.03 -0.15 -0.06 0.06 0.01 0.10 0.16 0.26 

 -1.30, 1.24 -1.43, 1.12 -1.31, 1.19 -1.19, 1.30 -1.23, 1.26 -1.15, 1.34 -1.07, 1.40 -0.97, 1.49 

Non-employment*wave 
        

>2-10% 0.09 0.10 0.09 0.10 0.08 0.09 0.12 0.13 

 -0.23, 0.42 -0.22, 0.42 -0.23, 0.41 -0.22, 0.42 -0.24, 0.40 -0.23, 0.41 -0.20, 0.44 -0.19, 0.45 

>10-20% 0.10 0.11 0.11 0.11 0.11 0.11 0.13 0.14 

 -0.27, 0.47 -0.25, 0.48 -0.26, 0.48 -0.26, 0.48 -0.26, 0.48 -0.26, 0.48 -0.24, 0.50 -0.23, 0.51 

>20-30% 0.07 0.07 0.06 0.01 0.07 0.06 0.07 0.03 

 -0.48, 0.63 -0.48, 0.63 -0.49, 0.62 -0.54, 0.57 -0.48, 0.63 -0.50, 0.62 -0.49, 0.63 -0.53, 0.59 

>30% -0.63 -0.61 -0.60 -0.66 -0.56 -0.52 -0.59 -0.57 

 -1.38, 0.12 -1.36, 0.14 -1.35, 0.15 -1.41, 0.10 -1.31, 0.19 -1.28, 0.24 -1.35, 0.16 -1.33, 0.19 

Level 1: residual 9.99 9.97 9.97 9.96 9.96 9.96 9.95 9.90 

 9.40, 10.62 9.38, 10.60 9.38, 10.59 9.38, 10.59 9.37, 10.58 9.37, 10.59 9.36, 10.57 9.31, 10.52 
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 Model 1 Model 2a Model 2b Model 3 Model 4a Model 4b Model 5 Model 6 

 Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) 

Level 2: intercept 12.83 12.63 11.75 11.35 11.51 11.40 11.22 10.76 

 11.58, 14.20 11.40, 13.99 10.59, 13.05 10.22, 12.61 10.36, 12.79 10.26, 12.68 10.09, 12.47 9.66, 11.98 
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Table E.28: Linear growth curve models for changes in search accuracy by non-employment between waves 3 and 5, women 

 Model 1 Model 2a Model 2b Model 3 Model 4a Model 4b Model 5 Model 6 

 Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) 

Intercept 16.94 17.71 16.95 16.26 16.85 17.04 15.36 14.99 

 16.12, 17.75 16.86, 18.56 16.06, 17.83 15.09, 17.42 15.12, 18.57 15.31, 18.77 14.26, 16.47 12.96, 17.03 

Wave -0.18 -0.17 -0.18 -0.26 -0.15 -0.12 -0.09 -0.15 

 -0.41, 0.06 -0.40, 0.06 -0.41, 0.06 -0.58, 0.05 -0.40, 0.11 -0.39, 0.15 -0.57, 0.39 -0.71, 0.41 

Age centred -0.20 -0.19 -0.18 -0.18 -0.16 -0.16 -0.16 -0.15 

 -0.22, -0.17 -0.22, -0.17 -0.20, -0.15 -0.20, -0.15 -0.19, -0.13 -0.19, -0.13 -0.19, -0.14 -0.18, -0.13 

Age centred2 -0.004 -0.004 -0.005 -0.005 -0.005 -0.005 -0.004 -0.004 

 -0.007, -0.001 -0.007, -0.002 -0.007, -0.002 -0.007, -0.002 -0.008, -0.002 -0.008, -0.002 -0.007, -0.002 -0.007, -0.002 

Age-centred*Wave -0.01 -0.02 -0.02 -0.01 -0.02 -0.01 -0.01 -0.01 

 -0.03, -0.0009 -0.03, -0.01 -0.03, -0.002 -0.03, -0.0006 -0.03, -0.001 -0.03, -0.0006 -0.03, 0.003 -0.03, 0.003 

Practice effects 1.36 1.35 1.28 1.24 1.28 1.24 1.18 1.14 

 0.64, 2.09 0.63, 2.07 0.57, 2.00 0.53, 1.96 0.56, 2.00 0.53, 1.95 0.47, 1.88 0.43, 1.84 

Non-employment 
        

>10-20% 0.78 0.86 0.90 0.89 0.89 0.90 0.82 0.82 

 0.11, 1.45 0.20, 1.53 0.23, 1.56 0.22, 1.55 0.22, 1.55 0.24, 1.56 0.17, 1.48 0.17, 1.48 

>20-30% 0.74 0.80 0.87 0.84 0.88 0.88 0.77 0.77 

 0.10, 1.37 0.17, 1.43 0.24, 1.50 0.21, 1.47 0.25, 1.51 0.25, 1.51 0.14, 1.39 0.15, 1.40 

>30-40% 1.57 1.6 1.60 1.58 1.56 1.58 1.50 1.49 

 0.89, 2.25 0.93, 2.28 0.92, 2.27 0.90, 2.25 0.89, 2.24 0.91, 2.26 0.83, 2.16 0.82, 2.16 

>40-60% 0.62 0.68 0.79 0.78 0.80 0.84 0.75 0.79 

 -0.02, 1.26 0.05, 1.32 0.15, 1.42 0.14, 1.42 0.17, 1.44 0.21, 1.47 0.12, 1.38 0.16, 1.42 

>60-80% 0.21 0.21 0.30 0.26 0.31 0.36 0.31 0.32 

 -0.54, 0.95 -0.53, 0.95 -0.44, 1.05 -0.49, 1.01 -0.43, 1.05 -0.38, 1.10 -0.43, 1.04 -0.42, 1.06 

>80% 0.15 0.12 0.30 0.29 0.31 0.36 0.33 0.40 

 -0.76, 1.06 -0.78, 1.03 -0.61, 1.20 -0.62, 1.21 -0.59, 1.21 -0.54, 1.26 -0.56, 1.22 -0.51, 1.30 

Non-employment*wave         
>10-20% -0.23 -0.22 -0.23 -0.22 -0.24 -0.23 -0.23 -0.24 

 -0.58, 0.12 -0.57, 0.12 -0.57, 0.12 -0.57, 0.13 -0.58, 0.11 -0.58, 0.12 -0.58, 0.12 -0.59, 0.11 

>20-30% -0.31 -0.31 -0.31 -0.32 -0.32 -0.32 -0.33 -0.34 

 -0.65, 0.02 -0.65, 0.02 -0.65, 0.02 -0.65, 0.01 -0.66, 0.01 -0.66, 0.01 -0.66, 0.004 -0.68, -0.009 

>30-40% -0.34 -0.33 -0.33 -0.34 -0.32 -0.34 -0.31 -0.33 

 -0.69, 0.02 -0.69, 0.03 -0.69, 0.03 -0.69, 0.02 -0.68, 0.03 -0.69, 0.02 -0.67, 0.04 -0.69, 0.02 

>40-60% -0.24 -0.23 -0.23 -0.23 -0.24 -0.25 -0.24 -0.27 
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 Model 1 Model 2a Model 2b Model 3 Model 4a Model 4b Model 5 Model 6 

 Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) 

 -0.58, 0.09 -0.57, 0.10 -0.57, 0.10 -0.57, 0.10 -0.57, 0.10 -0.58, 0.09 -0.58, 0.09 -0.60, 0.07 

>60-80% -0.06 -0.05 -0.05 -0.05 -0.05 -0.06 -0.06 -0.07 

 -0.46, 0.34 -0.45, 0.35 -0.45, 0.35 -0.45, 0.35 -0.45, 0.35 -0.46, 0.35 -0.46, 0.34 -0.47, 0.33 

>80% -0.001 -0.005 -0.0004 0.02 -0.01 -0.02 -0.02 -0.03 

 -0.50, 0.49 -0.50, 0.49 -0.50, 0.50 -0.48, 0.52 -0.51, 0.49 -0.52, 0.48 -0.52, 0.48 -0.53, 0.47 

Level 1: residual 10.67 10.66 10.66 10.64 10.67 10.69 10.70 10.69 

 10.19, 11.16 10.19, 11.15 10.19, 11.15 10.17, 11.13 10.20, 11.16 10.22, 11.19 10.22, 11.19 10.21, 11.18 

Level 2: intercept 14.79 14.48 14.23 14.05 14.09 13.92 13.62 13.36 

 13.72, 15.95 13.42, 15.61 13.19, 15.35 13.02, 15.16 13.06, 15.21 12.89, 15.03 12.60, 14.71 12.35, 14.44 
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Table E.29: Linear growth curve models for changes in verbal fluency by non-employment between waves 3 and 7, men 

 Model 1 Model 2a Model 2b Model 3 Model 4a Model 4b Model 5 Model 6 

 Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) 

Intercept 16.51 17.33 15.56 15.53 14.17 14.46 13.46 12.58 

 15.01, 18.01 15.78, 18.88 14.00, 17.13 13.73, 17.33 11.09, 17.25 11.39, 17.53 11.62, 15.29 9.18, 15.99 

Wave -0.03 -0.04 -0.04 -0.05 -0.14 -0.05 -0.02 0.03 

 -0.35, 0.29 -0.35, 0.28 -0.36, 0.27 -0.44, 0.34 -0.48, 0.20 -0.40, 0.29 -0.53, 0.49 -0.56, 0.62 

Wave2 -0.10 -0.10 -0.10 -0.10 -0.10 -0.09 -0.10 -0.10 

 -0.18, -0.03 -0.17, -0.03 -0.17, -0.03 -0.17, -0.03 -0.17, -0.02 -0.16, -0.02 -0.17, -0.03 -0.17, -0.03 

Age centred -0.26 -0.27 -0.24 -0.24 -0.21 -0.21 -0.22 -0.22 

 -0.31, -0.22 -0.32, -0.22 -0.28, -0.19 -0.29, -0.20 -0.26, -0.16 -0.26, -0.16 -0.27, -0.17 -0.27, -0.16 

Age-centred*Wave -0.04 -0.04 -0.04 -0.04 -0.04 -0.04 -0.03 -0.03 

 -0.06, -0.03 -0.06, -0.03 -0.06, -0.03 -0.06, -0.03 -0.06, -0.02 -0.06, -0.02 -0.05, -0.01 -0.05, -0.01 

Practice effects 2.55 2.61 2.39 2.20 2.31 2.29 2.16 1.96 

 1.07, 4.03 1.14, 4.08 0.96, 3.82 0.78, 3.62 0.89, 3.74 0.86, 3.71 0.75, 3.56 0.56, 3.36 

Non-employment         
>2-10% 0.23 0.25 0.13 0.04 0.19 0.22 0.13 0.08 

 -0.49, 0.96 -0.47, 0.97 -0.57, 0.84 -0.66, 0.74 -0.51, 0.90 -0.50, 0.90 -0.56, 0.83 -0.62, 0.78 

>10-20% 0.24 0.24 -0.10 -0.26 -0.04 -0.01 -0.02 -0.14 

 -0.59, 1.08 -0.59, 1.07 -0.92, 0.72 -1.08, 0.56 -0.86, 0.78 -0.84, 0.81 -0.83, 0.79 -0.95, 0.68 

>20-30% -0.83 -0.81 -0.80 -0.70 -0.69 -0.66 -0.63 -0.56 

 -2.12, 0.46 -2.09, 0.48 -2.05, 0.46 -1.96, 0.55 -1.95, 0.56 -1.92, 0.60 -1.87, 0.62 -1.82, 0.69 

>30% -1.79 -1.85 -1.77 -1.57 -1.66 -1.57 -1.60 -1.40 

 -3.36, -0.22 -3.42, -0.28 -3.30, -0.23 -3.09, -0.04 -3.20, -0.13 -3.11, -0.03 -3.12, -0.08 -2.93, 0.13 

Non-employment*wave         
>2-10% -0.12 -0.12 -0.13 -0.13 -0.13 -0.12 -0.11 -0.11 

 -0.36, 0.12 -0.36, 0.12 -0.37, 0.11 -0.37, 0.11 -0.37, 0.10 -0.36, 0.12 -0.35, 0.13 -0.34, 0.13 

>10-20% -0.02 -0.01 -0.02 -0.02 -0.03 -0.01 -0.02 -0.009 

 -0.31, 0.26 -0.30, 0.27 -0.31, 0.26 -0.30, 0.27 -0.32, 0.26 -0.30, 0.27 -0.31, 0.26 -0.29, 0.27 

>20-30% -0.19 -0.19 -0.20 -0.19 -0.23 -0.21 -0.12 -0.14 

 -0.62, 0.23 -0.62, 0.24 -0.63, 0.24 -0.62, 0.24 -0.66, 0.20 -0.64, 0.22 -0.56, 0.31 -0.57, 0.29 

>30% 0.003 0.02 0.03 0.02 0.03 0.06 0.1 0.10 

 -0.57, 0.57 -0.55, 0.59 -0.50, 0.60 -0.55, 0.59 -0.54, 0.60 -0.53, 0.63 -0.47, 0.68 -0.48, 0.67 

Level 1: residual 17.33 17.34 17.35 17.35 17.30 17.32 17.35 17.29 

 16.33, 18.40 16.34, 18.41 16.35, 18.42 16.35, 18.41 16.30, 18.36 16.31, 18.38 16.35, 18.42 16.29, 18.35 
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 Model 1 Model 2a Model 2b Model 3 Model 4a Model 4b Model 5 Model 6 

 Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) 

Level 2: intercept 23.33 22.82 21.13 20.41 21.21 21.13 20.41 19.98 

 20.88, 26.07 20.40, 25.54 18.82, 23.72 18.14, 22.95 18.89, 23.81 18.82, 23.74 18.15, 22.96 17.73, 22.51 

Level 2: wave 0.52 0.51 0.51 0.51 0.51 0.48 0.47 0.42 

 0.31, 0.88 0.30, 0.87 0.31, 0.87 0.30, 0.86 0.30, 0.87 0.27, 0.83 0.27, 0.83 0.23, 0.79 
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Table E.30: Linear growth curve models for changes in verbal fluency by non-employment between waves 3 and 7, women 

 Model 1 Model 2a Model 2b Model 3 Model 4a Model 4b Model 5 Model 6 

 Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) 

Intercept 16.86 18.32 15.99 15.62 15.05 15.24 13.91 12.83 

 15.75, 17.98 17.18, 19.46 14.87, 17.12 14.26, 16.97 13.17, 16.93 13.36, 17.12 12.63, 15.18 10.68, 14.97 

Wave -0.27 -0.27 -0.27 -0.27 -0.24 -0.20 -0.54 -0.50 

 -0.52, -0.02 -0.52, -0.02 -0.52, -0.02 -0.56, 0.02 -0.50, 0.02 -0.46, 0.06 -0.93, -0.16 -0.93, -0.06 

Wave2 -0.05 -0.04 -0.04 -0.04 -0.04 -0.04 -0.03 -0.03 

 -0.10, 0.005 -0.09, 0.006 -0.09, 0.006 -0.09, 0.006 -0.09, 0.009 -0.09, 0.008 -0.09, 0.02 -0.09, 0.02 

Age centred -0.27 -0.26 -0.22 -0.21 -0.20 -0.20 -0.20 -0.18 

 -0.30, -0.24 -0.29, -0.24 -0.25, -0.20 -0.24, -0.19 -0.23, -0.17 -0.23, -0.17 -0.23, -0.18 -0.21, -0.15 

Age-centred*Wave -0.03 -0.03 -0.03 -0.03 -0.03 -0.03 -0.02 -0.02 

 -0.04, -0.02 -0.04, -0.02 -0.04, -0.02 -0.04, -0.02 -0.04, -0.02 -0.04, -0.02 -0.03, -0.004 -0.03, -0.004 

Practice effects 1.79 1.70 1.54 1.54 1.54 1.51 1.37 1.38 

 0.72, 2.85 0.65, 2.74 0.55, 2.54 0.56, 2.52 0.55, 2.54 0.52, 2.50 0.40, 2.35 0.42, 2.34 

Non-employment         
>10-20% 0.69 0.83 0.90 0.88 0.87 0.88 0.80 0.79 

 -0.04, 1.42 0.11, 1.55 0.21, 1.59 0.20, 1.56 0.18, 1.56 0.19, 1.56 0.13, 1.48 0.13, 1.46 

>20-30% 0.76 0.90 1.11 1.03 1.09 1.09 0.99 0.93 

 0.07, 1.45 0.22, 1.58 0.45, 1.77 0.38, 1.68 0.44, 1.75 0.44, 1.75 0.34, 1.63 0.29, 1.57 

>30-40% 0.79 0.86 0.90 0.82 0.85 0.85 0.76 0.69 

 0.05, 1.53 0.13, 1.59 0.19, 1.60 0.13, 1.51 0.14, 1.55 0.15, 1.55 0.07, 1.45 0.007, 1.37 

>40-60% 0.15 0.25 0.56 0.50 0.53 0.56 0.47 0.44 

 -0.55, 0.85 -0.44, 0.94 -0.11, 1.22 -0.15, 1.16 -0.13, 1.19 -0.10, 1.22 -0.18, 1.12 -0.21, 1.09 

>60-80% -0.21 -0.24 0.16 0.18 0.17 0.21 0.12 0.19 

 -1.02, 0.61 -1.03, 0.56 -0.62, 0.93 -0.59, 0.95 -0.60, 0.94 -0.56, 0.98 -0.64, 0.88 -0.57, 0.94 

>80% -0.43 -0.43 0.09 0.20 0.07 0.11 0.09 0.20 

 -1.42, 0.55 -1.40, 0.54 -0.85, 1.03 -0.73, 1.14 -0.87, 1.00 -0.83, 1.04 -0.83, 1.01 -0.72, 1.12 

Non-employment*wave         
>10-20% 0.09 0.09 0.09 0.08 0.09 0.09 0.09 0.08 

 -0.14, 0.32 -0.14, 0.32 -0.14, 0.32 -0.15, 0.31 -0.15, 0.32 -0.14, 0.33 -0.14, 0.32 -0.16, 0.31 

>20-30% 0.09 0.09 0.09 0.08 0.08 0.09 0.10 0.10 

 -0.13, 0.31 -0.14, 0.31 -0.14, 0.31 -0.14, 0.30 -0.14, 0.30 -0.13, 0.31 -0.12, 0.32 -0.13, 0.32 

>30-40% -0.01 -0.01 -0.01 -0.02 -0.009 0.0001 0.03 0.03 

 -0.24, 0.22 -0.24, 0.22 -0.24, 0.22 -0.25, 0.22 -0.24, 0.22 -0.23, 0.23 -0.20, 0.25 -0.20, 0.26 



 

613 
 

 Model 1 Model 2a Model 2b Model 3 Model 4a Model 4b Model 5 Model 6 

 Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) 

>40-60% 0.07 0.07 0.07 0.06 0.07 0.07 0.10 0.09 

 -0.16, 0.30 -0.17, 0.30 -0.17, 0.30 -0.17, 0.30 -0.16, 0.30 -0.16, 0.30 -0.13, 0.33 -0.14, 0.33 

>60-80% 0.06 0.06 0.05 0.06 0.05 0.05 0.08 0.08 

 -0.21, 0.33 -0.22, 0.33 -0.22, 0.32 -0.22, 0.33 -0.22, 0.32 -0.22, 0.33 -0.19, 0.35 -0.19, 0.35 

>80% -0.03 -0.02 -0.01 0.0003 -0.01 -0.001 0.05 0.07 

 -0.37, 0.32 -0.37, 0.32 -0.36, 0.33 -0.35, 0.35 -0.36, 0.33 -0.35, 0.35 -0.29, 0.40 -0.28, 0.41 

Level 1: residual 15.88 15.88 15.89 15.90 15.92 15.93 15.93 15.91 

 15.18, 16.61 15.18, 16.61 15.19, 16.63 15.20, 16.63 15.22, 16.66 15.22, 16.66 15.23, 16.66 15.21, 16.64 

Level 2: intercept 19.41 18.38 16.24 15.28 16.05 15.92 15.24 14.40 

 17.79, 21.18 16.81, 20.09 14.78, 17.85 13.87, 16.83 14.59, 17.65 14.47, 17.52 13.82, 16.80 13.02, 15.92 

Level 2: wave 0.49 0.49 0.48 0.49 0.48 0.48 0.43 0.43 

 0.34, 0.70 0.34, 0.70 0.34, 0.70 0.34, 0.70 0.34, 0.70 0.34, 0.70 0.28, 0.64 0.28, 0.65 
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Tables E.31 - E.38 below present the findings of the sensitivity analyses that were undertaken to examine 

whether the association between non-employment situation and cognitive decline was affected by retest 

effects. The growth curve model series was the same as the series that was used to examine cognitive 

decline by non-employment (see above).  

 

In tables E.31 - E.38 below the fixed estimate for retest effects shows the cross-sectional effect of 

completing the relevant cognitive test in both waves 1 and 2 on baseline cognitive function. The fixed 

estimate for each non-employment situation shows the cross-sectional effect of non-employment situation 

on baseline cognitive function, and the wave-by-non-employment situation interaction terms show effect of 

each non-employment situation on longitudinal change in cognitive function
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Table E.31: Growth curve models for changes in verbal recall by non-employment situation, waves 3-7, men  
 Model 1 Model 2a Model 2b Model 3 Model 4a Model 4b Model 5 Model 6 
 Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) 

Intercept 6.98 7.36 6.21 6.58 5.51 5.70 4.90 4.96 

 6.24, 7.73 6.58, 8.13 5.43, 6.98 5.70, 7.46 4.03, 7.00 4.23, 7.18 4.01, 5.80 3.36, 6.56 

Wave -0.13 -0.13 -0.13 -0.12 -0.15 -0.14 -0.04 -0.06 

 -0.28, 0.03 -0.28, 0.02 -0.29, 0.02 -0.32, 0.07 -0.32, 0.01 -0.31, 0.02 -0.29, 0.21 -0.35, 0.22 

Wave2 -0.06 -0.05 -0.05 -0.05 -0.05 -0.05 -0.06 -0.05 

 -0.09, -0.02 -0.09, -0.02 -0.09, -0.02 -0.09, -0.02 -0.09, -0.01 -0.08, -0.01 -0.09, -0.02 -0.09, -0.01 

Age centred -0.18 -0.18 -0.16 -0.17 -0.14 -0.14 -0.15 -0.14 

 -0.21, -0.16 -0.21, -0.16 -0.18, -0.13 -0.19, -0.14 -0.16, -0.12 -0.16, -0.11 -0.17, -0.12 -0.17, -0.12 

Wave x Age-centred -0.03 -0.03 -0.03 -0.03 -0.03 -0.02 -0.02 -0.02 

 -0.04, -0.02 -0.03, -0.02 -0.03, -0.02 -0.03, -0.02 -0.03, -0.02 -0.03, -0.01 -0.03, -0.01 -0.03, -0.01 

Practice effects 1.70 1.74 1.61 1.50 1.55 1.53 1.50 1.36 

 0.95, 2.44 1.00, 2.48 0.90, 2.32 0.81, 2.20 0.84, 2.26 0.83, 2.24 0.81, 2.19 0.67, 2.04 

Unemployed and looking         

≥2% 0.07 0.09 0.30 0.40 0.36 0.39 0.34 0.46 

 -0.47, 0.61 -0.45, 0.63 -0.23, 0.82 -0.12, 0.92 -0.16, 0.87 -0.13, 0.90 -0.17, 0.85 -0.05, 0.97 

Wave x unemployed         

≥2% -0.20 -0.19 -0.20 -0.19 -0.21 -0.21 -0.19 -0.18 

 -0.37, -0.03 -0.36, -0.02 -0.37, -0.03 -0.36, -0.02 -0.38, 0.04 -0.38, -0.04 -0.36, -0.02 -0.35, -0.02 

Short-term job         
≥2% 0.45 0.50 0.56 0.61 0.49 0.47 0.59 0.57 

 -0.51, 1.41 -0.45, 1.46 -0.36, 1.48 -0.30, 1.53 -0.43, 1.40 -0.44, 1.39 -0.31, 1.49 -0.32, 1.46 

Wave x short-term job         

≥2% 0.01 0.01 0.01 0.03 0.02 0.04 0.01 0.05 

 -0.27, 0.30 -0.28, 0.30 -0.27, 0.30 -0.26, 0.32 -0.26, 0.31 -0.24, 0.33 -0.27, 0.29 -0.23, 0.33 

Sick/ disabled         
2-10% -0.80 -0.70 -0.51 -0.40 -0.41 -0.32 -0.41 -0.21 

 -1.58, -0.008 -1.48, 0.09 -1.26, 0.25 -1.15, 0.35 -1.16, 0.35 -1.07, 0.44 -1.15, 0.33 -0.95, 0.53 

>10% -0.76 -0.66 -0.35 -0.13 -0.13 -0.03 -0.17 0.17 

 -1.42, -0.11 -1.31, 0.006 -0.98, 0.28 -0.76, 0.50 -0.77, 0.50 -0.67, 0.60 -0.80, 0.45 -0.46, 0.80 

Wave x sick/ disabled         

2-10% -0.05 -0.05 -0.05 -0.04 -0.07 -0.07 -0.04 -0.04 

 -0.31, 0.21 -0.31, 0.21 -0.32, 0.21 -0.30, 0.22 -0.33, 0.19 -0.33, 0.20 -0.30, 0.22 -0.30, 0.23 

>10% -0.14 -0.13 -0.13 -0.11 -0.15 -0.16 -0.09 -0.10 
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 Model 1 Model 2a Model 2b Model 3 Model 4a Model 4b Model 5 Model 6 
 Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) 

 -0.35, 0.08 -0.34, 0.09 -0.35, 0.09 -0.33, 0.10 -0.37, 0.06 -0.38, 0.05 -0.31, 0.13 -0.32, 0.12 

Home/ family care         
≥2% -0.25 -0.21 0.02 0.15 0.06 0.08 -0.10 0.05 

 -1.14, 0.64 -1.09, 0.66 -0.83, 0.87 -0.69, 0.99 -0.79, 0.90 -0.76, 0.93 -0.94, 0.73 -0.77, 0.88 

Wave x home/ family care         

≥2% 0.01 0.01 0.005 0.007 0.005 -0.0009 0.05 0.04 

 -0.26, 0.28 -0.26, 0.28 -0.26, 0.27 -0.26, 0.28 -0.26, 0.27 -0.27, 0.27 -0.22, 0.31 -0.22, 0.31 

Retired         
2-10% 0.34 0.35 0.26 0.09 0.30 0.31 0.26 0.13 

 -0.05, 0.73 0.04, 0.74 -0.11, 0.64 -0.28, 0.46 -0.07, 0.90 -0.06, 0.68 -0.11, 0.62 -0.23, 0.50 

>10% 0.25 0.23 0.05 -0.17 0.09 0.09 0.07 -0.11 

 -0.21, 0.72 -0.23, 0.69 -0.39, 0.50 -0.62, 0.27 -0.36, 0.53 -0.35, 0.53 -0.36, 0.51 -0.54, 0.33 

Wave x retired         

2-10% -0.02 -0.02 -0.02 -0.02 -0.03 -0.03 -0.02 -0.02 

 -0.14, 0.10 -0.14, 0.10 -0.15, 0.10 -0.14, 0.11 -0.15, 0.10 -0.15, 0.10 -0.14, 0.10 -0.14, 0.10 

>10% 0.007 0.01 0.01 0.01 0.01 0.02 0.009 0.01 

 -0.14, 0.15 -0.13, 0.16 -0.14, 0.16 -0.14, 0.16 -0.13, 0.16 -0.13, 0.16 -0.14, 0.15 -0.13, 0.16 

Education/ training         
≥2% 1.13 0.96 0.13 -0.005 0.09 0.09 0.12 -0.007 

 0.55, 1.71 0.38, 1.54 -0.45, 0.71 -0.59, 0.58 -0.49, 0.67 -0.49, 0.66 -0.45, 0.68 -0.58, 0.56 

Wave x education/ training         

≥2% -0.02 -0.02 -0.02 -0.04 -0.01 -0.01 -0.03 -0.04 

 -0.21, 0.17 -0.21, 0.17 -0.21, 0.17 -0.23, 0.16 -0.20, 0.18 -0.20, 0.18 -0.22, 0.16 -0.23, 0.15 

Voluntary work         
≥2% 2.25 2.18 1.35 1.15 1.14 1.14 1.24 0.94 

 0.70, 3.81 0.64, 3.72 -0.14, 2.83 -0.32, 2.62 -0.35, 2.62 -0.34, 2.62 -0.22, 2.69 -0.50, 2.39 

Wave x voluntary work         

≥2% -0.30 -0.30 -0.30 -0.32 -0.25 -0.24 -0.29 -0.26 

 -0.73, 0.13 -0.73, 0.13 -0.74, 0.13 -0.75, 0.11 -0.69, 0.18 -0.67, 0.19 -0.72, 0.13 -0.69, 0.17 

Other non-employed         
2-5% -0.30 -0.26 -0.07 -0.10 -0.01 0.01 -0.04 -0.009 

 -1.05, 0.46 -1.01, 0.49 -0.79, 0.65 -0.81, 0.61 -0.73, 0.71 -0.71, 0.73 -0.74, 0.66 -0.71, 0.69 

>5% -0.84 -0.78 -0.61 -0.60 -0.67 -0.65 -0.58 -0.60 

 -1.59, -0.08 -1.53, 0.03 -1.34, 0.11 -1.32, 0.11 -1.39, 0.05 -1.37, 0.07 -1.28, 0.13 -1.30, 0.10 

Wave x other non-employed         
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 Model 1 Model 2a Model 2b Model 3 Model 4a Model 4b Model 5 Model 6 
 Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) 

2-5% -0.04 -0.03 -0.03 -0.03 -0.05 -0.04 -0.04 -0.05 

 -0.27, 0.19 -0.26, 0.20 -0.26, 0.20 -0.26, 0.20 -0.28, 0.18 -0.27, 0.19 -0.27, 0.18 -0.27, 0.18 

>5% 0.17 0.17 0.17 0.17 0.18 0.18 0.16 0.16 

 -0.09, 0.43 -0.08, 0.43 -0.09, 0.43 -0.09, 0.43 -0.08, 0.44 -0.08, 0.43 -0.10, 0.41 -0.09, 0.41 

Level 1: residual 4.80 4.80 4.80 4.81 4.79 4.79 4.83 4.81 
 4.56, 5.05 4.56, 5.05 4.56, 5.06 4.57, 5.06 4.55, 5.05 4.55, 5.04 4.59, 5.09 4.57, 5.06 

Level 2: intercept 5.67 5.56 4.87 4.64 4.81 4.75 4.51 4.31 

 5.04, 6.37 4.95, 6.26 4.30, 5.51 4.08, 5.27 4.24, 5.45 4.19, 5.39 3.96, 5.14 3.79, 4.93 

Level 2: wave 0.13 0.13 0.13 0.12 0.12 0.12 0.11 0.11 

 0.08, 0.21 0.08, 0.21 0.08, 0.21 0.07, 0.21 0.07, 0.21 0.07, 0.21 0.06, 0.20 0.06, 0.19 
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Table E.32: Growth curve models for changes in verbal recall by non-employment situation, waves 3-7, women 
 Model 1 Model 2a Model 2b Model 3 Model 4a Model 4b Model 5 Model 6 
 Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) 

Intercept 8.71 9.33 8.21 7.96 7.75 7.95 7.06 6.66 

 8.12, 9.30 8.73, 9.93 7.61, 8.81 7.24, 8.68 6.74, 8.75 6.94, 8.95 6.38, 7.74 5.54, 7.79 

Wave -0.27 -0.27 -0.27 -0.23 -0.22 -0.20 -0.31 -0.20 

 -0.39, -0.14 -0.40, -0.14 -0.40, -0.14 -0.37, 0.08 -0.36, -0.09 -0.33, -0.06 -0.49, 0.13 -0.40, 0.005 

Wave2 -0.02 -0.02 -0.02 -0.02 -0.02 -0.02 -0.01 -0.01 

 -0.05, 0.008 -0.05, 0.008 -0.05, 0.008 -0.05, 0.007 -0.04, 0.01 -0.04, 0.01 -0.04, 0.01 -0.04, 0.01 

Age centred -0.19 -0.19 -0.17 -0.17 -0.15 -0.15 -0.15 -0.14 

 -0.21, -0.18 -0.20, -0.17 -0.18, -0.15 -0.18, -0.15 -0.17, -0.14 -0.17, -0.13 -0.17, -0.14 -0.16, -0.13 

Wave x Age-centred -0.03 -0.03 -0.03 -0.03 -0.02 -0.02 -0.02 -0.02 

 -0.03, -0.02 -0.03, -0.02 -0.03, -0.02 -0.03, -0.02 -0.03, -0.02 -0.03, -0.02 -0.03, -0.01 -0.03, -0.01 

Practice effects 0.95 0.91 0.79 0.77 0.79 0.75 0.71 0.69 

 0.38, 1.51 0.35, 1.47 0.25, 1.33 0.25, 1.30 0.26, 1.33 0.22, 1.29 0.19, 1.24 0.17, 1.20 

Unemployed and looking         
≥2% 0.08 0.11 0.13 0.20 0.17 0.17 0.17 0.26 

 -0.47, 0.63 -0.44, 0.65 -0.39, 0.66 -0.32, 0.71 -0.35, 0.69 -0.35, 0.70 -0.35, 0.68 -0.25, 0.76 

Wave x unemployed         

≥2% 0.01 0.01 0.01 0.004 0.01 0.006 0.01 -0.002 

 -0.16, 0.18 -0.16, 0.18 -0.16, 0.18 -0.17, 0.17 -0.16, 0.18 -0.16, 0.18 -0.16, 0.18 -0.17, 0.17 

Short-term jobⱡ         
≥2% 0.32 0.34 0.40 0.28 0.37 0.38 0.37 0.26 

 -0.33, 0.98 -0.31, 0.98 -0.22, 1.03 -0.33, 0.90 -0.26, 0.99 -0.24, 1.00 -0.24, 0.98 -0.34, 0.86 

Wave x short-term job         

≥2% -0.06 -0.06 -0.06 -0.05 -0.05 -0.04 -0.04 -0.02 

 -0.26, 0.14 -0.25, 0.14 -0.25, 0.14 -0.25, 0.15 -0.25, 0.14 -0.24, 0.15 -0.23, 0.16 -0.22, 0.17 

Sick/ disabledⱡ         
≥2% -0.52 -0.40 -0.22 -0.08 -0.13 -0.06 -0.09 0.10 

 -0.96, -0.07 -0.84, 0.04 -0.64, 0.21 -0.50, 0.34 -0.56, 0.30 -0.48, 0.37 -0.52, 0.33 -0.32, 0.52 

Wave x sick/ disabled         

≥2% -0.10 -0.10 -0.10 -0.12 -0.09 -0.09 -0.07 -0.08 

 -0.24, 0.04 -0.24, 0.03 -0.24, 0.04 -0.26, 0.02 -0.23, 0.04 -0.23, 0.05 -0.21, 0.07 -0.22, 0.06 

Home/ family care†         
10-20% 0.19 0.27 0.33 0.32 0.31 0.30 0.23 0.21 

 -0.17, 0.55 -0.11, 0.61 -0.02, 0.67 -0.02, 0.66 -0.04, 0.65 -0.05, 0.64 -0.11, 0.57 -0.12, 0.55 
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 Model 1 Model 2a Model 2b Model 3 Model 4a Model 4b Model 5 Model 6 
 Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) 

>20-30% 0.42 0.46 0.58 0.55 0.55 0.55 0.50 0.47 

 0.06, 0.78 0.11, 0.82 0.24, 0.93 0.22, 0.89 0.21, 0.90 0.21, 0.89 0.16, 0.84 0.14, 0.80 

>30-40% 0.50 0.53 0.58 0.57 0.53 0.52 0.49 0.46 

 0.10, 0.91 0.13, 0.93 0.20, 0.97 0.19, 0.95 0.14, 0.91 0.13, 0.90 0.11, 0.87 0.09, 0.83 

>40-60% 0.31 0.34 0.47 0.48 0.45 0.46 0.39 0.43 

 -0.09, 0.72 -0.06, 0.74 0.08, 0.85 0.10, 0.86 0.06, 0.83 0.08, 0.84 0.01, 0.77 0.05, 0.80 

>60-80% 0.27 0.24 0.38 0.36 0.38 0.41 0.32 0.33 

 -0.19, 0.74 -0.22, 0.70 -0.06, 0.83 -0.08, 0.80 -0.07, 0.82 -0.04, 0.85 -0.11, 0.76 -0.11, 0.76 

>80% -0.46 -0.45 -0.20 -0.09 -0.20 -0.16 -0.18 -0.06 

 -1.04, 0.13 -1.03, 0.13 -0.76, 0.35 -0.65, 0.46 -0.76, 0.35 -0.72, 0.39 -0.73, 0.37 -0.60, 0.49 

Wave x home/ family care         

10-20% 0.08 0.08 0.08 0.08 0.08 0.09 0.08 0.09 

 -0.03, 0.19 -0.03, 0.19 -0.03, 0.19 -0.03, 0.18 -0.02, 0.19 -0.02, 0.20 -0.02, 0.19 -0.02, 0.19 

>20-30% -0.06 -0.06 -0.06 -0.06 -0.06 -0.06 -0.06 -0.06 

 -0.17, 0.04 -0.17, 0.04 -0.17, 0.05 -0.17, 0.05 -0.17, 0.05 -0.17, 0.05 -0.17, 0.04 -0.17, 0.04 

>30-40% -0.10 -0.10 -0.10 -0.10 -0.09 -0.08 -0.09 -0.07 

 -0.22, 0.01 -0.22, 0.01 -0.22, 0.02 -0.22, 0.02 -0.21, 0.03 -0.20, 0.03 -0.20, 0.03 -0.19, 0.05 

>40-60% -0.05 -0.06 -0.06 -0.05 -0.06 -0.06 -0.06 -0.06 

 -0.18, 0.07 -0.18, 0.06 -0.18, 0.06 -0.17, 0.07 -0.18, 0.06 -0.18, 0.06 -0.17, 0.06 -0.18, 0.06 

>60-80% -0.03 -0.04 -0.04 -0.02 -0.04 -0.04 -0.02 -0.006 

 -0.18, 0.11 -0.18, 0.11 -0.18, 0.11 -0.17, 0.12 -0.18, 0.11 -0.18, 0.11 -0.16, 0.13 -0.15, 0.14 

>80% -0.08 -0.08 -0.08 -0.07 -0.07 -0.07 -0.06 -0.05 

 -0.27. 0.10 -0.27, 0.10 -0.26, 0.11 -0.26, 0.11 -0.26, 0.12 -0.25, 0.12 -0.24, 0.13 -0.24, 0.14 

Retiredⱡ         
2-10% -0.04 0.03 0.07 -0.04 0.07 0.05 0.08 -0.01 

 -0.46, 0.39 -0.37, 0.45 -0.34, 0.48 -0.44, 0.37 -0.34, 0.48 -0.35, 0.46 -0.32, 0.48 -0.41, 0.38 

>10% 0.11 0.07 -0.03 -0.13 0.01 0.03 0.03 -0.05 

 -0.44, 0.66 -0.47, 0.62 -0.55, 0.50 -0.65, 0.38 -0.51, 0.53 -0.48, 0.55 -0.49, 0.54 -0.56, 0.46 

Wave x retired         

2-10% 0.01 0.01 0.01 0.02 0.006 0.004 -0.005 -0.003 

 -0.12, 0.14 -0.12, 0.14 -0.12, 0.14 -0.11, 0.15 -0.12, 0.13 -0.12, 0.13 -0.13, 0.12 -0.13, 0.12 

>10% -0.006 -0.005 -0.006 -0.002 -0.01 -0.01 0.01 0.02 

 -0.17, 0.16 -0.17, 0.16 -0.18, 0.16 -0.17, 0.17 -0.18, 0.16 -0.18, 0.16 -0.15, 0.18 -0.15, 0.18 

Education/ trainingⱡ         
≥2% 1.37 1.15 0.33 0.05 0.31 0.34 0.29 0.04 
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 Model 1 Model 2a Model 2b Model 3 Model 4a Model 4b Model 5 Model 6 
 Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) 

 0.85, 1.90 0.63, 1.67 -0.20, 0.85 -0.48, 0.57 -0.21, 0.84 -0.18, 0.86 -0.22, 0.81 -0.48, 0.56 

Wave x education/ training         

≥2% -0.05 -0.05 -0.05 -0.04 -0.05 -0.06 -0.05 -0.04 

 -0.21, 0.10 -0.21, 0.10 -0.20, 0.10 -0.19, 0.11 -0.20, 0.10 -0.21, 0.10 -0.20, 0.10 -0.19, 0.11 

Voluntary workⱡ         
≥2% 0.38 0.33 0.15 0.07 0.15 0.18 0.11 0.07 

 -0.25, 1.00 -0.29, 0.95 -0.45, 0.74 -0.52, 0.65 -0.45, 0.74 -0.41, 0.77 -0.47, 0.70 -0.50, 0.65 

Wave x voluntary work         

≥2% 0.10 0.10 0.10 0.11 0.11 0.10 0.09 0.10 

 -0.08, 0.29 -0.08, 0.29 -0.08, 0.28 -0.07, 0.30 -0.08, 0.29 -0.08, 0.28 -0.09, 0.27 -0.08, 0.28 

Other non-employedⱡ         
≥2% 0.03 -0.03 -0.03 -0.03 0.007 0.009 0.01 0.03 

 -0.51, 0.56 -0.56, 0.50 -0.54, 0.48 -0.53, 0.47 -0.50, 0.52 -0.50, 0.52 -0.49, 0.51 -0.46, 0.52 

Wave x other non-employed         

≥2% 0.13 0.13 0.13 0.13 0.12 0.13 0.13 0.14 

 -0.04, 0.29 -0.04, 0.29 -0.04, 0.29 -0.03, 0.30 -0.04, 0.29 -0.04, 0.29 -0.03, 0.29 -0.02, 0.31 

Level 1: residual 5.18 5.18 5.18 5.19 5.19 5.17 5.21 5.19 
 5.00, 5.37 5.00, 5.37 5.00, 5.38 5.01, 5.39 5.00, 5.38 4.99, 5.36 5.03, 5.41 5.00, 5.38 

Level 2: intercept 5.55 5.35 4.73 4.42 4.65 4.60 4.41 4.12 

 5.07, 6.09 4.88 5.88 4.29, 5.22 3.99, 4.89 4.21, 5.14 4.16, 5.08 3.98, 4.88 3.70, 4.58 

Level 2: wave 0.10 0.10 0.10 0.10 0.10 0.10 0.08 0.08 

 0.06, 0.16 0.06, 0.16 0.06, 0.16 0.06, 0.15 0.06, 0.15 0.06, 0.16 0.04, 0.14 0.04, 0.14 
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Table E.33: Growth curve models for changes in search speed by non-employment situation, waves 3-5, men  
 Model 1 Model 2a Model 2b Model 3 Model 4a Model 4b Model 5 Model 6 
 Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) 

Intercept 268.55 273.80 260.31 265.84 231.64 232.53 237.37 223.6 
 253.38, 283.72 257.60, 290.01 243.29, 277.32 245.25, 286.43 192.37, 270.92 193.26, 271.81 214.93, 259.81 179.33, 267.88 

Wave -5.19 -5.13 -5.19 -4.59 -7.58 -7.55 -3.92 -6.45 

 -8.30, -2.09 -8.24, -2.02 -8.30, -2.09 -10.44, 1.25 -11.38, -3.78 -11.54, -3.55 -13.50, 5.67 -17.84, 4.95 

Age centred -3.05 -3.02 -2.70 -2.71 -2.43 -2.42 -2.71 -2.59 

 -3.74, -2.35 -3.72, -2.32 -3.40, -2.00 -3.42, -2.01 -3.15, -1.70 -3.15, -1.69 -3.43, -2.00 -3.34, -1.84 

Age centred2 -0.02 -0.02 -0.03 -0.03 -0.04 -0.03 -0.005 -0.01 

 -0.10, 0.05 -0.10, 0.05 -0.10, 0.04 -0.10, 0.04 -0.11, 0.04 -0.11, 0.04 -0.08, 0.07 -0.08, 0.06 

Wave x Age-centred 0.0009 -0.009 -0.01 -0.03 -0.01 -0.0006 0.08 0.08 

 -0.36, 0.36 -0.37, 0.35 -0.37, 0.35 -0.39, 0.33 -0.37, 0.35 -0.36, 0.36 -0.30, 0.46 -0.30, 0.46 

Practice effects -4.11 -3.82 -5.17 -5.65 -5.36 -5.48 -6.50 -6.70 

 -18.70, 0.36 -18.41, 10.77 -19.63, 9.29 -20.03, 8.73 -19.79, 9.07 -19.90, 8.94 -20.83, 7.83 -20.98, 7.57 

Non-employmentⱡ:         
Unemployed and looking         

≥2% 6.15 6.02 9.12 10.95 10.34 10.61 10.47 12.36 

 -7.62, 19.91 -7.74, 19.77 -4.54, 22.79 -2.75, 24.65 -3.31, 23.99 -3.06, 24.28 -3.10, 24.04 -1.26, 25.99 

Wave x unemployed         

≥2% -0.34 -0.36 -0.41 -0.61 -0.80 -0.82 -0.59 -0.96 

 -7.67, 6.99 -7.68, 6.96 -7.73, 6.90 -8.00, 6.77 -8.12, 6.52 -8.17, 6.52 -7.92, 6.75 -8.35, 6.44 

Short-term job         

≥2% -2.41 -1.28 -1.27 -2.62 -1.77 -1.80 -1.11 -2.48 

 -26.84, 22.02 -25.68, 23.12 -25.47, 22.93 -26.72, 21.48 -25.94, 22.39 -25.95, 22.36 -25.13, 22.91 -26.43, 21.47 

Wave x short-term job         

≥2% 11.71 11.65 11.9 12.97 12.1 12.18 11.03 12.27 

 -0.77, 24.19 -0.82, 24.11 -0.56, 24.36 0.50, 25.44 -0.35, 24.55 -0.28, 24.64 -1.44, 23.49 -0.20, 24.74 

Sick/ disabled         

2-10% -16.49 -15.94 -12.95 -11.06 -11.27 -10.61 -10.85 -8.73 

 -36.77, 3.80 -36.25, 4.36 -33.09, 7.19 -31.10, 8.98 -31.39, 8.86 -30.82, 9.59 -30.87, 9.16 -28.74, 11.28 

>10% -20.43 -20.39 -16.78 -13.41 -13.88 -13.10 -10.90 -7.73 

 -37.20, -3.65 -37.22, -3.55 -33.53, -0.03 -30.27, 3.46 -30.77, 3.00 -30.12, 3.93 -27.73, 5.92 -24.80, 9.34 

Wave x sick/ disabled         

2-10% 6.23 6.39 6.06 5.47 5.41 5.23 6.55 5.66 

 -5.34, 17.80 -5.17, 17.95 5.49, 17.61 -6.10, 17.03 -6.16, 16.98 -6.40, 16.85 -5.04, 18.14 -5.99, 17.30 

>10% 2.58 3.07 3.08 1.69 2.53 2.37 3.92 2.32 
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 Model 1 Model 2a Model 2b Model 3 Model 4a Model 4b Model 5 Model 6 
 Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) 

 -6.49, 11.66 -6.01, 12.15 -6.00, 12.15 -7.54, 10.91 -6.57, 11.62 -6.81, 11.56 -5.35, 13.19 -7.06, 11.70 

Home/ family care         
≥2% -4.34 -3.17 -0.48 2.77 0.13 0.43 -0.06 2.93 

 -26.60, 17.92 -25.41, 19.07 -22.54, 21.59 -19.13, 24.68 -21.89, 22.14 -21.60, 22.45 -21.96, 21.83 -18.83, 24.69 

Wave x home/ family care         

≥2% -8.87 -9.02 -8.98 -9.94 -8.86 -8.97 -8.78 -9.26 

 -20.32, 2.59 -20.46, 2.43 -20.41, 2.46 -21.39, 1.51 -20.29, 2.58 -20.44, 2.49 -20.21, 2.66 -20.72, 2.19 

Retired         
2-10% 2.02 2.13 0.88 -0.49 1.70 1.82 1.41 0.80 

 -7.85, 11.89 -7.73, 11.98 -8.89, 10.66 -10.28, 9.29 -8.07, 11.47 -7.95, 11.59 -8.29, 11.10 -8.93, 10.53 

>10% -10.42 -11.06 -13.28 -16.33 -12.56 -12.51 -12.82 -15.19 

 -22.27, 1.43 -22.90, 0.79 -25.04, -1.52 -28.17, -4.50 -24.31, -0.81 -24.26, -0.77 -24.49, -1.15 -26.97, -3.41 

Wave x retired         

2-10% 0.63 0.68 0.68 0.8 0.67 0.63 0.50 0.75 

 -4.57, 5.83 -4.51, 5.87 -4.51, 5.87 -4.40, 6.01 -4.52, 5.87 -4.57, 5.83 -4.68, 5.69 -4.46, 5.96 

>10% 3.11 3.30 3.31 3.5 3.44 3.48 3.33 3.62 

 -3.06, 9.27 -2.86, 9.46 -2.84, 9.46 -2.68, 9.68 -2.71, 9.59 -2.67, 9.64 -2.82, 9.47 -2.56, 9.79 

Education/ training         
≥2% 17.31 15.07 3.09 -0.74 2.69 2.78 1.83 -1.70 

 2.71, 31.92 0.32, 29.83 -12.10, 18.27 -16.04, 14.56 12.48, 17.87 -12.39, 17.95 -13.27, 16.93 -16.92, 13.52 

Wave x education/ training         

≥2% -2.97 -2.90 -3.04 -1.85 -2.84 -2.98 -3.32 -2.22 

 -10.64, 4.69 -10.56, 4.76 -10.70, 4.61 -9.64, 5.93 -10.50, 4.82 -10.67, 4.71 -11.01, 4.37 -10.03, 5.59 

Voluntary work         
≥2% 26.83 26.3 12.58 9.57 8.88 8.86 10.94 6.28 

 -13.83, 67.53 -14.32, 66.93 -27.94, 53.09 -30.75, 49.89 -31.62, 49.39 -31.62, 49.34 -29.22, 51.11 -33.76, 46.31 

Wave x voluntary work         

≥2% -2.23 -2.45 -2.53 -1.70 -0.73 -0.59 -1.82 0.68 

 -22.12, 17.66 -22.32, 17.42 -22.39, 17.33 -21.67, 18.20 -20.62, 19.15 -20.49, 19.30 -21.65, 18.01 -19.20, 20.55 

Other non-employed         
2-5% -12.77 -12.93 -10.59 -9.77 -8.48 -8.30 -10.00 -7.69 

 -32.16, 6.61 -32.29, 6.43 -29.80, 8.62 -28.85, 9.30 -27.70, 10.73 -27.52, 10.92 -29.04, 9.05 -26.67, 11.28 

>5% -13.19 -12.88 -11.08 -9.16 -11.15 -11.07 -10.90 -8.86 

 -32.26, 5.89 -31.94, 6.18 -29.98, 7.82 -27.94, 9.62 -30.04, 7.74 -29.95, 7.82 -29.64, 7.85 -27.53, 9.81 

Wave x other         
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 Model 1 Model 2a Model 2b Model 3 Model 4a Model 4b Model 5 Model 6 
 Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) 

2-5% -1.30 -1.02 -0.87 -1.81 -1.50 -1.47 -0.59 -2.01 

 -11.21, 8.61 -10.93, 8.88 -10.77, 9.03 -11.72, 8.10 -11.40, 8.40 -11.40, 8.46 -10.48, 9.31 -11.94, 7.92 

>5% 2.79 3.01 2.96 2.61 2.82 2.93 2.77 2.09 

 -7.64, 13.22 -7.42, 13.43 -7.46, 13.38 -7.80, 13.01 -7.60, 13.25 -7.50, 13.35 -7.64, 13.17 -8.30, 12.48 

Level 1: residual 2313.91 2309.18 2307.35 2298.41 2301.37 2302.67 2291.05 2273.3 

 2177.26, 2459.13 2172.84, 2454.09 2171.22, 2452.02 2162.74, 2442.59 2165.45, 2445.82 2166.61, 2447.28 2155.69, 2434.91 2138.84, 2416.20 

Level 2: intercept 3503.91 3488.42 3385.99 3287.43 3358.05 3351.33 3297.96 3205.04 

 3178.51, 3862.64 3164.36, 3845.67 3069.68, 3734.89 2978.11, 3628.88 3043.15, 3705.52 3036.56, 3698.72 2987.65, 3640.49 2901.27, 3540.62 
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Table E.34: Growth curve models for changes in search speed by non-employment situation, waves 3-5, women 
 Model 1 Model 2a Model 2b Model 3 Model 4a Model 4b Model 5 Model 6 
 Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) 

Intercept 281.56 287.54 282.25 273.45 278.67 281.56 262.24 258.19 
 268.39, 294,73 273.70, 301.37 267.89, 296.98 254.34, 292.55 249.67, 307.68 252.54, 310.59 244.00, 280.49 224.21, 292.17 

Wave -3.72 -3.69 -3.72 -3.45 -2.89 -2.39 -2.49 -0.76 

 -7.24, -0.20 -7.22, -0.16 -7.25, -0.19 -8.42, 1.52 -6.88, 1.10 -6.63, 1.85 -10.22, 5.24 -9.86, 8.34 

Age centred -1.84 -1.82 -1.73 -1.73 -1.62 -1.59 -1.56 -1.48 

 -2.27, -1.41 -2.25, -1.39 -2.18, -1.29 -2.18, -1.29 -2.10, -1.13 -2.08, -1.10 -2.01, -1.10 -1.98, -0.98 

Age centred2 -0.08 -0.08 -0.08 -0.08 -0.08 -0.08 -0.07 -0.08 

 -0.12, -0.03 -0.12, -0.04 -0.12, -0.04 -0.12, -0.04 -0.13, -0.04 -0.13, -0.04 -0.12, -0.03 -0.12, -0.03 

Wave x Age-centred -0.42 -0.43 -0.43 -0.41 -0.42 -0.41 -0.41 -0.39 

 -0.66, -0.19 -0.66, -0.20 -0.66, -0.20 -0.65, -0.18 -0.65, -0.18 -0.64, -0.17 -0.66, -0.16 -0.64, -0.14 

Practice effects 14.77 14.79 14.63 15.19 14.57 13.95 13.51 13.75 

 2.87, 26.68 2.91, 26.67 2.75, 26.52 3.30, 27.07 2.69, 26.44 2.11, 25.79 1.72, 25.30 1.98, 25.52 

Non-employment:         
Unemployed and looking         

≥2% 7.59 7.94 8.28 8.77 8.72 8.89 8.90 9.52 

 -7.38, 22.55 -7.02, 22.90 -6.67, 23.24 -6.20 23.73 -6.23, 23.67 -6.02, 23.81 -5.95, 23.74 -5.31, 24.36 

Wave x unemployed         

≥2% -3.46 -3.46 -3.48 -3.18 -3.45 -3.74 -3.80 -3.73 

 -11.15, 4.23 -11.14, 4.23 -11.17, 4.21 -10.88, 4.52 -11.15, 4.24 -11.44, 3.96 -11.51, 3.91 -11.46, 4.00 

Short-term jobⱡ         

≥2% 2.45 2.44 2.57 2.14 2.03 1.98 1.99 1.19 

 -15.32, 20.22 -15.32, 20.19 -15.18, 20.32 -15.60, 19.87 -15.71, 19.76 -15.70, 19.67 -15.64, 19.61 -16.39, 18.77 

Wave x short-term job         

≥2% 6.99 7.00 7.00 6.79 7.35 7.92 7.28 7.86 

 -2.05, 16.03 -2.04, 16.04 -2.04, 16.04 -2.25, 15.83 -1.71, 16.40 -1.14, 16.99 -1.79, 16.34 -1.23, 16.94 

Sick/ disabledⱡ         

≥2% -7.74 -6.23 -5.33 -5.54 -4.14 -2.84 -2.76 -1.52 

 -20.00, 4.52 -18.55, 6.08 -17.67, 7.01 -17.96, 6.87 -16.53, 8.25 -15.27, 9.59 -15.11, 9.58 -13.96, 10.92 

Wave x sick/ disabled         

≥2% -1.52 -1.27 -1.26 -0.98 -1.11 -1.13 -0.91 -0.74 

 -7.88, 4.84 -7.66, 5.12 -7.65, 5.13 -7.45, 5.50 -7.52, 5.30 -7.60, 5.35 -7.41, 5.59 -7.31, 5.84 

Home/ family care†         

10-20% 10.03 10.71 11.11 11.05 11.06 11.03 9.73 9.73 

 0.09, 19.98 0.76, 20.66 1.15, 21.07 1.10, 21.01 1.11, 21.01 1.10, 20.96 -0.16, 19.63 -0.14, 19.60 
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 Model 1 Model 2a Model 2b Model 3 Model 4a Model 4b Model 5 Model 6 
 Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) 

>20-30% 7.71 8.29 8.85 9.27 8.52 8.49 7.62 8.01 

 -2.12, 17.53 -1.54, 18.12 -1.01, 18.72 -0.61, 19.14 -1.34, 18.37 -1.34, 18.32 -2.19, 17.43 -1.79, 17.81 

>30-40% 11.75 11.93 12.17 11.84 11.60 11.75 11.11 10.64 

 0.71, 22.78 0.90, 22.95 1.13, 23.21 0.77, 22.90 0.55, 22.64 0.73, 22.76 0.14, 22.07 -0.34, 21.62 

>40-60% 6.19 6.41 7.21 7.3 7.01 7.25 6.16 6.38 

 -4.86, 17.25 -4.55, 17.34 -3.86, 18.29 -3.82, 18.43 -4.05, 18.07 -3.78, 18.29 -4.85, 17.16 -4.66, 17.41 

>60-80% 5.04 5.10 6.01 4.95 5.65 6.22 5.72 5.13 

 -7.74, 17.83 -7.68, 17.87 -6.80, 18.81 -7.96, 17.86 -7.14, 18.44 -6.54, 18.99 -6.99, 18.42 -7.66, 17.92 

>80% -13.62 -13.75 -12.61 -13.26 -12.33 -11.47 -11.78 -11.46 

 -29.65, 2.40 -29.576 2.26 -28.65, 3.43 -29.46, 2.94 -28.36, 3.70 -27.48, 4.54 -27.70, 4.15 -27.54, 4.62 

Wave x home/ family care         

10-20% -2.61 -2.68 -2.68 -2.62 -2.55 -2.59 -2.69 -2.55 

 -7.75, 2.53 -7.82, 2.47 -7.82, 2.47 -7.76, 2.53 -7.70, 2.61 -7.74, 2.57 -7.84, 2.47 -7.71, 2.62 

>20-30% -3.72 -3.74 -3.72 -3.72 -3.61 -3.60 -3.94 -3.80 

 -8.86, 1.41 -8.88, 1.39 -8.86, 1.41 -8.85, 1.41 -8.75, 1.53 -8.74, 1.55 -9.09, 1.21 -8.95, 1.35 

>30-40% -3.89 -3.86 -3.84 -3.88 -3.52 -3.76 -3.88 -3.90 

 -9.59, 1.80 -9.55, 1.83 -9.53, 1.85 -9.57, 1.81 -9.22, 2.18 -9.47, 1.94 -9.59, 1.84 -9.62, 1.83 

>40-60% 0.08 0.08 0.10 0.03 0.12 0.15 0.05 0.02 

 -5.67, 5.83 -5.67, 5.83 -5.65, 5.85 -5.72, 5.78 -5.63, 5.87 -5.61, 5.90 -5.72, 5.81 -5.75, 5.79 

>60-80% 2.32 2.31 2.35 2.18 2.44 2.17 2.39 2.01 

 -4.60, 9.23 -4.61, 9.22 -4.57, 9.26 -4.74, 9.10 -4.48, 9.36 -4.76, 9.10 -4.54, 9.32 -4.94, 8.95 

>80% 6.88 6.84 6.91 6.74 6.82 6.58 6.90 6.24 

 -1.96, 15.62 -2.00, 15.68 -1.94, 15.75 -2.11, 15.60 -2.04, 15.67 -2.329, 15.45 -1.98, 15.79 -2.68, 15.16 

Retiredⱡ         

2-10% -0.89 -0.37 -0.31 -0.40 -0.54 -0.57 -0.55 -0.54 

 -12.47, 10.69 -11.94, 11.21 -11.89, 11.26 -11.99, 11.18 -12.10, 11.03 -12.11, 10.97 -12.04, 10.94 -12.02, 10.94 

>10% -4.65 -5.43 -6.28 -5.96 -5.71 -5.61 -5.18 -4.21 

 -19.63, 10.32 -20.40, 9.54 -21.26, 8.71 -20.96, 9.05 -20.68, 9.26 -20.54, 9.32 -20.06, 9.70 -19.09, 10.66 

Wave x retired         

2-10% -0.24 -0.18 -0.19 -0.10 -0.32 -0.64 -0.03 -0.29 

 -6.25, 5.78 -6.20, 5.84 -6.20, 5.83 -6.13, 5.94 -6.34, 5.70 -6.67, 5.39 -6.06, 6.00 -6.35, 5.76 

>10% -3.49 -3.57 -3.58 -3.99 -3.65 -3.47 -3.46 -3.85 

 -11.13, 4.15 -11.21, 4.07 -11.22, 4.06 -11.63, 3.66 -11.29, 4.00 -11.12, 4.18 -11.13, 4.20 -11.52, 3.83 

Education/ trainingⱡ         
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 Model 1 Model 2a Model 2b Model 3 Model 4a Model 4b Model 5 Model 6 
 Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) 

≥2% 17.43 15.59 11.28 8.81 10.89 11.32 10.54 8.32 

 3.19, 31.66 1.29, 29.88 -3.63, 26.19 -6.37, 23.99 -4.00, 25.78 -3.54, 26.17 -4.26, 25.35 -6.73, 23.38 

Wave x education/ training         

≥2% -9.15 -9.06 -9.01 -9.58 -8.95 -9.04 -8.88 -9.49 

 -16.32, -1.98 -16.23, -1.88 -16.18, -1.83 -16.80, -2.36 -16.13, -1.76 -16.23, -1.85 -16.09, -1.66 -16.74, -2.23 

Voluntary workⱡ         
≥2% 9.32 9.12 8.28 6.91 8.65 9.09 8.04 7.82 

 -7.76, 26.40 -7.95, 26.19 -8.79, 25.35 -10.20, 24.02 -8.42, 25.71 -7.94, 26.11 -8.91, 24.99 -9.14, 24.79 

Wave x voluntary work         

≥2% 3.30 3.33 3.32 2.81 3.27 3.26 3.00 2.33 

 -5.41, 12.03 -5.39, 12.05 -5.40, 12.04 -5.94, 11.56 5.46, 12.01 -5.48, 12.00 -5.76, 11.75 -6.47, 11.13 

Other non-employedⱡ         
≥2% -0.40 -0.96 -0.82 0.80 -0.31 -0.49 -0.62 1.26 

 -15.17, 14.36 -15.73, 13.80 -15.57, 13.93 -13.97, 15.58 -15.07, 14.44 -15.21, 14.24 -15.26, 14.02 -13.39, 17.92 

Wave x other         

≥2% -0.72 -0.62 -0.61 -0.94 -0.84 -0.73 -0.75 -1.19 

 -8.30, 6.86 -8.20, 6.96 -8.19, 76.98 -8.54, 6.65 -8.43, 6.75 -8.33, 6.87 -8.36, 6.85 -8.81, 6.43 

Level 1: residual 2855.66 2855.18 2855.25 2851.59 2856.47 2859.28 2862.20 2859.52 

 2729.87, 2729.25 2729.41, 2986.74 2729.48, 2986.81 2725.95, 2983.02 2730.54, 2988.20 2733.13, 2991.25 2735.76, 2994.48 2733.08, 2991.81 

Level 2: intercept 3959.58 3939.87 3928.45 3902.3 3903.67 3870.29 3814.29 3754.3 

 3675.07, 4266.11 3656.45, 4245.74 3645.65, 4233.19 3620.89, 4205.59 3621.66, 4207.64 3589.60, 4172.92 3535.97, 4114.53 3478.78, 4051.64 
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Table E.35: Growth curve models for changes in search accuracy by non-employment situation, waves 3-5, men  
 Model 1 Model 2a Model 2b Model 3 Model 4a Model 4b Model 5 Model 6 
 Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) 

Intercept 16.05 16.59 15.39 15.65 13.49 13.65 13.67 12.59 

 15.12, 16.98 15.60, 17.58 14.36, 16.42 14.39, 16.90 11.09, 15.90 11.25, 16.05 12.29, 15.06 9.88, 15.30 

Wave -0.31 -0.31 -0.31 -0.11 -0.46 -0.42 -0.27 -0.20 

 -0.51, -0.10 -0.51, -0.10 -0.52, -0.11 -0.50, 0.27 -0.71, -0.21 -0.68, -0.16 -0.90, 0.35 -0.95, 0.54 

Age centred -0.25 -0.25 -0.22 -0.23 -0.20 -0.20 -0.23 -0.22 

 -0.30, -0.21 -0.29, -0.21 -0.27, -0.18 -0.27, -0.19 -0.25, -0.16 -0.25, -0.16 -0.27, -0.18 -0.26, -0.17 

Age centred2 -0.0008 -0.001 -0.002 -0.001 -0.002 -0.002 0.0006 -0.00008 

 -0.005, 0.004 -0.006, 0.003 -0.006, 0.003 -0.006, 0.003 -0.006, 0.002 -0.006, 0.003 -0.004, 0.005 -0.005, 0.004 

Wave x Age-centred 0.001 0.001 0.0009 -0.001 0.001 0.004 0.02 0.02 

 -0.02, 0.02 -0.02, 0.02 -0.006, 0.003 -0.02, 0.02 -0.02, 0.02 -0.02, 0.03 -0.009, 0.04 -0.009, 0.04 

Practice effects 0.29 0.28 0.17 0.14 0.13 -0.10 0.05 -0.009 

 -0.60, 1.18 -0.61, 1.17 -0.70, 1.05 -0.73, 1.01 -0.74, 1.00 -0.76, 0.97 -0.82, 0.91 -0.86, 0.85 

Non-employment situationsⱡ:         
Unemployed and looking         

≥2% -0.01 -0.03 0.21 0.31 0.29 0.33 0.27 0.39 

 -0.87, 0.84 -0.88, 0.83 -0.63, 1.05 -0.53, 1.15 -0.55, 1.13 -0.50, 1.17 -0.56, 1.10 -0.44, 1.22 

Wave x unemployed         

≥2% 0.08 0.08 0.08 0.05 0.06 0.07 0.10 0.07 

 -0.40, 0.56 -0.40, 0.56 -0.40, 0.56 -0.43, 0.54 -0.42, 0.54 -0.41, 0.55 -0.38, 0.58 -0.42, 0.56 

Short-term job         
≥2% 0.28 0.35 0.39 0.42 0.33 0.32 0.42 0.40 

 -1.24, 1.79 -1.16, 1.86 -1.09, 1.88 -1.06, 1.90 -1.16, 1.81 -1.16, 1.79 -1.05, 1.89 -1.06, 1.86 

Wave x short-term job         

≥2% 0.2 0.21 0.24 0.28 0.25 0.27 0.21 0.28 

 -0.61, 1.02 -0.61, 1.02 -0.58, 1.05 -0.54, 1.10 -0.57, 1.06 -0.54, 1.09 -0.61, 1.03 -0.54, 1.10 

Sick/ disabled         
2-10% -0.47 0.44 -0.19 -0.06 -0.09 0.01 -0.06 0.15 

 -1.74, 0.78 -1.69, 0.82 -1.43, 1.04 -1.29, 1.18 -1.32, 1.14 -1.23, 1.25 -1.28, 1.17 -1.07, 1.38 

>10% -1.17 -1.13 -0.82 -0.54 -0.63 -0.51 -0.49 -0.17 

 -2.21, -0.13 -2.17, -0.09 -1.84, 0.21 -1.57, 0.50 -1.66, 0.41 -1.55, 0.54 -1.52, 0.54 -1.22, 0.87 

Wave x sick/ disabled         

2-10% -0.10 -0.08 -0.11 -0.15 -0.16 -0.17 -0.05 -0.13 

 -0.85, 0.66 -0.84, 0.67 -0.87, 0.64 -0.91, 0.60 -0.92, 0.60 -0.93, 0.59 -0.81, 0.71 -0.89, 0.63 
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 Model 1 Model 2a Model 2b Model 3 Model 4a Model 4b Model 5 Model 6 
 Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) 

>10% -0.19 -0.17 -0.17 -0.29 -0.19 -0.19 -0.04 -0.17 

 -0.78, 0.40 -0.77, 0.42 -0.76, 0.42 -0.89, 0.32 -0.79, 0.40 -0.79, 0.41 -0.65, 0.57 -0.78, 0.45 

Home/ family care         
≥2% -0.36 -0.26 -0.02 0.19 0.004 0.05 -0.02 0.18 

 -1.74, 1.02 -1.64, 1.11 -1.38, 1.33 -1.16, 1.53 -1.34, 1.35 -1.30, 1.39 -1.36, 1.32 -1.15, 1.51 

Wave x home/ family care         

≥2% -0.40 -0.40 -0.40 -0.45 -0.38 -0.39 -0.39 -0.40 

 -1.15, 0.35 -1.15, 0.35 -1.15, 0.35 -1.20, 0.30 -1.13, 0.37 -1.14, 0.37 -1.14, 0.36 -1.15, 0.36 

Retired         
2-10% 0.25 0.26 0.16 0.02 0.22 0.24 0.17 0.10 

 -0.36, 0.86 -0.35, 0.87 -0.44, 0.76 -0.58, 0.62 -0.38, 0.82 -0.36, 0.84 -0.42, 0.76 -0.49, 0.70 

>10% 0.08 0.04 -0.14 -0.40 -0.09 -0.08 -0.14 -0.33 

 -0.65, 0.82 -0.69, 0.78 -0.86, 0.58 -1.13, 0.33 -0.81, 0.63 -0.80, 0.64 -0.85, 0.58 -1.05, 0.39 

Wave x retired         

2-10% -0.05 -0.05 -0.05 -0.02 -0.05 -0.05 -0.04 -0.01 

 -0.39, 0.29 -0.39, 0.29 -0.39, 0.29 -0.36, 0.32 -0.39, 0.29 -0.39, 0.29 -0.38, 0.30 -0.36, 0.33 

>10% -0.17 -0.16 -0.16 -0.13 -0.15 -0.14 -0.14 -0.10 

 -0.58, 0.23 -0.57, 0.24 -0.56, 0.25 -0.54, 0.27 -0.55, 0.26 -0.54, 0.27 -0.54, 0.26 -0.50, 0.31 

Education/ training         
≥2% 1.44 1.22 0.30 0.12 0.26 0.28 0.29 0.08 

 0.53, 2.34 0.30, 2.13 -0.64, 1.23 -0.39, 0.63 -0.66, 1.19 -0.64, 1.21 -0.63, 1.21 -0.85, 1.01 

Wave x education/ training         

≥2% 0.05 0.05 0.04 1.38 0.07 0.03 -0.03 0.05 

 -0.46, 0.55 -0.45, 0.55 -0.46, 0.54 -1.09, 3.86 -0.43, 0.57 -0.47, 0.53 -0.54, 0.47 -0.47, 0.56 

Voluntary work         
≥2% 2.83 2.74 1.67 -1.54 1.40 1.40 1.52 1.14 

 0.31, 5.34 0.23, 5.25 -0.82, 4.15 -2.84, -0.23 -1.08, 3.88 -1.08, 3.87 -0.93, 3.98 -1.31, 3.58 

Wave x voluntary work         

≥2% -1.58 -1.59 -1.60 -1.54 -1.48 -1.46 -1.53 -1.35 

 -2.88, -0.27 -2.89, -0.29 -2.90, -0.29 -2.84, -0.23 -2.79, -0.18 -2.76, -0.15 -2.84, -0.23 -2.66, -0.05 

Other non-employed         
2-5% -1.10 -1.09 -0.93 -0.91 -0.77 -0.74 -0.88 -0.74 

 -2.30, 0.10 -2.29, 0.10 -2.11, 0.25 -2.09, 0.26 -1.94, 0.41 -1.92, 0.43 -2.05, 0.28 -1.89, 0.42 

>5% -1.08 -1.04 -0.87 -0.80 -0.92 -0.91 -0.81 -0.76 

 -2.26, 0.10 -2.22, 0.14 -2.03, 0.29 -1.95, 0.36 -2.08, 0.24 -2.06, 0.25 -1.96, 0.34 -1.90, 0.38 
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 Model 1 Model 2a Model 2b Model 3 Model 4a Model 4b Model 5 Model 6 
 Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) 

Wave x other non-employed         

2-5% -0.11 -0.11 -0.09 -0.15 -0.14 -0.12 -0.09 -0.17 

 -0.76, 0.53 -0.76, 0.54 -0.74, 0.56 -0.80, 0.50 -0.79, 0.50 -0.77, 0.53 -0.74, 0.56 -0.82, 0.48 

>5% 0.03 0.03 0.03 0.01 0.03 0.06 0.004 -0.02 

 -0.65, 0.71 -0.65, 0.72 -0.65, 0.72 -0.67, 0.69 -0.65, 0.72 -0.63, 0.74 -0.68, 0.69 -0.70, 0.67 

Level 1: residual 9.96 9.95 9.94 9.94 9.93 9.94 9.92 9.89 
 9.37, 10.59 9.36, 10.57 9.36, 10.57 9.35, 10.56 9.35, 10.56 9.35, 10.57 9.34, 10.55 9.30, 10.51 

Level 2: intercept 12.51 12.38 11.69 11.31 11.46 11.35 11.17 10.71 

 11.29, 13.86 11.17, 13.72 10.53, 12.98 10.18, 12.57 10.32, 12.74 10.21, 12.62 10.05, 12.42 9.62, 11.93 
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Table E.36: Growth curve models for changes in search accuracy by non-employment situation, waves 3-5, women 
 Model 1 Model 2a Model 2b Model 3 Model 4a Model 4b Model 5 Model 6 
 Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) 

Intercept 17.10 17.81 17.10 16.45 17.01 17.19 15.54 15.20 

 16.29, 17.90 16.97, 18.65 16.22, 17.98 15.29, 17.60 15.28, 18.75 15.46, 18.92 14.43, 16.64 13.16, 17.23 

Wave -0.22 -0.22 -0.22 -0.31 -0.19 -0.17 -0.13 -0.19 

 -0.44, -0.005 -0.43, -0.0006 -0.44, -0.005 -0.62, -0.01 -0.44, 0.05 -0.43, 0.09 -0.60, 0.34 -0.75. 0.36 

Age centred -0.20 -0.19 -0.18 -0.18 -0.16 -0.16 -0.17 -0.16 

 -0.22, -0.17 -0.22, -0.17 -0.20, -0.15 -0.21, -0.15 -0.19, -0.13 -0.19, -0.13 -0.19, -0.14 -0.19, -0.13 

Age centred2 -0.004 -0.004 -0.005 -0.005 -0.005 -0.005 -0.004 -0.004 

 -0.007, -0.002 -0.007, -0.002 -0.007, -0.002 -0.007, -0.002 -0.008, -0.002 -0.008, -0.002 -0.007, -0.002 -0.007, -0.002 

Wave x Age-centred -0.02 -0.02 -0.02 -0.02 -0.02 -0.02 -0.01 -0.01 

 -0.03, -0.003 -0.03, -0.003 -0.03, -0.003 -0.03, -0.002 -0.03, -0.003 -0.03, -0.002 -0.03, 0.001 -0.03, 0.002 

Practice effects 1.29 1.29 1.24 1.22 1.25 1.21 1.15 1.13 

 0.56, 2.01 0.57, 2.01 0.53, 1.96 0.50, 1.94 0.52, 1.97 0.50, 1.93 0.44, 1.86 0.42, 1.84 

Unemployed and looking         
≥2% 0.17 0.20 0.22 0.25 0.26 0.27 0.30 0.34 

 -0.74, 1.09 -0.79, 1.11 -0.68, 1.13 -0.66, 1.15 -0.64, 1.17 -0.62, 1.17 -0.60, 1.19 -0.56, 1.23 

Wave x unemployed         

≥2% -0.02 -0.02 -0.02 -0.01 -0.02 -0.04 -0.05 -0.06 

 -0.49, 0.45 -0.48, 0.45 -0.49, 0.45 -0.48, 0.46 -0.49, 0.45 -0.51, 0.43 -0.52, 0.42 -0.53, 0.42 

Short-term jobⱡ         
≥2% 0.57 0.57 0.59 0.53 0.56 0.55 0.54 0.46 

 -0.52, 1.65 -0.51, 1.65 -0.48, 1.66 -0.54, 1.60 -0.52, 1.63 -0.52, 1.62 -0.53, 1.60 -0.59, 1.52 

Wave x short-term job         

≥2% 0.12 0.12 0.12 0.10 0.13 0.17 0.15 0.17 

 -0.43, 0.67 -0.43, 0.67 -0.43, 0.67 -0.45, 0.65 -0.42, 0.69 -0.39, 0.72 -0.40, 0.70 -0.39, 0.72 

Sick/ disabledⱡ         
≥2% -0.82 -0.66 -0.52 -0.48 -0.39 -0.31 -0.35 -0.19 

 -1.57, -0.08 -1.40, 0.09 -1.27, 0.23 -1.22, 0.27 -1.14, 0.35 -1.06, 0.44 -1.09, 0.40 -0.94, 0.56 

Wave x sick/ disabled         

≥2% -0.18 -0.15 -0.15 -0.11 -0.15 -0.15 -0.12 -0.10 

 -0.57, 0.21 -0.54, 0.24 -0.54, 0.24 -0.51, 0.28 -0.54, 0.24 -0.55, 0.24 -0.51, 0.28 -0.51, 0.30 

Home/ family care†         
10-20% 0.56 0.62 0.68 0.66 0.67 0.67 0.57 0.57 

 -0.04, 1.17 0.02, 1.22 0.07, 1.28 0.06, 1.27 0.07, 1.28 0.07, 1.27 -0.03, 1.17 -0.03, 1.16 
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 Model 1 Model 2a Model 2b Model 3 Model 4a Model 4b Model 5 Model 6 
 Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) 

>20-30% 0.93 0.97 1.05 1.04 1.03 1.03 0.96 0.95 

 0.33, 1.53 0.38, 1.57 0.45, 1.65 0.44, 1.64 0.44, 1.63 0.44, 1.63 0.37, 1.55 0.36, 1.54 

>30-40% 0.98 1.00 1.03 1.01 0.99 1.00 0.95 0.93 

 0.31, 1.65 0.33, 1.67 0.36, 1.70 0.34, 1.68 0.33, 1.66 0.34, 1.67 0.28, 1.61 0.27, 1.59 

>40-60% 0.51 0.54 0.63 0.63 0.62 0.64 0.55 0.57 

 -0.16, 1.19 -0.13, 1.21 -0.04, 1.30 -0.04, 1.31 -0.04, 1.29 -0.03, 1.31 -0.12, 1.21 -0.09, 1.24 

>60-80% 0.14 0.11 0.19 0.14 0.18 0.21 0.17 0.16 

 -0.64, 0.92 -0.67, 0.89 -0.58, 0.97 -0.64, 0.92 -0.59, 0.95 -0.56, 0.99 -0.60, 0.94 -0.61, 0.93 

>80% -0.26 -0.26 -0.12 -0.07 -0.09 -0.04 -0.05 0.06 

 -1.23, 0.72 -1.24, 0.71 -1.09, 0.85 -1.05, 0.91 -1.06, 0.88 -1.00, 0.93 -1.01, 0.91 -0.91, 1.03 

Wave x home/ family care         

10-20% -0.14 -0.14 -0.14 -0.14 -0.14 -0.15 -0.15 -0.15 

 -0.45, 0.18 -0.46, 0.17 -0.45, 0.17 -0.45, 0.17 -0.46, 0.17 -0.46, 0.17 -0.46, 0.16 -0.47, 0.16 

>20-30% -0.30 -0.30 -0.30 -0.30 -0.30 -0.30 -0.32 -0.32 

 -0.61, 0.01 -0.62, 0.01 -0.61, 0.01 -0.62, 0.01 -0.62, 0.01 -0.62, 0.01 -0.63, -0.002 -0.63, -0.006 

>30-40% -0.23 -0.23 -0.22 -0.23 -0.21 -0.22 -0.22 -0.23 

 -0.58, 0.12 -0.57, 0.12 -0.57, 0.13 -0.58, 0.12 -0.55, 0.14 -0.57, 0.13 -0.57, 0.12 -0.58, 0.12 

>40-60% -0.08 -0.08 -0.08 -0.08 -0.08 -0.08 -0.08 -0.09 

 -0.43, 0.27 -0.43, 0.27 -0.43, 0.27 -0.43, 0.27 -0.43, 0.27 -0.43, 0.27 -0.44, 0.27 -0.44, 0.26 

>60-80% 0.15 0.15 0.16 0.15 0.16 0.15 0.15 0.14 

 -0.27, 0.57 -0.27, 0.57 -0.27, 0.58 -0.27, 0.58 -0.26, 0.59 -0.28, 0.57 -0.27, 0.57 -0.29, 0.56 

>80% 0.08 0.07 0.08 0.11 0.08 0.07 0.07 0.06 

 -0.46, 0.62 -0.47, 0.61 -0.46, 0.62 -0.43, 0.65 -0.46, 0.62 -0.48, 0.61 -0.47, 0.61 -0.48, 0.61 

Retiredⱡ         

2-10% -0.13 -0.05 -0.03 -0.09 -0.03 -0.03 -0.02 -0.06 

 -0.83, 0.59 -0.76, 0.65 -0.73, 0.67 -0.79, 0.61 -0.73, 0.67 -0.73, 0.67 -0.72, 0.67 -0.75, 0.63 

>10% 0.32 0.27 0.19 0.16 0.24 0.24 0.27 0.28 

 -0.59, 1.24 -0.64, 1.18 -0.71, 1.10 -0.74, 1.07 -0.67, 1.14 -0.66, 1.15 -0.63, 1.17 -0.62, 1.17 

Wave x retired         

2-10% 0.05 0.06 0.06 0.05 0.05 0.03 0.07 0.04 

 -0.31, 0.42 -0.31, 0.43 -0.30, 0.43 -0.32, 0.42 -0.31, 0.42 -0.33, 0.40 -0.30, 0.44 -0.33, 0.41 

>10% -0.34 -0.35 -0.35 -0.37 -0.36 -0.35 -0.34 -0.37 

 -0.81, 0.12 -0.81, 0.12 -0.82, 0.12 -0.84, 0.09 -0.83, 0.11 -0.82, 0.12 -0.81, 0.13 -0.84, 0.10 
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 Model 1 Model 2a Model 2b Model 3 Model 4a Model 4b Model 5 Model 6 
 Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) 

Education/ trainingⱡ         
≥2% 1.52 1.29 0.79 0.56 0.77 0.79 0.75 0.54 

 0.66, 2.39 0.42, 2.16 -0.11, 1.69 -0.35, 1.48 -0.13, 1.68 -0.10, 1.69 -0.14, 1.64 -0.37, 1.45 

Wave x education/ training         

≥2% -0.51 -0.50 -0.49 -0.51 -0.48 -0.48 -0.48 -0.51 

 -0.94, -0.07 -0.93 -0.06 -0.93, -0.05 -0.95, -0.07 -0.92, -0.04 -0.92, -0.05 -0.92, -0.04 -0.95, -0.07 

Voluntary workⱡ         
≥2% 1.18 1.12 0.99 0.90 0.99 1.02 0.96 0.93 

 0.14, 2.22 0.08, 2.15 -0.05, 2.02 -0.13, 1.94 -0.04, 2.02 -0.01, 2.05 -0.07, 1.98 -0.09, 1.96 

Wave x voluntary work         

≥2% 0.05 0.06 0.06 0.05 0.06 0.06 0.03 0.01 

 -0.48, 0.59 -0.48, 0.59 -0.48, 0.59 -0.48, 0.58 -0.47, 0.59 -0.48, 0.59 -0.51, 0.56 -0.52, 0.55 

Other non-employedⱡ         
≥2% 0.20 0.15 0.15 0.21 0.17 0.16 0.16 0.21 

 -0.70, 1.10 -0.74, 1.05 -0.74, 1.04 -0.68, 1.10 -0.73, 1.06 -0.73, 1.04 -0.73, 1.04 -0.67, 1.10 

Wave x other non-employed         

≥2% -0.05 -0.04 -0.04 -0.05 -0.06 -0.05 -0.04 -0.06 

 -0.52, 0.41 -0.51, 0.42 -0.51, 0.42 -0.51, 0.41 -0.52, 0.40 -0.52, 0.41 -0.51, 0.56 -0.52, 0.41 

Level 1: residual 10.64 10.63 10.64 10.62 10.65 10.67 10.67 10.66 
 10.17, 11.13 10.16, 11.13 10.15, 11.11 10.15, 11.11 10.17, 11.14 10.20, 11.16 10.20, 11.16 10.19, 11.16 

Level 2: intercept 14.68 14.42 14.20 14.05 14.08 13.92 13.64 13.38 

 13.62, 15.83 13.37, 15.55 13.16, 15.32 13.02, 15.16 13.05, 15.19 12.89, 15.03 12.62, 14.73 12.38, 14.46 
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Table E.37: Growth curve models for changes in verbal fluency by non-employment situation, waves 3-7, men  
 Model 1 Model 2a Model 2b Model 3 Model 4a Model 4b Model 5 Model 6 
 Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) 

Intercept 16.59 17.20 15.52 15.49 14.01 14.31 13.42 12.52 

 15.11, 18.06 15.67, 18.73 13.97, 17.08 13.69, 17.28 10.95, 17.08 11.26, 17.26 11.59, 15.25 9.12, 15.92 

Wave 0.01 0.007 0.002 -0.02 -0.09 -0.02 -0.00005 0.02 

 -0.30, 0.32 -0.30, 0.32 -0.31, 0.31 -0.41, 0.37 -0.42, 0.23 -0.35, 0.31 -0.51, 0.51 -0.56, 0.61 

Wave2 -0.10 -0.10 -0.10 -0.10 -0.10 -0.09 -0.10 -0.10 

 -0.17, -0.03 -0.17, -0.03 -0.17, -0.02 -0.17, -0.03 -0.17, -0.02 -0.16, 0.02 -0.17, -0.03 -0.17, -0.02 

Age centred -0.27 -0.27 -0.24 -0.24 -0.22 -0.22 -0.22 -0.22 

 -0.32, -0.22 -0.32, -0.22 -0.29, -0.19 -0.29, -0.20 -0.27, -0.17 -0.27, -0.17 -0.27, -0.18 -0.27, -0.16 

Wave x Age-centred -0.04 -0.04 -0.04 -0.04 -0.04 -0.04 -0.03 -0.03 

 -0.06, -0.02 -0.06, -0.02 -0.06, -0.02 -0.06, -0.02 -0.06, -0.02 -0.06, -0.02 -0.05, -0.01 -0.05, -0.009 

Practice effects 2.33 2.39 2.27 2.12 2.20 2.18 2.06 1.90 

 0.86, 3.79 0.93, 3.85 0.84, 3.70 0.70, 3.54 0.77, 3.63 0.76, 3.61 0.66, 3.47 0.50, -3.29 

Unemployed and looking         

≥2% -0.50 -0.47 -0.20 -0.003 -0.13 -0.11 -0.13 0.03 

 -1.57, 0.57 -1.54, 0.59 -1.25, 0.85 -1.05, 1.05 -1.18, 0.92 -1.16, 0.94 -1.17, 0.91 -0.99, 1.09 

Wave x unemployed         

≥2% -0.25 -0.24 -0.25 -0.25 -0.26 -0.23 -0.24 -0.23 

 -0.61, 0.11 -0.60, 0.12 -0.61, 0.11 -0.62, 0.11 -0.62, 0.10 -0.59, 0.13 -0.60, 0.12 -0.60, 0.14 

Short-term job         
≥2% 1.88 1.96 2.04 2.22 1.95 1.90 2.07 2.13 

 -0.01, 3.77 0.07, 3.84 0.20, 3.89 0.38, 4.06 0.10, 3.80 0.05, 3.75 0.24, 3.90 0.30, 3.96 

Wave x short-term job         

≥2% -0.02 -0.03 -0.02 -0.02 -0.02 0.06 -0.04 0.03 

 -0.62, 0.58 -0.63, 0.57 -0.62, 0.58 -0.62, 0.57 -0.62, 0.57 -0.54, 0.65 -0.62, 0.55 -0.56, 0.61 

Sick/ disabled         
2-10% -1.11 -1.00 -0.74 -0.51 -0.62 -0.57 -0.59 -0.32 

 -2.66, 0.44 -2.54, 0.54 -2.26, 0.77 -2.01, 1.00 -2.14, 0.90 -2.10, 0.96 -2.10, 0.91 -1.83, 1.18 

>10% -1.83 -1.67 -1.25 -0.90 -1.01 -0.93 -0.97 -0.59 

 -3.11, -0.54 -2.96, -0.39 -2.51, 0.02 -2.17, 0.37 -2.29, 0.27 -2.21, 0.36 -2.24, 0.30 -1.88, 0.70 

Wave x sick/ disabled         

2-10% -0.11 -0.11 -0.12 -0.13 -0.14 -0.06 -0.06 -0.03 

 -0.65, 0.42 -0.65, 0.42 -0.65, 0.41 -0.67, 0.41 -0.68, 0.39 -0.60, 0.48 -0.59, 0.48 -0.57, 0.51 

>10% 0.04 0.04 0.04 0.05 -0.004 0.03 0.20 0.16 



 
 

634 

 

 Model 1 Model 2a Model 2b Model 3 Model 4a Model 4b Model 5 Model 6 
 Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) 

 -0.41, 0.48 -0.41, 0.50 -0.41, 0.49 -0.41, 0.50 -0.46, 0.45 -0.42, 0.48 -0.26, 0.66 -0.30, 0.63 

Home/ family care         
≥2% -1.21 -1.12 -0.81 -0.63 -0.76 -0.75 1.04 -0.86 

 -2.96, 0.54 -2.86, 0.62 -2.52, 0.90 -2.32, 1.07 -2.47, 0.96 -2.46, 0.96 -2.73, 0.66 -2.54, 0.83 

Wave x home/ family care         

≥2% -0.003 -0.007 -0.02 -0.04 -0.02 -0.004 0.07 0.07 

 -0.57, 0.56 -0.57, 0.56 -0.62, 0.58 -0.61, 0.52 -0.58, 0.55 -0.56, 0.56 -0.49, 0.63 -0.49, 0.63 

Retired         
2-10% 0.80 0.82 0.7 0.51 0.75 0.76 0.68 0.54 

 0.04, 1.57 0.06, 1.58 -0.05, 1.44 -0.24, 1.26 0.003, 1.50 0.01, 1.51 -0.06, 1.42 -0.20, 1.29 

>10% 0.35 0.31 0.06 -0.22 0.12 0.13 0.10 -0.12 

 -0.56, 1.26 -0.60, 1.21 -0.83, 0.95 -1.12, 0.67 -0.77, 1.02 -0.76, 1.02 -0.78, 0.98 -1.01, 0.78 

Wave x retired         

2-10% -0.29 -0.29 -0.29 -0.29 -0.29 -0.28 -0.27 -0.26 

 -0.55, -0.03 -0.55, -0.02 -0.55, -0.03 -0.56, -0.03 -0.55, -0.03 -0.54, -0.02 -0.53, -0.02 -0.52, -0.006 

>10% -0.10 -0.10 -0.10 -0.09 -0.10 -0.09 -0.11 -0.09 

 -0.41, 0.20 -0.40, 0.21 -0.40, 0.21 -0.40, 0.21 -0.40, 0.21 -0.39, 0.22 -0.41, 0.19 -0.39, 0.21 

Education/ training         
≥2% 2.20 1.90 0.76 0.49 0.73 0.74 0.77 0.52 

 1.07, 3.34 0.76, 3.05 -0.41, 1.93 -0.69, 1.67 -0.44, 1.90 -0.43, 1.91 -0.39, 1.93 -0.65, 1.70 

Wave x education/ training         

≥2% -0.24 -0.23 -0.23 -0.21 -0.23 -0.24 -0.27 -0.25 

 -0.64, 0.16 -0.63, 0.17 -0.63, 0.17 -0.62, 0.20 -0.64, 0.17 -0.64, 0.17 -0.67, 0.13 -0.66, 0.16 

Voluntary work         
≥2% 0.82 0.68 -0.48 -0.72 -0.68 -0.65 -0.65 -0.91 

 -2.23, 3.87 -2.36, 3.71 -3.47, 2.51 -3.69, 2.26 -3.68, 2.32 -3.65, 2.35 -3.60, 2.31 -3.87, 2.04 

Wave x voluntary work         

≥2% 0.86 0.86 0.85 0.88 0.95 0.95 0.88 1.00 

 -0.03, 1.75 -0.03, 1.74 -0.03, 1.74 -0.009, 1.77 0.06, 1.84 0.07, 1.84 -0.001, 1.76 0.12, 1.88 

Other non-employed         
2-5% -0.34 -0.29 -0.04 -0.05 0.04 5.00 0.003 0.06 

 -1.82, 1.14 -1.76, 1.18 -1.49, 1.40 -1.49, 1.38 -1.41, 1.49 -1.40, 1.51 -1.43, 1.43 -1.37, 1.49 

>5% -1.38 -1.29 -1.07 -1.04 -1.15 -1.12 -1.01 -1.03 

 -2.86, 0.11 -2.77, 0.19 -2.52, 0.38 -2.48, 0.40 -2.60, 0.31 -2.58, 0.33 -2.45, 0.43 -2.46, 0.40 

Wave x other non-employed         
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 Model 1 Model 2a Model 2b Model 3 Model 4a Model 4b Model 5 Model 6 
 Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) 

2-5% -0.28 -0.28 -0.27 -0.29 -0.29 -0.25 -0.27 -0.27 

 -0.78, 0.21 -0.77, 0.22 -0.77, 0.22 -0.78, 0.21 -0.78, 0.20 -0.74, 0.25 -0.76, 0.22 -0.76, 0.22 

>5% 0.53 0.53 0.52 0.51 0.52 0.52 0.48 0.45 

 -0.02, 1.07 -0.01, 1.07 -0.02, 1.06 -0.03, 1.05 -0.02, 1.06 -0.03, 1.06 -0.06, 1.02 -0.08, 0.99 

Level 1: residual 17.33 17.34 17.35 17.35 17.30 17.31 17.35 17.29 
 16.33, 18.40 16.34, 18.41 16.35, 18.41 16.34, 18.41 16.30, 18.36 16.31, 18.37 16.35, 18.42 16.29, 18.35 

Level 2: intercept 22.58 22.25 20.91 20.24 21.01 20.93 20.2 19.79 

 20.19, 25.28 19.87, 14.91 18.62, 23.48 17.99, 22.77 18.70, 23.59 18.63, 23.52 17.95, 22.74 17.56, 22.32 

Level 2: wave 0.47 0.47 0.47 0.46 0.46 0.43 0.42 0.38 

 0.27, 0.84 0.26, 0.83 0.26, 0.83 0.26, 0.83 0.26, 0.83 0.23, 0.80 0.22, 0.80 0.19, 0.76 
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Table E.38: Growth curve models for changes in verbal fluency by non-employment situation, waves 3-7, women 
 Model 1 Model 2a Model 2b Model 3 Model 4a Model 4b Model 5 Model 6 
 Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) 

Intercept 16.96 18.28 16.10 15.78 15.15 15.33 14.02 12.98 

 15.87, 18.06 17.16, 19.41 14.98, 17.21 14.43, 17.12 13.27, 17.03 13.46, 17.20 12.76, 15.29 10.83, 15.12 

Wave -0.29 -0.29 -0.29 -0.29 -0.27 -0.23 -0.57 -0.52 

 -0.53, -0.05 -0.53, -0.05 -0.54, -0.05 -0.57, -0.003 -0.52, -0.01 -0.49, 0.03 -0.94, -0.19 -0.94, -0.09 

Wave2 -0.04 -0.04 -0.04 -0.04 -0.04 -0.04 -0.03 -0.03 

 -0.09, 0.006 -0.09, 0.006 -0.09, 0.007 -0.09, 0.007 -0.09, 0.009 -0.09, 0.009 -0.08, 0.02 -0.08, 0.02 

Age centred -0.27 -0.26 -0.23 -0.22 -0.21 -0.20 -0.21 -0.19 

 -0.30, -0.24 -0.29, -0.24 -0.25, -0.20 -0.25, 0.19 -0.24, -0.18 -0.23, -0.18 -0.23, -0.18 -0.22, -0.16 

Wave x Age-centred -0.03 -0.03 -0.03 -0.03 -0.03 -0.03 -0.02 -0.02 

 -0.04, -0.02 -0.04, -0.02 -0.04, -0.02 -0.04, -0.02 -0.04, -0.02 -0.04, -0.02 -0.03, -0.005 -0.03, -0.005 

Practice effects 1.69 1.63 1.54 1.57 1.55 1.52 1.38 1.42 

 0.63, 2.74 0.59, 2.66 0.55, 2.54 0.59, 2.55 0.55, 1.30 0.53, 2.51 0.41, 2.36 0.46, 2.38 

Unemployed and looking          

≥2% 0.16 0.21 0.32 0.49 0.36 0.36 0.38 0.57 

 -0.83, 1.15 -0.77, 1.19 -0.63, 1.26 -0.44, 1.43 -0.58, 1.30 -0.58, 1.31 -0.55, 1.31 -0.34, 1.49 

Wave x unemployed         

≥2% -0.19 -0.19 -0.19 -0.21 -0.20 -0.20 -0.21 -0.23 

 -0.52, 0.14 -0.52, 0.14 -0.52, 0.13 -0.54, 0.12 -0.52, 0.13 -0.53, 0.13 -0.53, 0.11 -0.55, 0.10 

Short-term jobⱡ         

≥2% -0.27 -0.26 -0.13 -0.35 -0.15 -0.14 -0.17 -0.36 

 -1.45, 0.91 -1.42, 0.90 -1.25, 1.00 -1.46, 0.76 -1.28, 0.97 -1.26, 0.98 -1.28, 0.93 -1.46, 0.73 

Wave x short-term job         

≥2% -0.05 -0.05 -0.05 -0.03 -0.05 -0.03 -0.03 -0.02 

 -0.41, 0.32 -0.41, 0.32 -0.41, 0.32 -0.40, 0.33 -0.41, 0.32 -0.40, 0.33 -0.39, 0.33 -0.38, 0.35 

Sick/ disabledⱡ         

≥2% -1.30 -1.03 -0.69 -0.49 -0.59 -0.52 -0.46 -0.24 

 -2.11, -0.49 -1.83, -0.23 -1.47, 0.08 -1.26, 0.28 -1.37, 0.18 -1.30, 0.26 -1.23, 0.31 -1.00, 0.53 

Wave x sick/ disabled         

≥2% -0.02 -0.02 -0.01 -0.03 -0.01 -0.005 0.05 0.03 

 -0.31, 0.27 -0.31, 0.27 -0.30, 0.28 -0.32, 0.26 -0.30, 0.28 -0.30, 0.29 -0.24, 0.34 -0.26, 0.32 
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 Model 1 Model 2a Model 2b Model 3 Model 4a Model 4b Model 5 Model 6 
 Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) 

Home/ family care†         

10-20% 0.40 0.54 0.71 0.69 0.69 0.69 0.58 0.56 

 -0.25, 1.06 -0.11, 1.19 0.09, 1.34 0.07, 1.30 0.07, 1.32 0.06, 1.31 -0.04, 1.20 -0.04, 1.17 

>20-30% 0.59 0.69 0.97 0.93 0.94 0.94 0.85 0.83 

 -0.06, 1.24 0.05, 1.33 0.35, 1.59 0.32, 1.54 0.32, 1.56 0.32, 1.56 0.23, 1.46 0.22, 1.43 

>30-40% 0.51 0.59 0.74 0.66 0.69 0.68 0.60 0.51 

 -0.22, 1.24 -0.13, 1.31 0.05, 1.44 -0.03, 1.35 -0.01, 1.38 -0.02, 1.37 -0.09, 1.28 -0.17, 1.19 

>40-60% 0.26 0.33 0.61 0.60 0.59 0.6 0.49 0.50 

 -0.47, 0.99 -0.39, 1.05 -0.09, 1.31 -0.09, 1.29 -0.11, 1.28 -0.09, 1.30 -0.20, 1.17 -0.18, 1.18 

>60-80% -0.21 -0.25 0.12 0.15 0.13 0.15 0.04 0.10 

 -1.05, 0.63 -1.08, 0.58 -0.68, 0.92 -0.65, 0.95 -0.68, 0.93 -0.65, 0.96 -0.75, 0.83 -0.68, 0.89 

>80% -0.91 -0.86 -0.37 -0.14 -0.36 -0.32 -0.31 -0.07 

 -1.96, 0.15 -1.90, 0.19 -1.38, 0.64 -1.14, 0.87 -1.37, 0.65 -1.33, 0.69 -1.30, 0.69 -1.07, 0.92 

Wave x home/ family care         

10-20% 0.15 0.14 0.14 0.13 0.14 0.15 0.14 0.13 

 -0.06, 0.36 -0.07, 0.35 -0.07, 0.35 -0.08, 0.34 -0.07, 0.35 -0.06, 0.36 -0.07, 0.35 -0.08, 0.34 

>20-30% 0.09 0.09 0.09 0.08 0.08 0.08 0.09 0.08 

 -0.12, 0.30 -0.12, 0.30 -0.12, 0.30 -0.12, 0.29 -0.13, 0.29 -0.13, 0.29 -0.12, 0.30 -0.12, 0.29 

>30-40% 0.11 0.11 0.11 0.12 0.12 0.13 0.14 0.15 

 -0.12, 0.34 -0.12, 0.34 -0.12, 0.34 -0.12, 0.35 -0.11, 0.35 -0.10, 0.36 -0.09, 0.36 -0.08, 0.38 

>40-60% 0.12 0.12 0.12 0.11 0.11 0.11 0.12 0.11 

 -0.12, 0.36 -0.12, 0.36 -0.13, 0.36 -0.13, 0.35 -0.13, 0.36 -0.13, 0.36 -0.12, 0.36 -0.13, 0.35 

>60-80% 0.08 0.08 0.07 0.08 0.07 0.07 0.10 0.10 

 -0.20, 0.36 -0.21, 0.36 -0.21, 0.36 -0.20, 0.36 -0.21, 0.36 -0.21, 0.36 -0.18, 0.38 -0.18, 0.39 

>80% 0.07 0.07 0.08 0.10 0.09 0.09 0.14 0.15 

 -0.31, 0.45 -0.31, 0.45 -0.29, 0.46 -0.28, 0.47 -0.29, 0.46 -0.29, 0.47 -0.24, 0.51 -0.23, 0.53 

Retiredⱡ         
2-10% 0.06 0.18 0.21 0.05 0.22 0.20 0.23 0.10 

 -0.71, 0.83 -0.58, 0.94 -0.53, 0.95 -0.68, 0.77 -0.51, 0.96 -0.53, 0.94 -0.50, 0.95 -0.61, 0.82 

>10% 0.44 0.34 0.09 -0.07 0.13 0.15 0.16 0.03 

 -0.55, 1.44 -0.64, 1.32 -0.86, 1.04 -1.01, 0.87 -0.82, 1.08 -0.80, 1.10 -0.77, 1.10 -0.90, 0.95 

Wave x retired         

2-10% -0.05 -0.05 -0.05 -0.05 -0.05 -0.06 -0.07 -0.07 

 -0.30, 0.20 -0.30, 0.20 -0.30, 0.20 -0.30, 0.20 -0.30, 0.19 -0.31, 0.19 -0.32, 0.17 -0.32, 0.17 
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 Model 1 Model 2a Model 2b Model 3 Model 4a Model 4b Model 5 Model 6 
 Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) Coef. (95%CI) 

>10% -0.05 -0.05 -0.05 -0.05 -0.06 -0.06 -0.02 -0.03 

 -0.38, 0.29 -0.39, 0.29 -0.39, 0.28 -0.39, 0.28 -0.40, 0.28 -0.40, 0.27 -0.35, 0.31 -0.36, 0.31 

Education/ trainingⱡ         
≥2% 2.53 2.08 0.26 -0.18 0.25 0.28 0.18 -0.23 

 1.58, 3.48 1.14, 3.02 -0.69, 1.21 -1.14, 0.77 -0.70, 1.20 -0.67, 1.23 -0.76, 1.11 -1.17, 0.71 

Wave x education/ training         

≥2% 0.15 0.15 0.16 0.17 0.16 0.15 0.16 0.17 

 -0.16, 0.45 -0.15, 0.46 -0.15, 0.46 -0.14, 0.48 -0.14, 0.46 -0.15, 0.45 -0.14, 0.46 -0.13, 0.48 

Voluntary workⱡ         
≥2% 2.32 2.24 1.91 1.76 1.89 1.92 1.83 1.70 

 1.19, 3.45 1.13, 3.35 0.84, 2.99 0.70, 2.82 0.82, 2.97 0.85, 3.00 0.77, 2.89 0.66, 2.75 

Wave x voluntary work         

≥2% -0.30 -0.30 -0.30 -0.28 -0.30 -0.31 -0.32 -0.29 

 -0.67, 0.08 -0.67, 0.07 -0.68, 0.07 -0.65, 0.09 -0.67, 0.07 -0.68, 0.07 -0.69, 0.05 -0.67, 0.08 

Other non-employedⱡ         
≥2% -0.29 -0.44 -0.41 -0.42 -0.39 -0.39 -0.38 -0.39 

 -1.25, 0.68 -1.39, 0.51 -1.33, 0.51 -1.32, 0.48 -1.31, 0.53 -1.30, 0.53 -1.28, 0.52 -1.29, 0.50 

Wave x other non-employed         

≥2% 0.15 0.15 0.15 0.16 0.15 0.16 0.17 0.19 

 -0.16, 0.46 -0.16, 0.46 -0.16, 0.47 -0.15, 0.48 -0.16, 0.47 -0.15, 0.47 -0.14, 0.48 -0.12, 0.50 

Level 1: residual 15.88 15.88 15.89 15.89 15.92 15.92 15.92 15.90 
 15.18, 16.61 15.18, 16.61 15.19, 16.62 15.19, 16.62 15.21, 16.65 15.21, 16.66 15.22, 16.65 15.20, 16.63 

Level 2: intercept 18.81 17.96 16.1 15.17 15.93 15.80 15.14 14.32 

 17.22, 20.55 16.42, 19.65 14.65, 17.69 13.77, 16.72 14.48, 17.52 14.36, 17.39 13.73, 16.70 12.95, 15.84 

Level 2: wave 0.47 0.47 0.47 0.48 0.47 0.47 0.41 0.42 

 0.33, 0.69 0.33, 0.69 0.33, 0.68 0.33, 0.69 0.33, 0.68 0.32, 0.68 0.27, 0.63 0.27, 0.64 

 

 


