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Abstract 

 

Objective: To examine whether, in the UK, relative to typical work patterns (open-

ended, permanent, full-time, daytime, weekday employment, usually conducted at 

ǘƘŜ ŜƳǇƭƻȅŜǊΩǎ ǇǊŜƳƛǎŜǎύΣ ŀǘȅǇƛŎŀƭ ǿƻǊƪ ǇŀǘǘŜǊƴǎ όŎƻƴŎŜǇǘǳŀƭƛǎŜŘ ŀǎ ǇǊŜŎŀǊƛƻǳǎΣ 

temporal and spatial work patterns) relate to worse or better mental health and 

sleep. 

 

Methods: Analysis of data from working men and women aged 16 and over, in 

Understanding Society, the UK Household Longitudinal Study.  Regression models, 

adjusted for potential confounders and work conditions, estimated depressive 

symptoms (measured by GHQ-12), mental wellbeing (i.e., feeling good and 

functioning well measured by SWEMWBS), sleep duration (hours/night) and 

disturbance (difficulty falling and staying asleep and perceived poor quality sleep), 

across the three groups of atypical work patterns.  Precarious was operationalised 

as temporary work and self-employment; spatial as remote working (including 

homeworking); and temporal as weekly work hours (e.g. part-time [<35 

hours/week], long hours [41-54 hours/week], extra-ƭƻƴƎ ƘƻǳǊǎ ώҗрр ƘƻǳǊǎκǿŜŜƪϐύΣ 

nonstandard schedules (i.e., shifts and working outside 9am-5pm), and (some and 

most/all) weekends. 

 

Results: Cross-sectional analyses found part-time, extra-long hours, nonstandard 

schedules, and weekends were associated with elevated depressive symptoms, and 

self-employment with fewer symptoms. Mental wellbeing was poorer among 

nonstandard schedules and weekend workers, and better among self-employed and 

remote workers.  Cumulative episodes of working nonstandard schedules and 

most/all weekends related to subsequent elevations of depressive symptoms, 

whilst cumulative episodes of self-employment related to fewer symptoms.  

 

Cross-sectional analysis found relative to sleeping 7-8 hours/night, remote, part-

time and self-ŜƳǇƭƻȅŜŘ ǿƻǊƪŜǊǎ ǎƭŜǇǘ ƭƻƴƎŜǊΣ ƛƴŘƛǾƛŘǳŀƭǎ ǿƻǊƪƛƴƎ җпм ƘƻǳǊǎκǿŜŜƪ 

slept less, and those working weekends and nonstandard schedules slept both 
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longer and shorter durations.  Temporary work and all the atypical temporal work 

patterns were associated with sleep disturbance, whereas self-employment and 

remote working were inversely associated with sleep disturbance.    

 

Conclusion: Several atypical patterns, especially temporal ones, may contribute to 

poorer mental health and sleep; conversely self-employment and remote working 

may have a protective effect.    
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Impact statement  

 

The global and gig economies are driving the need for a flexible workforce ς 

requiring people to adopt atypical work patterns ς to work long and irregular hours, 

to work remotely (e.g., from home), and precariously through self-employment and 

temporary contracts.  For some workers this may present opportunities and 

challenges, for others it may be stressful. 

 

The rate of work-related stress has risen in recent years (Health and Safety 

Executive, 2020a).  Its potential consequences include depression (van Praag, 2004) 

and poor sleep (Burgard and Ailshire, 2009; Yang et al., 2018).  An accumulation of 

sleep loss increases the risk of further mood deterioration, feelings of fatigue and 

confusion, and contributes to human errors and accidents (Motomura et al., 2013).  

This presents a substantial burden on the individual and on the economy.  In Great 

Britain, in 2019/2020, 17.9m working days were lost due to work-related stress, 

depression and anxiety*.  In 2018/2019, 6.3m working days were lost due to non-

fatal injuries, and the annual cost of work-related injury and new cases of ill health 

was £16.2 billion (Health and Safety Executive, 2020b).  In contrast, workers high in 

wellbeing have fewer work-related absences or injuries, lower health care costs, 

and higher levels of work-related productivity (Keyes and Grzywacz, 2005).  

Therefore, identifying potential areas for the prevention of work-related stress and 

beneficial conditions for wellbeing, are important for workers, employers and 

policy-makers.   

 

 

 

 

 

 

 

*Not Covid related 
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Within academia, this thesis adds epidemiological evidence about the relationships 

between  atypical work patterns, mental health and sleep.  Whilst there has been 

some research on temporary work, long weekly work hours, and shiftwork, there is 

a paucity of investigations into other atypical work patterns, and regarding 

wellbeing and sleep outcomes.  Studies tend to exclude the self-employed and the 

most precarious types of temporary workers.  Research tends to examine workers 

in specific occupations, workplaces, or countries with different welfare and 

legislative context to the UK.  Studies are often exclusively or mostly of men, 

ŘŜǎǇƛǘŜ ǿƻƳŜƴΩǎ ƛƴŎǊŜŀǎƛƴƎ ǇŀǊǘƛŎƛǇŀǘƛƻƴ ƛƴ ǘƘŜ ƭŀōƻǳǊ ŦƻǊŎŜ, and suggestions that 

men and women perceive and respond differently to the work environment.  

Furthermore, researchers rarely account for existing health conditions or 

psychosocial work conditions, even though these factors link to work patterns and 

health.   

 

Thus this thesis investigates the relationships between six atypical work patterns 

and four health outcomes ς through a positive and a negative psychological lens, 

and by examining ǿƻǊƪŜǊǎΩ ǎƭŜŜǇ quantity and quality.   To facilitate generalisability, 

it uses data from a large nationally representative sample of the UK population - 

men and women employed and self-employed at least once between 2010 and 

2018.  Furthermore, it adjusts for a range of covariates including health and 

psychosocial work factors.  

 

Outside of academia, the findings should encourage employers and policymakers to 

consider interventions aimed at reducing the burden of some work patterns, and 

improving psychosocial work conditions.   In my consultancy work, it has begun to 

inform conversations with employers and workers who are interested in promoting 

good work practices.  A small portion of the work has already formed part of a 

submission to UK politicians and generated world-wide media interest. 
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1 Chapter One: Introduction 

The purpose of this thesis is to better understand whether atypical work patterns 

relate to worse or better mental health, and to sleep quantity and quality, relative 

to typical work patterns.  This introduction chapter briefly defines atypical work, 

specifies the rationale for studying this topic, summarises the key gaps in 

knowledge, and what I hope to contribute. 

 

1.1 Definition  

Atypical work is poorly defined.  Describing anything other than standard, full-time, 

open-ended wage employment, and work conducted at the emploȅŜǊΩǎ ǇǊŜƳƛǎŜǎ 

(De Grip et al., 1997),  it encompasses a broad category of patterns: part-time work; 

long hours; precarious employment, temporary work, and self-employment; 

nonstandard working patterns; and remote working, including homeworking  

(Benach et al., 2000; Benach and Muntaner, 2007; Broughton et al., 2010; George 

and Chattopadhyay, 2015; Hadden et al., 2007; Kalleberg et al., 1997; Presser, 

2003).   As noted in the next chapter, the terms atypical, precarious and 

nonstandard have emerged to describe the same or related concepts.  This overlap 

is confusing, particularly as some types of atypical work do not reflect precarity, and 

not all atypical work patterns involve nonstandard work schedules.  In an attempt 

to reduct this ambiguity, in this thesis I have conceptualised atypical work patterns 

as precarious, temporal, and spatial patterns.   

 

Like atypical work, precarious work lacks a precise definition.  One approach views it 

in terms of sectors of the labour market, such as temporary work (and all its guises 

such as fixed-term, zero-hour, seasonal and on-call contracts) and self-employment; 

whereas others focus on the dimensions and contexts of precariousness, such as 

employment rights and conditions and social protection (Koukiadaki and 

Katsaroumpas, 2017).  The UK Household Longitudinal Study (UKHLS) ς the data 

source that I used for all the analyses in my thesis - only asks employees, not the 

self-employed, about the contextual matters, so I have mainly taken the sector 

approach.  Nonetheless, in sensitivity testing, using data only from employees, I 
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have tried to take account of the dimensions/contexts of precariousness by adding 

covariates relating to worker rights and benefits to my modelling.  And to recognise 

the potential differences in employment precarity and conditions among the self-

employed, in sensitivity testing I have conducted additional analyses using several 

categories of self-employment.   

 

Temporal patterns relate to the duration and timing of work and reflect how long 

workers are exposed to work conditions, to potential circadian rhythm disruption, 

and to opportunities for recovery, leisure and social participation (Brauner et al., 

2019).  Therefore, my thesis focuses on three temporal patterns ς weekly work 

hours (including part-time and long hours), nonstandard schedules (working outside 

of the fixed daytime 9-5 schedules), and weekend working. 

 

Spatial patterns represent working at locations other than the traditional workplace 

such as office or factory, and therŜŦƻǊŜ ƛƴŎƭǳŘŜǎ ƘƻƳŜǿƻǊƪƛƴƎΣ ƳƻōƛƭŜ Ψƴƻƴ-ǇƭŀŎŜǎΩ 

(e.g., in cars and trains), public spaces (e.g., cafes and hotel lobbies), and multi-

locations (e.g., using home as a base but working on the move).  To reflect this my 

thesis differentiates between people working from the traditional workplace, and 

those working remotely from this ς at home, from home, driving/travelling about, 

and at one or more places.  

 

1.2 Rationale 

It has been asserted that atypical work patterns have been increasing since the 

мфтлΩǎ (Benach et al., 2016; Benach and Muntaner, 2007) fuelled by the need for a 

flexible workforce to respond to the demands of globalisation, technological 

advances, the 24/7 economy, market changes, and wage costs (Benach et al., 2002; 

Broughton et al., 2010; De Grip et al., 1997; Presser, 2005); and by workers hoping 

that flexibility will facilitate work-family-life balance (Eby et al., 2005).  Recently, the 

restrictions on movement and gatherings in response to the Covid-19 pandemic 

(Papworth, 2020), obligated many workers to implement homeworking (Phillips, 

2020), prompting  predictions that changes to the future of work and workplaces 
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will be accelerated (Jessica Li et al., 2020), and more people will begin working from 

home permanently or adopt a hybrid model (Phillips, 2020). 

 

However, there are concerns about atypical work patterns.  Remote working may 

contribute to increased stress due to its tendency to intensify work, extend the 

working day, and increase work-home interference (Messenger et al., 2017).  The 

ŜȄǇŀƴǎƛƻƴ ƻŦ ǘƘŜ ƎƛƎ ŜŎƻƴƻƳȅ όǇŜƻǇƭŜ ǳǎƛƴƎ ǘŜŎƘƴƻƭƻƎȅ ΨŀǇǇǎΩ ƻǊ ΨǇƭŀǘŦƻǊƳǎΩ ǘƻ ǎŜƭƭ 

their labour) has brought opportunities, but also potential problems in terms of 

employment relations, job insecurity and a lack of in-work benefits (Healy et al., 

2017). There are reports about unregulated and frequent unpaid overtime including 

working time drift (i.e., working more than contracted hours) (Cabrita et al., 2016; 

Cabrita and Torres-Revenga, 2015)Τ ŀƴ ƛƴŎǊŜŀǎŜŘ Ǌƛǎƪ ƻŦ ΨƪŀǊƻǎƘƛΩ όŘŜŀǘƘ ŘǳŜ ǘƻ 

overwork) in eastern Asian countries (Kondo and Oh, 2010; Shan et al., 2017); and 

that significant proportions of people work unsociable hours ς in the EU more than 

half work at least one weekend day per month, nearly a quarter work most 

Saturdays and a third work at least one Sunday every month (Cabrita, 2016).  

 

Good quality work has health benefits, providing income, status, skills, positive 

relationships, engagement, and autonomy (Huppert, 2005; Waddell and Burton, 

2006).   In contrast, poor quality work and working conditions can be detrimental to 

health and wellbeing (Burgard and Lin, 2013; Chandola and Zhang, 2018; Marmot et 

al., 2010).  Work-related stress, linked to conditions such as excessive workloads, 

job insecurity, low support and control, has negative economic consequences too 

(Chandola, 2010; Hassard et al., 2018, 2014),  with an estimated cost to society of 

0.5% to 1.2% of UK GDP (Chandola, 2010).  Work-related psychological illness 

accounted for 12.8 million lost working days in Great Britain in 2018-19 (Buckley, 

2019);  whilst insufficient sleep, which may relate to stress (Âkerstedt, 2006), had 

an estimated cost of around 1.4% to 1.9% of GDP (Hafner et al., 2017). 

Furthermore, sleep deficiency may contribute to work-related accidents and injuries 

(T. Akerstedt et al., 2002; Hafner et al., 2017; Uehli et al., 2014).  
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1.3 Key gaps in knowledge 

Despite claims of a growth in atypical employment (Broughton et al., 2010)  and 

suggestions that it may be as damaging to physical health as unemployment 

(Benach and Muntaner, 2007), as I explain in the literature review (Chapter Two), 

the impact of atypical work patterns on mental health, particularly mental 

wellbeing,  and sleep is under-explored (Benach et al., 2016, 2014a; Benach and 

Muntaner, 2007), with a bias towards temporary work, long hours and nonstandard 

(e.g., particularly shiftwork) patterns.  Of the existing studies, the evidence is 

inconsistent, some fail to account for confounding factors (De Cuyper and De Witte, 

2010), and few consider the psychosocial factors which link work patterns and 

health outcomes (Bonde, 2008).  Moreover, research has largely focused on men 

and/or specific industries or occupations, which though informative, may not be 

representative of the general population of workers (Marmot and Brunner, 2005). 

Furthermore, much of the evidence emanates from outside of the UK, in countries 

with different labour market norms, legislative protection, and welfare states ς 

contextual differences that can affect health risks  (Kim et al., 2012; Torquati et al., 

2019; M. Virtanen et al., 2005b). 

 

1.4 My contribution 

This thesis aims to fill these gaps and investigate the relationships between 

precarious, temporal and spatial atypical work patterns with mental health and 

wellbeing, and sleep quantity and quality.  I will use data from workers drawn from 

a large nationally representative sample of the UK population of women and men 

aged 16 and over.  I will account for a range of confounding factors including sex, 

age, and health, and consider the psychosocial factors thought to link work and 

health.   

 

1.5 Thesis outline 

This thesis is structured as follows:  Chapter Two further discusses the concepts of 

atypical work patterns, mental health and sleep; outlines the theoretical 

underpinnings to this research; and reviews the current literature on atypical work 

patterns in relation to mental health and sleep.   Chapter Three builds on the 
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literature review by presenting the conceptual framework guiding this PhD, and 

states the aim, objectives and hypotheses.  Chapter Four is a methodology chapter 

which introduces the data source used for the empirical research and explains 

general matters common to the empirical research, e.g., measures and analytical 

approaches.  Next are three empirical chapters.  Chapter Five is a cross-sectional 

analysis of the associations between atypical work patterns and mental health.  

Chapter Six is an analysis of the cumulative amount of time workers spent in 

atypical work patterns on subsequent depressive symptoms.  Chapter Seven is a 

cross-sectional analysis of the associations between atypical work patterns and 

sleep duration and disturbance.  Following this, Chapter Eight summarises the 

findings, discusses the strengths, limitations, and potential implications of the 

research, and makes recommendations for further work.  
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2 Chapter Two: Background and Literature Review 

 

This chapter introduces the concepts and prevalence of atypical work patterns, and 

the legislative and social welfare context in which they exist.  It defines mental 

health, differentiating between depression and positive mental wellbeing, then 

outlines the prevalence of each.  Similarly, it introduces the phenomenon of sleep, 

and distinguishes between sleep duration and sleep quality.  It explains the 

theoretical underpinnings of the research.  Finally, it provides a review of the 

current literature on the associations between atypical work and mental health, and 

atypical work and sleep. 

 

2.1 Atypical work 

There is no agreed definition of atypical work.  This is partly due to the 

multidisciplinary nature of the concept (Mai, 2017);  and because this and terms, 

like nonstandard and precarious, have emerged, depending on the economic, 

political and social structures of different labour markets, to describe the same or 

related concepts όLƴǘŜǊƴŀǘƛƻƴŀƭ [ŀōƻǳǊ hŦŦƛŎŜ ŀƴŘ .ǳǊŜŀǳ ŦƻǊ ²ƻǊƪŜǊǎΩ !ŎǘƛǾƛǘƛŜǎΣ 

2012). Therefore this section introduces the concepts of atypical, nonstandard, and 

precarious work; how they relate to each other; and how these terms are applied in 

this thesis.  It then examines the prevalence of these work types, and sets out the 

legislative context which they relate to in the UK.   

 

2.1.1 Conceptualisation of atypical work 

The European Union (EU) defines atypical work as work that does not conform to 

the standard of regular, full-time, open-ended employment with a single employer 

(EurWork European Observatory of Working Life, 2017).  It uses the term to 

categorise part-time hours, temporary contracts (including fixed-term, casual and 

seasonal work), self-employment, independent working, and homeworking.  

Furthermore it ŀǇǇƭƛŜǎ ǘƘŜ ǘŜǊƳ ΨǾŜǊȅ ŀǘȅǇƛŎŀƭΩ ǘƻ ŦƛȄŜŘ-term contracts of less than 

six-months duration, part-time work comprising fewer than ten hours per week, on-

call and zero-hours contracts.  
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However, many of these same patterns are categorised by the International Labour 

Organization (ILO) as nonstandard forms of employment.  As shown in Table 2.1, 

the ILO group these into four main arrangements (ILO, 2016) to which they 

sometimes add home-based working (International Labour Organization, 2020). 

They explain that nonstandard jobs may be associated with insecurity, longer 

working hours and overtime, increased work intensity, holding multiple jobs, and 

irregular, unpredictable and atypical hours or work schedules (ILO, 2016).  In 

contrast, the application of the term nonstandard in academic research is a little 

narrower, and usually explains work done outside of the fixed 9am-5pm such as 

work in the evenings, at night, and/or on rotating shifts; and nonstandard days 

means work done on Saturdays and/or Sundays (Presser, 2005). 

 

Table 2.1: Nonstandard employment and its deviation from the standard employment relationship  
Category Feature of deviation 

from standard 
employment 

Examples 

Temporary employment Not open-ended, 
sometimes 
associated with the 
on-demand or gig 
economy 

Fixed-term contracts, including project-based and task-
based contracts; seasonal work; casual work, including 
daily work.   

Part-time and on-call 
work 

Not full-time Normally working fewer than full-time hours; marginal 
part-time employment (very short hours); on-call work 
including zero-hours contracts (i.e., no predictable or 
fixed number of hours)  

Multi -party 
employment 
relationships 

No direct, 
subordinate 
relationship with the 
end user 

Dispatch, brokerage and labour hire such as temporary 
agency work or sub-contracted labour 

Disguised employment/ 
dependent self-
employment 

Not part of an 
employment 
relationship.  Often 
crowd-work or part 
of the gig economy 

Disguised employment (i.e., appears different to reality 
as it may involve a third party), dependent self-
employment, sham or misclassified self-employment 
(i.e., no legal obligation to the worker, but employer 
does not treat the worker as independent/acts as 
though the worker is a sub-ordinate) 

Home-based work Not the standard set-
place outside the 
home 

Industrial home working; remote working; digital labour 
platforms 

Adapted from: International Labour Organization, 2016, Nonstandard employment around the world 

 

Some of the work patterns defined as atypical by the EU and as nonstandard by the 

ILO, such as fixed-term and very casual temporary employment, may also be 

perceived as precarious.  Most definitions of precarious work agree that it is a work 

pattern characterised by contractual arrangements other than the standard open-

ended employment contract, by a degree of insecurity over the duration of 
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employment, and it is often associated with a lack of social protection and 

employee benefits (ILO, 2011). 

 

For the purposes of this PhD,  atypical work pattern is the overarching term for the 

patterns which differ to typical (open-ended permanent, full-time, daytime, 

weekday) employment όŎƻƴŘǳŎǘŜŘ ŀǘ ǘƘŜ ŜƳǇƭƻȅŜǊΩǎ ǇǊŜƳƛǎŜǎύ.   This is categorised 

into precarious, temporal, and spatial patterns.  Below I explain these categories, 

and Chapter Four (Method) outlines how they are operationalised for analytic 

purposes.   

 

2.1.1.1 Precarious Work 

There are several concepts and measures of precarious work, though most agree 

that it is a work pattern characterised by contractual arrangements other than the 

standard open-ended employment contract (Rubery et al., 2018), by a degree of 

insecurity over the duration of employment, and an absence of employment rights, 

social protection, and employee benefits (ILO, 2011; Koukiadaki and Katsaroumpas, 

2017).  Whilst some researchers have considered this by focusing on job attributes 

like rights and conditions, most health-related research takes a labour market 

sector approach ς operationalising precarious work as temporary work and self-

employment, or as sub-categories such as fixed-term employment, and usually 

comparing it to standard employment.  In this thesis I have mainly taken the market 

sector approach because the UKHLS (the data set used in all my analyses in my 

empirical chapters) only asks employees, not the self-employed, about the 

contextual matters.  My main analyses divide precarious work into temporary work 

and self-employment, and recognising the heterogeneity in temporary work and 

self-employment (discussed below), in sensitivity testing each of these two 

categories are further divided into sub-categories (as noted below).   

 

The difference between temporary and permanent employment is explained by the 

relational-transactional continuum of the psychological contract - with relative 

security and reciprocal socio-emotional obligations at one end as in permanent 

work, and at the other end, flexibility and economic obligations (Lee and Faller, 
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2005).   Permanent work is characterised by long-term, open-ended and direct 

relationships between the employer and employee, with these relationships 

promoting trust and commitment, and usually including training and career 

prospects in addition to monetary reward (Rousseau and McLean Parks, 1993). In 

contrast, the transactional nature of temporary work is characterised by short-term 

economic agreements in return for productivity with limited emotional ties 

between the parties (Rousseau and McLean Parks, 1993).  Of the different types of 

temporary employment, fixed-term is closest to permanent work (De Cuyper et al., 

2009), where the employer hires the worker directly and sets an end date for the 

contract at the outset of the relationship (Kalleberg, 2000).  At the opposite end are 

casual workers engaged to respond to the short-term demand for labour.  

{ƻƳŜǘƛƳŜǎ ǊŜŦŜǊǊŜŘ ǘƻ ŀǎ Ψōŀƴƪ ǎǘŀŦŦΩΣ Ψƻƴ-ŎŀƭƭΩ, Ψƻƴ ŘŜƳŀƴŘΩΣ ΨǎŜŀǎƻƴŀƭΩ ŀƴŘ ΨƎƛƎ 

ǿƻǊƪŜǊΩ ǘƘŜȅ ǿƻǊƪ for a period of hours or weeks or on a task-basis (International 

Labour Organization, 2016a).  Casual workers, who are not contracted to a set 

number of work hours and are paid only for the hours they work,  are often classed 

as having zero-hour contracts (CIPD, 2020).  Somewhere in between fixed-term and 

casual workers, are agency workers όŀƭǎƻ ƪƴƻǿƴ ŀǎ ΨŘŜǎǇŀǘŎƘ ǿƻǊƪŜǊǎΩΣ ΨƭŀōƻǳǊ ƘƛǊŜΩ 

ŀƴŘ ΨǎǳōŎƻƴǘǊŀŎǘƻǊǎΩ), who have no direct relationship with the hirer, and are paid 

wages by an agency (or despatcher or contractor) who in turn is paid a fee by the 

hirer (International Labour Organization, 2016b).   

 

Similarly, there is a continuum for self-ŜƳǇƭƻȅƳŜƴǘΦ  wŜƭŀǘŜŘ ǘƻ ǘƘŜ ΨǇǳǎƘΩ ŀƴŘ ΨǇǳƭƭΩ 

motives for becoming self-employed (Fairlie and Fossen, 2020; Nikolova, 2019), this 

is tȅǇƛŦƛŜŘ ŀǘ ƻƴŜ ŜƴŘ ōȅ ǘƘŜ ΨƻǇǇƻǊǘǳƴƛǘȅ ŜƴǘǊŜǇǊŜƴŜǳǊΩ όi.e., business owner 

motivated by opportunity, ƛŘŜŀΣ ƻǊ ŘŜǎƛǊŜ ǘƻ ōŜ ƻƴŜΩǎ ƻǿƴ ōƻǎǎΣ and usually 

formerly employed) who employs others; ŀƴŘ ŀǘ ǘƘŜ ƻǘƘŜǊ ōȅ ǘƘŜ ΨƴŜŎŜǎǎƛǘȅ 

ŜƴǘǊŜǇǊŜƴŜǳǊΩ όi.e., has no better choice of work, and becomes self-employed to 

escape or avoid unemployment) (Fairlie and Fossen, 2020; Nikolova, 2019; van der 

Zwan et al., 2016). Necessity entrepreneurship may be synonymous with  

ΨƛƴǾƻƭǳƴǘŀǊȅ-ΨΣ ΨŘŜǇŜƴŘŜƴǘ-ΨΣ ΨŎƻƴǘƛƴƎŜƴǘ-ΣΨ ΨōƻƎǳǎ-Ω ǎŜƭŦ-employment, and linked to 

individuals with lower levels of education and household income; whilst individuals 

pursuing opportunity entrepreneurship tend to have higher education levels and 
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incomes (Fairlie and Fossen, 2020; Stephan et al., 2015).  In the middle of the 

continuum are the own-account workers; followed by freelancers and contractors, 

whose status sometimes overlaps with temporary workers.  Although there are 

suggestions that all self-employment is self-organised and self-directed (Wiklund et 

al., 2019), freelancers are either independent professionals or contractors 

occupying the intermediate position between running their own business and being 

dependent self-employed (Gevaert et al., 2018).  Dependent self-employed are 

usually economically dependent on and subordinate to the organisation(s) that use 

their services (Böheim and Muehlberger, 2006), and they tend to be male, with 

lower education, job tenure and work autonomy (Millán et al., 2020).  

 

As noted in sections 4.3.1 and 4.3.6 of Chapter Four (Method) due to data 

availability and relatively small numbers of participants in some of the sub-groups, 

in my main analyses I grouped all types of temporary work patterns together, and in 

sensitivity analyses I utilised the following two categories: fixed-ǘŜǊƳΣ ŀƴŘ ΨƻǘƘŜǊΩ  

(to account for all other ways work is not permanent, such as casual, seasonal, 

agency and other).  Similarly, although the UKHLS does not gather data to directly 

differentiate between opportunity and necessity entrepreneurs, and my main 

analyses grouped all types of self-employment together, in Chapter Five (Cross-

sectional associations with mental health), I conducted sensitivity testing using the 

following two sub-group categories: entrepreneurs (accounting for business owners 

and partners in businesses/practices, and own account workers) and 

freelance/portfolio worker (accounting for freelancers, sub-contractors, or self-

employed in some other way).  In Chapter Seven (Cross-sectional associations with 

sleep) I further divided the self-employed into four categories: owner/partner in 

business or practice, work for self (own account workers), sub-

contractor/freelancer, and all other self-employed.   

 

2.1.1.2 Temporal 

Temporal addresses the deviation from the typical 9-5 full-time, Monday to Friday 

patterns, and is categorised as weekly and nonstandard work hours.  Weekly work 

hours refers to the duration of the working week, and contrasts the standard 35-40 
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hours/week with working more or fewer hours.    Nonstandard work refers to the 

timing of work and differentiates between schedules and weekends (Presser, 2005). 

Nonstandard schedules are when work is performed outside of full daytime hours, 

mornings only or afternoons only, and includes shifts but is not restricted to formal 

shift-work patterns.  Weekend working as an atypical work pattern, recognises the 

social convention that dictates that weekends are usually perceived as rest days 

(Bryce, 2019). 

 

Atypical temporal work helps employers to optimise manufacturing productivity,  

respond to workload fluctuations, extend operating hours, or to provide a 24/7 

service where personnel (such as hospital and security staff) are required 

irrespective of workloads (Berg et al., 2014; Kümmerling et al., 2007).   Workers may 

choose atypical temporal patterns if  premiums are paid for unsociable hours and 

overtime, if the hours/schedules suit their lifestyles and life-stages, to reconcile 

with family needs, and/or to help achieve work-life balance (Berg et al., 2014; 

Titopoulou et al., 2017).  However, part-time hours (<35 hours/week), nonstandard 

schedules and weekend work, which are common in the hospitality, health and 

social services, retail and transport sectors, are often linked to low pay and 

insecurity (Girard, 2010; Kümmerling et al., 2007).  Moreover, atypical temporal 

patterns have been associated with greater work pressures, work-intensification 

(i.e., faster paced and tight deadlines); and work-family conflict (Gallie and Russell, 

2009; Piasna, 2018; Titopoulou et al., 2017). 

 

The length of the working week may be determined by a range of factors.  For 

ŜȄŀƳǇƭŜΣ ǘƘŜ ΨōŀŎƪǿŀǊŘ ōŜƴŘƛƴƎ ǎǳǇǇƭȅ ŎǳǊǾŜΩ ǘƘŜƻǊȅ ǎǳƎƎŜǎǘǎ ǘƘŀǘ ƘƻǳǊǎ ƻŦ ǿƻǊƪ 

are determined by wages and leisure time (Black et al., 2009), i.e., hours of work 

increase as higher income makes work more attractive compared to spending time 

on leisure pursuits; and hours of work decrease and leisure time increases at the 

point that wages become high enough for workers to achieve their target income by 

working fewer hours. This has been demonstrated in Korea, where employees on 

low wages may struggle to meet basic needs if they restrict their working hours to 

40 per week, so they sacrifice their free-time in the pursuit of better economic 



44 

 

achievement (Cho et al., 2018).  In addition to this economic theory, other 

motivations exist.  For example, individuals may work long hours for contractual 

reasons or because they lack the freedom to choose (Dockery, 2012).  Others (often 

employees with higher educational levels) work long hours because they are driven 

by a high need for approval (Siegrist et al., 2004).  Some workers simply work long 

hours  because they enjoy their work (Virtanen and Kivimäki, 2012).  And regarding 

part-time working, some people, especially mothers do it to combine paid work 

with unpaid family duties in the hope of reducing work-life conflict, or because the 

cost of childcare outweights their full-time earnings (van Breeschoten and 

Evertsson, 2019).  However, some people work part-time due to poor health, and 

others ŜȄǇŜǊƛŜƴŎŜ ΨƛƴǾƻƭǳƴǘŀǊȅΩ ǇŀǊǘ-time working because they cannot find a full-

time job (Fagan et al., 2014). 

 

As noted in section 4.3.2 of Chapter Four (Method) my analyses relating to the 

temporal work patterns focus on: weekly work hours (part-time, long hours, and 

extra-long hours compared to full-time hours); nonstandard schedules (reflecting 

hours worked outside of the fixed daytime schedules, including evenings, nights, 

variable schedules and rotating shifts compared to standard schedules worked only 

during the day); and weekend working (comǇŀǊƛƴƎ ΨǎƻƳŜΩ ǿŜŜƪŜƴŘǎ ŀƴŘ ΨƳƻǎǘκŀƭƭΩ 

weekends with non-weekend working). 

 

2.1.1.3 Spatial  

Spatial usually refers to remote working - relating to the act of working away from 

ŀƴ ŜƳǇƭƻȅŜǊΩǎ ƻǊ ŎƭƛŜƴǘΩǎ ǇǊŜƳƛǎŜǎΦ   Born out of the idea that work is something 

which is done and not someplace one goes to, it has been driven by employer cost 

savings (by reducing the need for office space) and the potential for greater 

flexibility for the worker (Davenport and Pearlson, 1998), and more recently, as a 

public health measure in response to Covid-19 (Phillips, 2020).  It includes 

homeworking or using home as a base, otherwise known as ΨteleworkingΩ in Europe 

and ΨtelecommutingΩ in the USA (Dockery and Bawa, 2014).  
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The benefits of remote working include reductions in commuting time and 

increases in family time (Baruch, 2001).  Challenges include a blurring of the home-

work place interface and associated increases in work-family stress; career 

stagnation and perceived invisibility to management; fewer opportunities for 

informal learning, mentoring and networking; fewer social interactions; less 

influence over people and events; and increased work intensification and 

presenteeism (Baruch, 2001; Cooper and Kurland, 2002; Wheatley, 2012).  

However, it has been argued that the benefits and disadvantages of remote working 

remain unclear (Demerouti et al., 2014).  Although productivity may increase due to 

fewer office-related interruptions (Baruch, 2001; Konradt et al., 2000);  and social 

exchange theory has been applied to suggest that remote workers expend 

additional effort for the opportunity to work where they want (Felstead and 

Henseke, 2017);  there may be some self-report bias from remote workers claiming 

to work longer and intensively (Bailey and Kurland, 2002).  

 

As noted in sections 4.3.3 and 4.3.6 of Chapter Four (Method) my analyses relating 

to the spatial work patterns mainly grouped all atypical spatial patterns together as  

ΨǊŜƳƻǘŜΩ ŎƻƳǇŀǊŜŘ ǘƻ Ψƻƴ-ǎƛǘŜΩ όŀǘ ǘƘŜ ǘǊŀŘƛǘƛƻƴŀƭ ǿƻǊƪǇƭŀŎŜΣ ŜΦƎΦΣ ŀǘ ǘƘŜ ŜƳǇƭƻȅŜǊΩǎ 

premises, ŦǊƻƳ ŀ ŎƭƛŜƴǘκŎǳǎǘƻƳŜǊΩǎ ǇǊŜƳƛǎŜǎΣ at a separate business premises, or 

from a van/stall); but in sensitivity analyses I divided remote into two sub-groups: 

at/from home, and other remote (representing driving/travelling about, multi-work 

locations, and other).  Had there been larger numbers of workers in these sub-

groups, the sub-groups would have been used in the main analyses. 

 

2.1.2 Prevalence of atypical work  

The assertion that atypical employment has increased in high-income countries 

over the last few decades (Benach et al., 2016; ILO, 2016) is often repeated (Ervasti 

and Virtanen, 2019; Julià et al., 2019; Rönnblad et al., 2019).  In reality, the 

prevalence differs by type and by country and fluctuates by year (OECD, 2021a, 

2021b, 2021c). For example, the proportion of temporary workers in the EU grew 

from around 9% to 14% between 1987 and 2012 (ILO, 2016), however, in the UK in 

both 1987 and 2012 prevalence was 6.3%, hiding a peak of 7.4% in 1997, but by 
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2019 it had declined to 5.2% (OECD, 2021a).  In contrast, self-employment in the UK 

grew from 12.3% in 2000 to 15.6% in 2019, coinciding with declines in Japan (from 

16.6% to 10.0%) and Italy (from 28.2% to 22.7%) over the same period (OECD, 

2021b).  The prevalence of long hours is greatest in East Asia, especially in South 

Korea (Yoon et al., 2018a), which recently legislated to reduce the maximum weekly 

hours from 68 hours to 52 (Haas, 2018); and in Japan where legislation was 

introduced to help prevent stress from overworking and overwork-related disorders 

(Yoshikawa and Kogi, 2018), such as karoshi (sudden death from overwork) and karo 

jisatsu (suicide from overwork) (Inoue and Matsumoto, 2000).  In the UK in 2019, 

24.3% of men and 9.9% of women worked 45+ hours/week compared to 33.4% and 

7.7% respectively in 1992 (Leaker, 2020). 

 

Although typical employment is still the norm within Europe (Schoukens and Barrio, 

2017), factors including globalisation, technical innovation, competition, neoliberal 

economics and financial crises have led to downsizing, outsourcing, weakening of 

collective bargaining and trade unions, and an increase in flexible labour markets 

(Jonsson et al., 2019).  Among the OECD countries, the UK has been recognised as 

having one of the most flexible labour markets (Jowett et al., 2014).  This flexibility 

is demonstrated in the charts below which show UK labour market trends over the 

last two to three decades in terms of atypical work patterns.  This includes growths 

in zero hour contracts; self-employment, especially among women; and 

homeworking; and fluctuations among unsociable hours (nonstandard schedules 

and weekends).  However, whilst ǿƻƳŜƴΩǎ ǳǎǳŀl weekly work hours have been 

ƛƴŎǊŜŀǎƛƴƎΣ ƳŜƴΩǎ ƘŀǾŜ ōŜŜƴ ŘŜŎƭƛƴƛƴƎ. 

 

2.1.2.1 Atypical work in the UK labour market 

Wherever possible, the statistics presented below account for trends in the work 

patterns and for compositional changes in the labour market in the UK.      

 

Temporary work 

Figures 2.1 and 2.2 provide data from the Labour Force Survey, which asks 

participants if their main job is non-permanent (either as fixed period contract, 
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agency temping, casual work, seasonal work, and other).  As presented in Figure 

2.1, the number of employees in temporary work grew from 1.30 million in 1992 to 

1.68 million in 2021, having followed a wave-like pattern with peaks in 1997, 2014 

ŀƴŘ нлнмΤ ǘƘŜ ŘƛǇǎ ƭƛƪŜƭȅ ǊŜŦƭŜŎǘƛƴƎ ǘƘŜ 9ŀǊƭȅ мффлΩǎ wŜŎŜǎǎƛƻƴ όмффм-1992), the 

Great Recession (2008-2009), and Covid-19 (2020-2021).  The growth periods may 

be attributed to temporary workers providing staffing flexibility as the economy 

recovers and before permanent hires are made (Luo et al., 2021).    As Figure 2.2 

shows, prevalence is higher among women than men, and in 2021, 6.9% of all 

women in employment had temporary jobs, compared to 5.1% of men.   

 

 

Figure 2.1: Number of temporary employees in the UK, 1992-2019  

Data source: ONS Labour Force Survey (Watson, 2022a)    
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Figure 2.2: Employed persons in temporary work as a percentage of total employment in the UK,1992-2019   

Data source: ONS Labour Force Survey (Watson, 2022a) 
 

 

There has been an increase in a related work pattern ς zero-hour contracts (ZHC).  

Considered a precarious form of work, ZHC describe when workers are not 

contracted to work a set number of hours and are paid only for the hours they 

actually work.  As shown in Figure 2.3, in 2020 there were 0.99 million workers with 

ZHC.  As illustrated in Figure 2.4, in 2020 3.1% of all employed people had ZHC, 

whereas in 2000, the rate was 0.2% (Chiripanhura, 2020).  However, the accuracy of 

these figures is unclear.  The data is gathered from respondents to the Labour Force 

Survey who instead of being asked about ZHC in relation to temporary work, must 

first respond affirmatively to a question about whether their main job provides 

flexible working, and secondly, they must then select ZHC from a list of options 

denoting their job flexibility.  Thus, data relies on an understanding of the concepts 

of flexible working and ZHC.  It has been suggested that the growth may be 

explained by an increased public awareness of ZHC (Farina et al., 2019). 
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Figure 2.3: Number of people in employment on zero-hour contracts in the UK, 2000-2021 
Data source: ONS Labour Force Survey (Chiripanhura, 2020; Leaker, 2021)   

 

 

Data source:  ONS Labour Force Survey (Leaker, 2021)   
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Figure 2.5 shows that between 1992 and 2020, the number of self-employed workers 

increased from 3.45 million to 4.90 million, whilst the number of people in work overall 

grew from 25.64 million to 32.99 million.  As illustrated by Figure 2.6, the largest 

percentage growth in self-employment was from women ς which increased by 45.3% in the 

ten years to November 2019, compared to an 18.4% increase for men in the same period.  
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Figure 2.5: Estimates of employment and self-employment in the UK, 1992-2019   

Data source: ONS Labour Force Survey (Watson, 2020a)   

 

 

 

Figure 2.6: Percentage growth in self-employment in the UK,  2010-2019 

Data source:  ONS Labour Force Survey (Watson, 2020b, 2020c)   
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Weekly work hours 

Figure 2.7 shows that in the period 1997 to 2019 whilst the median total weekly 

work hours for employees remained consistent at 37 hours, average weekly hours 

declined from 35.9 to 33.1.  However, these figures relate only to paid hours, do not 

account for unpaid overtime, do not cover the self-ŜƳǇƭƻȅŜŘΣ ŀƴŘ ŀƎƎǊŜƎŀǘŜ ƳŜƴΩǎ 

ŀƴŘ ǿƻƳŜƴΩǎ ǿƻǊƪƛƴƎ ƘƻǳǊǎΦ  Therefore, Figures 2.8 and 2.9 provide information on 

usual hours (i.e., hours normally worked including paid and unpaid extra hours and 

excluding breaks) among employees between 1992 and 2019.  There were increases 

in the proportion of women working 45 hours or more per week  (from 7.7% to 

9.9%), and working 16-30 hours per week (from 25.5% to 29.9%),  but decreases in 

women working mini-jobs of 15 hours per week (from 17.6% to 9.9%) (Figure 2.8).  

In contrast, there were decreases in men usually working 45 hours or more per 

week (from 33.4% to 24.3%), but increases in men working 31 to 45 hours per week 

(from 60.4% to 63.5%) and working part-time of up to 30 hours per week (from 

3.0% to 8.7%) (Figure 2.9).  

 

Figure 2.7: Mean and median total weekly paid hours for employees in the UK, 1997-2019 

Data source:  ONS Annual Survey of Hours and Earnings 1997 to 2019 Time Series (Smith, 2019) 
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Figure 2.8: Usual weekly work hours among  employees ï men in the UK, 1992-2019   

Data source: ONS Labour Force Survey (Leaker, 2020) 

 

 

Figure 2.9: Usual weekly work hours among  employees ï women in the UK, 1992-2019   

Data source: ONS Labour Force Survey (Leaker, 2020) 
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there was also a decline in working 45 hours or more per week (from 25.6% to 

14.8%) and an increase in working part-time (from 24.6% to 36.1%), but little 

change in working 31-45 hours (from 25.0% to 25.7%). 

 

 

Figure 2.10: Usual weekly work hours among self-employed men in the UK, 1992-2019 

Data source: ONS Labour Force Survey (Leaker, 2020)  

 

 

Figure 2.11: Usual weekly work hours among self-employed women in the UK, 1992-2019 
Data source: ONS Labour Force Survey (Leaker, 2020)  
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Nonstandard schedules 

As nonstandard schedules refers to work done outside of the usual daytime hours, 

it includes evenings (i.e., working hours after the usual working daytimes but before 

the usual sleep times), nights (i.e., work during the usual sleep times), and shiftwork 

(working to extend the operating times of an organisation beyond the usual 

daytime hours).  The Labour Force Survey asks people in employment (employees 

and self-employed) if they work evenings and nights and asks if they do so usually 

or sometimes; but only asks employees (not self-employed) if they work shifts 

(Eurostat, 2017) and does not distinguish between usually and sometimes.  

Respondents are not counted as shiftworkers if they work on a fixed schedule, 

regardless of the timing of the work.  Figures 2.12 and 2.13 show the prevalence, 

between 2012-2019, of people in employment who worked evenings and nights.  

Although there were relatively small fluctuations in the prevalence of these work 

patterns over this eight-year period, around 11% usually worked evenings, and 

approximately 26% sometimes worked evenings.  Similarly, around 6% usually 

worked nights and 10% sometimes worked nights.  Figure 2.14 shows that around a 

fifth or employees worked shifts. All three of these charts also show that these 

types of nonstandard schedules are more prevalent among men than women.   

 

Figure 2.12: Employed persons usually and sometimes working in the evenings as a percentage of total 

employment in the UK, 2012-2019 

Data source: LFSA-EWPEVE (Eurostat, 2021) 
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Figure 2.13: Employed persons usually and sometimes working at night as a percentage of total employment in 

the UK, 2012-2019 

Data source: LFSA-EWPNIG (Eurostat, 2021) 

 

 

Figure 2.14: Employees working shifts as a percentage of total employees in the UK, 2012-2019   

Data source: LFSA-EWPSHI (Eurostat, 2021) 
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compared to 25.7%, prevalence was higher in Greece (41.4%), Italy (36.2%) and 

Spain (31.0%) (Eurostat, 2021).   

 

As a proportion of people in employment in the UK, as Figure 2.15 shows, there was 

a decrease in weekend working during 2000 to 2007, an increase, particularly 

during the period 2011 to 2012, then rates began decreasing again in 2014.  Overall 

in the twenty-year period to 2019, weekend working increased from 24.7% to 

30.6% (among men from 25.4% to 31.8%, and among women from 23.9% to 27.6%). 

 

 

Figure 2.15: Employed persons working on weekends as a percentage of total employment in the UK, 2000-2019   

Data source: LFSA-QOE-3B3 (Eurostat, 2021) (no data available for 2008) 
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18.1% who usually worked Sundays compared to 8.0% who sometimes worked 

Sundays.  These charts also show that both Saturday and Sunday  working is more 

prevalent among men than women. 

 
Figure 2.16: Number of people in employment working on Saturdays and Sundays in the UK, 2012-2017  

Data source: ONS Labour Force Survey (ONS, 2018a) 

 

 

 
Figure 2.17: Employed persons usually and sometimes working Saturdays as a percentage of the total in 

employmen in the UK, 2012-2019  

Data Source: LFSA-EWPSAT (Eurostat, 2021) 
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Figure 2.18: Employed persons usually and sometimes working Sundays as a percentage of the total in 

employment in the UK,  2012-2019   
Data source: LFSA-EWPSUN (Eurostat, 2021) 

 

Remote working 

Remote working, including homeworking is the work pattern most expected to 

grow.  As shown in Figure 2.19, in 2019 there were 4.61 million people in 

employment (employees and self-employed) mainly working at or from home (i.e., 

from home, plus those working from the same grounds/buildings or using home as 

a base) up from 2.92 million in 1998.  By the end of 2020, the number had increased 

by a further 1.03 million.  As shown in Figure 2.20, between 1998 and 2019 the 

percentage of people working at/from home increased from 11.1% to 14.2%, and in 

2020 it further increased to 17.4%.  Whilst this recent growth might be assumed to 

be due to the Covid-19 lockdowns which encouraged those who could work from 

home to do so, survey participants were asked about the location of their main job 

prior to the Covid-19 pandemic.  Nonetheless, between the 9th and 20th April 2020 

(during the early lockdowns) 45% of adults in employment worked from home at 

some point (Bela and Wilkinson, 2020). There are suggestions that following the 

pandemic more employees will ask to work from home on a regular basis or 

combine it with some days in the office (Grigorian, 2020). 
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Figure 2.19: Number of persons in employment in the UK mainly working at or from home, 1998-2020.   

Data sources: Labour Force Survey (ONS, 2014), Annual Population Survey (Kumar, 2021; Watson, 2020d) 

 

 

 

 

Figure 2.20: Percentage of persons in employment in the UK mainly working at or from home, 1998-2020  
Data source: Labour Force Survey (ONS, 2014), Annual Population Survey (Kumar, 2021; Watson, 2020d) 
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difference between self-employed men and women - around 29% of self-employed 

women worked at home in 2019 compared to around 11% of self-employed men, as 

illustrated in Figure 2.22. 

 
Figure 2.21: Employed persons in the UK working at home as a percentage of total employment, 2012-2019  

Data source: Eurostat LFSA-EHOMP (Eurostat, 2021) 

 

 
Figure 2.22: Employees and self-employed persons in the UK working at home as a percentage of total 

employment, 2012-2019 
Data source: Eurostat LFSA-EHOMP (Eurostat, 2021) 
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Summary of key trends 

In summary, the prevalence of atypical work patterns differs by type and country 

and varies according to the market.  Data from the UK labour force suggests that 

over the last couple of decades or so there were: increases in self-employment, 

weekend working and homeworking; small fluctuations in evening, nights, and 

shiftwork patterns; and larger fluctuations in temporary work reflecting macro-

economic change.  Additionally, although average paid weekly work hours were 

ǊŜƭŀǘƛǾŜƭȅ ŎƻƴǎƛǎǘŜƴǘΣ ƎŜƴŜǊŀƭƭȅ ǿƻƳŜƴΩǎ usual ǿŜŜƪƭȅ ƘƻǳǊǎ ƛƴŎǊŜŀǎŜŘ ǿƘƛƭǎǘ ƳŜƴΩǎ 

reduced.  Some of the changes ǊŜŦƭŜŎǘ ǿƻƳŜƴΩǎ ƎǊŜŀǘŜǊ ǇŀǊǘƛŎƛǇŀǘƛƻƴ ƛƴ ǘƘŜ ¦Y 

workforce.   

 
2.1.3 Legislative context 

Labour markets and the regulations that shape them have been identified as 

important social determinants of health (Muntaner et al., 2012).  The dynamism 

and flexibility of the UK labour market, with its complex and diverse working 

patterns, is partly a function of employment regulation (Wells, 2012)Φ  Lǘǎ ΨƭƛƎƘǘ ŀƴŘ 

ŜǾŜƴΩ ǊŜƎǳƭŀǘƻry approach aims to ensure low unemployment rates by paring down 

ǎǘŀǘǳǘƻǊȅ ǊŜǎǘǊƛŎǘƛƻƴǎ ƻƴ ōǳǎƛƴŜǎǎŜǎΩ ŦǊŜŜŘƻƳ ǘƻ ƘƛǊŜ ŀƴŘ ŦƛǊŜ ǿƻǊƪŜǊǎΣ ŀƴŘ 

facilitating short-term employment contracts and part-time work.   Additionally, 

relative to other countries, the UK has very few legal restrictions on working time 

arrangements, enabling businesses to arrange hours and schedules to match 

production to shifts in demand.   Nonetheless, legislation exists to protect workers 

against unfair dismissals, and to prevent discrimination against part-time work and 

other atypical work patterns which help workers reconcile work and family life and 

work-to-retirement transitions.   

 

Below is an outline of some of the legislation relating to temporary workers, part-

time workers, work scheduling, and working hours in the UK, though these 

provisions generally do not apply to the self-employed.  There is also a note about 

the future of employment legislation since the UKΩǎ ŘŜǇŀǊǘǳǊŜ ŦǊƻƳ ǘƘŜ 9¦Σ ǿƛǘƘ 

suggestions that although more support for vulnerable workers, parents and carers 

may be introduced in the short-term, current legislation is unpopular with some 
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business organisations who suggest that it has a negative effect on commerce and is 

ill-suited to the needs for a flexible labour market (Lavery, 2017).  

 

The Fixed Term Employees (Prevention of Less Favourable Treatment) 

Regulations 2002 requires that fixed-term employees should not be treated 

less favourably than comparable permanent employees; and gives them a 

right to be made permanent having worked for an employer continuously 

for four years.   

 

The Agency Workers Regulations 2010 requires temporary workers to be 

treated equally to directly employed staff.   

 

The Flexible Working Regulations 2014 gives employees a right to request 

flexible working (i.e., reduce their hours to part-time; change work start and 

finishing times; flexitime ς flexibility in start and finishing times; work 

compressed hours ς same total hours but fewer days; work from home or 

somewhere else; or job-share) if they have worked for their employer for at 

least 26 weeks and they are legally classed as an employee.  

 

The Part-time Workers (Prevention of Less Favourable Treatment) 

Regulations 2000, gives part-time workers the same employment rights as 

full-time workers.   

 

The Working Time Directive/Working Time Regulations 1998 prevents 

employers from forcing employees to work more than 48 hours per week 

(on average) and requires them to provide employees with a minimum of 48 

hours off work per fortnight, a rest period of at least 11 consecutive hours, 

and 5.6 weeks of annual leave.  However, employers can ask workers 

(except some working in travel, transport and haulage) over the age of 18 

ȅŜŀǊǎ ǘƻ ΨƻǇǘ ƻǳǘΩ ŀƴŘ ǿƻǊƪ ƭƻƴƎŜǊ ǘƘŀƴ пу ƘƻǳǊǎ ŀ ǿŜŜƪΣ ǘƘƻǳƎƘ ŜƳǇƭƻȅŜǊǎ 

must not sack or treat anyone unfairly for refusing to do so. 
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In addition to these specific rules relating to atypical work patterns, employment 

legislation also exists to ensure workers earn at least a minimum wage, and health 

and safety rules exist to reduce the risk of injury, accident and death (Fujishiro et 

al., 2021).   Additionally, many countries have some form of employment legislation 

which provides workers with rights and protects them against dismissals.  In English 

speaking countries including the UK, these regulations tend to be less restrictive on 

the ability of employers to hire and fire workers  (OECD, 2020a).  This is illustrated 

in Figure 2.23, which is based on scores, assigned by the OECD, to assess the 

ǎǘǊƛƴƎŜƴŎȅ ƻŦ ŜŀŎƘ ŎƻǳƴǘǊȅΩǎ ǊŜƎǳƭŀǘƛƻƴǎ ƛƴ ǘƘŜƛǊ ŀōƛƭƛǘȅ ǘƻ ǇǊƻǘŜŎǘ ǎǘŀƴŘŀǊŘ ŎƻƴǘǊŀŎǘ 

workers from dismissal.   Having restrictive regulation tends to preserve existing 

jobs and increase the job security of workers on standard contracts, but if it is too 

strict, it can increase employers reluctance to hire staff, thus stifling job creation 

and increasing the duration of unemployment (OECD, 2020a).  To ensure some 

labour market flexibility, many of the countries with the strictest regulations have a 

higher prevalence of temporary work than countries with the least restrictions.  This 

is illustrated in Figure 2.24 which shows the level of stringency and the prevalence 

of temporary work in a variety of countries.  However, there are exceptions.  For 

example, as shown in Figure 2.23, Austria, Canada and Switzerland have less 

stringent rules on dismissals than the UK, but they also have a higher prevalence of 

temporary workers (8.7%, 12.9% and 12.7% respectively).  Exceptions also include 

the Czech Republic, which has the most stringent rules, but a relatively modest rate 

of temporary workers (8.3%).    

 

It is generally easier to employ people on temporary contracts than to dismiss 

permanent staff, but the rules relating to the use of temporary workers vary by 

country and may differ between fixed-term and agency temporary workers (OECD, 

2020a).  In some nations, firms have to justify the use of temporary workers; and/or 

limit the proportion which they can employ at any one time.  They may also need to 

abide by legal limits relating to tenure and cumulated or successive use of 

temporary contracts, after which should the employer and temporary workers want 

to extend their relationship, the employer must provide a standard contract.  As 

noted above, in the UK this limit is set at four years.  In Norway temporary workers 
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can be employed for no more than 12 months and can comprise a maximum 15% of 

ŀ ŦƛǊƳΩǎ workforce.  In Germany, they may be employed for a maximum of 18 

months.  In Italy, three extensions are possible to a maximum duration of 24 

months.  And in Korea, recent reform has meant that fixed-term contracts must be 

for a maximum one year duration with extensions permitted  for a further year, but 

agency workers are restricted to 32 occupations and can be contracted out to 

employers no more than twice, each time on a three months contract. 

 

 

 Figure 2.23: Strictness of regulation to protect standard workers from being dismissed individually, or as part of 

a large number of workers in a relatively short time, in 2019.   

Note: lighter colours indicate least protection, darker colours the most.  Countries in grey were not assessed.  
The possible scores ranged 0-6, but the awarded scores ranged 1.31 to 3.03. 
Data source: StatLink https://stat.link/w0h42v (OECD, 2020a) 

 

 

https://stat.link/w0h42v
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Figure 2.24: Percentage of temporary workers as a proportion of employees and strictness of regulations to 

protect standard workers from dismissal, 2019 

Data source: StatLink https://stat.link/w0h42v (OECD, 2020a), Temporary employment (indicator) (OECD, 

2022) 

 

In respect of protections for the self-employed, their rights tend to be limited to 

health and safety legislation and protection against discrimination.  Indeed, whilst 

recognising that self-employment can be a positive choice, the House of Commons 

Work and Pensions Committee has accused some companies of using self-employed 

workforces as a cheap form of labour and a way of evading their employer 

responsibilities.  It has called for a closure of loopholes that incentivise companies 

ǘƻ ǳǎŜ ΨōƻƎǳǎ ǎŜƭŦ-ŜƳǇƭƻȅƳŜƴǘΩ όi.e., contingent labour ς when the work on offer to 

individuals is contingent on them being self-employed) (House of Commons Work 

and Pensions Committee, 2017). 

 

There is some uncertainty over some of the protections for employees.  Following a 

referendum in June 2016, the UK left the EU on 31st January 2020, with a transition 

period until 31st December 2020,  during which adherence to EU legislation was 

required.  Whilst the UK is now no longer bound to abide by EU employment law,  
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these employment protections are continuing for the time being (Taylor, 2021).  

However, as noted above, the rules are unpopular with some business organisations 

(Lavery, 2017).  Furthermore, in 2018, in response to the Taylor Review of Modern 

Working Practices (Taylor et al., 2017), the May Government published The Good 

Work Plan (Clark, 2018).  ¢ŀȅƭƻǊΩǎ wŜǾƛŜǿΣ ŎƻƳƳƛǎǎƛƻƴŜŘ ƛƴ ǊŜǎǇƻƴǎŜ ǘƻ ǘƘŜ ǊƛǎŜ ƛƴ 

atypical work, particularly the gig economy typified by self-employment and ZHC, 

made 53 recommendations relating to work security, pay and rights.  The Good 

Work Plan accepted 51 of these recommendations but the majority are yet to be 

implemented.  The Johnson Government, which replaced the May Government in 

December 2019, promised aƴ 9ƳǇƭƻȅƳŜƴǘ .ƛƭƭ όǘƻ ǇǊƻǘŜŎǘ ŀƴŘ ŜƴƘŀƴŎŜ ǿƻǊƪŜǊǎΩ 

rights) but there is uncertainty over when it will be published and over its likely 

provisions (Ferguson, 2020).  Potential measures include the introduction of an 

enforcement body to support vulnerable workers, and rights to request a more 

predictable and stable contract after 26 weeks of service, and additional leave for 

parents and carers (Stevens, 2021). 

 

2.1.4 The social institution context 

In addition to work-related legislation, social policies and the resources available to 

workers contribute to work-related health (Fujishiro et al., 2021).  Social policies 

include healthcare, housing, education, transport, environment and taxation.  

Resources include assistance with job loss, such as unemployment benefits, job-

seeker allowances, and help finding work; help with illness and disability such as 

access to sick leave, sick pay, and medical care; support with family commitments 

such as maternity/parental/eldercare leave; and pensions.  Countries differ in their 

provision of these welfare or social institutions, with reviews suggesting that better 

health is found in Scandinavian countries, including among precarious workers 

compared to permanent workers  (Kim et al., 2012).  Similar to the USA, the UK is 

known for its modest means-tested benefits, however, the UK provides free-

univeral health care, funded through taxation.  Further detail on the different social 

welfare regimes can be found in the Appendix (section 14.1) 
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2.2 Mental health 

Although mental health is often used as a synonym for psychological illness it has a 

broader definition with positive and negative facets (Herman et al., 2005); and is 

defined by The World Health Organisation (WHO) as a state of wellbeing and the 

absence of illness (WHO, 1948).  Accordingly, this thesis focuses on two aspects of 

mental health - depressive symptoms and wellbeing.  This section introduces the 

concepts of depressive symptoms and mental wellbeing and explains what is known 

about the prevalence of each. 

 

2.2.1 Depressive symptoms 

Depression is a common mood disorder affecting people in different ways.  A 

leading cause of disability, it impairs ŀƴ ƛƴŘƛǾƛŘǳŀƭΩǎ ŀōƛƭƛǘȅ ǘƻ ŦǳƴŎǘƛƻƴ ŀƴŘ ŎƻǇŜ ǿƛǘƘ 

daily life, can lead to the ƭƻǎǎ ƻŦ ŀ ǇŜǊǎƻƴΩǎ ŀōƛƭƛǘȅ ǘƻ ǿƻǊƪ and at its most severe, to 

suicide (WHO, 2017).   Depressive disorder has two main categories: major 

depressive disorder or episode which is deemed mild, moderate, or severe 

depending on the number of symptoms; and dysthymia, which has similar 

symptoms but tends to be milder but chronic (WHO, 2017).  Symptoms are 

depressed mood or sadness; anhedonia (loss of interest or pleasure); an increase or 

decrease in appetite, or significant weight change which is not dieting-related; 

fatigue or energy loss; sleep difficulties (insomnia or hypersomnia); purposeless 

movement or observably slower speech and physical movement; diminished ability 

to think or concentrate, or indecisiveness; feelings of worthlessness or guilt; and 

recurrent thoughts of death or suicide.   

 

For a diagnosis of depression an individual must experience five or more symptoms 

most days during a two-week period, of which one should be depressed mood or 

anhedonia; the symptoms must cause the individual significant distress, or 

impairment socially, occupationally, or in other areas of functioning; and the 

symptoms should not be related to substance abuse or other medical conditions 

(American Psychiatric Association, 2013a). Individuals with a severe episode are 

unlikely to be able to function with work, social or domestic activities, whereas 
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those with a mild episode may function, but find ordinary work and social activities 

difficult (World Health Organization, 2020).  

 

2.2.2 Prevalence of depression 

WHO estimated that in 2015, 4.4% of the global population and 4.5% of the UK 

population had depression (WHO, 2017).  However, as shown in Figure 2.25, 

recorded cases of depression in England are higher than ²IhΩǎ ŜǎǘƛƳŀǘŜǎΦ  Lƴ 

2018/19 the prevalence was 10.7%, which though slightly lower than in 2009/10, 

represents an upward trend (Public Health England, 2019). 

 

Prevalence varies with social and economic factors.  For example, social deprivation, 

unemployment, divorce and widowhood, and a lack of formal qualifications have 

been linked to an increased risk (National Collaborating Centre for Mental Health, 

2009; Rai et al., 2013).  This may explain why the rates of depression were higher in 

the three years after the Great Recession of 2008/09 (as shown in Figure 2.25). 

 

Depression is more common among women (5.1%) than men (3.6%) (WHO, 2017).  

This well-documented gender difference (Kuehner, 2017; Nolen-Hoeksema, 2001), 

is not explained by sensitivity to adversities or biased response style (Acciai and 

Hardy, 2017).  Furthermore, symptoms follow a u-shaped trajectory with age across 

adulthood (Sutin et al., 2013).   
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Figure 2.25: Trends in the prevalence of recorded depression in England 

Data source: Public Health England, Quality and Outcomes Framework (QOF), NHS Digital.   

Note: The recorded depression prevalence is the number of people with depression recorded on the practice 
register within a clinical commissioning group (CCG), as a proportion of the practice list size of the CCG aged 18 
years and over  

 

 

2.2.3 Mental wellbeing 

There is no single definition of mental wellbeing.  It tends to be divided into two 

types: hedonic  and eudaimonic wellbeing (Ryan and Deci, 2001), though recently a 

multidimensional model combining the two has been proposed (Huppert and 

Ruggeri, 2018).  The hedonic approach relates to positive emotions, positive mood, 

and pleasure, and is usually measured as subjective wellbeing (SWB) using three 

components: life satisfaction, the presence of positive affect, and the absence of 

negative affect (Diener et al., 1999).  Nonetheless, there are arguments that affect 

should be viewed as an outcome or a by-product of the person functioning well, not 

an end in itself   (Ryan and Deci, 2001); and it should be recognised that sometimes 

negative emotions are more appropriate and should not be supressed (Ryan and 

Deci, 2001; Vittersø, 2013).  Although SWB may be affected by life events, 

individuals with high SWB usually, relative to those with low SWB usually, may 

construe the same events more positively, which has led to suggestions that SWB 

may be trait-like (Ryan and Deci, 2001).  
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The eudaimonic approach relates to a sense of meaning and purpose, and positive 

relationships and is usually measured as psychological wellbeing (PWB) using six 

components: autonomy (capacity for self-determination or sense of self-

determination), personal growth (continued growth and development as a person), 

self-acceptance (positive self-regard and positive eǾŀƭǳŀǘƛƻƴǎ ƻŦ ƻƴŜǎŜƭŦ ŀƴŘ ƻƴŜΩǎ 

past), life purpose όǘƘŜ ōŜƭƛŜŦ ǘƘŀǘ ƻƴŜΩǎ ƭƛŦŜ ƛǎ ǇǳǊǇƻǎŜŦǳƭ ŀƴŘ ƳŜŀƴƛƴƎŦǳƭύ, mastery 

(mastery of the surrounding environment - ǘƘŜ ŎŀǇŀŎƛǘȅ ǘƻ ƳŀƴŀƎŜ ŜŦŦŜŎǘƛǾŜƭȅ ƻƴŜΩǎ 

life and surrounding world), and positive relatedness (quality relationships) (Ryff 

and Keyes, 1995).  Eudaimonic wellbeing may also be viewed as self-actualisation - 

satisfying the innate psychological needs for autonomy, competence and 

relatedness yields self-motivation, and this leads to feelings of vitality and wellbeing 

(R. Ryan and Deci, 2000). 

 

Rather than this binary choice between the hedonic and eudaimonic perspectives, 

mental wellbeing could be viewed as multidimensional - the combination of feeling 

good and functioning effectively (Huppert and Ruggeri, 2018).  Accordingly, several 

models have been proposed.  The multi-dimensional psychological wellbeing model 

(MPWB) comprises of ten elements: competence, emotional stability, engagement, 

meaning, optimism, positive emotion, positive relationships, resilience, self-esteem, 

and vitality (Ruggeri et al., 2020).  The PERMA model of flourishing comprises of  

five elements: positive emotion, engagement, relationships, meaning and 

accomplishments (Seligman, 2018).  Regardless of the number of components, by 

combining hedonic and eudaimonic aspects of wellbeing, flourishing becomes the 

opposite of common mental disorders (i.e., depression and generalised anxiety) 

(Huppert and So, 2013). 

 

2.2.4 Levels of mental wellbeing 

Each of the wellbeing perspectives have developed different measurement tools, 

ranging from single global questions to batteries of items on different components, 

some of which yield scores, and others yield rankings.  Few provide information on 

the prevalence of mental wellbeing in the general population, and the different 

measures makes comparisons difficult.   No national or international prevalence of 
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PWB has been identified, though studies suggest that personal growth and purpose 

decline from midlife to old age, whereas environmental mastery and autonomy 

tend to increase with age; and personal growth and positive relatedness tend to be 

higher among women (Ryff and Keyes, 1995). 

 

Regarding SWB, ŀŎŎƻǊŘƛƴƎ ǘƻ ¢ƘŜ ²ƻǊƭŘ 5ŀǘŀōŀǎŜ ƻŦ IŀǇǇƛƴŜǎǎΣ ǘƘŜ ¦YΩǎ ŀǾŜǊŀƎŜ 

score for life satisfaction was 7.03 (on a scale where 0 is low and 10 is high), and this 

has remained fairly consistent for almost 50 years, as illustrated in Figure 2.26 

(Veenhoven, 2020).  However, according to research by the OECD, in 2018, 6% of 

the British population had very low life satisfaction, and 10% had typically more 

negative than positive emotions (OECD, 2020b).  The European Commission found 

negative emotions are associated with socio-economic disadvantages, conversely 

positive emotions are associated with socio-economic advantages, and there is a u-

ǎƘŀǇŜŘ ǘǊŀƧŜŎǘƻǊȅ ŀŎǊƻǎǎ ǘƘŜ ƭƛŦŜŎƻǳǊǎŜ ŦƻǊ ŦŜŜƭƛƴƎ ΨŎŀƭƳ ŀƴŘ ǇŜŀŎŜŦǳƭΩΣ with the 

feelings ΨŦǳƭƭ ƻŦ ƭƛŦŜΩ ŀƴŘ Ψƭƻǘǎ ƻŦ ŜƴŜǊƎȅΩ ŘŜŎƭƛƴing with age (Directorate General 

Communication et al., 2010; Directorate General Communication and TNS Opinion 

& Social, 2006). Further information comparing positive and negative emotions in 

the UK with Europe are presented in the Appendix (section 10.2). 

 

In 2010, the Office for National Statistics (ONS)  adopted a multi-dimensional 

approach when it launched the Measuring National Wellbeing (MNW) Programme, 

assessing how people in the UK feel about their lives (ONS, 2015).  Annually it asks 

four personal wellbeing questions, three relating to SWB, and one on PWB, but 

rather than combine the responses into a single score, it provides mean scores and 

proportions for each item.  Between 2012 and 2019 national wellbeing increased - 

further detail on the annual trends and the measures are presented in the Appendix 

(section 10.2). 
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Figure 2.26: UK happiness score, based on a single item on life satisfaction. 

Source: World Database of Happiness, transformed scores from Eurobarometer 

 

Another multi-dimensional approach to wellbeing, used data from the European 

Social Survey to assess the populations of 21 countries on the ten components of 

the MPWB (Harrison et al., 2016; Ruggeri et al., 2020).  It found improvements on 

all components, especially engagement and positive relations, between 2006 and 

2012 in the UK.  Generally, across 21 countries it found higher MPWB among men 

compared with women, and among employed people and students compared with 

unemployed and retired people; and that it increased with education and declined 

with age.  Further information on this and how the UK population ranked in 

comparison to other countries is presented in the Appendix (section 10.2). 

 

2.3 Sleep  

Sleep is essential for good health, wellbeing, and quality of life to support 

physiological processes and physical development, cognitive performance, and 

emotional regulation (Hirshkowitz et al., 2015a).   It is greatly influenced by social 

norms, work ethics and moral judgements (Arber et al., 2012).  For example, social 

norms often dictate that couples share a bed, even though their behaviours and 

preference for different sleep environments may lead to one partner subjugating 

the sleep of the other (Hislop, 2007).  In workplaces, sleep deprivation has been 

viewed as a badge of honour representing commitment and hard-work (Kroll-Smith, 
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2008).  So much so, that in some cultures, napping in public, or inemuri (present 

while sleeping), is deemed a sign of diligence, indicating that the workerΩǎ ǿƻǊƪƭƻŀŘ 

is so heavy they cannot afford to sleep more than a few hours at night (Steger, 

2003).   

 

Although posited as a symptom of a fast-paced demanding work culture, sleep has 

also be positioned as a solution to these demands, with calls for it to be taken 

seriously to support work/life balance, productivity and performance (Boden et al., 

2008).  Accordingly, judgements about sleep tend to take two perspectives: one 

devalues it or derides it as a waste of time exemplified by the 24/7 society and the 

night-time economy; the other champions or problematises it as a matter of costs 

and consequences exemplified by the promotion of sleep-friendly policies, 

ǊŜƳƛƴŘŜǊǎ ǘƘŀǘ ΨǘƛǊŜŘƴŜǎǎ ƪƛƭƭǎΩΣ ŀƴŘ ƳŜŘƛŎŀƭƛǎŀǘƛƻƴ (e.g., sleep aids and anti-fatigue 

drugs) as a solution to chronic sleep deprivation (Williams, 2011).    

 

Sleep deprivation is linked to lifestyle factors such as work or leisure; and is 

influenced by gender, and lifecourse changes such as marriage, pregnancy, 

parenting and caregiving, menopause, divorce, retirement, bereavement and 

widowhood; and by socio-economic position, and health problems (Arber et al., 

2012, 2009, 2007b; Hislop and Arber, 2003).  It also relates to gender differences, 

for example, women tend to prioritise the sleep of their partners and their children 

over their own (Arber et al., 2007a; Hislop and Arber, 2003); whilst fathers may only 

subjugate their own sleep when worried about the safety and welfare of their 

teenage children (Venn et al., 2008).  Caregivers may experience poor quality sleep 

especially if they are co-resident with the care recipient or provide 20 to 50 hours of 

care per week (Byun et al., 2016a; Maun et al., 2020).  And socio-economic 

disadvantage such as low educational achievement, low income, rented housing, 

unemployment and economic inactivity may increase the risk of problematic sleep 

(Arber et al., 2009, 2007a).   

 

The Diagnostic and Statistical Manual of Mental Disorders (DSM-V) used to 

diagnose sleep disorders, identifies 11 groups of problematic sleep (American 
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Psychiatric Association, 2013a), of which insomnia is the most common (Ferrie et 

al., 2011).  This is defined as dissatisfaction with sleep quantity or quality associated 

ǿƛǘƘ ΨǎƭŜŜǇ ƭŀǘŜƴŎȅΩ ƻǊ ΨǎƭŜŜǇ ƳŀƛƴǘŜƴŀƴŎŜΩ.  Sleep latency is difficulty initiating 

sleep, usually within 30 minutes.  Sleep maintenance is frequent awakenings, early 

morning awakenings, and difficulty or inability to return to sleep.  Insomnia is 

categorised into three types ς transient, acute and chronic.  Transient insomnia 

lasts up to a week and usually relates to another disorder, stress, depression or a 

change in sleep environment.  Acute insomnia lasts up to one month and typically is 

in response to situational stress.  Chronic insomnia lasts more than a month.  

However, for a diagnosis of insomnia disorder, the problems of sleep latency or 

sleep maintenance should be accompanied by daytime tiredness, loss of 

concentration, irritability, worries about sleep, loss of motivation, or other evidence 

of daytime impairment; and problems should persist for at least three nights per 

week for at least three months (American Psychiatric Association, 2013a).  As the 

DSM-V suggests that problematic sleep relates to dissatisfaction with sleep quantity 

or quality, this thesis examines both in relation to work patterns, with the next 

section providing a little more detail on the two aspects before providing an 

overview of what is known about their prevalence.   

 

2.3.1 Sleep duration 

There are three types of sleep: monophasic where sleep occurs in a single period 

usually at night, typical of American and Northern European cultures; biphasic 

comprising ǘǿƻ ǎƭŜŜǇ ǇŜǊƛƻŘǎΣ ǳǎǳŀƭƭȅ ŀ ƴƻŎǘǳǊƴŀƭ ǎƭŜŜǇ ǇŜǊƛƻŘ Ǉƭǳǎ ŀ ƴŀǇ ƻǊ ΨǎƛŜǎǘŀΩ, 

typical throughout the Mediterranean and Southern European countries, those with 

a Spanish influence, and mainland China; and polyphasic comprising multiple sleep 

periods or naps (Arber et al., 2012).  It is assumed that most recommendations for 

sleep duration are based on monophasic sleep, especially as at least one authority 

on the subject has suggested that napping among adults may indicate poor sleep 

quality (Ohayon et al., 2017).  The National Sleep Foundation (NSF), the American 

Academy of Sleep Medicine (AASM) and the Sleep Research Society (SRS) generally 

agree that adults should achieve at least seven hours per night for optimum health.  

For example, the NSF recommends adults to age 64 should achieve 7-9 hours/day 
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(Hirshkowitz et al., 2015a);  and the AASM & the SRS recommend that adults aged 

18-60 years should regularly achieve seven or more hours/night, though they note 

that deviation from this is influenced by factors including genetics, behaviour, 

environment, and health, and sleeping nine or more hours may be appropriate for 

young people and individuals recovering from illness or sleep debt (Watson et al., 

2015a). However, it is noted that recommendations are often based on cohort and 

population studies which do not distinguish between time in bed and actual sleep 

and so the data could be biased to higher estimates (Hirshkowitz et al., 2015b).  

 

From an epidemiological perspective, it has been suggested that 7-8 hours may be 

best for good health (Bixler, 2009); and that the association between sleep duration 

and health may be u-shaped (Chaput et al., 2018).  Both short and long sleep have 

been positively associated with a range of morbidities including hypertension, 

obesity, diabetes and cardiovascular disease (Alvarez and Ayas, 2004; Buxton and 

Marcelli, 2010; Krittanawong et al., 2017); and with cognitive decline (Li et al., 

2022).  However, generally, there is more evidence for the links between short 

sleep and health (Chaput et al., 2018, 2013),  and sleep reduction studies have 

found that people sleeping less than seven hours showed a gradual impairment in 

psychomotor and cognitive performance (Âkerstedt, 2006). 

 

2.3.2 Average sleep duration, and prevalence of short and long duration sleep 

According to the NSF, sleep deprivation is increasingly widespread in the adult 

population, and people aged 45-54 are particularly affected due to work 

(Hirshkowitz et al., 2015a).  But whilst there is some agreement that one of the 

biggest predictors of sleep duration relates to the number of hours worked (Hoyos 

et al., 2015), claims of a sleep loss epidemic are disputed (Bin et al., 2013; Hoyos et 

al., 2015).  Although sleep duration in some countries has declined, it has increased 

or stayed unchanged in others, and some of the changes may be explained by the 

different methods used to assess it (Hoyos et al., 2015). 

 

An analysis of data from thousands of self-selecting participants throughout the 

world, which differentiated between what time people went to bed, prepared for 
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sleep, woke up and got up, found that on workdays people achieved 38 minutes 

less sleep in 2010 than ten years earlier (Roenneberg, 2013; Roenneberg et al., 

2012).  However, a  review of repeated cross-sectional studies in 10 industrialised 

ŎƻǳƴǘǊƛŜǎ ŎƻƴŘǳŎǘŜŘ ŀǘ ŘƛŦŦŜǊŜƴǘ ǘƛƳŜǇƻƛƴǘǎ ōŜǘǿŜŜƴ ǘƘŜ мфтлΩǎ ŀƴŘ ŜŀǊƭȅ нлллΩǎ 

for each nation, found that the prevalence of short sleep (less than six hours) and 

long  sleep (more than nine hours) fluctuated by country and by year (Bin et al., 

2013)Φ   ¦ǎƛƴƎ ǘƘŜ ǊŜǾƛŜǿŜǊΩǎ Řŀǘŀ ŦǊƻƳ ǘƘŜ ǎǘǳŘƛŜǎ ōŜǘǿŜŜƴ мфул ŀƴŘ нлмлΣ CƛƎǳǊŜǎ 

2.27 and 2.28 illustrate this variation.  As shown, in the UK between 1983 and 2000 

the prevalence of short sleep declined from 15.0% to 3.6% but then increased in 

2005 to 10.1%; and long sleep increased 15.3% to 34.5% and reduced to 25.6% in 

the same periods.   

 

Accounting for all the studies (i.e., not just those in the chart below from 1983), the 

authors noted that the prevalence of short sleep tended to be highest in Canada 

and lowest in the Netherlands, and long sleep tended to be lowest in Germany and 

highest in Italy.  However, their follow-up review in 2015 found that sleep duration 

increased in Australia, Finland, Sweden and the UK; decreased in Canada, Italy and 

Norway; both increased and declined in the USA; and stayed the same in Germany 

and the Netherlands (Hoyos et al., 2015).   More recently, there have been further 

studies suggesting that shorter sleep is even more prevalent in Canada and in Italy.  

It was estimated that between 2015-2018, 45% of Canadians were affected by short 

sleep (Wilk et al., 2020); and a survey in early 2019 in Italy found nearly 30% of 

adults (aged 15+) had short sleep (Varghese et al., 2020).   The most recent 

estimates for the UK suggests little change compared to the 2005 findings ς a time-

use study conducted in 2015 estimated that 10% of participants experienced short 

sleep (Pérez et al., 2019).   

 

Nonetheless, making comparisons between the studies, countries, and differing 

time periods is difficult mainly due to variations in their methods (Hoyos et al., 

2015).  The studies included in the reviews tended to use time-use data, but they 

varied in the age of participants, how many days participants completed a time-use 

diary, and how each 24-hour period was divided for recording purposes.   Some 
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added naps into total sleep and some counted time in bed not actual sleep.  Surveys 

enquiring about sleep habits are an alternative to the diaries, but their question 

items differ, and sometimes the results do not concur with findings from time-use 

studies.  For example, a survey conducted in 2003 found that on weekdays, 47% of 

British residents aged 16+ experienced short sleep (counted as less than seven 

hours) and 6% experienced long sleep (Groeger et al., 2004).   

 

 

 

 

Figure 2.27: Changes in prevalence of short sleep duration 1983-2007 

Note: timing of studies vary by country.  Data source: Sleeping at the Limits: The Changing Prevalence of Short 

and Long Sleep Durations in 10 Countries (Bin et al., 2013) 
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Figure 2.28: Changes in prevalence of long sleep duration 1983-2007  

Note: timing of studies vary by country.  Data source: Sleeping at the Limits: The Changing Prevalence of Short 

and Long Sleep Durations in 10 Countries (Bin et al., 2013) 

 

 

In addition to researching short and long durations, several investigations have 

estimated  actual sleep quantities.  A survey conducted in March 2016 in the USA, 

found adults averaged 6.5 hours sleep, but spent 7.7 hours in bed (Knutson et al., 

2017).  It also found that employed people slept less than those who did not work, 

and duration differed between weekdays and weekends ς the average was 6.9 

hours on weekdays and 7.2 hours on weekends, though 40% slept 7-8 hours no 

matter which day, 13% slept in excess of eight hours on weekdays, and 22% slept 

more than eight hours on weekends.   In the UK, recent research found average 

sleep duration was eight hours and six minutes, and this represented an increase of 

43 minutes between 1974 and 2015 (Pérez et al., 2019).  However, this time-use 

study determined sleep duration by adding napping to time spent in bed. 
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Regardless of whether durations of sleep have changed over the years, people may 

be  sleeping less than they need (Groeger et al., 2004). The phenomenon of social 

jetlag is used to explain this discrepancy.  Social jetlag arises when there is a 

ŘƛŦŦŜǊŜƴŎŜ ōŜǘǿŜŜƴ ŀ ǇŜǊǎƻƴΩǎ ōƛƻƭƻƎƛŎŀƭ ŀƴŘ ǎƻŎƛŀƭ ŎƭƻŎƪǎ (Roenneberg et al., 2019), 

and is usually measured by subtracting the amount of sleep on work days from the 

amount of sleep on free days.  It is particularly evident in workers who have later 

chronotypes (ΨƴƛƎƘǘ-ƻǿƭǎΩύ ōŜŎŀǳǎŜ ǿƻǊƪŘŀȅ ǎƭŜŜǇ ƛǎ ǳǎǳŀƭƭȅ ƛƴŦƭǳŜƴŎŜŘ ōȅ ǿƻǊƪ 

schedules and interrupted prematurely with alarm calls, and oversleeping occurs on 

work-free days to address the sleep debt (Roenneberg, 2013; Roenneberg et al., 

2012).  Worldwide 70% of people may have experienced social jetlag (Roenneberg 

et al., 2012).  In the UK between 1974 and 2015, it increased by 16 minutes, 

however, work-sleep conflict (i.e., conflict arising because work occurred during the 

ƛƴŘƛǾƛŘǳŀƭΩǎ ǇǊŜŦŜǊǊŜŘ ǎƭŜŜǇ ǘƛƳŜ according to their chronotype) reduced from 71% 

to 56% (Pérez et al., 2019).   

 

2.3.3 Sleep quality (disturbance) 

The perception that there is an ongoing sleep loss epidemic, might actually be 

explained by reductions in sleep quality (Hoyos et al., 2015).  However, sleep quality 

is poorly defined (Harvey et al., 2008).  An examination of the recommendations 

from the NSF (Ohayon et al., 2017, 2018), along with 42 recent population health 

studies (included at Appendix section 10.3) revealed that the three most common 

indicators of sleep quality are: sleep latency, sleep maintenance, and subjective 

sleep quality.  Table 2.2 describes each of these indicators.  As each indicator differs 

by age, the table shows how they are assessed for working-age adults.  Table 10.4 in 

Appendix (section 10.3) provides further detail for all age groups.   
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 Table 2.2: Indicators of sleep quality for adults aged 18-64 

Components of sleep 

quality 

Description Good sleep quality Poor sleep quality 

Sleep latency  Time to transition from being 
awake to sleeping 

0-30 minutes җпс minutes 
 

Sleep maintenance Number of awakenings per 
night lasting longer than five 
minutes 

0-1 awakenings 
 

җп awakenings 
 

Duration spent awake after 
sleep initiated but before final 
awakening 

Җнл minutes 
 

җпм minutes 
 

Subjective sleep 
quality 

How satisfied one feels with 
their sleep 

Good to excellent Poor to bad 

Data source: NSF recommendations (Ohayon et al., 2017, 2018), 

 

tŜǊŎŜƛǾŜŘ ƴƻǊƳǎ Ŏŀƴ ƛƴŦƭǳŜƴŎŜ ǇŜƻǇƭŜΩǎ appraisals of their sleep quality; for 

example, individuals may be more distressed by symptoms of fatigue if they believe 

their peers sleep better than them (Mulla et al., 2017).  Factors such as mood, 

somatic symptoms, and coping behaviours (e.g., the need for naps and coffee) are 

ƛƴŎƭǳŘŜŘ ƛƴ ƛƴǎƻƳƴƛŀŎǎΩ ŜǾŀƭǳŀǘƛƻƴǎ (Harvey et al., 2008).  For some people, sleep 

quality can also relate to how they feel upon waking and how they function 

throughout the day  (Harvey et al., 2008; Ustinov et al., 2010), but ǎǳŎƘ Ψnon-

restorative sleepΩ has rarely been studied (Ohayon, 2002). 

 

Problems  initiating and maintaining sleep, combined with poor sleep quality, are 

classified as sleep disturbances (Cormier, 1990).  A review of the effects of sleep 

disturbance found that it was linked to several physiological effects, including 

increased stress responsivity due to increased activity of the sympathetic nervous 

system and HPA-axis; somatic problems such as headaches and pain; psychosocial 

issues such as emotional distress, mood disorders, and deficits in cognition, 

memory and performance; and longer-term consequences including hypertension, 

cardiovascular disease, obesity, metabolic syndrome, and cancer (Medic et al., 

2017). 

 

2.3.4 Prevalence of poor sleep quality (disturbance) 

Estimates of the prevalence of sleep disturbance or poor sleep quality differ 

according to the heterogeneity in the methodologies used to assess it (Morin et al., 
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2006).  This includes  differences in samples, and in socio-economic and cultural 

contexts (Dregan and Armstrong, 2011) as demonstrated in the following three 

studies of different age groups and different measures.  The first asked British 

adults, aged 16-74 in 2000, if they had problems with trying to get to sleep or with 

getting back to sleep if they woke up or were woken up (Arber et al., 2009).  It 

found that 19.7% women and 14.2% men experienced sleep problems on four or 

more nights per week in the seven days prior to interview.  The second  interviewed 

British 16-93 year-olds in 2003, asking them if they had problems getting to sleep, 

remaining asleep, getting sufficient sleep, and difficulty waking from sleep (Groeger 

et al., 2004).  It found that 51% of them reported having one or more sleep 

disturbance symptoms in the week preceding interview, and that women tended to 

report more severe symptoms than men.  It also found that the quality of sleep was 

usually poorer on workdays than weekends.  The third, which was part of a 2006 

study of sleep problems in 23 European countries, asked participants if their sleep 

had been restless over the previous week, and categorised sleep problems as those 

with restless sleep  most, or almost most, of the time (Dregan and Armstrong, 

2011).   Of the UK participants, it found that 20% aged 41-65 years, and 25% of 

those over 65 years of age, had sleep problems.   This latter study also found 

differences between countries, for example the highest prevalence of sleep 

problems was in Hungary (37%) and the lowest in Cyprus (7%), though generally 

sleep problems were more common in Eastern Europe compared to the Nordic 

countries.  The variation is illustrated in Figure 2.29 which shows the results of the 

study for the working population aged 41-65 years in each of the 23 countries.   

 

Despite the cultural and methodological heterogeneity, a global prevalence rate 

was calculated in 2002 when the results from 45 epidemiological studies, published 

between 1978 and 2001, were averaged  (Ohayon, 2002).   Based on these studies 

from Australia, European countries, Japan, North America, Mexico, and Singapore it 

estimated that 30-48% of people had symptoms of poor sleep, 16-21% had 

symptoms at least three nights per week, 10-28% had moderate to extreme 

symptoms, and 6% had a diagnosis of insomnia diagnosis. 
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Figure 2.29: Prevalence of sleep problems in 23 European countries 

The darker the colour the higher the rate of sleep problems.  Data source: Prevalence rates 41-65 age group 
(Dregan and Armstrong, 2011) 

 

During the Covid-19 epidemic, another global estimate was determined using a 

systematic review and meta-analysis (Alimoradi et al., 2022).   Based on 99 studies 

from  Austria, Bangladesh, Belgium, Canada, China, Egypt, Greece, India, Iran, Israel, 

Italy, Pakistan, Saudi Arabia, Turkey, and the UK, all conducted in 2020 (some of it 

during lockdown periods), men had a higher rate of sleep problems (27%) than 

women (24%).   However, there is no indication if the rates have changed compared 

to the period before the pandemic. 

 

In contrast, according to the NSF, symptoms of poor sleep are more common 

among women than men (Ohayon, 2002).  Rates are also higher among unmarried 

individuals compared to married ones, and they are associated with the following 

factors: lifestyle (e.g., irregular sleep-wake patterns, poor sleep hygiene, stress, and 

environment); psycho-active substance use or withdrawal (e.g., alcohol, caffeine, 

amphetamines, opioids and hypnotics); mental disorders; medical conditions; 

breathing disorders during sleep (e.g., sleep apnoea); and other sleep disorders 

(e.g., restless legs syndrome).  Others have also noted that sleep quality tends to be 

higher among men, and among 18-29 year-olds and 65+ year-olds, employed 

people, and individuals with higher socio-economic position, and that the biggest 

predictor of poor sleep may be self-reported stress (Knutson et al., 2017).   
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2.4 Theoretical underpinnings 

This section outlines the theoretical underpinnings of this thesis.  It introduces the 

concept of the psychosocial work environment and the main models of work-

related stress.  It discusses how the atypical work patterns may relate to these 

models based on what is known about the work patterns.  Lastly, it describes the 

biological response to stress. 

 

2.4.1 The psychosocial work environment  

A meta-analysis of longitudinal studies investigating the association between 

mental health and the psychosocial work environment found that poor work 

characteristics predict common mental health disorders (Stansfeld and Candy, 

2006).    Furthermore, stress and related cognitive brooding about work increases 

physiological arousal which hinders and disturbs sleep (Linton, 2004). 

   

The psychosocial work environment is often explained in terms of three main 

models of work-related stress: the job demands-control model (JDC) (Karasek, 

1979), the effort-reward imbalance model (ERI) (Siegrist, 1996), and the job-

demands-resources model (JD-R) (Demerouti et al., 2001). In addition to these 

models, the transactional theory of stress and coping explains that it is the 

relationship between the person and their environment which may prompt the 

stress response, and not just the environment alone (Lazarus and Folkman, 1984).  

Each model is explained below. 

 

2.4.1.1 The JDC model 

This proposes that mental strain occurs if job demands (e.g., workload, and 

psychological stressors such as work pace and work conflict, involved in 

accomplishing the workload) are greater than job control (i.e., decision latitude or 

autonomy, and skill discretion or skill utilisationύΤ ŀƴŘ ǘƘƛǎ ΨƘƛƎƘ ǎǘǊŀƛƴΩ is associated 

with exhaustion, depression, anxiety and sleep problems (Karasek, 1979).  Other 

ƛƳōŀƭŀƴŎŜǎ Ƴŀȅ ŀƭǎƻ ƻŎŎǳǊΥ Ψƭƻǿ ǎǘǊŀƛƴΩ ŘǳŜ ǘƻ Ƨƻōǎ ǿƛǘƘ ƭƻǿ ŘŜƳŀƴŘǎ ŀƴŘ ƘƛƎƘ 

ŎƻƴǘǊƻƭΤ ŀƴŘ ΨǇŀǎǎƛǾŜΩ Ƨƻōǎ ǘȅǇƛŦƛŜŘ ōȅ ŀǇŀǘƘȅ ŀƴŘ ǇǊƻōƭŜƳ-solving difficulties 
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(similar to learned helplessness (Seligman, 1972)) resulting from low demands and 

low control.  Since its inception the JDC model has been expanded to become the 

job demands-control-support model (JDCS)  (where support is helpful social 

interactions from supervisors and co-workers), hypothesising that high strain with 

low social support or isolation predicts iso-strain (i.e., even more strain) (Johnson 

and Hall, 1988), carrying a risk of morbidity and mortality (Johnson et al., 1989).  

 

2.4.1.2 The ERI model  

This suggests that a lack of reciprocity between effort and reward leads to 

emotional distress (threat, anger, depression, demoralisation, and the arousal of 

the autonomic nervous system) (Siegrist, 1996).  Effort is defined in terms of the 

extrinsic demands of the job and the intrinsic motivations (e.g., ǘƘŜ ƛƴŘƛǾƛŘǳŀƭΩǎ 

motivation) to control the demands.  Rewards are defined as financial, socio-

emotional (e.g., esteem), and status control.  Status control is defined as self-

regulation for a sense of mastery and efficacy, which brings esteem, and is 

threatened by changes in occupational position due to a lack of promotion 

prospects, being over-qualified for the role, job instability, and job termination.  

This model was also extended to include the concept of overcommitment (Siegrist 

et al., 2004), which occurs when the individual underestimates the challenge, 

overestimates their own ability, and has a high need for approval.  When over-

commitment is combined with disappointing rewards, the risk of poor health 

increases (van Vegchel et al., 2005). 

 

2.4.1.3 The JD-R model  

This explains that all working conditions can be classified as job demands or 

resources.  Demands can be psychological (cognitive or emotional), social, 

organisational or physical aspects of the job requiring effort or skills (e.g., high work 

pressure, emotionally demanding interactions with clients, and unfavourable 

physical environments).  Resources are psychological, social, organisational or 

physical aspects of the job that are functional in achieving work goals, which reduce 

job demands and their associated costs, or stimulate growth, learning and 

development (e.g., autonomy, performance feedback, and skill variety) (Bakker and 
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Demerouti, 2007).  The model assumes that high job strain and low motivation 

develop when job demands are high and job resources are limited.  Furthermore, 

exhaustion and health impairments develop when the job demands require a high 

degree of effort from which the worker has not recovered (Demerouti et al., 2001). 

Conversely work engagement, low cynicism and good performance develop when 

job resources are high and job demands are perceived as low or motivational (i.e., 

challenges to be overcome rather than insurmountable obstacles; goals to be 

achieved; and opportunities for learning).   

 

2.4.1.4 Transactional Theory 

Not everyone faced with work-related stressors such as high demands, high effort, 

low control, few resources or little reward, will experience distress.  In the 

transactional theory of stress and coping, it is the relationship between the 

environment and the individual which are important - specifically stress arises if 

there is an imbalance between perceived demands and perceived personal and 

social resources to deal with it (Lazarus and Folkman, 1984).  The determination of 

this imbalance involves two appraisals (which may be sub-conscious): in the first an 

individual assesses whether there is a perceived threat to their wellbeing; and if so, 

a second appraisal occurs in which they evaluate whether they perceive they have 

the resources to deal with the threat.  The stress response is triggered if they 

perceive that the threat exceeds their ability or resources to cope (Lazarus and 

Folkman, 1984).  Related to this construct, and perhaps useful in understanding 

how some situations can lead to enhanced wellbeing, a third appraisal may occur.  

This third assessment may be considered a reappraisal stage and relates to 

challenge.  If an individual perceives that there is potential in the environment for 

gain or growth, and they perceive they have the resources, skills and autonomy to 

achieve it, and if they exert appropriate effort, then rather than distress, 

pleasurable emotions ensue (Lazarus and Folkman, 1984). 

 

2.4.1.5 Stress and atypical work patterns 

The three work-related stress models, which explain how the work environment 

may contribute to distress, have been applied to research on work-related 
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depression and mental wellbeing (Hakanen et al., 2008; Häusser et al., 2010; 

Lesener et al., 2019; Stansfeld and Candy, 2006; Stansfeld et al., 2013; Theorell et 

al., 2015; Van der Doef and Maes, 1999; van der Molen et al., 2020), and to sleep 

quantity and quality (Âkerstedt, 2006; Åkerstedt et al., 2015a; Garefelt et al., 2020; 

Linton et al., 2015a; Portela et al., 2015; Yang et al., 2018; Yoshioka et al., 2013).  

They may help explain the potentially negative and positive aspects of atypical work 

patterns. 

 

Precarious: Temporary workers and the self-employed have been characterised as 

vulnerable to inadequate income, social benefits and regulatory protections, and at 

risk  from the uncertainty of work continuation, unpredictable or intensive working 

hours, and limited training or development opportunities (Benach et al., 2014a; 

Conen and Schippers, 2019; Jansen, 2019; Kalleberg, 2018). However, there are 

perceived benefits to these work patterns too.   

 

Temporary work may ƛƴǾƻƭǾŜ ƴǳƳŜǊƻǳǎ ΨōŀŘ ƧƻōΩ characteristics such as exposure 

to physical and psychosocial hazards, and deficiencies in income, benefits, training, 

and career progression (Ferrie et al., 2008; Kachi et al., 2014; Peckham et al., 2019).   

Temporary workers may experience more job insecurity than other workers (De 

Cuyper and De Witte, 2010), and increases in job instability may worsen the bad job 

characteristics (M. Virtanen et al., 2005b). Furthermore an interaction effect 

between job insecurity and contract type may reduce organisational commitment 

and job satisfaction (De Cuyper and De Witte, 2007).  Thus temporary workers may 

experience low control (Barling and Kelloway, 1996), insufficient rewards  (Siegrist, 

2017), high job demands (Schaufeli and Taris, 2014), and poor job resources 

(Schaufeli and Taris, 2014).   Conversely, relative to unemployment, temporary work 

may provide opportunities to try out different jobs, a means for career 

development and a chance to increase employability  (De Cuyper et al., 2011).  It 

may also provide contact with others, externally generated goals, and income (ILO, 

2016).  Thus it may offer some rewards, social support, and job resources.  

Furthermore, temporary workers may have more psychological detachment to the 

job and be less preoccupied with  thoughts of work after hours (Cropley and 



87 

 

Millward Purvis, 2003) thus they may experience less effort or demands compared 

to permanent staff who may feel burdend by increased workloads and 

responsibilities (Liukkonen et al., 2004). 

 

Self-employed workers may experience loneliness, a lack of social support, work-

family conflict, and sometimes bankruptcy (Cardon and Patel, 2015; Taylor, 1999). 

Compared to employees they tend to earn lower incomes (Department for Business 

Innovation & Skills, 2016; Hamilton, 2000); and have higher work demands and 

longer working hours (Hagqvist et al., 2018; Hyytinen and Ruuskanen, 2007; Kim et 

al., 2019; Stephan and Roesler, 2010).  Thus self-employed individuals may 

experience high demands, and insufficient rewards and job resources.  Conversely, 

they may perceive long hours as a challenge rather than a threat (Andersson, 2008), 

or a sign of a successful business (Hessels et al., 2017).  They tend to have more 

autonomy and decision-latitude over their jobs (Bernhard-Oettel et al., 2019a; Kim 

et al., 2019; Nikolova, 2019; Taylor, 1999); more psychological capital (self-efficacy, 

resilience, hope and optimism) (Baron et al., 2016); more job satisfaction (Abreu et 

al., 2019; Andersson, 2008; Benz and Frey, 2008a; Binder and Coad, 2016; Bradley 

and Roberts, 2004; Tetrick et al., 2000; Warr, 2018) and find their job content is 

more rewarding (Benz and Frey, 2008a)  Thus the self-employed may experience 

more control, more intrinsic rewards, and more job resources than employees. 
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Temporal Work Patterns:  Several temporal work patterns (long hours, nonstandard 

schedules and weekend working) may involve high demands, high effort and 

possibly over-commitment.  This is because they are perceived as relating to work 

overload and job strain (Bonsaksen et al., 2019; Karasek and Theorell, 1990; 

Kivimäki et al., 2012), time poverty, work-life inbalance, and work-family conflict 

(Kim et al., 2016a).    If they afford insufficient time for recovery (Virtanen et al., 

2018) or sleep (Nakata, 2011; Tsuno et al., 2019), they may be linked to increased 

health risks (Geurts et al., 2003).  These temporal work patterns may also be linked 

to low rewards (Nakata, 2017; Tomioka et al., 2011); poor job resources; job 

dissatisfaction and low work autonomy (Haines et al., 2012; Tsuno et al., 2019).    

Although part-time workers and workers on very flexible contracts may have 

plentiful access to recovery time, they can experience low rewards and job 

resources due to low pay and fewer training and promotion opportunities (ILO, 

2016).   

 

Specifically regarding nonstandard patterns, workers may become alienated from 

participating in usual day-oriented activities (Costa, 2010a; Vogel et al., 2012). This 

social desynchronization can result in social isolation (Vogel et al., 2012), marital 

instability, family-work spillover (Davis et al., 2008), and work-life interference 

(James et al., 2017; Tucker et al., 2010).  Working unsociable hours can also disrupt 

ǿƻǊƪŜǊǎΩ ŀōƛƭƛǘȅ ǘƻ ǇŀǊǘƛŎƛǇŀǘŜ ƛƴ ōŜƘŀǾƛƻǳǊǎ ǘƘŀǘ ǎǳǇǇƻǊǘ ƳŜƴǘŀƭ ƘŜŀƭǘƘ ǎǳŎƘ ŀǎ 

exercise, healthy eating, and sex (James et al., 2017).  Furthermore, higher work 

intensity has been found among European workers with nonstandard schedules 

relative to individuals working standard schedules (Piasna, 2018), and these 

patterns have been associated with low incomes (Weston, 2014). Therefore in 

addition to high demands and low rewards, nonstandard schedules may be 

associated with poor social support.  
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Spatial Work Patterns: Remote workers may experience high demands and a lack of 

social support.  This is because of a risk of job intensification due to performance 

insecurities and unrealistic expectations, and feeling pressured to compensate for 

domestic-related interruptions (Baruch, 2001; Konradt et al., 2000). They may miss 

out on colleague interactions, experience isolation, and find a negative spill-over 

from family-work or work-family conflicts if work intrudes into the home 

environment (Baruch, 2001; Dockery and Bawa, 2014; Felstead and Henseke, 2017; 

Perry et al., 2018).  On the other hand, they may experience low demands, high 

rewards, more control and more job resources due to having more  job satisfaction 

and autonomy regarding when and how they work, and they may save time that 

would otherwise be spent commuting (Baruch, 2001; Felstead and Henseke, 2017; 

Perry et al., 2018).  

 

2.4.2 Biological responses to work stress  

If job strain or imbalances in work-related reciprocity occur causing stress, a  

complex array of physiological and behavioural responses may be set in motion 

(Chandola et al., 2010).  At rest, the parasympathetic system (PSN) ŦŀŎƛƭƛǘŀǘŜǎ ΨǊŜǎǘ 

ŀƴŘ ŘƛƎŜǎǘΩ ŀƴŘ ΨŦŜŜŘ ŀƴŘ ōǊŜŜŘΩ ŀŎǘƛǾƛǘƛŜǎΦ  IƻǿŜǾŜǊΣ ǿƘŜƴ a threat or stressful 

event is perceived, the sympathetic nervous system (SNS) triggers thŜ ΨŦƛƎƘǘ ƻǊ 

ŦƭƛƎƘǘΩ ǊŜǎǇƻƴŜ ōȅ ŀŎǘƛǾŀǘƛƴƎ the release of the catecholamines, adrenalin and 

noradrenalin, and causing physiological changes such as increased blood pressure 

and respiration, and mobilising glucose stored in the muscles.  Thus the SNS enables 

ǎƻƳŜƻƴŜ ǘƻ ΨŦƛƎƘǘ ƻǊ ŦƭŜŜΩ ŦǊƻƳ ǘƘŜ ǇŜǊŎŜƛǾŜŘ ǘƘǊŜŀǘΦ  Once the threat subsides the 

PNS is re-activated, promoting a sense of calm and returning the body to rest.  

However, with excessive or prolonged exposure to stressors, once the initial surge 

of noradrenalin has subsided, another system, the hypothalamus-pituitary-adrenal 

(HPA) axis prompts  the release of glucocorticoids, predominantly cortisol, so that 

the body can continue to deal with the threat. Due to a risk of injury when tackling a 

threat, the  glucocorticoids activate the inflammatory system to produce cytokines, 

which in turn contribute to the release of substances such as C-Reactive Protein 

(CRP) and fibrinogen (Hänsel et al., 2010; Toker et al., 2005).  Accordingly, CRP and 

fibrinogen are considered markers of inflammation.   CRP helps the body defend 
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against infection, and fibrinogen helps with the formation of blood clots.  There is 

increasing evidence that these inflammatory processes contribute to the 

development of depression (Miller and Raison, 2016).   

 

Studies show that cognitiǾŜ ƛƴǘǊǳǎƛƻƴ ƻǊ ΨǊǳƳƛƴŀǘƛƻƴΩ ŀōƻǳǘ ǎǘǊŜǎǎŦǳƭ ŜǾŜƴǘǎ Ŏŀƴ 

delay sleep onset, promote early wakening, and result in poor quality sleep (Drake 

et al., 2014). Sleep duration may also be reduced by anticipating the demands and 

effort required at work the next day (Âkerstedt, 2006).  And excessive activation of 

the HPA-axis may induce sleep fragmentation, whilst awakenings may result in 

increased autonomic activation and bursts of cortisol (Âkerstedt, 2006; Hirotsu et 

al., 2015), ǘƘǳǎ ŎǊŜŀǘƛƴƎ ŀ ΨǾƛŎƛƻǳǎ ŎƛǊŎƭŜΩ ƻŦ ǎǘǊess activation and sleep disturbance.  

Glucocorticoids may also affect sleep architecture (the different phases or cycles of 

sleep associated with variations in brain wave patterns, muscle tone and eye 

movement), with some studies suggesting it can reduce REM sleep and slow-wave 

sleep (Hirotsu et al., 2015).  Whether stressors result in transitory sleep difficulties 

ƻǊ ŜǾƻƭǾŜ ƛƴǘƻ ƛƴǎƻƳƴƛŀ ŘƛǎƻǊŘŜǊΣ Ƴŀȅ ŘŜǇŜƴŘ ƻƴ ǘƘŜ ƛƴŘƛǾƛŘǳŀƭΩǎ ΨǎƭŜŜǇ ǊŜŀŎǘƛǾƛǘȅΩ 

(i.e., trait-like degree of sleep responsiveness to stress, which is influenced by 

gender, genetics, neurobiology, family history of insomnia, and environmental 

factors) (Kalmbach et al., 2018). 

 

Specifically, in relation to nonstandard work patterns, there can be a misalignment 

between the sleep/wake cycle and the natural circadian rhythm, especially among 

nightshift workers, which contributes to desynchronisation of the HPA Axis (James 

et al., 2017). Additionally, serotonin, a neurotransmitter with several biological 

functions including mood regulation and circadian rhythm regulation, may be lower 

in shiftworkers compared to daytime workers (Sookoian et al., 2007).   Accordingly, 

there are elevated risks of excessive sleepiness and emotional dysregulation, and 

altered reactivity to stressors, resulting in mood disorders, which can be 

exacerbated by social isolation and limited social support (Harrington, 2001; James 

et al., 2017).  Similar biological misalignments may occur in workers with rotating 

shift patterns due to their attempts to adjust quickly to changing work and rest 
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periods, and among early morning shift-workers where workers can find it difficult 

to advance their bedtimes in response to family and social activities (Costa, 2010a).   

 

In contrast to the stress response, mental wellbeing is associated with a variety of 

positive states ranging from pleasant low arousal states (e.g., feeling calm and 

relaxed) to pleasant high arousal states (e.g., feeling excited and ecstatic) (Posner et 

al., 2005). However, compared to the psycho-neuro-biology of stress, the 

mechanisms relating to mental wellbeing are less well understood (Steptoe, 2019).  

It has been suggested that eudaimonic wellbeing and positive emotions  have each 

been associated with lower levels of cortisol (Dockray and Steptoe, 2010; Ryff et al., 

2004) and inflammatory markers  (Fancourt and Steptoe, 2020), whilst SWB is also 

thought to diminish the effects of the SNS (Dockray and Steptoe, 2010).    

 

2.5 Literature on atypical work and mental health and sleep 

Over a decade ago researchers asserted that studies on the health effects of 

atypical work were in their infancy (Benach and Muntaner, 2007).  Since then, the 

number of papers investigating atypical work patterns in relation to mental health 

and sleep has grown, but the evidence they provide is equivocal.  Sections 2.5.1 to 

2.5.3 provide a review of the current literature on the effects of the precarious, 

temporal and spatial atypical work patterns on mental health.  As some of the 

limitations with the current research and mental health are common to several of 

the work patterns, I outline them in section 2.5.4, then provide a conclusion on 

atypical work and mental health in section 2.5.5.  Sections 2.5.6 to 2.5.8 take a 

similar approach in respect of the current literature on atypical work patterns and 

sleep, followed by research limitations in section 2.5.9, and a conclusion in section 

2.5.10.   This is followed by section 2.6 which provides an overall summary and 

outlines the research opportunity.   
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2.5.1 Precariousness and mental health  
 
2.5.1.1 Temporary work 

Over the last two decades research interest in temporary work has been increasing; 

however, the literature on the association between temporary work and mental 

health varies, possibly because researchers define temporary work in various ways.  

Whilst some cross-sectional studies have found no differences between the mental 

health or subjective wellbeing of temporary workers and permanent workers 

(Ciairano et al., 2010; Keuskamp et al., 2013; LaMontagne et al., 2014a);  others  

have shown that temporary work is associated with psychological distress 

(Waenerlund et al., 2011b), anti-depressant use (Virtanen et al., 2008a),  suicide 

ideation (Kim et al., 2006), biological markers of stress (Sumner et al., 2019), and 

poorer psychological wellbeing (Julià et al., 2019).  Furthermore, two meta-

analyses, mostly of cross-sectional studies concluded that the risk of mental health 

complaints is higher for temporary rather than permanent workers (Sanwarld and 

Theurl, 2014; M. Virtanen et al., 2005b).   

 

Similarly, several longitudinal studies found no evidence of poorer mental health 

among temporary workers relative to permanent workers (Robone et al., 2010; P. 

Virtanen et al., 2011).  In contrast, several found evidence of an association 

between temporary work and depressive symptoms (Hammarström et al., 2011; 

Jang et al., 2015; Kim et al., 2016b; Quesnel-Vallée et al., 2010), psychological 

distress (Canivet et al., 2016; Dawson et al., 2015a), psychotropic medicines 

(Moscone et al., 2016) including anti-depressant use (Inoue et al., 2011; Virtanen et 

al., 2008a), depressive disorder-related sickness absence (Ervasti et al., 2014), and 

biological markers of stress (Gustafsson et al., 2012).   However, whilst a meta-

analysis of longitudinal studies found evidence of an effect for temporary work on 

psychological health, the authors deemed this evidence was low quality (Rönnblad 

et al., 2019).  They also noted the difficulty of studying temporary workers 

longitudinally because these workers are least likely to be captured by work 

surveys.  Furthermore, they concluded that temporary jobs combined with factors 

such as high job instability show the strongest associations with poor mental health.  
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Similarly, a systematic review found insecure jobs can pose a risk to mental  health 

(Kim and von dem Knesebeck, 2015). 

 

The most precarious types of temporary work patterns e.g., casual, on-call, and 

seasonal, informal, and/or those with few benefits, diminished employment rights, 

or high employment insecurity, tend to be associated with poor mental health  

(Artazcoz et al., 2005a; Bardasi and Francesconi, 2004; Canivet et al., 2016; Inoue et 

al., 2011; Kim et al., 2006; Virtanen et al., 2008a; Vives et al., 2013, 2010a; 

Waenerlund et al., 2011b). And workers exiting very precarious work patterns 

experience a reduced risk of psychological distress (Reine et al., 2008).   Research 

specifically on gig workers (i.e., those using online platforms for short-term work 

typically in the service sector) is rare, though there is some evidence that gig work 

may have positive mental health effects (Apouey and Stabile, 2019).  A recent study 

found bikers in the French gig-economy had lower stress levels than non-gig 

workers (Apouey et al., 2020).  However, the study was conducted when most of 

France was in lockdown due to the Covid-19 pandemic, and the results could have 

ǊŜŦƭŜŎǘŜŘ ǘƘŜ ōƛƪŜǊǎ ǊŜƭŀǘƛǾŜ ΨŦǊŜŜŘƻƳΩ ǘƻ ǎǇŜƴŘ ǘƛƳŜ ƻǳǘŘƻƻǊǎ ŀƴŘ a possible uplift 

in their earnings when many people came to rely on deliveries.   

 

Some studies excluded the most precarious temporary workers (Corrêa and 

Ferreira, 2011; Vives et al., 2013; Wagenaar et al., 2012), and most research on 

temporary workers has focused on those on fixed-term contracts.   In the UK, fixed-

term workers were more likely to be women, and compared to permanent 

employees, tended to be younger and better educated but to have lower 

promotion prospects and fewer benefits (Dawson et al., 2017).  It has been 

suggested that psychological work conditions may be better for fixed-term rather 

than permanent and other temporary workers (Benach et al., 2004; Benavides et 

al., 2000; Saloniemi et al., 2004), which may help explain why a scoping review 

concluded that 60% of studies showed no association between fixed-term working 

and poor mental health (Hünefeld and Köper, 2016).  Nonetheless, there is some 

evidence that fixed-term wokers who transitioned to permanent jobs have a lower 

risk of psychological distress than those who remain in fixed-term work (P. Virtanen 
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et al., 2005).  However, results from the studies may depend on what factors are 

considered - distress among temporary workers may be due to job insecurity and 

poor promotion prospects, whereas among permanent workers it may be due to 

effort-reward imbalances (Inoue et al., 2011).    

 

Researchers have rarely considered the cumulative effect of temporary 

employment (Jang et al., 2015), or employment trajectories which account for 

change in employment status such as episodes of employment, unemployment, 

underemployment (e.g., involuntary part-time hours), and inactivity (Benach et al., 

2014b).   Of the few which have investigated job changes, one found young workers 

with discontinuous work histories mixed with spells in fixed-term and part-time jobs 

have elevated symptoms of depression and anxiety due to  factors intrinsic to such 

work histories ς i.e., low income and job insecurity (Sirviö et al., 2012).  Another 

found that psychological distress increased with mounting exposure to temporary 

work over a 12-year period (Waenerlund et al., 2011a).  A third, which  plotted 

labour market trajectories to include employment status and movement between 

categories of temporary work, found that temporary employment is a risk factor for 

the subsequent development of depressive symptoms among previously mentally 

healthy workers (Canivet et al., 2016).   

 

It has been suggested that temporary work duration may also influence temporary 

ǿƻǊƪΩǎ ŀǎǎƻŎƛŀǘƛƻƴ with mental health (Kachi et al., 2014).  To date, researchers 

have given little consideration to contract length, how much of the contract has 

been worked, and whether there are prospects for extending it.  However, 

someone coming to the end of a two year contract may be more precarious than 

someone just starting their tenure.  As noted in section 2.1.3 (legislative context) in 

the UK, temporary workers have the right to be made permanent after working 

continuously for an employer for four years.  To avoid having to provide permanent 

contracts some UK employers might offer shorter contracts and after a short break, 

rehire the workers.   In comparison, in Sweden, employers cannot hire a temporary 

worker for more than two years (over a five year period) in consecutive or repeated 

contracts (Jonsson et al., 2019),   So it follows that understanding the labour market 
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setting may be important to gaining an understanding of the impact of temporary 

work on the individual (Gustafsson et al., 2012; Rönnblad et al., 2019).   

 

In addition to employment legislation, the proportion of temporary employees, 

unemployment rates, spending on labour programmes, welfare state regimes, and 

worker demographics may affect psychological morbidity (Kim et al., 2012; M. 

Virtanen et al., 2005b), as can cultural norms (Kachi et al., 2014).    For example, the 

provision of unemployment benefits and health insurance in the Nordic countries 

may mitigate some of the perceived stressfulness of temporary work, compared to 

ŎƻǳƴǘǊƛŜǎ ǿƘƛŎƘ ŀǊŜ ƭŜǎǎ ǇǊƻǘŜŎǘƛǾŜ ƻŦ ŜƳǇƭƻȅŜŜǎΩ ǊƛƎƘǘǎ ǎǳŎƘ ŀǎ bƻǊǘƘ !ƳŜǊƛŎŀ 

(Gustafsson et al., 2012).  Yet most studies on temporary work have emanated from 

Sweden (Bernhard-Oettel et al., 2019a, 2005; Canivet et al., 2016; Gustafsson et al., 

2012; Hammarström et al., 2011; P. Virtanen et al., 2011; Waenerlund et al., 

2011b), and Finland (Ervasti et al., 2014; Saloniemi et al., 2004; Sirviö et al., 2012; 

Virtanen et al., 2008a; P. Virtanen et al., 2005) with mixed results.  In comparison, 

the growing body of research on temporary work emanating from East Asia,  

particularly  South Korea (Jang et al., 2015; Kim et al., 2006, 2013, 2016b; Park et al., 

2014) and Japan (Inoue et al., 2012, 2011; Kachi et al., 2014; Tanaka et al., 2017) 

mostly suggest temporary workers have poorer mental health than permanent 

workers.  But these two regions differ greatly in their social policies and welfare 

provisions.  Compared to the Nordic countries, East Asia has a greater reliance on 

family and community rather than the state for assistance (Nam, 2020)  and their 

use of temporary contracts is extensive and is often combined with long working 

hours (ILO, 2018). 

 

It is also noteworthy that much of the research on temporary work utilises 

occupational cohorts or workers in particular settings.  For example there have 

been studies on  workers in pharmacies (Guest et al., 2006), the public sector 

(Ervasti et al., 2014; Martínez et al., 2010; Saloniemi et al., 2004; P. Virtanen et al., 

2005), hospitals (Bernhard-Oettel et al., 2005; Canivet et al., 2016; M. Virtanen et 

al., 2005a), care services  (Tanaka et al., 2017), manufacturing (Bernhard-Oettel et 

al., 2008; Inoue et al., 2012; Parker et al., 2002), research institutes (Inoue et al., 
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2011), and call-centres  (Mannocci et al., 2014).  Research findings might be 

pertinent only to them.  However, a few studies which are more representative of 

workers in general have been conducted.  For example, a pan-European labour 

market study found lower PWB among  non-permanent workers compared to 

permanent workers (Julià et al., 2019).  And studies using national population 

samples have found poorer mental health among temporary workers in Germany 

(Rodriguez, 2002), Italy (Ferrante et al., 2019), Japan (Kachi et al., 2014), Korea (Jang 

et al., 2015; Kim et al., 2006, 2016b), Spain (Artazcoz et al., 2005a; Vives et al., 

2013), and the USA (Quesnel-Vallée et al., 2010);  but not among temporary 

workers in Australia (Keuskamp et al., 2013; LaMontagne et al., 2014a) where 

temporary work is widespread, may offer 15% to 25% additional pay (Laß, 2020), 

and has not attracted much political debate or public resistance (Tweedie, 2013). 

 

In the UK, there have been a handful of population-based studies on temporary 

work, all using the same data source (i.e., British Household Panel Survey).  One 

found men and women ƛƴ ǘƘŜ мффлΩǎ  with casual/seasonal work had higher odds of 

poor mental health than permanent workers, and that whilst men had higher odds 

of their mental health worsening over a two year period after entering 

seasonal/casual work, women did not (Bardasi and Francesconi, 2004).  Another 

using data collected over an approximately 12-year period to 2002/2003, found that 

temporary workers had elevated depressive symptoms, but only if they were 

fathers (Robone et al., 2010).  Three further studies used data from 1991 to 2008.  

The first of these found poorer mental health among workers who go on to become 

temporary workers, and that this was mediated by greater job dissatisfaction 

(Dawson et al., 2015b).  The next found elevated psychological distress and lower 

SWB among casual workers, but not fixed-term workers, compared to permanent 

workers, and that this was mediated by higher job insecurity (Dawson et al., 2017).  

The other study excluded same-sex couples, and found that men had lower 

psychological distress but not SWB when their wives had temporary work, and 

women had lower psychological distress  and lower SWB when their husbands had 

temporary work, but when women themselves had temporary work their own 

psychological distress reduced and their SWB increased  (Inanc, 2018).   
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2.5.1.2 Self-employment 

The self-employed tend to experience non-pecuniary advantages such as work 

autonomy (Hagqvist et al., 2018; Nikolaev et al., 2020a; Shir et al., 2019)  and job 

satisfaction (Binder and Coad, 2016; Warr, 2018).  But they also tend to be subject 

to disadvantages such as income uncertainty and onerous workloads (Schonfeld and 

Mazzola, 2015); and many entrepreneurs fail, and even successful ones face 

challenges (Wiklund et al., 2019).   Additionally  as noted in section 2.1.3 (legislative 

context), they lack the same employment and social protections as employees (ILO 

and OECD, 2020).  Accordingly, some researchers have equated self-employment to 

riding an emotional rollercoaster (Wiklund et al., 2019) where  adversity and 

unexpected obstacles characterise the valleys, and satisfaction, meaningfulness, 

and achievement characterise the peaks (Nikolova, 2019).  Consequently, self-

employment may be associated with both adverse and favourable mental health 

outcomes.  

 

Most of the literature on self-employment and mental health has been cross-

sectional (Stephan, 2018), and the few longitudinal studies usually have small 

samples of self-employed workers relative to employees (Amorós et al., 2020; 

Stephan et al., 2020a).  Researchers may have difficultly following the self-

employed longitudinally since they are subject to low business success rates and 

high attrition rates, e.g., 20% of sole-traders cease trading in their first year (Cribb 

et al., 2019); and the median age of businesses closing in the UK is around three 

years (Stephan et al., 2015).  Following closure only 13% open new businesses, 

whilst 39% take up waged employment and 28% retire (Stephan et al., 2015).   

 

The cross-sectional studies have shown that relative to employees, self-employed 

workers  have a greater risk of depression and anxiety (Won et al., 2019), 

experience more stress (Benach et al., 2004; Benavides et al., 2000; Cardon and 

Patel, 2015; Parslow et al., 2004), and are more likely to experience suicide ideation 

(Min et al., 2019a).  In contrast, studies also showed that they have lower stress 

(Baron et al., 2016) and emotional exhaustion (Tetrick et al., 2000), greater  SWB 
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(Crum and Chen, 2015; Johansson Sevä et al., 2016; Patel and Wolfe, 2020; Shir et 

al., 2019; Stephan and Roesler, 2010) and PWB/flourishing (Nikolaev et al., 2020a; 

Warr, 2018).  Similarly a mixed picture emerges from the handful of longitudinal 

studies, which show that the self-employed have a greater risk of depression and 

anxiety (Andersson, 2008), and a higher allostatic load (Patel et al., 2019) ς the wear 

and tear on the body as a result of repeated or chronic exposure to stress; but also 

less depression (Bradley and Roberts, 2004), lower stress (Hessels et al., 2017), and 

higher SWB (Abreu et al., 2019; Andersson, 2008; Binder and Coad, 2016, 2013) 

than employees.  However, there is a scarcity of studies which have investigated an 

accumulation effect or accounted for periods of other economic activity/inactivity; 

though one recently found that the longer the tenure in self-employment, the 

greater the life satisfaction, though this only applied to women, not men 

(Litsardopoulos et al., 2021). 

 

A possible reason for the equivocal evidence, Is the variety of ways that researchers 

operationalise self-employment and what other factors they take into account.  

Although most treat the self-employed as a homogenous group (Khan et al., 2021), 

there has been a little progress towards investigating the differences between 

them.  Recently a study, using data from 29 European countries, created six profiles 

of self-employed workers based on their income and subjective socio-economic 

position (SEP), their working hours and whether they employed others (Bujacz et 

al., 2019).    It then found that wellbeing outcomes differed between the six groups, 

and that 34% were languishing, 15% were unhappy, 23% were happy, 6% were 

satisfied, 12% were passionate, and 10% were flourishing - those with worse 

wellbeing tended to have lower incomes and SEP.    

 

Other attempts to address heterogeneity within self-employment include dividing 

them into groups of opportunity and necessity entrepreneurs, often under the 

assumption that opportunity entrepreneurs experience greater wellbeing than 

necessity ones (Ryff, 2019; Wiklund et al., 2019).  However, to date, two studies 

have found that opportunity, but not necessity, entrepreneurs have more SWB than 

employees (Binder and Coad, 2016, 2013), but two have found both opportunity 
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and necessity entrepreneurs have higher SWB (Amorós et al., 2020; Nikolova, 

2019).   A few investigators have focused their research on sole-traders (own 

account workers) and employers (self-employed employing others).  Whilst both 

sole-traders and employers tend to have lower stress than employees (Benavides et 

al., 2000; Hessels et al., 2017), there is no clear evidence of whether sole-traders or 

employers have better wellbeing.  Being a sole-trader has been associated with 

greater flourishing  (Warr, 2018), but also with having  more role conflict, less social 

support, lower SWB (Johansson Sevä et al., 2016), and worse mental wellbeing than 

empoyers (Gevaert et al., 2018).  Yet, being an employer has been associated with 

having both higher SWB (van der Zwan et al., 2019) and lower SWB (Johansson Sevä 

et al., 2016),  more stress and fatigue (Benavides et al., 2000; Hessels et al., 2017),  

working longer hours (Craig et al., 2012), and experiencing more work-life 

interference (Hagqvist et al., 2018).   There have been too few studies to conclude 

whether the size of employer might explain these mixed findings.  A Korean study 

found that small business owners had poorer working conditions, including long 

working hours, than those with middle to large businesses (Min et al., 2019b).  

However a study of Swedish business owners found greater time pressures among 

larger businesses and that this cancelled out the benefits to SWB from the 

increased finances that larger businesses accrued (Fors Connolly et al., 2021). 

 

Freelancers  and the dependent self-employed are frequently excluded from studies 

on self-employment and mental health (Binder and Coad, 2016), though recently 

three studies investigated them.  Two compared them to other self-employed 

workers, of which one found that both dependent self-employed and freelancers 

had worse mental wellbeing (Gevaert et al., 2018); and the other found that 

freelancers had more satisfaction with their job and their free-time, but levels of 

SWB did not differ (van der Zwan et al., 2019).  The third compared them to 

employees and found a greater risk of depression and anxiety among  the 

dependent self-employed (Won et al., 2019). 

 

Context may play a role in these findings.  It has been suggested that work-related 

wellbeing may be moderated by societal attitudes to entrepreneurship and this 
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differs by country (Stephan et al., 2020b).   Therefore, it should be noted that much 

of the research on self-employment and mental health originated in the USA and 

Canada (Baron et al., 2016; Bradley and Roberts, 2004; Cardon and Patel, 2015; 

Jamal, 1997; Kim et al., 2019; Patel et al., 2019; Patel and Wolfe, 2020; Rietveld et 

al., 2015; Tetrick et al., 2000), though a few studies have analysed data from global 

(Amorós et al., 2020) and pan-European samples (Benavides et al., 2000; Hagqvist 

et al., 2018; Johansson Sevä et al., 2016; Nikolaev et al., 2020b; Stephan et al., 

2020b; Warr, 2018).   There have been relatively few studies about mental health 

among the self-employed in the UK, but of this research all utilised data from the 

BHPS, or its successor, the UKHLS.  Of these, two found that entering self-

employment from employment is associated with a temporary uplift in mental 

health (Binder and Coad, 2013; Stephan et al., 2020a).  Another found higher SWB 

among the self-employed relative to employees, but only if they lived in semi-rural 

locations (Abreu et al., 2019).  One found lower fibrinogen levels (a biomarker of 

inflammation) among the self-employed compared to unemployed individuals 

(Sumner et al., 2019).  And as noted above, one found that elevations in SWB may 

depend on the type of self-employment (van der Zwan et al., 2019);  and another 

found that SWB among women increased with their tenure of self-employment 

(Litsardopoulos et al., 2021).   

 

2.5.2 Temporal work patterns and mental health  
 

2.5.2.1 Weekly work hours 

In the past twenty-years, there have been several reviews on long work hours and 

mental health including two narrative reviews (Virtanen and Kivimäki, 2012; White 

and Beswick, 2003); one systematic review without a meta-analysis (Bannai and 

Tamakoshi, 2014); and three with meta-analyses (Virtanen et al., 2018; Watanabe 

et al., 2016; Wong et al., 2019).  Whilst these generally agree that long hours relate 

to poor mental health, the associations tend to be weak or insignificant  (Watanabe 

et al., 2016), and were found in less than half of the included studies (Virtanen and 

Kivimäki, 2012).   As reviewers noted, most of the studies were cross-sectional and 

could not rule out reverse causation (Virtanen and Kivimäki, 2012; White and 
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Beswick, 2003); whereas the longitudinal studies  tended not to indicate if there had 

been changes in working hours between baseline and outcome assessments 

(Virtanen and Kivimäki, 2012). Several included small sample sizes (Virtanen and 

Kivimäki, 2012; White and Beswick, 2003), possibly because workers were lost to 

follow up due to changing their jobs or their hours of work (Watanabe et al., 2016).   

 

One explanation for the mixed findings is the heterogeneity in the way that long 

hours are defined (Bannai and Tamakoshi, 2014; Conway et al., 2017; Virtanen and 

Kivimäki, 2012; Watanabe et al., 2016).  Some studies provided no definitions 

(Haines et al., 2012; Robone et al., 2010); and although most used weekly work 

hours, some used daily or monthly hours, and few counted the hours from second 

jobs (Angrave and Charlwood, 2015).   Studies which found poorer mental health 

among long hour workers tended to use categories of at least 10 hours per day 

ό5ŀƭƭΩhǊŀ Ŝǘ ŀƭΦ, 2015; Nakata, 2017, 2011; M. Virtanen et al., 2012), over 48 hours 

per week (Afonso et al., 2017a; Ahn, 2018; Amagasa and Nakayama, 2012; Dai et al., 

2018; Kim et al., 2016b; Nash et al., 2010; Ogawa et al., 2018; Park et al., 2020; M. 

Virtanen et al., 2011; Yoon et al., 2018a, 2018b), or monthly hours of 260+ 

(Nagashima et al., 2007).  And although most used a reference category within a 

range of 30-40 hours per week (Ahn, 2018; Kim et al., 2016b; Nakata, 2017, 2011; 

Nash et al., 2010; Park et al., 2020, 2020; Shields, 1999; M. Virtanen et al., 2011; 

Yoon et al., 2018a, 2018b), a few used part-time hours as the reference group (M. 

Virtanen et al., 2011; Virtanen and Kivimäki, 2012), despite part-time, especially 

among men, being related to health problems including poorer mental health (Ahn, 

нлмуΤ 5ǊƛŜǎŜƴ Ŝǘ ŀƭΦΣ нлмлΤ Dŀƴƴƻƴ ŀƴŘ wƻōŜǊǘǎΣ нлммΤ YŀƳŜǊņŘŜ Ŝǘ ŀƭΦΣ нлмфύ. 

 

There is also heterogeneity in the reasons why people work the hours they do, but 

most research on extended working hours has been unable to determine if 

overtime work is paid or unpaid, voluntary or involuntary (Watanabe et al., 2016), 

and tends not to include factors like autonomy in their analyses (Bonde, 2008).  Yet, 

when there is a mismatch between preferred hours and the number actually 

worked, SWB may decline (Angrave and Charlwood, 2015; Rätzel, 2012).  
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It was noted that associations between poor mental health and weekly work hours 

tends to be strongest in East Asian studies than elsewhere (Virtanen et al., 2018).  

More research has emanated from this region than anywhere else, possibly because 

long working hours are highly prevalent there (Yoon et al., 2018a).  Studies from 

South Korea usually use national population-based samples, which mostly found 

associations between long hours and poor mental health (Ahn, 2018; Kim et al., 

2016b; Park et al., 2020; Yoon et al., 2018a, 2018b).  However, whilst similar results 

are found among a population study in Japan (Tsuno et al., 2019) most Japanese 

studies use data from occupational cohorts, with mixed findings.   

 

The tendency to investigate occupational cohorts has been perceived as a limitation 

by reviewers (Virtanen and Kivimäki, 2012; White and Beswick, 2003), who have 

called for larger scale studies using representative samples of the working 

population (White and Beswick, 2003).  To date, occupational cohorts have included 

public sector workers (M. Virtanen et al., 2012, 2011), medical staff (Barnes-Farrell 

Ŝǘ ŀƭΦΣ нллуΤ 5ŀƭƭΩhǊŀ Ŝǘ ŀƭΦΣ нлмрΤ bŀǎƘ Ŝǘ al., 2010; Ogawa et al., 2018; Tucker et al., 

2010), factory workers (Hino et al., 2019; Nagashima et al., 2007; Tarumi et al., 

2003), utility company workers (Dai et al., 2018), clerical (Amagasa and Nakayama, 

2013, 2012), and sales staff (Amagasa and Nakayama, 2012).  There have also been 

studies from unspecified workers in small and medium enterprises (Nakata, 2017, 

2011), 101 Japanese companies (Ishida et al., 2020), and business school alumni 

(Afonso et al., 2017a).   Nonetheless, in addition to the Korean population studies, 

more generalised workers have been studied in Norway (Kleppa et al., 2008),  

Sweden (Peristera et al., 2018), the Netherlands (Driesen et al., 2010), and Canada 

(Haines et al., 2012; Shields, 1999).  These tend to find extended hours are related 

to psychological distress, though one suggested it is mediated by psychological 

demands and decision latitude (Haines et al., 2012).   

 

Despite reports concerned about unregulated and frequently unpaid overtime in 

the UK (Cabrita et al., 2016), there have been few nationally representative studies 

on the impact of long working hours on mental health among British workers.  Two 

studies of civil servants found working 55 hours/week or more is associated with 
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more depressive symptoms (M. Virtanen et al., 2012, 2011). Two studies analysed 

household panel data, with one finding unpaid overtime relates to poor 

psychological health among women (Robone et al., 2010), and the other finding 

little variation in wellbeing between 1-8 hours through to 44-48 hours per week 

όYŀƳŜǊņŘŜ Ŝǘ ŀƭΦΣ нлмфύ.   

 

2.5.2.2 Nonstandard schedules  

Rather than the objective number of hours, it has been suggested that studies 

should focus on when hours are worked (Barnett, 2006).  Accordingly, there have 

been several studies on nonstandard work, mostly on shiftwork, and particularly 

nightshifts and rotating shifts, which are associated with circadian rhythm 

disruption (Winkler et al., 2017).    

 

Although the results of these studies vary depending on the exposure under 

investigation (Zhao et al., 2019), generally reviewers agree there is a relationship 

between work schedules and mental health.  One of the earliest reviews concluded 

that shiftwork had a deleterious effect on mental health, but noted the studies 

were mainly cross-sectional (Harrington, 2001).   Another found nightshifts 

interfered with wellbeing, but suggested this was likely due to age, gender and 

work-related factors (Vogel et al., 2012).  Similarly, a meta-analysis found nightshifts 

were significantly associated with an increased risk of depression, but called for 

more prospective studies to confirm this (Lee et al., 2017).  Despite suggestions that 

it may be difficult to conduct longitudinal studies since workers who remain in 

ǎƘƛŦǘǿƻǊƪ Ƴŀȅ ōŜ ΨǎǳǊǾƛǾƻǊǎΩ ƻǊ ƘŜŀƭǘƘy workers (Harrington, 2001), a systematic 

review of 11 longitudinal studies, of which six were of occupational cohorts, 

concluded there was an elevated risk of depression among nightshift workers, but 

the evidence was not strong (Angerer et al., 2017).  Similarly, a meta-analysis of 

seven longitudinal studies, including three from occupational cohorts, found 

shiftworkers were at an increased risk of poor mental health (Torquati et al., 2019). 

However, a meta-analysis of 33 studies, which excluded occupational cohorts, 

found some evidence of mental health risks for irregular or unpredictable shiftwork, 



104 

 

whereas the evidence for nightwork was mixed, and non-existent for rotating shifts 

(Zhao et al., 2019).   

 

Generally, most investigations using occupational cohorts found poorer mental 

health among nonstandard workers, for example, in samples of health-care workers 

(Barnes-Farrell et al., 2008; Elovainio et al., 2010; Lin et al., 2012; Munakata et al., 

2001; Nabe-Nielsen et al., 2011), public sector workers (Kim et al., 2011), police 

officers (Lee et al., 2014), and manufacturing workers (Sato et al., 2020).  However, 

the results from nationally representative samples were more varied, for example, 

nonstandard workers were found to have worse mental health than standard 

schedule workers in  Sweden (Bildt and Michélsen, 2002), the Netherlands (Driesen 

et al., 2011), Canada (Jamal, 2004; Shields, 2002), and the USA (Kleiner and Pavalko, 

2010; Winkler et al., 2017); but not in Australia (Ulker, 2006) or France 

(Niedhammer et al., 2015).  Results were mixed in the UK too.  Two studies used 

data from the British Household Panel Survey (BHPS).  The first investigated varied 

ǎƘƛŦǘǎ όΨƴƻ ǳǎǳŀƭ ǇŀǘǘŜǊƴΩύ ŀƴŘ ƴƛƎƘǘǎƘƛŦǘǎ among participants who had worked at 

least once between 1995-2005, and found that women working varied shifts  for 

two to three, and four or more years had poorer mental health than women 

working standard schedules (Bara and Arber, 2009).  The authors also found poorer 

mental health among men working nightshifts for four years and longer  compared 

to men working standard schedules, and that neither women working nightshifts 

nor men working varied shifts had adverse mental health. The second which 

analysed BHPS data from people who had at least two consecutive waves of data 

collected between 1991/92-2002/03, found that men, but not women, working 

non-daytimes or rotating shifts had poorer mental health than those working 

standard schedules  (Robone et al., 2010).  One study used a ǎƳŀǊǘ ΨǇƘƻƴŜ ŜƴŀōƭŜŘ 

experience sampling method to conduct a within persons study over approximately 

5 years, and found that those working before 6am and after 6pm had lower levels 

of self-rated hedonic wellbeing than those working 8am-6pm (Bryson and 

MacKerron, 2016).  A cross-sectional study used data from the 2013 Health Survey 

for England and found that mean wellbeing scores (determined by the Warwick and 
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Edinburgh Mental Wellbeing Scale) did not differ between men and women working 

outside 7am and 7pm compared to daytime workers (Weston, 2014). 

 

There have been some investigations into the effects of transitioning to and from 

nonstandard schedules, but these are inconclusive.  For example, whilst one study 

found that transferring from daywork to nightshifts increased the risk of poor 

mental health (Beltagy et al., 2018a), two studies found no mental health 

differences among daytime workers switching to nightshifts  (De Raeve et al., 2007; 

Thun et al., 2014).  Nonetheless, two studies found that transitions in the opposite 

direction were associated with improvements in mental health (Beltagy et al., 

2018b; Thun et al., 2014). 

 

2.5.2.3 Weekend working 

A review suggested there was only a little evidence of a relationship between 

weekend work and poor mental health (Zhao et al., 2019).  Nonetheless, two recent 

longitudinal studies found poorer mental health (Sato et al., 2020)  and less 

happiness (Bryson and MacKerron, 2016) associated with weekend working.  One 

was from an occupation cohort in Japan which compared weekend workers with 

non-weekend workers (Sato et al., 2020).  The other was a within person study of 

British individuals who were signed up to an experience-sampling mobile Ψphone 

app (Bryson and MacKerron, 2016).   

 

Cross-sectional studies mostly, but not unanimously, have suggested worse mental 

health among weekend workers relative to non-weekend workers.  For example, 

relative to non-weekend workers, weekend workers experienced: lower happiness 

in the UK (Bryce, 2019); more daily stressors in the USA (Davis et al., 2008); more 

emotional exhaustion, job stress and psychosomatic health problems in Canada 

(Jamal, 2004); and elevated depressive symptoms among Canadian parents 

(Strazdins et al., 2006) but not among Australian fathers (Cooklin et al., 2015). 

 

Several studies suggest that frequency of weekend working may affect the 

outcome.  For example, individuals in 31 European countries who worked at least 
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one Saturday or Sunday per month had poor work-life balance compared to those 

without weekend working (Wirtz et al., 2011).  In the UK, frequent weekend 

working was associated with higher psychological strain among junior doctors 

(Tucker et al., 2010).  In Japan, depressive symptoms were higher among women 

working five or more weekend days per month (Takada et al., 2009).  And in Korea, 

weekend workers had a higher prevalence of depressive symptoms, and this 

increased in a dose-response pattern (Lee et al., 2015).  However, in France, neither 

depression or anxiety was higher among individuals who worked Saturdays or 

Sundays every week (Niedhammer et al., 2015). 

 

2.5.3 Spatial patterns and mental health 
 
In March 2020, due to the imposition of lockdowns (i.e., stay-at-home orders) in 

response to the Covid-19 pandemic, millions of workers around the world, made a 

sudden and unexpected shift to homeworking.  This prompted researchers to 

question whether switching to these new arrangements benefited or challenged 

workers (Bouziri et al., 2020), with varying results.  In the USA (Xiao et al., 2021) and 

Finland (Savolainen et al., 2021), homeworking was associated with poorer mental 

wellbeing, but in Japan it was associated with reduced depressive symptoms (Sato 

et al., 2021).  In Italy, one study found the switch was associated with less 

behavioural stress and work-family conflict, but elevated work overload and 

ΨǘŜŎƘƴƻǎǘǊŜǎǎΩ όǘŜŎƘƴƻƭƻƎȅ ƻǾŜǊƭƻŀŘ ŀƴŘ ƛƴǾŀǎƛƻƴύ (Molino et al., 2020); whilst 

another found no significant change in occupational stress (Moretti et al., 2020).  

Nonetheless, it is likely that these findings are specific to the unusual circumstances 

in which schools and childcare facilities closed, and opportunities for social 

interactions were limited rather than the spatial work patterns themselves.  

Furthermore, all except the Finnish study relied on convenience samples, so the 

results may not be representative of the general populations.  Moreover, two of the 

samples were restricted to people who had switched to homeworking, but were not 

compared with a control group, nor with data pre-covid (Moretti et al., 2020; Xiao 

et al., 2021). 
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Prior to this, studies found remote workers had elevated stress compared to their 

office-based colleagues (Bonsaksen et al., 2019; Mann and Holdsworth, 2003), 

particularly when they had high levels of autonomy but low emotional stability 

(Perry et al., 2018); and within workers compared to when they worked in the office 

(Lundberg and Lindfors, 2002).  Several showed that home-based working related to 

the tendency to work longer hours (Dockery and Bawa, 2014; Grant et al., 2013; 

Konradt et al., 2000; Manssour, 2003; Wheatley, 2012); to experience increased 

work intensification (Bloom et al., 2015; Felstead and Henseke, 2017; Kelliher and 

Anderson, 2010) and the ƛƴŀōƛƭƛǘȅ ǘƻ ΨǎǿƛǘŎƘ ƻŦŦΩ ŦǊƻƳ ǿƻǊƪ (Felstead and Henseke, 

2017).  In contrast, two studies found remote workers had less work stress than 

their colleagues (Hartig et al., 2007; Raghuram and Wiesenfeld, 2004), and one 

found no change to stress levels or job demands after workers were given spatial 

and temporal flexibility (Nijp et al., 2016).  

 

Several studies have investigated job satisfaction. Some found that relative to non-

remote working, remote working was associated with high levels of satisfaction 

(Dockery and Bawa, 2014; Felstead and Henseke, 2017; Gajendran and Harrison, 

2007; Reuschke, 2019; Wheatley, 2017, 2012), especially among occupational 

cohorts in Germany, (Konradt et al., 2003) in the USA (Golden and Veiga, 2005), in 

Shanghai (Bloom et al., 2015),  and in the UK (Kelliher and Anderson, 2010).  Some  

found little evidence of an association (Bailey and Kurland, 2002; Nijp et al., 2016).  

However, although job satisfaction may predict life satisfaction (Unanue et al., 

2017), there have been few studies on the associations between remote working 

and SWB.  UK Labour-force and population-based studies found an association 

between remote working and elevated job-related wellbeing (Felstead and 

Henseke, 2017), but not with life satisfaction (Reuschke, 2019; Wheatley, 2017).  

Additionally, mobile Ψphone app users aged 35 and younger, tended to be happier 

working from home than they were άŀǘ ǿƻǊƪέ (Bryson and MacKerron, 2016).  But a 

longitudinal study using data from the BHPS found no differences between remote 

workers and individuals who worked on-site (Robone et al., 2010).   
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The lack of consensus may relate to heterogeneity in how remote working is 

defined (Hislop and Axtell, 2007), and how much time workers spend working away 

from the office (Raghuram and Wiesenfeld, 2004).  Workers have been counted as 

homeworkers if they worked remotely for just a few days a month (Bailey and 

Kurland, 2002), if they worked remotely for up to one day per week (Kelliher and 

Anderson, 2010), of if they worked from home most of the week but went into the 

office once a week (Bloom et al., 2015), or  at least two days a week (Nijp et al., 

2016). There are suggestions that jobs which combine home and office-based 

working should be classified as hybrid working rather than homeworking (Halford, 

2005). Furthermore, a curvilinear u-shaped association between the extent of 

homeworking and job satisfaction has been found (Golden and Veiga, 2005).  A 

review suggested that  working remotely more than 2.5 days per week may be 

harmful (Gajendran and Harrison, 2007); however, other empirical studies have 

shown the opposite.  For example, work-related stress was lower among workers 

who homeworked more than half the week (Konradt et al., 2003); and less stress 

was found among regular homeworkers, whereas stress was elevated among those 

homeworking only once a week (Kim et al., 2020).  Moreover, there may be a 

distinction between regular homeworking and taking work home due to overload 

(Dockery and Bawa, 2014),  with the former associated with elevated job 

satisfaction (Dockery and Bawa, 2014), and latter associated with elevated stress 

levels (Kim et al., 2020).  Only one study has investigated the mental health 

differences between types of remote workers.  Although this categorised them as 

home-based, travelling around, or working from some other place, it found none 

differed to non-remote workers in their amount of depressive symptoms (Robone 

et al., 2010).  

 

It might be noted that few studies included self-employed workers, despite their 

propensity to work remotely (Felstead and Henseke, 2017; Kim et al., 2020; 

Reuschke, 2019).  One included them in an investigation into job satisfaction, and 

found that among homeworkers, employees, but not self-employed workers, had 

elevated levels of satisfaction (Reuschke, 2019). 
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Whilst the recent Covid-19-related studies mostly relied on data from convenience 

samples, generally the research on remote working has mostly focused on 

occupational/organisational cohorts, such as public sector workers (Bonsaksen et 

al., 2019; Hartig et al., 2007; Lundberg and Lindfors, 2002; Perry et al., 2018), 

journalists (Mann and Holdsworth, 2003), technology and telecommunications 

workers (Golden and Veiga, 2005; Kelliher and Anderson, 2010; Konradt et al., 2003; 

Perry et al., 2018; Raghuram and Wiesenfeld, 2004), financial services (Konradt et 

al., 2003; Nijp et al., 2016), engineering (Perry et al., 2018), consulting (Kelliher and 

Anderson, 2010), and a call centre (Bloom et al., 2015).  This is possibly because 

remote working is more prevalent among male professionals and female clerical 

workers (Bailey and Kurland, 2002). 

 

2.5.4 Research limitations regarding atypical work and mental health 

 

2.5.4.1 Context 

As noted above, many of the studies on atypical work patterns utilised samples 

from occupational cohorts.  Furthermore, despite the importance of context, e.g., 

labour markets and welfare state regimes, much of the research on temporary work 

and long hours emanated from East Asia and Nordic countries; and on self-

employment from North America.  Relatively few studies investigated atypical work 

among generalised workers in the UK.  Additionally, many studies conducted their 

research prior to the global financial crisis of 2007/08, which adds to the contextual 

nature of their findings, for example since the crisis, work demands and job strain 

declined for many Swedish workers  (Bernhard-Oettel et al., 2019a).   

 

2.5.4.2 Health selection 

The possibility of health selection has been mooted ς ŦǊƻƳ ŀ ΨƘŜŀƭǘƘȅ ƘƛǊŜ ŜŦŦŜŎǘΩ, a 

ΨƘŜŀƭǘƘ ǿƻǊƪŜǊ ŜŦŦŜŎǘΩ, ƻǊ ŀ ΨƘŜŀƭǘƘȅ ǿƻǊƪŜǊ ǎǳǊǾƛǾƻǊ ŜŦŦŜŎǘΩ (Harrington, 2001; M. 

Virtanen et al., 2005b)  ς i.e., only the healthiest workers are hired or remain in 

work (Li and Sung, 1999).  Nonetheless, the evidence for this in relation to atypical 

work is mixed.   There are arguments that only the healthiest individuals obtain and 

maintain temporary jobs, and workers who fall ill may transition to unemployment 
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and become lost to work-related research (M. Virtanen et al., 2005b).   Studies 

found poor health increased the risk of temporary workers having intermittent 

employment histories and weak work attachments  (M. Virtanen et al., 2005b; 

Waenerlund et al., 2011a, p.).  However, temporary workers may feel compelled to 

work whilst ill, and therefore present lower levels of sickness absence (M. Virtanen 

et al., 2005b). 

 

Regarding self-employment, support for a mental-health selection effect is sparse 

(Wiklund et al., 2018).  Relatively healthy individuals and those with high SWB have 

selected into self-employment (Amorós et al., 2020; Rietveld et al., 2015), but so 

have individuals with mental health problems (Stephan et al., 2020a) and worse 

health status (van der Zwan et al., 2016).  Large proportions of shiftworkers may be 

self-selecting (Harrington, 2001).  However, whilst there is evidence that individuals 

with depressed mood at baseline had a higher risk of leaving nightwork (Driesen et 

al., 2011); there is also evidence that individuals who transitioned from nightwork 

to dayshifts had no baseline health differences to individuals who always worked 

dayshifts (Thun et al., 2014).  

 

Decisions to leave a job or to lengthen or shorten the working week, may be driven 

by a ǿƻǊƪŜǊΩǎ ƘŜŀƭǘƘ (Virtanen and Kivimäki, 2012; Watanabe et al., 2016).  For 

example, men who select part-time work tend to do so for health reasons (Ahn, 

нлмуΤ 5ǊƛŜǎŜƴ Ŝǘ ŀƭΦΣ нлмлΤ Dŀƴƴƻƴ ŀƴŘ wƻōŜǊǘǎΣ нлммΤ YŀƳŜǊņŘŜ Ŝǘ ŀƭΦΣ нлмфύ.  

Individuals who make no changes may be more resilient, or have adapted to their 

hours (Watanabe et al., 2016).    However, some individuals may be unable to 

determine the optimum number of hours for their wellbeing (Dockery, 2012).  As 

for spatial patterns, employers may provide homeworking opportunities to 

accommodate workers with poor health or disability (Allen et al., 2015). 

 

Any health selection in atypical work could make longitudinal studies difficult, and 

this might explain the preponderance of cross-sectional studies and the scarcity of 

studies on the cumulative effect of atypical work.   Thus, it might be advisable for 

longitudinal research to account for changes in work patterns over their study 
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periods.  Nonetheless, in the absence of clear evidence of healthy hire or survivor 

effects in relation to atypical work, it might be prudent for researchers to take 

worker health into account.   However, as noted below, relatively few have done so.   

 

2.5.4.3 Covariates 

Researchers have cautioned that the wrong conclusions can be drawn if important 

confounders are overlooked (Tanaka et al., 2017).  They have criticised studies 

failing to control for important covariates (De Cuyper and De Witte, 2010; Virtanen 

and Kivimäki, 2012),  especially socio-economic characteristics (M. Virtanen et al., 

2005b; Waenerlund et al., 2011a, p.). Despite this, even though low income is a risk 

factor for depressive and anxiety disorders (Virtanen et al., 2008b), several studies 

on work hours (Afonso et al., 2017a; Amagasa and Nakayama, 2013, 2012; Hino et 

al., 2019; Ishida et al., 2020; Nakata, 2017; Ogawa et al., 2018), self-employment 

(Andersson, 2008; Baron et al., 2016; Benavides et al., 2000; Binder and Coad, 2016; 

Bradley and Roberts, 2004; Carree and Verheul, 2012; Jamal, 1997; Tetrick et al., 

2000; Warr, 2018), remote working (Dockery and Bawa, 2014; Felstead and 

Henseke, 2017; Golden, 2006; Golden and Veiga, 2005; Nijp et al., 2016; Sato et al., 

2021), and temporary work (Artazcoz et al., 2005b; Bernhard-Oettel et al., 2019a, 

2005; Canivet et al., 2016; LaMontagne et al., 2014a; Saloniemi et al., 2004; P. 

Virtanen et al., 2005) did not account for it.   

 

Only a few studies, mainly on working hours, took account of pre-existing health 

conditions ό!ƘƴΣ нлмуΤ !ƴƎǊŀǾŜ ŀƴŘ /ƘŀǊƭǿƻƻŘΣ нлмрΤ YŀƳŜǊņŘŜ Ŝǘ ŀƭΦΣ нлмфΤ YƛƳ Ŝǘ 

al., 2016b; M. Virtanen et al., 2012, 2011).  Of all studies on atypical work, less than 

10% included in this literature review, adjusted for health conditions (Bryce, 2019; 

De Raeve et al., 2007; Elovainio et al., 2010; Ferrante et al., 2019; Fischer et al., 

2006; Hammarström et al., 2011; Inanc, 2018; Inoue et al., 2012; Jang et al., 2015; 

Kachi et al., 20мпΤ YŀƳŜǊņŘŜ Ŝǘ ŀƭΦΣ нлмфΤ YƛƳ Ŝǘ ŀƭΦΣ нллсΣ нлмоΣ нлмсōΤ YƭŜƛƴŜǊ ŀƴŘ 

Pavalko, 2010; Lundberg and Lindfors, 2002; Park et al., 2014; Rodriguez, 2002; 

Shepherd-Banigan et al., 2016; Sumner et al., 2019; Tanaka et al., 2017; M. Virtanen 

et al., 2012; P. Virtanen et al., 2011, 2005).   Furthermore, few studies accounted for 
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psychosocial work factors, despite their link between work patterns and depression 

(Bonde, 2008). 

 

2.5.4.4 Gender differences 

It has been argued that men and women respond differently to work demands such 

as the quantity of work and time-pressures (Rivera-Torres et al., 2013). It is also 

argued that gender-based patterns in work-related health inequalities exist with 

women more likely than men to experience psychological distress, and also more 

likely to have temporary jobs (Kim et al., 2012; Virtanen et al., 2002).  Fathers may 

experience more life satisfaction the longer their paid work hours, mothers do not  

(Schröder, 2020).  This might relate to the finding that even amongst contemporary 

British couples where both partners work, women tend to spend more time than 

men on domestic duties (McMunn et al., 2019).  Motivations for self-employment 

may differ by gender, with married women more likely to become self-employed for 

the flexibility to balance work and family commitments, and divorced women likely 

to exit self-employement to find more secure employment, whereas men tend to 

enter self-employment for career advancement and wealth creation (Litsardopoulos 

et al., 2021). Similarly, motivations and experiences of homeworking tend to differ 

by gender (Reuschke, 2019).  There are suggestions that some of the heterogeneity 

in the studies on atypical work and mental health might be explained by gender 

differences and norms (Torquati et al., 2019).  Despite this, some analyses did not 

account for sex, women were not included in some studies on temporary work 

(Inoue et al., 2011; Parker et al., 2002), self-employment (Ribes-Giner et al., 2019), 

and nonstandard schedules (Cooklin et al., 2015; De Raeve et al., 2007; Norder et 

al., 2015) though a few included women only (Grzywacz et al., 2016; Lin et al., 2012; 

Shepherd-Banigan et al., 2016).   

 

Of the few studies which disaggregate their results for men and women, several 

found stronger effects among women than men (Lee et al., 2017).  For example, 

relative to men, women entrepreneurs had increased psychological demands, and 

less satisfaction with their leisure time (Carree and Verheul, 2012); however, they 

made fewer GP visits for work-related stress (Parslow et al., 2004) and tended to be 
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satisfied with their incomes (Carree and Verheul, 2012).  Nonetheless, women were 

more likely to combine self-employment with waged employment (Hagqvist et al., 

2019, 2018) and/or childcare (Craig et al., 2012); and those with childcare duties 

were more likely to work from home (Craig et al., 2012).  Research found the 

restorative effect of homeworking was lower for women than for men (Hartig et al., 

2007); role-conflict was greater for women homeworkers (Mann and Holdsworth, 

2003); working from home at least once a week was associated with more daily 

fatigue and work-life conflict among women, but not men (Kim et al., 2020);  and 

the challenges of being home-based, such as isolation, career stagnation, and the 

blurring of work and home boundaries, were more prevalent for women (Wheatley, 

2012).    In contrast, there was also evidence that homeworking may benefit women 

more than men:  work-from-home mothers of young children had fewer depressive 

symptoms (Shepherd-Banigan et al., 2016); and the temporal flexibility afforded by 

homeworking helped women combine work and family roles to achieve a better 

work-life balance (Collins et al., 2013). 

 

Women working long hours tended to have poor mental health, even from 

moderate amounts of overtime (Ahn, 2018; Driesen et al., 2010; Robone et al., 

2010; Shields, 1999; Tsuno et al., 2019; M. Virtanen et al., 2011; White and Beswick, 

2003), and from long total hours (paid and unpaid combined) (Peristera et al., 

2018).  Whilst their life satisfaction was positively associated with work hours, it 

was only to a maximum of around four hours/day compared to seven hours/day for 

men (Rätzel, 2012).   Nonetheless, men working part-time hours tended to have 

poorer mental health outcomes ό!ƘƴΣ нлмуΤ .ŀǊǘƻƭƭ Ŝǘ ŀƭΦΣ нлмпΤ YŀƳŜǊņŘŜ Ŝǘ ŀƭΦΣ 

2019; Plaisier et al., 2008).  Furthermore, shiftwork was associated with poor 

mental health among women but not men (Bildt and Michélsen, 2002); and rotating 

shifts predicted relationship conflict among mothers, but not fathers (Perry-Jenkins 

et al., 2007).  Nonetheless, one study found the risk of developing depressed mood 

was greater for male, not female, shiftworkers (Driesen et al., 2011). Likewise, 

evidence for an interaction between gender and weekend working varied.  In one 

study weekend working was associated with elevated depressive symptoms among 

women but not men (Takada et al., 2009).   Another found weekend working 
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related to a greater prevalence of depressive symptoms among men (Lee et al., 

2015). 

 

2.5.5 Conclusion atypical work and mental health 

The studies reviewed generally suggest worse mental health amongst those 

working atypical patterns.  Of the precarious patterns, temporary work has 

garnered more research interest than self-employment, and whilst these have 

predominantly investigated the negative effects on mental health, those on self-

employment have a bias towards investigating SWB.  Of the temporal patterns, 

research on weekly work hours was dominated by long hours rather than part-time 

working, whilst that on nonstandard patterns tended to investigate shiftwork.  

Generally these temporal patterns have investigated poor mental health outcomes, 

and whilst the research on weekend working was scarce, it had a bias towards 

investigations into mental wellbeing.  The literature on spatial work patterns 

focused mainly on homeworking and mostly neglected the spatial mobility of 

workers such as those who work on the move, or in one or more places (Hislop and 

Axtell, 2007).   Furthermore, studies suggested a paradox whereby remote workers 

and the self-employed may experience elevated work stressors and job satisfaction.   

 

Notwithstanding, many inconsistencies were found.  These may be due to 

contextual differences e.g., occupational cohorts, study regions, labour market 

settings, and welfare regimes; and methodological issues such as  differences in 

how the exposures were measured, covariate adjustment, and health selection 

effects.    Furthermore, except the specific investigations into self-employment, self-

employed workers were generally excluded from the samples used to research  

atypical work. 

 

There is a paucity of research on atypical work and mental health in the UK, and too 

few studies to be conclusive about the associations.  Furthermore, most of the 

British studies investigating temporary work, long weekly work hours (overtime 

working) and shiftworking analysed data from the BHPS. This longitudinal 

household panel study ran for 18 years ending in 2009. This was prior to the 
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introduction of several regulations aimed at protecting atypical workers, and before 

the introduction of The Welfare Reform Act (which replaced a range of benefits 

with universal credit).  ¢ƘŜ .It{Ωǎ successor, the UKHLS was utilised in a handful of 

studies on the SWB of the self-employed, and one study on weekend working.  

Although some data from both household panel studies were used to investigate 

homeworking, most investigations into homeworking utilised qualitative interviews 

of occupational samples.   

 

2.5.6 Precarious work and sleep  
 

2.5.6.1 Temporary work 

Three studies investigated temporary work and sleep quality, while none 

investigated sleep duration.  A study of workers in the Swedish labour market in 

1997 found no differences in sleep difficulties among various temporary workers 

compared to permanent workers, though those in substitute, project and on-call 

temporary jobs were more likely to be fatigued (Aronsson et al., 2002).  In the UK, 

the Health and Employment After Fifty (HEAF) study found temporary work had 

little impact on insomnia (Palmer et al., 2017).  The only longitudinal study, using 

Swedish birth cohort data, found an accumulation of temporary work over a 12-

year period did not predict poor sleep quality, but accumulated exposure to job 

insecurity did predict it (P. Virtanen et al., 2011). 

 

Although there are debates about whether temporary or permanent work is more 

insecure (Benach et al., 2014b), studies found job insecurity was related to sleeping 

five hours or less and nine hours or more (Jane E. Ferrie et al., 1998; J E Ferrie et al., 

1998).  Job insecurity was also associated with increased insomnia (Caroli and 

Godard, 2016; Mai et al., 2019); restless sleep (Burgard and Ailshire, 2009); and 

intermittent sleep (Gosling et al., 2014).   

 

2.5.6.2 Self-employment 

Four cross-sectional studies, all using nationally representative samples, 

investigated sleep duration among the self-employed compared to employees.  
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One, analysing Finnish time-use data, found they slept about 14 minutes more per 

night, possibly from exhaustion from long work hours (Hyytinen and Ruuskanen, 

2007).  Similarly, two population-based studies in the USA found self-employed 

workers were less likely to report insufficient sleep (i.e., less than seven 

hours/night), unless they experienced psychological distress relating to being self-

employed, in which case they experienced insufficient sleep (Wolfe and Patel, 

2019).  The fourth using time-and-leisure-use data from Japanese workers aged 30-

59, found it was more common for self-employed women to sleep less than five 

hours/night compared to employed women, whereas relative to employed men, 

self-employed men had a lower prevalence of short sleep (Maeda et al., 2020). 

 

Regarding sleep quality, five cross-sectional studies showed self-employment was 

associated with insomnia or sleep disturbance.  Of these, one was a purposive 

sample of self-employed workers in Germany (Kollmann et al., 2019).  The other 

four analysed population data, two from the USA (Grandner et al., 2010; Wolfe and 

Patel, 2019);  and two from Korea (Lee et al., 2020; Won et al., 2019).  In contrast, 

the ¦YΩǎ HEAF study generally found fewer insomnia symptoms among the self-

employed relative to employees (Palmer et al., 2017).  These studies also suggested 

that the type of self-employment may have an effect.  Dependent self-employed 

(i.e., those sometimes called bogus self-employed due to their dependency on an 

employer)  had a greater risk of sleep disorders than employees (Lee et al., 2020; 

Won et al., 2019).  Sole-traders were less likely than employers to experience sleep 

maintenance problems (Palmer et al., 2017).  However, there were no differences 

between experienced and novice entrepreneurs (Kollmann et al., 2019). 

 

2.5.7 Temporal work patterns and sleep  
 

2.5.7.1 Weekly work hours 

Three systematic reviews, based largely on cross-sectional studies, concluded there 

is an association between long work hours and short sleep durations or insufficient 

sleep (Bannai and Tamakoshi, 2014; van der Hulst, 2003; Wong et al., 2019).  The 

first reviewed seven studies, all from Japan with samples of white-collar workers or 
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engineers, six of which were restricted to 100% male samples (van der Hulst, 2003).  

The second reviewed five studies predominantly from British and Japanese civil 

servants and Japanese white-collar workers (Bannai and Tamakoshi, 2014).  The 

third, included a meta-analysis of four studies, of which two were from civil servants 

(Wong et al., 2019).  

 

In addition to these reviews, there is  evidence of a relationship between shorter 

sleep durations and long working hours among: men in three electronics 

manufacturing companies in Korea (Park et al., 2001); office workers in Sweden 

(Dahlgren et al., 2006); Portuguese business school alumni (Afonso et al., 2017a); 

and North sea off-shore oil and gas workers (Parkes, 2017).  A  dose-response type 

effect of long working hours and short sleep was found among white-collar workers 

in a manufacturing plant in Japan (Nakashima et al., 2011).  Additionally, sleep debt 

(the difference between perceived need and actual sleep) was elevated among 

Finnish IT professionals working long hours (Kivistö et al., 2008).  In contrast, an 

intervention study found that police in Detroit and Arlington (USA) who worked 10-

hour shifts averaged more sleep than those with eight-hour shifts, although those 

working 12-hour shifts had more sleepiness (Amendola et al., 2011). 

 

Studies using national population-based data also suggested that long hour workers 

experience short duration sleep.  Short sleep was found in Catalonia (Spain)  among 

men who worked 41-50 hours/week, and among men and women who worked 51-

60 hours/week - with a stronger effect among the women (Artazcoz et al., 2009).  In 

the USA: mothers who worked longer than 35 hours/week experienced short sleep 

(Kalil et al., 2014); an ƘƻǳǊΩǎ increase in working time was associated with a 

decrease in sleep of 7-14 minutes per day (Barnes et al., 2012); and there was an 

inverse relationship between work time and sleep duration in two time-use studies 

(Barnes et al., 2012; Basner et al., 2007).  Similarly, a UK time-use analysis found 

working 10 or more hours/day predicted short duration sleep (Chatzitheochari and 

Arber, 2009a).  
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The relationship between long hours and short sleep has been explained by scarcity 

theory ς people borrow from sleep time for work and family (Barnes et al., 2012; 

Biddle and Hamermesh, 1990).   A reduction in worktime may enable workers to 

spend more time sleeping ς as found by an intervention study in 33 Swedish 

workplaces, where 25% less worktime (but no salary reduction) resulted in 23 

minutes longer sleep on workdays (Schiller et al., 2017). 

 

Research on work hours and sleep quality, like that on sleep duration, is 

predominantly cross-sectional with an Asian and Scandinavian bias, though the 

evidence is varied.  Poor sleep quality has been shown to be related to long working 

hours: in Japan among civil servants (Sekine et al., 2006), and male, but not female 

high school teachers (Bannai et al., 2015); in Korea among non-manual workers 

(Kim and Lee, 2015) and the dependent self-employed (Lee et al., 2020); in Finland 

among IT professionals (Kivistö et al., 2008); and in Sweden among office workers 

(Dahlgren et al., 2006), and in a population-sample of general workers (Torbjörn 

Akerstedt et al., 2002), but not among workers in Stockholm (Åkerstedt et al., 

2002).  

 

In the UK, the HEAF study found working hours had little impact on sleep quality 

(Palmer et al., 2017). However, this compared working 40+ hours/week with a 

reference category of <20 hours/week despite evidence that part-time work is 

associated with ΨōŀŘ ƧƻōΩ ŎƘŀǊŀŎǘŜǊƛǎǘƛŎǎ such as low pay and poor work conditions 

(Burgard and Lin, 2013), and health problems (Ahn, 2018; Driesen et al., 2010; 

Dŀƴƴƻƴ ŀƴŘ wƻōŜǊǘǎΣ нлммΤ YŀƳŜǊņŘŜ Ŝǘ ŀƭΦΣ нлмфύ, which might also affect sleep.  

Furthermore, in Canberra (Australia) part-time workers were found to have a 

greater likelihood of chronic sleep disturbance (Gosling et al., 2014); and Japanese 

civil servants working less than seven hours/day were more likely to experience 

poor sleep quality (Sekine et al., 2006). 

 

The handful of longitudinal studies on working hours and sleep quality used  

different definitions of long hours.  A study conducted in France, suggested that 

working longer than 48 hours/week was associated with individuals having a 
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greater risk of sleep disorders five years later (Ribet and Derriennic, 1999).  

Repeated exposure to working 55 or more hours/week was a risk factor for sleep 

latency and early awakenings among UK civil servants (Virtanen et al., 2009a).  But 

in Norway, work-related stressors, rather than working 36 hours/week or more, 

ǇǊŜŘƛŎǘŜŘ ǇƻƻǊ ǎƭŜŜǇ ǉǳŀƭƛǘȅ ŀƳƻƴƎ ƴǳǊǎŜǎΩ ŀƛŘŜǎ (Eriksen et al., 2008).  Similarly in 

Sweden, work demands, not work hours of 46 hours/week or more, predicted 

disturbed sleep two years later (Åkerstedt et al., 2015b). 

 

2.5.7.2 Nonstandard schedules and weekend work 

Studies on nonstandard working and sleep are generally limited to shiftwork and 

there is no literature specifically on weekend work.  Four narrative reviews showed 

that shiftwork had a negative impact on sleep quantity and quality (Akerstedt, 1990; 

Åkerstedt, 2003; Boivin and Boudreau, 2014; Harrington, 2001), and two systematic 

reviews concluded that shiftwork predicted acute sleep loss and sleep disturbance 

(Kecklund and Axelsson, 2016; Linton et al., 2015b).  Furthermore, they suggested 

the effects may linger and spill-over into days off (Åkerstedt, 2003), likening this to 

working in San Francisco and returning to London for rest days (Harrington, 2001).  

 

Several types of shiftwork have been associated with shortened sleep, though there 

is no consensus on how much sleep is lost.  One review suggested that nightshifts 

can shorten sleep by up to two hours (Harrington, 2001), whilst another found a 

reduction by up to four hours when individuals working rotating shifts worked at 

night or early mornings (Akerstedt, 1990).  Other studies found that several shift 

patterns, including evenings, nights, rotating and irregular schedules related to an 

increased risk of short sleep duration among young workers in Minneapolis (USA) 

(Winkler et al., 2017)  and nightshift workers slept less than day-workers in Detroit 

(USA) (Drake et al., 2004), in Sweden (Åkerstedt et al., 2008), and in France 

(Chazelle et al., 2016).  

 

In addition to the shift type, sleep may depend on shift predictability and rest 

periods (Boivin and Boudreau, 2014), as demonstrated by the following studies.  In 

Sweden, workers in the police force slept longer when they had longer rest periods 
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between shifts (Eriksen and Kecklund, 2007); and manufacturing workers who were 

provided with additional breaks between shifts experienced a reduction in fatigue 

and sleep problems (Karlson et al., 2009).   Similarly, Finnish steel mill workers slept 

longer when the start times of their early morning shifts were delayed by an hour, 

however, they slept less when the start of their nightshifts was similarly delayed 

(Rosa et al., 1996).   

 

Four reviews concluded that shiftworking was linked to several sleep quality 

problems (Akerstedt, 1990; Åkerstedt, 2003; Harrington, 2001; Linton et al., 2015b).  

One asserted  that morning shiftworkers tend to have difficulties falling asleep, 

night workers struggle with sleep maintenance, but afternoon shiftworkers usually 

experience no sleep problems (Akerstedt, 1990).  However, recent evidence for this 

is mixed and may be context specific.  For example, among occupational cohorts, 

relative to dayshift workers, nightshift workers in automobile factories in Korea had 

an increased risk of severe sleepiness (Son et al., 2008); as did shiftworkers in 

manufacturing in Japan (Takahashi et al., 2006).  In France, within pastry workers 

(bakers and shopkeepers), although early morning shifts (before 7am) were 

associated with sleep debt, insomnia was associated with later morning shifts 

(Pepin et al., 2018).  Finnish hospital workers were more likely to experience 

problems falling asleep when they worked nightshifts and evening shifts than when 

they worked daytimes (Härmä et al., 2018).  Similarly, prevalence of insomnia was 

higher when Norwegian nurses worked nightshifts compared to daytime and 

evening shifts, and rotating shifts compared to non-rotating shifts (Flo et al., 2013). 

However, no associations were found between nightshift frequency and sleep 

ǉǳŀƭƛǘȅ ŀƳƻƴƎ bƻǊǿŜƎƛŀƴ ƴǳǊǎŜǎΩ ŀƛŘŜǎ (Eriksen et al., 2008).  And relative to 

permanent daytime staff, French nurses who worked alternating shifts, including 

nightshifts, had more sleep disorders when they were first surveyed, but not at 

follow up five and ten years later (Niedhammer et al., 1994). 

 

Similarly, the findings from national population-based studies vary.  For example, in 

Sweden: shiftworkers were more likely to experience sleep disturbance than 

dayworkers (Torbjörn Akerstedt et al., 2002); shiftworkers were more likely to feel 
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unrested (Åkerstedt et al., 2002);  and entering shiftwork increased the risk of 

falling asleep at work, whilst leaving it reduced the risk of sleep onset difficulties 

(Akerstedt et al., 2010).  In contrast, also in Sweden: researchers found little 

difference between shiftwork and daytime workers regarding different types of 

sleep disturbance  (Åkerstedt et al., 2008); no prospective relationship between 

working before 7am, after 12 noon, or nightshifts with sleep disturbance (Åkerstedt 

et al., 2015b); and  no increased risk of sleep problems from nightwork, shiftwork or 

irregular work patterns (Linton, 2004).  Elsewhere general-population studies 

suggested a relationship between shiftwork and poor sleep: in Detroit (USA)  

insomnia was more prevalent in night workers (Drake et al., 2004); and in Korea, 

dependent self-employed shiftworkers had more symptoms of sleep latency and 

maintenance relative to daytime workers (Lee et al., 2020).  In Flanders (Belgium) 

workers with irregular working patterns had poor sleep quality (Martens et al., 

1999); as did night-workers (Chazelle et al., 2016) and shiftworkers in France 

(Marquie et al., 1999; Ribet and Derriennic, 1999).   

 

In the UK, the HEAF study of workers aged 50-64 suggested that shiftworkers had a 

higher risk of insomnia than non-shiftworkers (Palmer et al., 2017).   In comparison, 

in France, sleep problems were found among shiftworkers aged 32-42 but not those 

aged 52 years and over (Marquie et al., 1999).   The French study theorised that 

workers aged 42-52 years left shiftwork if they were unable to cope with it, which 

accords with a study which found French nurses were more likely to transfer to 

permanent daytime work if they experienced sleep disorders (Niedhammer et al., 

1994).  If this is a common occurrence, it increases the difficultly of following up 

workers to establish whether persistent sleep problems arise after several years of 

working nonstandard schedules and whether there is a cumulative effect (Costa, 

2010a).  This might explain why there are just a few longitudinal studies on 

nonstandard schedules and sleep (Akerstedt et al., 2010; Åkerstedt et al., 2015b; 

Chazelle et al., 2016; Eriksen et al., 2008; Härmä et al., 2018; Kalmbach et al., 2015; 

Karlson et al., 2009; Linton, 2004; Niedhammer et al., 1994; Ribet and Derriennic, 

1999; Rosa et al., 1996; Takahashi et al., 2006). 
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2.5.8 Spatial patterns and sleep 

Prior to the onset of the Covid-19 pandemic there was just one peer-reviewed 

paper on remote working and sleep.  Using American time-use data, this showed 

that individuals who worked from home on the day in which they completed their 

time-use-diary slept around 40 minutes more than individuals who worked 

elsewhere  on their diary day (Restrepo and Zeballos, 2020).   However, the sample 

was restricted to white-collar workers aged 25-54, and there was no differentiation 

between those who regularly worked from home and those who did so 

occasionally.   

 

More recently, due to the pandemic which led to an increase in homeworking, 

three studies have been published comparing sleep during March or April 2020 to 

pre-lockdown periods.  One used data from individuals in Argentina who had first 

participated in a circadian/sleep survey up to three years earlier (Leone et al., 

2020).  The other two were online surveys in Europe, one comprising of students 

and workers in Italy (Cellini et al., 2020); and the other of workers in Austria, 

Germany and Switzerland (Blume et al., 2020).  They found that individuals who had 

switched to homeworking slept longer on workdays and had less social jetlag 

(Blume et al., 2020; Leone et al., 2020), but poorer sleep quality (Cellini et al., 2020).  

However, the generalisability of these studies is limited due to the unusual 

circumstances (i.e., the relatively early days of the lockdown restrictions in the 

ŎƻƴǘŜȄǘ ƻŦ ŀ ǇŀƴŘŜƳƛŎ ǿƘƛŎƘ ŎƘŀƴƎŜŘ ǇŜƻǇƭŜΩǎ ƭƛǾŜǎ ƛƴ Ƴŀƴȅ ǿŀȅǎ), their use of 

convenience samples, and their bias towards more female than male participants.   

 

2.5.9 Research limitations regarding atypical work and sleep 
 

2.5.9.1 Measurement 

It has been mooted that inconsistencies in the literature might, at least partially, be 

attributed to differences in how work patterns and sleep outcomes are measured 

(Bannai and Tamakoshi, 2014).  However, most studies on sleep quality use scales 

which have good psychometric properties.  Nonetheless, short sleep duration is 

often defined as less than six or seven hours/night, but incorrect assumptions can 
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be drawn about sleep duration when, for example, time-use studies, count time in 

bed as sleeping time (Chatzitheochari and Arber, 2009a).  Furthermore, there is 

usually no indication whether short sleep is due to workers spending less time in 

bed or due to sleep problems (van der Hulst, 2003) - possibly because most 

research considers sleep duration or quality but not both.    

 

2.5.9.2 Context, selection effects and psychosocial work environment 

Similar to the findings for mental health outcomes, context is important.  The 

literature on atypical work and sleep has a bias towards sampling from occupational 

cohorts/specific workplaces.  Sleep was found to be problematic among some, but 

not all of these groups, so their results could be context specific.  Context may 

include whether the occupation, workplace, or labour market permits workers to 

switch work patterns to alleviate sleep difficulties.   For example, despite finding no 

association between shiftworking and sleep problems at follow up in a longitudinal 

study of French nurses, the researchers did find that sleep disorders predicted a 

transfer from shifts to daytime working, and that the nurses who continued to work 

shifts had adapted to doing so (Niedhammer et al., 1994).  

 

Context may also include the psychosocial work environment and its related factors, 

i.e., the opportunities the work environment provides to enable workers to meet 

their needs for wellbeing and productivity (Siegrist, 2004).  For example, a Swedish 

study found that nightwork, shiftwork and irregular work patterns did not increase 

the risk of sleep problems, but stress associated with poor psychosocial problems 

did (Linton, 2004).  Similarly, psychosocial work factors but not shiftwork were 

associated with poor sleep quality among nursing staff in Norway (Eriksen et al., 

2008).  Furthermore, elevated work autonomy and greater flexibility to cope with a 

combination of work demands and family matters - more common among self-

employed workers (Hessels et al., 2017) and homeworkers -  have been associated 

with better sleep (Haley and Miller, 2014).  Similarly, higher levels of job satisfaction 

have been associated with good sleep (Palmer et al., 2017).  In contrast, higher 

work demands, which may contribute to the perceived need to work longer hours, 

may mediate poor sleep (Wolfe and Patel, 2019) and contribute to fragmented and 
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shortened sleep (Âkerstedt, 2006).  And according to the effort-recovery model, 

sleep problems may arise and stress increase when there is insufficient time to 

recover from long hours and work stressors  (Härmä, 2006; Kompier et al., 2012).  

 

Additionally, poor sleep has been associated with increases in biological markers of 

stress (Âkerstedt, 2006), and there are suggestions that the relationship between 

stress and sleep is likely bi-directional (Yap et al., 2020).  Indeed, a Swedish 

intervention study found that a reduction in work hours related to a reduction in 

perceived stress and worries at bedtime, and improvements in subjective sleep 

quality (Schiller et al., 2017).  In light of this, it is surprising that just a few studies 

considered psychosocial work factors in their modelling (Åkerstedt et al., 2002; 

Benavides et al., 2000; Blume et al., 2020; Caroli and Godard, 2016; Chazelle et al., 

2016; Eriksen et al., 2008; Kivistö et al., 2008; Linton, 2004; Ribet and Derriennic, 

1999; Sekine et al., 2006; Takahashi et al., 2006). 

 

2.5.9.3 Confounders 

Differences in participant characteristics and covariates might also explain some of 

the inconsistencies in the sleep studies (Bannai and Tamakoshi, 2014).  Most studies 

controlled for age, and at least one measure of SEP.   However, a few studies did 

not account for sex (Barnes et al., 2012; Cellini et al., 2020; Eriksen and Kecklund, 

2007; Leone et al., 2020; Marquie et al., 1999; Pepin et al., 2018), some studied 

men only (Cannizzaro et al., 2020; Caroli and Godard, 2016; Nakashima et al., 2011; 

Park et al., 2001; Parkes, 2017; van der Hulst, 2003), and a couple included women 

only (Kalil et al., 2014; Niedhammer et al., 1994).  Yet there may be sex differences 

as demonstrated by two studies in Japan, where male but not female teachers 

working long working hours experienced sleep problems (Bannai et al., 2015);  but 

among self-employed workers, men had a lower prevalence of short sleep than 

women (Maeda et al., 2020). Moreover, relatively few studies accounted for health 

or health behaviours (Blume et al., 2020; Cellini et al., 2020; Eriksen et al., 2008; J E 

Ferrie et al., 1998; Gosling et al., 2014; Kalil et al., 2014; Kim and Lee, 2015; Linton, 

2004; Nakashima et al., 2011; Parkes, 2017; Ribet and Derriennic, 1999; Takahashi 
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et al., 2006; Virtanen et al., 2009a; Wolfe and Patel, 2019), despite impaired health 

being associated with sleep disturbance (Palmer et al., 2017). 

 

2.5.10 Conclusion atypical work and sleep 

Compared to the work on mental health, interest on atypical work and sleep is 

scant.  It is also biased towards two work patterns: long hours and nonstandard 

schedules, with the latter restricted to shiftwork.  Nothing is known specifically 

about the associations between weekend work and sleep; and whilst there were 

three studies on temporary work and sleep quality, I found none on temporary 

work and sleep duration.  Relatively little is known about the effects of self-

employment, and remote working, though the limited research suggests a paradox 

in which both may contribute to longer, but poorer quality, sleep.  Like the research 

on mental health, there is considerable heterogeneity in these studies, relating to 

how researchers operationalise work patterns and how they measure sleep 

outcomes.   Most also fail to account for important confounders or psychosocial 

factors which might help explain the findings.  Furthermore, there has been a  

reliance on occupational cohorts, particularly from Nordic and Asian countries.  

Relatively little is known about the sleep experiences of ǘƘŜ ¦YΩǎ atypical workers.  

So far, the UK studies have been restricted to investigating participants in a time-

use survey which was conducted in 2000/01, a cohort of people aged 50-64 years in 

2013/14 registered at 24 GP practices in England, and a cohort of Whitehall civil 

servants. 

 

2.6 Summary and research opportunity 

Generally, the literature suggests that atypical work patterns are associated with 

poor mental health and poor sleep.  There may be some exceptions such as self-

employment and remote working, with studies suggesting a paradox whereby these 

could be associated with both positive and negative outcomes.  Nonetheless, the 

evidence is inconsistent; mostly focuses on poor mental health; is largely based on 

samples drawn from particular occupations, workplaces, and countries; sometimes 

excludes women; often excludes self-employed workers (unless they are the 

specific exposure group), and often fails to include important covariates.   
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There is an opportunity to contribute to the emerging body of knowledge on the 

health effects of atypical work patterns: by investigating the associations between 

atypical work patterns and both positive and negative mental health, and both 

sleep duration and sleep quality; to use national population data from employees 

and self-employed workers in the UK to facilitate generalisability of results to them, 

including women; and to adjust for a range of covariates including psychosocial 

work factors. 
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3 Chapter Three: Research aims, objectives and hypotheses 
 

3.1 The conceptual model  

Figure 3.1 presents a conceptual model that guides this research.  Based on 

previous literature, it proposes that selection into work patterns is influenced by 

socio-economic and health factors, which are influenced by early life conditions 

such as childhood health, and education; and that demographic factors and physical 

and mental health also select people into or out of particular work patterns.  It also 

proposes that the psychological work environment as outlined by the ERI, JCD/JCDS, 

and JD-R models of work-related stress (outlined in section 2.4.1) mediate the 

relationships between atypical work and mental health and sleep.  As noted in 

section 2.4.1.5) generally, I expect that precarious work and the temporal work 

patterns (long hours, nonstandard and weekends) are associated with high effort 

and low reward.  High decision latitude but low social support  and high demands 

will influence the outcomes for self-employment and the spatial patterns (remote 

working).  Thus all the atypical work patterns will be associated with high strain.   

High strain coupled with low reciprocity will activate the stress response, 

exacerbated by poor health, and unhelpful health behaviours, leading  to poor 

mental health and sleep.  Furthermore, the stress response will prompt a biological 

chain reaction, resulting in the production of biological indicators such as markers 

of inflammation, which mediate the relationship between atypical work and 

depressive symptoms.  Furthermore, it hypothesises that an accumulation of 

atypical work will lead to subsequent elevations in depressive symptoms. 

 

3.2 The empirical research model 

In the empirical Chapters five to seven, I analyse secondary data, data which though 

intended for social science use was not collected for the specific purpose of my 

research.  As explained in the Method Chapter, whilst this data has several positive 

attributes, it does not provide all the variables outlined in the conceptual model.  

For example, data on atypical work patterns does not include zero-hour contracts, 

and there are no variables on the psychosocial work environment as measured by 

tools such as the E-RI Questionnaire (Siegrist et al., 2004).  Therefore, based on the 
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conceptual model and data availability, I present my empirical research model in 

Figure 3.2 to show my aim to test the associations between atypical work patterns 

and mental health, and atypical work patterns and sleep. In the box headed 

ΨŎƻƴŦƻǳƴŘŜǊǎΩ are the factors that may influence the possibility that an individual 

has an atypical work pattern, and which are expected to confound associations 

between atypical work patterns and mental health, and between atypical work 

patterns and sleep.  In the leftmost box are three types of atypical work patterns 

representing the precarious patterns operationalised in this thesis as temporary 

work and self-employment; the temporal patterns of weekly work hours, 

nonstandard schedules and weekend working; and the spatial pattern of remote 

working.  This is followed by two groups of conceptual mediators ς work conditions 

in lieu of the psychosocial work environment, and markers of inflammation as a 

potential response to work-related stress - regarded by previous literature as 

potential explanatory factors in the association between work and mental health, 

and which may play a role in relationships between work and sleep.  Finally, the 

rightmost boxes show the four outcomes: depressive symptoms and mental 

wellbeing as measures of mental health; and sleep duration and sleep disturbance 

as measures of sleep.   In testing each of the associations I will account for these 

confounders and the work conditions.  Additionally in testing the cross-sectional 

association between atypical work and depressive symptoms I will account for the 

markers of inflammation.   Testing pathways including the possibility of reverse 

causation is not examined in this current work, neither is there any formal 

mediation testing.   

 

 

 



129 

 

 

Figure 3.1: Conceptual model: Atypical work patterns, mental health and sleep 

 

 

 

Figure 3.2: Empirical research model: The associations between atypical work patterns in the UK, mental health 
and sleep 
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3.3 Aim  

The aim of this study is to investigate the associations between precarious, 

temporal and spatial atypical work patterns and mental health (both negative 

mental health and positive mental wellbeing) and sleep (quantity and quality) using 

data from a large nationally representative sample of the UK population, in order to 

facilitate generalisability, include women as well as men, self-employed as well as 

employed workers, adjusting for a range of covariates including psychosocial work 

factors as conceptual mediators. 

 

3.4  Objectives and hypotheses  

 

3.4.1 Objective 1 

1A. To determine whether there are independent cross-sectional associations 

between atypical work patterns and mental health outcomes within a general 

population sample of men and women aged 16 and over, employed or self-

employed, in the UK.  

1B. A secondary objective is to assess whether the associations between atypical 

work patterns and depressive symptoms could in part be explained by work 

conditions and/or inflammation. 

 

 

Hypotheses:  

1. Workers with atypical work patterns will have more symptoms of depression 

and worse mental wellbeing than those in standard typical work patterns. 

2. Workers with atypical work patterns will have poorer work conditions and 

higher levels of inflammation. 

 

3.4.2 Objective 2 

To determine if there are longitudinal associations between accumulated atypical 

work patterns and subsequent depressive symptoms within a general population 

sample of men and women aged 16 and over, employed or self-employed, in the 

UK. 
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Hypothesis: 

3. Cumulative episodes of atypical work over a five year period will contribute 

to subsequent elevations of depressive symptoms.  Increasing numbers of 

episodes in atypical work work will be associated with increasing numbers of 

symptoms reflecting a graded or dose-response association. 

 

3.4.3 Objective 3  

To determine whether there are independent cross-sectional associations between 

atypical work patterns and sleep quantity and quality within a general population of 

men and women aged 16 and over who are employed or self-employed in the UK.  

 

Hypothesis 

4. Workers who are exposed to atypical work patterns will be less likely than 

those in standard typical work patterns to sleep the recommended 7-8 hours 

per night; and more likely to experience sleep disturbance.  
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4 Chapter Four: Method 
 

This chapter introduces Understanding Society, the UK Household Longitudinal 

Study (UKHLS), the data source which was used to examine the objectives set out in 

this thesis.  The measures used to assess atypical work patterns are described along 

with the four outcomes relating to mental health and sleep, and the covariates.  An 

overview of the statistical analyses applied to investigate each objective is provided.   

4.1 UKHLS 

The UKHLS is a longitudinal household panel study that began in 2009 and builds on 

the British Household Panel Survey (BHPS) which started in 1991.  It collects data 

annually from household members enabling researchers to analyse the associations 

ōŜǘǿŜŜƴ ƛƴŘƛǾƛŘǳŀƭ ƘƻǳǎŜƘƻƭŘ ƳŜƳōŜǊǎΩ ŜȄǇŜǊƛŜƴŎŜǎ ƻŦ ǎǘŀǘŜǎ ŀƴŘ ǘǊŀƴǎƛǘƛƻƴǎ ƻǾŜǊ 

their life courses.   

The UKHLS has several key attributes. Designed as a social survey, it includes a 

collection of health indicators and biomeasures.  Its large sample of over 100,000 

individuals in 40,000 households has two main components: a) the general 

population sample (GPS) ς ŀ άǎǘǊŀǘƛŦƛŜŘΣ ŎƭǳǎǘŜǊŜŘ ŀƴŘ Ŝǉǳŀƭ ǇǊƻōŀōƛƭƛǘȅ ǎŀƳǇƭŜ ƻŦ 

ǊŜǎƛŘŜƴǘƛŀƭ ŀŘŘǊŜǎǎŜǎ ƛƴ ǘƘŜ ¦Yέ (Buck and McFall, 2011, p. 9); and b) the BHPS - the 

random sample of households from an earlier panel study, which was incorporated 

into the UKHLS at the beginning of January 2010 as part of its second wave of data 

collection.  In 2009-10 the Ethnic Minority Boost Sample (EMBS) was added to the 

study, and in wave 6 (2015) it further added to the sample with an Immigrant and 

Ethnic Minority Boost Sample (IEMBS) (Institute for Social and Economic Research, 

2022).  A useful aspect of the design is the flow of individuals that join or re-join 

households in the sample over time and the feasibility to pool observations across 

waves to take advantage of these flows and also flows in and out of groups of 

interest (Benzeval et al., 2020).   It supports direct inferences about the whole UK 

population in contemporary Great Britain and Northern Ireland because it 

represents the diversity of people of  all ages, ethnicities, employment status, and 

socio-economic groups here. 
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Participants are interviewed at approximately 12 month intervals, though the 

fieldwork for each survey wave (w) stretches across 24 months.  This means that 

during any calendar year, half the sample is being interviewed for wave n and the 

other half for wave n+1.  Data collection mainly uses computer assisted personal 

interviewing (CAPI).  All household members aged 16 and over complete an 

individual adult interview and a self-completion questionnaire (CASI) about their 

own lives, and one member completes a household interview about household 

matters such as accommodation and household bills. 

 

Questionnaires are organised in topical modules and are asked annually or as 

rotating modules.  Annual modules include mental health, basic demographic 

characteristics, labour market activity, current job characteristics including hours of 

paid work and second jobs, and income and earnings.  Rotating modules include 

employment conditions and job quality, wellbeing, sleep quantity and quality, and 

health-related behaviour.  For further information see Buck and McFall (Buck and 

McFall, 2011). 

 

At w2 for the GPS sample and w3 for the BHPS sample, trained nurses visited some 

participants in their homes and collected biomeasures, including anthropometric 

information and blood samples. Some people were ineligible to give blood (e.g., due 

to ill health or pregnancy), did not consent to it, or were unable to give a sample 

(e.g., due to problems with veins or fainting), and some samples could not be 

processed.  Thus, of 35,937 respondents who were eligible for the nurse visit, blood 

samples were obtained and processed for at least one biomarker for 13,107 of 

them.  For further information about the nurse health assessments, the measures, 

and blood sample storage and analysis see McFall et al (McFall et al., 2014) and 

Benzeval et al (Benzeval et al., 2014). 

 

4.1.1 Data availability and ethical approval 

The UKHLS initiative is funded by the Economic and Social Research Council (ESRC) 

and various Government Departments, with scientific leadership by the Institute for 

Social and Economic Research (ISER), University of Essex. Data collection, approved 
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by the University of Essex Ethics Committee, is carried out by NatCen Social 

Research, Kantar and Ipsos MORI. Approval for the collection of data by trained 

nurses in w2 and w3 was obtained from the National Research Ethics Service  

(Understanding Society - UK Household Longitudinal Study: A Biosocial Component, 

Oxfordshire A REC, Reference: 10/H0604/2).  UKHLS data are publicly available on 

the UK Data Archive, from where I downloaded all the waves of data for use in my 

analyses.   

 

4.1.2 Attrition and employment transitions 

In common with other panel studies, the UKHLS has been subject to some attrition 

i.e., dropout of respondents, which can lead to biased survey estimates (Lugtig, 

2014).  A recent assessment into its representativeness of the population found the 

initial samples of BHPS and GPS were similar to Census estimates, however, of the 

initial  BHPS sample, 40% were still participating after 24 years, and of the initial 

GPS sample, 52% were still participating after six years (Lynn and Borkowska, 2018).  

There was no association between attrition rate and health status, but attrition was 

greater in the West Midlands in the BHPS sample, and in Greater London in the GPS 

sample.  Attrition in both samples led to modest under-representation of men, 

younger age groups, and people on lower incomes.  Therefore, as some atypical 

work patterns have been associated with younger workers and lower incomes, 

there is a risk that some atypical workers could be under-represented in this thesis.  

Nonetheless, although participation has declined, as shown in Table 4.1, attrition is 

generally higher among participants who are not in self-employment, paid 

employment or retired.  To compensate for this attrition, the UKHLS advise weights 

are used, which also  account for unequal selection probabilities, potential sampling 

error, non-response of eligible participants, and the survey instrument (Lynn and 

Borkowska, 2018). Furthermore, as illustrated in Table 4.2 (and Appendix section 

11.1), of those participants who participated in each survey between w2 and w7, 

not all remained in paid work at each wave.  Indeed several moved into and out of 

economic activity, and several transitioned between employment and self-

employment.   
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Table 4.1: Responses at waves 2 to 6 to the annual question on current economic activity 
Economic activity Number of participants per wave % 

change  
w2 - w6 

w2  w3  w4  w5  w6 
 

w7 
 

Missing   - - -  - 2 1  

Inapplicable - - - - - 1  

Refusal  1 1 1  - 40 26  

Don't know  6 1 4 3 12 8  

Self employed 4000 3695 3574 3444 3720 3399 -15.0 

Paid employment (FT/PT) 25389 23160 22032 21190 21201 19989 -21.3 

Unemployed 3112 2683 2462 2073 2239 1825 -41.4 

Retired  11872 11227 10726 10446 10333 9941 -16.3 

On maternity leave 342 274 245 236 234 194 -43.3 

Family care or home 3402 2956 2654 2355 2420 2192 -35.6 

Full-time student 3929 3460 3318 3166 3174 2898 -26.2 

Lt sick or disabled 2134 1876 1711 1600 1440 1399 -34.4 

Govt training scheme 64 64 44 46 26 21 -67.2 

Unpaid, family business 40 28 27 28 27 25 -37.5 

On apprenticeship *   32 42 35 71 66 +106.3* 

Doing something else 277 235 231 211 247 183 -33.9 

 Total 54569 49692 47071 44833 45188 42168 -22.7 

Notes: Data are unweighted. Sample is all adults aged җмс ȅŜŀǊǎ ƛƴ ǘƘŜ ¦YI[{Φ  9ŀŎƘ ǇŀǊǘƛŎƛǇŀƴǘ ǿŀǎ ŀǎƪŜŘΣ ά²ƘƛŎƘ ƻŦ ǘƘŜǎŜ 
best ŘŜǎŎǊƛōŜǎ ȅƻǳǊ ŎǳǊǊŜƴǘ ŜƳǇƭƻȅƳŜƴǘ ǎƛǘǳŀǘƛƻƴΚέ ŀƴŘ ƛƴǾƛǘŜŘ ǘƻ ŎƘƻƻǎŜ ŦǊƻƳ ǘƘŜ ŀōƻǾŜ ƭƛǎǘ ƻŦ ŀŎǘƛǾƛǘƛŜǎκƛƴŀŎǘƛǾƛǘȅΦ  ϝ !ǘ ǿн 
Ψƻƴ ŀǇǇǊŜƴǘƛŎŜǎƘƛǇΩ ǿŀǎ ƴƻǘ ƛƴŎƭǳŘŜŘ ƛƴ ǘƘŜ ƭƛǎǘ ƻŦ ǊŜǎǇƻƴǎŜ ƻǇǘƛƻƴǎΣ ǎƻ ҈ ŎƘŀƴƎŜ ƛǎ ǿо ǘƻ ǿс 

 

Table 4.2 : Economic status - transitions into/out of paid work (self-employment and paid employment) 
 w2 w3 w4 w5 w6 

Economic 
 activity 
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Self employed 2025 1567 298 1865 1472 347 1819 1375 398 1773 1356 381 1737 

Paid employment  
(FT/PT)  

12912 265 11662 11927 406 11124 11530 483 10794 11277 585 10451 11036 

Unemployed 1185 43 308 351 54 346 400 78 383 461 84 414 498 

Retired 6088 34 69 103 30 66 96 34 71 105 37 62 99 

On maternity 
 leave 

187 8 131 139 8 137 145 11 137 148 13 136 149 

Family care or  
home 

1560 33 133 166 49 222 271 60 288 348 68 347 415 

Full-time student 1154 6 202 208 21 382 403 22 546 568 29 660 689 

Long-term sick  
or disabled 

941 8 23 31 6 33 39 12 48 60 16 50 66 

Govt training  
scheme 

25 0 14 14 1 12 13 1 13 14 1 15 16 

Unpaid, family  
business 

23 3 2 5 5 3 8 3 5 8 4 6 10 

Doing something 
 else 

116 9 23 32 10 31 41 13 28 41 13 37 50 

Notes: Data are unweighted.    Sample restricted to 26216 participants interviewed at all waves two to seven inclusive and who  
worked at least once.   For brevity, columns for unemployment and economic inactivity are omitted from this table for waves  
three to six inclusive 
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4.1.3 Study sample 

The complexities of some working lives, and the independent and differing nature 

of the UKHLS survey items, meant that sometimes there were inconsistencies in 

ǇŀǊǘƛŎƛǇŀƴǘΩǎ ǊŜǎǇƻƴǎŜǎ ǘƻ ǘƘŜ ƳƻŘǳƭŜǎ ǊŜƭŀǘƛƴƎ ǘƻ ǿƻǊƪ (Mare, 2006).  Therefore, 

my study sample comprised of participants aged 16 years and over, who were 

employed or self-employed according to any of their responses to the following: an 

annual question about their economic activity/inactivity; whether they did any paid 

work in the seven days ending the Sunday before interview; or whether, if they had 

not worked in that period, they had a job.  They were also included if they 

completed a current employment or self-employment module and provided 

information on any of the following: their contract types, their employment status, 

the number of hours they usually worked, and their work location.  And they were 

included if they completed a rotating module (administered every two years, from 

w2 i.e., 2010-2012) to provide information on their: employment conditions or 

work schedules, such as what times of day they usually worked, and if they worked 

weekends.   

 

Social and economic factors, including employment, are a major influence on 

health, shaping lives and behaviours (Marmot and Allen, 2014) - the more 

favourable they are, the better the health (Marmot et al., 2010). This is 

demonstrated in Table 4.3, where relative to non-workers, workers were healthier 

and more advantaged on socio-demographic factors.  As my samples are restricted 

to people who work, they tend to be healthier than those who are excluded.   
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Table 4.3: A comparison in characteristics of workers and non-workers at w2 (2010-2012) of  the UKHLS 
(Percentage or mean (SD)) 

Characteristics All (n=54,562*) Non-workers (n=25,173) Workers (n=29,389) 

Sex    

Male 45 40 49 

Female 55 60 51 

Age (low to high)    

Mean 47 53 42 

SD 19 23 13 

Marital status    

Married 63 53 71 

Single 23 26 20 

Divorced 14 21 9 

Youngest child in household    

None 73 83 65 

0-4 years 12 10 15 

5-9 years 7 4 9 

10-15 years 8 3 11 

Education attainment    

Degree or higher 34 22 44 

A-level 20 18 21 

GCSE 20 20 21 

Other 11 13 8 

None 15 27 6 

Equivalised household income    

5th quintile (highest) 21 8 32 

4th quintile 20 13 26 

3rd quintile 20 20 20 

2nd quintile 20 27 14 

1st quintile (lowest) 19 32 8 

NS-SEC occupations    

Management/professional 41 22 42 

Intermediate 23 18 23 

Routine 36 60 35 

Smoker status    

Never smoked 42 40 43 

Ex-smoker 36 38 35 

Current smoker 22 22 22 

Chronic illness    

None  71 57 82 

Diagnosed 29 43 18 

Depressive symptoms    

Mean 11 12 11 

SD 6 6 5 

Notes: *excludes 7 participants who refused to answer/or responded did not know.  All are aged 16+.  Workers 
are those in paid work (FT/PT) or self-employed. Non-workers are unemployed, retired, family carers/home-
makers,  full-time students, long-term sick/disabled, government training scheme, unpaid family business, or 
other. Figures are percentages unless stated otherwise.  Percentages and means are weighted.  Sample sizes are 
unweighted.  
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I used data from the second wave (w2, 2010-2012) to the seventh wave (w7, 2015-

2017), but not the first wave (2009-2011) because information on two exposure 

variables (weekend working and work conditions) was not available, and because 

the BHPS participants were not incorporated into the sample until w2.   The data 

required to investigate my objectives were available at different waves as shown in 

Table 4.4.  For my third objective (chapter seven on sleep) I used two samples, one 

comprising of w4 (2012-2014) participants, and the other of w4 and w7 participants 

combined.   This is because sleep was measured at both w4 and w7, but only some 

of the work exposures (temporary work, self-employment, working hours, and 

remote working) were measured at both waves.  By using both waves of data, the 

aim was to enlarge the sample (benefitting from the IEMBS addition of nearly 3,000 

households at w6, and also the design of the UKHLS which enables the capture of 

participants who join/re-join the study at various waves and who move in to the 

work patterns of interest noted above in section 4.1) to boost statistical power, and 

hopefully draw more precise conclusions.  It also meant that the analyses were not 

restricted to a single wave, instead, they measured the association between work 

patterns and sleep across two time points spanning three years.   As my analytic 

samples varied by objective, chapters five, six and seven provide information about 

the size and composition of each of them, along with detailed descriptions of their 

characteristics. 
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Table 4.4: Data collection at waves 2 to 7 of UKHLS 

Variables Mode  
of data 
collection 

Wave number and fieldwork period 

w2 
2010-
2012 

w3 
2011-
2013 

w4 
2012-
2014 

w5 
2013-
2015 

w6 
2014-
2016 

w7  
2015-
2017 

Work patterns        

Temporary work CAPI Ҟ Ҟ Ҟ Ҟ Ҟ Ҟ 

Self-employment CAPI Ҟ Ҟ Ҟ Ҟ Ҟ Ҟ 

Work hours ς main job, overtime & second 
job 

CAPI Ҟ Ҟ Ҟ Ҟ Ҟ Ҟ 

Schedules  - times of day/shifts worked  CAPI Ҟ  Ҟ  Ҟ  

Schedules -  weekend working CAPI Ҟ  Ҟ  Ҟ  

Spatial - remote working CAPI Ҟ Ҟ Ҟ Ҟ Ҟ Ҟ 

Outcomes        

GHQ-12 i.e., depressive symptoms CASI Ҟ Ҟ Ҟ Ҟ Ҟ Ҟ 

SWEMWBS i.e., mental wellbeing CASI   Ҟ   Ҟ 

Sleep duration - hours CAPI   Ҟ   Ҟ 

Sleep disturbance  - latency, maintenance & 
quality 

CAPI   Ҟ   Ҟ 

Covariates        

Economic activity/inactivity CAPI Ҟ Ҟ Ҟ Ҟ Ҟ Ҟ 

Socio-demographics - sex, age, marital 
status, children, caregiving, household 
income, housing tenure, education 
attainment, NS-SEC job classification 

CAPI Ҟ Ҟ Ҟ Ҟ Ҟ Ҟ 

Chronic health & long-term limiting 
illness/disability 

CAPI Ҟ Ҟ Ҟ Ҟ Ҟ Ҟ 

Obesity - BMI Nurse Ҟ Ҟ     

Biomarkers - markers of inflammation i.e., 
fibrinogen and C-Reactive Protein 

Nurse Ҟ Ҟ     

Health behaviours ς smoking & exercise 
frequency 

CAPI Ҟ   Ҟ   

Health behaviours - alcohol consumption CASI Ҟ   Ҟ   

Sleep medication CAPI   Ҟ   Ҟ 

Work conditions        

Job satisfaction, leisure satisfaction, 
satisfaction with income 

CASI Ҟ Ҟ Ҟ Ҟ Ҟ Ҟ 

Work autonomy CAPI Ҟ  Ҟ  Ҟ  

Job physicality CAPI Ҟ   Ҟ   

Work conditions - trade union and pension 
scheme memberships 

CAPI Ҟ  Ҟ  Ҟ  

CAPI = computer-assisted personal interview.  CASI  = computer assisted self-interview administered from w3, 
prior to which these self-completion modules were administered by paper questionnaire. 
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4.2 Outcome measures 

In this thesis, the outcome measures comprised of two measures of mental health 

and two of sleep. 

 

4.2.1 Measures of mental health 

As explained in section 2.2 (Chapter two - background and literature review), 

mental health is a state of wellbeing with positive and negative facets.  Mental 

wellbeing is usually conceptualised as eudaimonic and hedonic wellbeing, or more 

simply, a combination of functioning well and feeling good (Huppert, 2009).  In 

contrast, mental or psychological distress is conceptualised as unpleasant feelings 

that can negatively impact on functioning, and involves symptoms of stress, anxiety 

and depression (Kane, 2019).  To gain an understanding of the associations between 

atypical work and mental health, this thesis uses two measures, one representing 

aspects of the positive facet and the other aspects of the negative facet.   

Specifically, I use the 12-item General Health Questionnaire (GHQ-12) to measure 

depressive symptoms; and  the short-form Warwick and Edinburgh Mental 

Wellbeing Scale (S)WEMWEBS) to measure wellbeing.   There have been 

suggestions that the GHQ-12 and (S)WEMWBS assess mainly the same construct 

(Böhnke and Croudace, 2016) and that the two scales may be moderately 

correlated (Ng Fat et al., 2017).   However, research using the UKHLS has found only 

a relatively low correlation between the two measures, and some individuals report 

fairly positive mental wellbeing even when they have high levels of distress and 

anxiety (Booker and Sacker, 2011).   Furthermore, there are also suggestions that 

increases in mental distress can be concurrent with improved wellbeing, and 

correlates of mental ill health and wellbeing do not overlap comprehensively 

(Melendez-Torres et al., 2019).  Moreover, currently, no instrument is a better 

predictor of wellbeing than another, thus a collection of scales has been advocated 

(Böhnke and Croudace, 2016). 

 

4.2.1.1 Depressive symptoms 

The GHQ-12 (Goldberg & Williams, 1988)  is a psychometrically valid tool (Head et 

al., 2013) derived from an original 60-item version.  Due to its brevity and ease of 
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use, the GHQ-12 is commonly used for studying psychological distress in general 

and clinical populations (Böhnke and Croudace, 2016).  As shown in the Appendix 

(section 11.2), it poses six positively phrased and six negatively phrased questions 

ŀōƻǳǘ ǎǇŜŎƛŦƛŎ ǎȅƳǇǘƻƳǎ ŀƴŘ ǿƘŜǘƘŜǊ ǘƘŜ ǊŜǎǇƻƴŘŜƴǘΩǎ Ƴood state differs from 

ǘƘŜƛǊ ǳǎǳŀƭ ǎǘŀǘŜ ōȅ ŀǎƪƛƴƎ ǘƘŜƳ ǘƻ ǎŜƭŜŎǘ ƻƴŜ ƻŦ ŦƻǳǊ ǊŜǎǇƻƴǎŜ ƻǇǘƛƻƴǎΥ ŦǊƻƳ ΨƳǳŎƘ 

ƳƻǊŜ ǘƘŀƴ ǳǎǳŀƭΩ ǘƻ ΨƳǳŎƘ ƭŜǎǎ ǘƘŀƴ ǳǎǳŀƭΩΦ   ¦ǎƛƴƎ ǘƘŜ [ƛƪŜǊǘ ǎŎƻǊƛƴƎ ƳŜǘƘƻŘ ƻƴ ǘƘŜ 

four point scale (0-1-2-3), the UKHLS provides a summed score of the 12 items 

ranging from 0 (least symptoms) to 36 (most symptoms) (Cox et al., 1987).  From 

w2, the GHQ-12 was administered in self-completion modules, and this thesis uses 

its scores from w2 to w7.  

 

4.2.1.2 Mental wellbeing  

At wave 4 (S)WEMWEBS (Warwick Medical School, 2020) was administered to 

participants as part of the self-completion questionnaire.   This 7-item tool which 

was derived from the 14-item WEMWBS, was designed to reflect the two main 

perspectives on mental wellbeing: hedonic (i.e., feeling good), and eudaimonic (i.e., 

functioning well) (Ng Fat et al., 2017; Shah et al., 2018).  It has good internal 

construct validity (Stewart-Brown et al., 2009), performs well at examining mental 

wellbeing on a population level (Ng Fat et al., 2017), and has been recommended 

for use in epidemiological research (Koushede et al., 2019). As shown in the 

Appendix (section 11.2), it poses seven positively phrased questions about 

ǊŜǎǇƻƴŘŜƴǘΩǎ ŜȄǇŜǊƛŜƴŎŜǎ ƛƴ ǘƘŜ ǘǿƻ ǿŜŜƪǎ ǇǊƛƻǊ ǘƻ ŎƻƳǇƭŜǘƛƻƴΣ ƛƴǾƛǘƛƴƎ ǘƘŜƳ ǘƻ 

ǎŜƭŜŎǘ ƻƴŜ ƻŦ ŦƛǾŜ ǊŜǎǇƻƴǎŜ ƻǇǘƛƻƴǎΥ ŦǊƻƳ ΨƴƻƴŜ ƻŦ ǘƘŜ ǘƛƳŜΩ ǘƻ Ψŀƭƭ ƻŦ ǘƘŜ ǘƛƳŜΩΦ  ¢ƘŜ 

UKHLS uses the Likert scoring (1-2-3) method providing a summed score of the 

seven items ranging from 7 (least wellbeing) to 35 (most wellbeing).   

 

4.2.2 Measures of sleep  

Two measures were selected to represent sleep quantity and quality, as both are 

important for health (Bin, 2016), and for work ability (Lallukka and Kronholm, 2016).  

Respondents were asked questions relating to both at w4 and w7. 
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4.2.2.1 Sleep duration  

The UKHLS does not collect actigraphy, polysomnography, nor sleep diary 

information, instead it asks participants about their sleep in self-report modules.  

Whilst this may capture a different amount of sleep than the other methods, self-

report is much more widely applied in community settings and observational 

studies (Jike et al., 2017).  Participants were asked how many hours of actual sleep 

they usually slept per night during the last month, and were reminded that this may 

differ to the number of hours they spent in bed.  Information was collected about 

daytime sleep from respondents who worked nights.  Whilst some studies have 

topcoded daily sleep hours to 12 (Cepeda et al., 2016), here it was unnecessary as 

no worker reported sleeping more than 12 hours per night.   Furthermore, except 

for a sensitivity analysis, this thesis used categorical rather than continuous 

measures of sleep duration.  This accords with the finding that epidemiological and 

biological research has shown non-linear associations between length of sleep and 

health outcomes, thus the tendency is to categorise it (Chatzitheochari and Arber, 

2009b).  Consistent with previous work-related epidemiology studies (Virtanen et 

al., 2009a) and recommendations, on sleep duration ŦƻǊ ŀŘǳƭǘǎΩ ƻǇǘƛƳŀƭ ƘŜŀƭǘƘΣ 

from the AASM and the SRS (Watson et al., 2015b, 2015a), the measure was 

categorised:  <7 hours/night (short sleep), 7-8 hours/night (reference),  and  җ9 

hours/night (long sleep).  

 

4.2.2.2 Sleep disturbance 

The UKHLS includes seven modified questions selected from the 19-item Pittsburgh 

Sleep Quality Index (PSQI).  Although there is no validated system for scoring them 

(Alfawaz et al., 2016), a study using a principal components analysis found that 

three of the variables (sleep latency, sleep maintenance, and sleep quality) loaded 

ƻƴǘƻ ŀ ǎƛƴƎƭŜ ŦŀŎǘƻǊ ǿƛǘƘ ŀ ǊŜƭƛŀōƛƭƛǘȅ ŀƴŀƭȅǎƛǎ ƎƛǾƛƴƎ ŀ /ǊƻƴōŀŎƘΩǎ ŀƭǇƘŀ ǎŎƻǊŜ ƻŦ 

0.715, which weakened if any of the three items were removed (Meadows and 

Arber, 2015).  Accordingly, I combined the following: sleep latency, derived from 

ǘƘŜ ǉǳŜǎǘƛƻƴΣ ΨDuring the past month have you had trouble sleeping because you 

Ŏŀƴƴƻǘ ƎŜǘ ǘƻ ǎƭŜŜǇ ǿƛǘƘƛƴ ол ƳƛƴǳǘŜǎΚΩΤ ǎleep maintenance, derived from the 

ǉǳŜǎǘƛƻƴΣ ΨDuring the past month, how often have you had trouble sleeping because 



143 

 

ȅƻǳ ǿŀƪŜ ǳǇ ƛƴ ǘƘŜ ƳƛŘŘƭŜ ƻŦ ǘƘŜ ƴƛƎƘǘ ƻǊ ŜŀǊƭȅ ƛƴ ǘƘŜ ƳƻǊƴƛƴƎΚΩΤ ŀƴŘ ǎubjective 

ǎƭŜŜǇ ǉǳŀƭƛǘȅΣ ŘŜǊƛǾŜŘ ŦǊƻƳ ǘƘŜ ǉǳŜǎǘƛƻƴΣ ΨIƻǿ ǿƻǳƭŘ ȅƻǳ ǊŀǘŜ ȅƻǳǊ ǎƭŜŜǇ ǉǳŀƭƛǘȅ 

ƻǾŜǊŀƭƭΚΩ 

 

Sleep quality has a four-Ǉƻƛƴǘ ǎŎƻǊŜ ǊŀƴƎƛƴƎ ŦǊƻƳ м ΨǾŜǊȅ ƎƻƻŘΩ ǘƻ п ΨǾŜǊȅ ōŀŘΩΣ ŀƴŘ 

sleep latency and maintenance have five-Ǉƻƛƴǘ ǎŎƻǊŜǎ ǊŀƴƎƛƴƎ ŦǊƻƳ м Ψƴƻǘ ŘǳǊƛƴƎ 

ǘƘŜ Ǉŀǎǘ ƳƻƴǘƘΩ ǘƻ р ΨƳƻǊŜ ǘƘŀƴ ƻƴŎŜ Ƴƻǎǘ ƴƛƎƘǘǎΩΦ  ¢ƘŜǊŜŦƻǊŜΣ ǘƘŜ ǎŎƻǊŜǎ ǿŜǊŜ 

standardised (i.e., converted to the same scale so no variable had more influence 

than the others due simply to the scoring scale) by converting them to z-scores prior 

to summing them.  In line with other studies (Abell et al., 2016a, 2016b; Gessa et al., 

2017; Kumari et al., 2009), these was then grouped into quartiles, with the upper 

quartile representing sleep disturbance and the other three quartiles representing 

no disturbance.  This aligns ǿƛǘƘ ǘƘŜ !ƳŜǊƛŎŀƴ tǎȅŎƘƛŀǘǊƛŎ !ǎǎƻŎƛŀǘƛƻƴΩǎ 5{a-V 

diagnosis of insomnia disorder relating to sleep problems (dissatisfaction with sleep 

quantity or quality associated with difficulty initiating or maintaining sleep) 

persisting for at least three nights per week  (American Psychiatric Association, 

2013b). 

 

Nonetheless, in accordance with other epidemiology studies which use similar items 

from the Jenkins Sleep Scale, I also created a measure dividing  the standardised 

scores into sex-specific tertiles with the upper tertile denoting sleep disturbance 

(Jackowska et al., 2013).   This was used in sensitivity testing, but the results were 

not substantively different to those using quartiles, and are not included in this 

thesis.  

 

4.3 Exposure variables 

Atypical work patterns were conceptualised as precarious, temporal and spatial 

patterns.  Using data on work and employment conditions, measures were created 

for each one, as detailed below (and as summarised in Table 11.11 in Appendix 

section 11.4).  To avoid repetition of how the measures were operationalised for 

objective two (an investigation into the cumulative effect of work on subsequent 

depressive symptoms) this is explained separately at the end of the section. 
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4.3.1 Precarious 

As noted in section 2.1.1.1 (Chapter Two) precarious work lacks a precise definition.  

One approach is to see it in terms of sectors of the labour market, such as 

temporary work and self-employment.  Another is to focus on the dimensions and 

contexts of precariousness, such as employment rights, employment conditions and 

social protection  (Koukiadaki and Katsaroumpas, 2017). I have mainly taken the 

sector approach in this thesis because the UKHLS only asks employees, not the self-

employed, about the contextual matters.   However, as a sensitivity analysis, I have 

added covariates relating to worker rights and benefits to models analysing data 

only from employees. 

 

All participants were asked three questions, one on economic activity/inactivity, 

one on the permanency of the job (permanent or temporary), and one on 

employment status (employed/self-employed).  For the first objective (Chapter 

five), which investigated mental health outcomes, the responses from these three 

items were combined into a single variable at w2 (for depressive symptoms) and at 

w4 (for the SWEMWBS analysis) with three ŎŀǘŜƎƻǊƛŜǎΥ ΨǇŜǊƳŀƴŜƴǘ ŜƳǇƭƻȅŜŜǎΩ 

όǊŜŦŜǊŜƴŎŜ ŎŀǘŜƎƻǊȅύΣ ΨǘŜƳǇƻǊŀǊȅΩ workersΣ ŀƴŘ Ψself-ŜƳǇƭƻȅŜŘΩ.  For objective three 

(Chapter seven) investigating sleep outcomes, two separate binary measures were 

ŦƻǊƳŜŘ ǳǎƛƴƎ ǇƻƻƭŜŘ Řŀǘŀ ŦǊƻƳ ǿп ŀƴŘ ǿтΥ  ΨtŜǊƳŀƴŜƴǘΩ  όǊŜŦŜǊŜƴŎŜ ŎŀǘŜƎƻǊȅύ ŀƴŘ 

ΨǘŜƳǇƻǊŀǊȅΩ ǿƻǊƪŜǊǎΤ ŀƴŘ ΨŜƳǇƭƻȅŜŜǎΩ όǊŜŦŜǊŜƴŎŜ ŎŀǘŜƎƻǊȅύ ŀƴŘ ΨǎŜƭŦ-ŜƳǇƭƻȅŜŘΩΦ   

 

A discussion with my examiner during my upgrade viva recognised that using the 

three categories was acceptable because temporary workers and the self-employed 

are both considered to be precarious workers due to their job insecurity and lack of 

employee benefits.  However, whilst traditionally, self-employment has comprised 

groups of entrepreneurs, increasingly the self-employed include freelancers, 

contractors, and the dependent self-employed, whose jobs are less secure and 

often of a temporary nature.  Thus temporary work and self-employment are not 

necessarily mutually exclusive constructs.  Therefore, it was thought that I might 

gain a better understanding of the impacts of different types of precarious work by 
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changing the way in which I operationalised it going forward.  Following the 

completion of the first objective, it was deemed appropriate for me to switch to 

making separate comparisons - the self-employed with employees, and temporary 

workers with permanent workers. 

 

4.3.2 Temporal  

The duration and timing of work relate to how long people are exposed to work 

conditions, to potential circadian rhythm disruptions, and to opportunities for 

recovery, leisure, family and social participation (Brauner et al., 2019).  To reflect 

this, three separate exposures were created  for temporal patterns ς weekly work 

hours, nonstandard schedules, and weekend working.    

 

Weekly work hours were derived from summing the number of hours participants 

worked on average per week, as overtime in a normal week, and in any second job. 

They were topcoded to 110 hours/week and then categorised as <35 hours/week 

όΨǇŀǊǘ-ǘƛƳŜΩΣ ор-пл ƘƻǳǊǎκǿŜŜƪ όΨŦǳƭƭ-ǘƛƳŜΩΤ ǊŜŦŜǊŜƴŎŜ ŎŀǘŜƎƻǊȅύΣ пм-54 hours/week 

όΨƭƻƴƎ ƘƻǳǊǎΩύ ŀƴŘ җрр ƘƻǳǊǎκǿŜŜƪ όΨŜȄǘǊŀ-ƭƻƴƎ ƘƻǳǊǎΩύ.  The rationale behind this 

categorisation was as follows:  In the majority of OECD countries 40 hours/week is 

the upper limit for normal working hours (OECD, 2021d), whilst the International 

Labour Organization (ILO) suggests that less than 35 hours/week is considered part-

time (Messenger, 2018).  As part of the World Health Organization and ILO work on 

determining Global Health Estimates, several systematic reviews and meta-analyses 

have agreed that standard working hours are 35-40 hours/week, long hours are 

greater than 40 hours/week, and that working 55 hours/week and longer is 

associated with a number of health risks, including stroke (Descatha et al., 2020) 

and cardiovascular heart diseases (Jian Li et al., 2020a).  Furthermore,  as part of 

this WHO/ILO programme of work, the protocol for a systematic review on the 

effect of exposure to long working hours on depression indicates the use of these 

same categories  (Rugulies et al., 2019). 

 

Reflecting on the 24-7 economy and the temporal nature of the labour force, 

nonstandard work schedules have been defined in terms of hours and days (Presser, 
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2003).  Hours worked outside of the fixed day-time schedules, including evenings, 

nights, variable schedules and rotating shifts, are considered nonstandard hours; 

and Saturdays and/or Sundays are considered as nonstandard days  (Presser, 2003).  

Hence I used the following measures for nonstandard schedules and weekend 

working: a binary variable was created for nonstandard schedules based on 

responses about the times of day participants worked -  Ψ{ǘŀƴŘŀǊŘΩ όǊŜŦŜǊŜƴŎŜ 

ŎŀǘŜƎƻǊȅύ ǊŜǇǊŜǎŜƴǘŜŘ ΨŘǳǊƛƴƎ ǘƘŜ ŘŀȅΩΣ ΨƳƻǊƴƛƴƎǎ ƻƴƭȅΩΣ ŀƴŘ ΨŀŦǘŜǊƴƻƻƴǎ ƻƴƭȅΩΤ  

ΨnonstandardΩ ǊŜǇǊŜǎŜƴǘŜŘ ΨŜǾŜƴƛƴƎǎ ƻƴƭȅΩΣ Ψŀǘ ƴƛƎƘǘΩΣ ΨōƻǘƘ ƭǳƴŎƘǘƛƳŜǎ ŀƴŘ 

ŜǾŜƴƛƴƎǎΩΣ ΨƻǘƘŜǊ ǘƛƳŜǎ ƻŦ ŘŀȅΩΣ ΨǊƻǘŀǘƛƴƎ ǎƘƛŦǘǎΩΣ ΨǾŀǊƛŜǎκƴƻ ǳǎǳŀƭ ǇŀǘǘŜǊƴΩΣ ΨŘŀȅǘƛƳŜ 

ŀƴŘ ŜǾŜƴƛƴƎǎΩ ŀƴŘ ΨƻǘƘŜǊΩΦ  

 

For weekend working, I retained the response categories from UKHLS from the item 

which asked if participants ever worked weekends - Ψbƻ ǿŜŜƪŜƴŘ ǿƻǊƪƛƴƎΩ 

όǊŜŦŜǊŜƴŎŜ ŎŀǘŜƎƻǊȅύΣ ΨǎƻƳŜ ǿŜŜƪŜƴŘǎΩΣ ΨƳƻǎǘκŀƭƭ ǿŜŜƪŜƴŘǎΩΦ    

 

Data on weekly work hours were available at every wave, and therefore measures 

were available for all my analyses.  Data on nonstandard schedules and weekend 

working were only collected at alternative waves, only one of which coincided with 

the availability of the sleep outcome measures,  so objective three (Chapter seven) 

uses these two temporal variables at w4 only.   

    

4.3.3 Spatial  

Spatial work patterns have traditionally focused solely on homeworking compared 

to the traditional workplace (e.g., office, factory).  However, there is a growing 

ǊŜŎƻƎƴƛǘƛƻƴ ǘƘŀǘ ǘƘŜ ǾŀǊƛŜǘȅ ƻŦ ǿƻǊƪ ǎǇŀŎŜǎ Ƙŀǎ ŜȄǇŀƴŘŜŘ ǘƻ ƛƴŎƭǳŘŜ ƳƻōƛƭŜ Ψƴƻƴ-

ǇƭŀŎŜǎΩ όe.g., in cars and trains), public spaces (e.g., cafes and hotel lobbies), and 

multi-locations (e.g., using home as a base but working on the move) (Burchell et 

al., 2020; Felstead and Henseke, 2017; Vartiainen and Hyrkkänen, 2010).  

Employees and self-employed are each asked about their work location but have 

slightly different response options.  Reflecting this I created a binary variable 

combining their responses -  Ψƻƴ-ǎƛǘŜΩ όǊŜŦŜǊŜƴŎŜ ŎŀǘŜƎƻǊȅύ ǊŜǇǊŜǎŜƴǘŜŘ ǊŜǎǇƻƴǎŜ 

ƻǇǘƛƻƴǎ Ψŀǘ ȅƻǳǊ ŜƳǇƭƻȅŜǊΩǎ ǇǊŜƳƛǎŜǎΩΣ Ψŀǘ ŀ ǎŜǇŀǊŀǘŜ ōǳǎƛƴŜǎǎ ǇǊŜƳƛǎŜǎΩΣ ΨŦǊƻƳ ŀ 
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ǾŀƴκǎǘŀƭƭΩΣ  ŀƴŘ ΨŦǊƻƳ ŀ ŎƭƛŜƴǘκŎǳǎǘƻƳŜǊΩǎ ǇǊŜƳƛǎŜǎΩΤ and ΨǊŜƳƻǘŜΩ ǊŜǇǊŜsented 

ǊŜǎǇƻƴǎŜǎ Ψŀǘ ƘƻƳŜΩ ΨŦǊƻƳ ƻǿƴ ƘƻƳŜΩΣ ŘǊƛǾƛƴƎκǘǊŀǾŜƭƭƛƴƎ ŀōƻǳǘΩΣ Ψŀǘ ƻƴŜ ƻǊ ƳƻǊŜ 

ǇƭŀŎŜǎΩ ΨǎƻƳŜ ƻǘƘŜǊ ǇƭŀŎŜΩ ŀƴŘ ΨƻǘƘŜǊΩΦ  CƻǊ ǘƘŜ ƛƴǾŜǎǘƛƎŀǘƛƻƴ ƛƴǘƻ ŘŜǇǊŜǎǎƛǾŜ 

symptoms, measures were taken from w2; and for the sleep outcome, w4 and w7 

data were pooled. 

 

4.3.4 The cumulative measures for objective two 

Objective two, an investigation into a cumulative effect of atypical work on 

subsequent depressive symptoms, restricted the investigation to the precarious and 

temporal patterns, as these had shown associations with depressive symptoms in 

the cross-sectional analyses in objective one (Chapter five).   Five binary variables 

were created, three using data from w2 to w6 as follows: (1) temporary work=1, 

permanent work=0; (2) self-employment=1, employee=0; and (3) җ55 

hours/week=1, <55 hours/week=0; and two using data from w2, w4, and w6 (as 

participants were not asked about nonstandard and weekend work patterns at w3 

or w5): (4) nonstandard schedule=1, standard schedules=0; and (5) most/all 

weekends=1, non-weekends/some weekends=0.  The binary variables for each of 

the five work patterns were summed across waves to create five continuous 

exposure measures, providing the number of episodes (waves) participants had 

worked in atypical work.  Thus scores for temporary work, self-employment and 

extra-long hours (җ55 hours/week) ranged from 0 (i.e., no episodes in the atypical 

pattern) to 5 (i.e.,  the maximum number of episodes in the atypical pattern 

counted annually over this five-year period.  Similarly, the scores for nonstandard 

schedules and most/all weekends ranged from 0 to 3.  

 

As explained in section 4.1.2 (attrition and employment transitions), not all 

participants who responded to the surveys remained in paid work at each wave.  

Similar to other studies, rather than discard participants who had not been in paid 

work at every wave, the sample was restricted to those who worked at least once 

during w2 to w6 (Bara and Arber, 2009).  However this meant that in terms of paid 

employment, the sample was rather heterogenous, and that participants with zero 

counts of the atypical pattern might have between one and four counts of the 
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ΨǘȅǇƛŎŀƭΩ work pattern. To ensure the zero count of participants was as 

homogeneous as possible, I restricted this group to those participants who had 

ǿƻǊƪŜŘ ƛƴ ǘƘŜ ΨǘȅǇƛŎŀƭΩ ǿƻǊƪ ǇŀǘǘŜǊƴ ŀǘ ŜǾŜǊȅ ǿŀǾŜΣ i.e., zero scores indicated 

participants with 5 episodes as permanent workers, or as employees, or as working 

<55 hours/week; or with 3 episodes in standard schedules, or non-weekends/some 

weekends. Nonetheless, as a sensitivity analysis, to further reduce this 

heterogeneity caused by the inclusion of people who were not working at every 

wave, the sample was further restricted to those who were in paid work at all 

waves w2 to w6 (this is further addressed in Chapter six on the accumulation of 

episodes of atypical work - section 6.4.3.7 and the results of this are provided in the 

appendices ς section 13.5).  Furthermore, in the main samples, as there was also a 

possibility of heterogeneity in the other counts (e.g., participants with 3 episodes of 

self-employment could have 2 episodes of unemployment or a training scheme), a 

covariate denoting a cumulative count of non-working status across waves was 

added to the modelling.  This is further explained in the section on covariates 

below. 

 

Additionally, people not working extra-long hours could work part-time (up to 35 

hours/week), full-time (35-40 hours/week) or long hours (31-54 hours/week).  As 

explained in Chapter two (section 2.1.1) whilst the motivations for working hours 

differ, people who work part-time tend to do so for health reasons, for family 

reasons, or because they cannot find full-time employment, and in these respects 

they tend to differ from people working longer hours. Furthermore, part-time 

employment is associated with lower pay and poorer work conditions (Fagan et al., 

2014).  Therefore,to account for part-time work among participants not working 

extra-long hours,  I created a binary variable  to represent part-time working: 

worked <35 hrs/wk at least once during waves 2 to 6=1, full-time hours at all waves 

2 to 6=0 (reference category).   

 

4.3.5 All atypical work patterns 

There is a possibility of overlap between some of the atypical work patterns.  For 

example,  Table 4.5 shows that temporary work was more prevalent among the 



149 

 

self-employed than employees; part-time hours were more prevalent among 

temporary than permanent workers; working extra-long hours was more prevalent 

among the self-employed than employees, and among those working most/all 

weekends rather than no weekends, etc.  The effect of this overlap on the 

outcomes is investigated as a sensitivity test in which all work patterns are added to 

the regression models simultaneously.   

 

4.3.6 Sub-types of atypical work patterns 

To account for heterogeneity within some of the atypical work patterns, additional 

exposure variables were created: sub-types of precarious work comprised of 

ΨǇŜǊƳŀƴŜƴǘ ŜƳǇƭƻȅƳŜƴǘΩ όǊŜŦŜǊŜƴŎŜ ŎŀǘŜƎƻǊȅύΣ ΨŦƛȄŜŘ-ǘŜǊƳ ǘŜƳǇƻǊŀǊȅ ǿƻǊƪŜǊΩΣ 

ΨƻǘƘŜǊ ǘŜƳǇƻǊŀǊȅ ǿƻǊƪŜǊΩ όŎŀǎǳŀƭΣ ǎŜŀǎƻƴŀƭΣ ŀƎŜƴŎȅΣ ƻǊ ƻǘƘŜǊ ǘȅǇŜ ƻŦ ƴƻƴ-

ǇŜǊƳŀƴŜƴǘ ǿƻǊƪύΣ ΨŜƴǘǊŜǇǊŜƴŜǳǊΩ όǊǳƴƴƛƴƎ ƻǿƴ ōǳǎƛƴŜǎǎκǇǊŀŎǘƛŎŜΣ ǇŀǊǘƴŜǊ ƛƴ 

ōǳǎƛƴŜǎǎκǇǊŀŎǘƛŎŜΣ ǿƻǊƪƛƴƎ ŦƻǊ ǎŜƭŦύΣ ŀƴŘ ΨŦǊŜŜƭŀƴŎŜκǇƻǊǘŦƻƭƛƻ ǿƻǊƪŜǊΩ όǎǳō-

contractor, freelance worker, or self-employed in some other way).   Similarly sub-

ǘȅǇŜǎ ƻŦ ǊŜƳƻǘŜ ǿƻǊƪƛƴƎ ŎƻƳǇǊƛǎŜŘ ƻŦ Ψƻƴ-ǎƛǘŜΩ όǊŜŦŜǊŜƴŎŜ ŎŀǘŜƎƻǊȅύΣ ΨŀǘκŦǊƻƳ 

ƘƻƳŜΩΣ ŀƴŘ ΨƻǘƘŜǊ ǊŜƳƻǘŜ ǿƻǊƪƛƴƎΩ όŘǊƛǾƛƴƎκǘǊŀǾŜƭƭƛƴƎ ŀōƻǳǘΣ ƻƴŜ ƻǊ ƳƻǊŜ Ǉlaces, or 

other).   Had the number of workers in each of these sub-types been larger, they 

would have been used as primary exposure variables. 
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Table 4.5: The overlap between work patterns at wave 4 (N = 25,645*) 

Work pattern Temporary work Self-employment Weekly work hours Remote 
working 

Weekend working Nonstandard schedules 

Permanent 
 
93.1 

Temporary 
 
6.9 

Employed 
 
86.3 

Self-
employed 
13.7 

<35hrs/wk 
 
30.8 

35-40 
hrs/wk 
33.1 

41-54 
hrs/wk 
28.1 

җрр 
hrs/wk 
8.0 

On-
site 
77.9 

Remote 
 
22.1 

None 
 
41.6 

Some 
 
36.5 

Most/all 
 
21.9 

Standard 
 
71.7 

Nonstandard 
28.3 

Temporary work                

Permanent - - 94.3 85.7 90.0 93.9 95.1 94.9 93.6 91.4 93.0 92.8 93.9 93.4 92.2 

Temporary - - 5.7 14.3 10.0 6.1 4.9 5.1 6.4 8.6 7.0 7.2 6.1 6.6 7.8 

Self-employment                

Employed 87.4 71.5 - - 82.8 88.8 89.9 76.0 90.9 70.0 92.1 83.2 80.3 87.9 82.1 

Self-employed 12.6 28.5 - - 17.2 11.2 10.1 24.0 9.1 30.0 7.9 16.8 19.7 12.1 17.9 

Weekly work 
hours 

               

<35 hrs/wk 29.8 44.8 29.6 38.6 - - - - 31.0 30.1 36.4 30.3 22.8 30.6 31.4 

35-40 hrs/wk 33.4 29.2 34.1 26.9 - - - - 34.9 26.6 41.2 24.7 30.5 36.2 25.1 

41-54 hrs/wk 28.7 20.1 29.3 20.6 - - - - 27.7 29.5 20.1 36.3 29.4 28.1 28.1 

җрр ƘǊǎκǿƪ 8.1 5.9 7.0 13.9 - - - - 6.4 13.7 2.2 9.0 17.2 5.1 15.4 

Remote working                

On-site 78.3 72.4 82.1 51.8 78.4 82.2 76.8 62.2 - - 83.9 72.4 75.7 81.3 69.4 

Remote 21.7 27.6 17.9 48.2 21.6 17.8 23.2 37.8 - - 16.6 27.6 24.3 18.7 30.6 

Weekend 
working 

               

None 41.5 42.4 44.4 23.8 49.1 51.8 29.8 11.6 44.7 30.2 - - - 53.0 12.5 

Some  36.4 38.1 35.2 44.8 29.3 33.1 47.2 41.2 34.0 45.7 - - - 33.4 44.5 

Most/all 22.1 19.5 20.4 31.4 21.7 15.1 23.0 47.2 21.3 24.1 - - - 13.6 43.0 

Nonstandard 
schedules 

               

Standard 72.0 68.1 73.1 63.2 71.2 78.5 71.7 45.4 74.8 60.7 91.5 65.6 44.4 - - 

Nonstandard 28.0 31.9 26.9 36.8 28.8 21.5 28.3 54.6 25.2 39.3 8.5 34.4 55.6 - - 

*Bivariate associations between the work patterns in the w4 multiply imputed data n=25,645.  Numbers are column percentages except the top row which is a prevalence of each work type 
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4.4 Covariates 

Demographic, socio-economic and lifestyle factors are determinants of health and 

also associated with work patterns (Bara and Arber, 2009).  As shown above in 

Table 4.4, between w2 and w7, the UKHLS collected data on a variety of these 

factors.  Below, I outline those which I added to my analyses as covariates, with 

further detail on their construction presented in the Appendix (sections 11.5 to 

11.8). 

 

4.4.1 Demographics 

I accounted for sex because work exposures and subsequent health effects, 

including sleep health, may be experienced differently by men and women 

(Mallampalli and Carter, 2014; Quinn and Smith, 2018). Where interactions were 

identified, the analyses were sex-stratified, otherwise sex was added as a binary 

variable with men as the reference category. 

 

I also controlled for several characteristics because they are deemed relevant for 

assessments relating to work-related stress (Marinaccio et al., 2013), and 

psychological health (Braveman and Gottlieb, 2014), and because they can affect 

sleep (Hunt et al., 1985).   Age, as a continuous variable (Rauschenbach et al., 2013), 

and age-squared - with the quadratic term added because existing evidence 

suggests that the trajectory of depressive symptoms in adulthood is u-shaped (Sutin 

et al., 2013) and because age may have a non-linear relationship with sleep (Floyd 

et al., 2000); and where  interactions were identified, the analyses were age-

stratified (16-34 years, >35 years).  Marital status, categorised as single, 

married/cohabiting (reference category), or separated/divorced/widowed; and 

youngest child in the household categorised as no children (reference category), 

youngest child aged 0ςп ȅŜŀǊǎΣ рςф ȅŜŀǊǎΣ млςмр ȅŜŀǊǎ.    

   

Additionally I added caregiving to the analyses on sleep because others have found 

it relates to sleep complaints and to work (Carr et al., 2018; Maun et al., 2020; 

Wilcox and King, 1999).  Based on caregiving location, this was categorised as no 
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caregiving (reference category), co-resident caregiving, non-resident caregiving, or 

caregiving at both locations.  Participants were also asked about caregiving 

intensity, but due to collinearity and computational issues with the process used to 

address missing data, the main analyses adjusted only for caregiving location.  

Nonetheless as this was not an issue with complete case data, as a sensitivity test, a 

variable combining location and intensity was added - categorised as no caregiving 

(reference category), co-resident 1-9 hours/week, co-resident җ10 hrs/wk, non-

resident 1-9 hours/week, non-resident җ10 hours/week, or caregiving at both 

locations (all intensities as there were too few participants providing caregiving at 

both locations to separate this last into 1-9 hours/week & җ10 hours/week). 

 

4.4.2 Socio-economic position (SEP) 

As the health effects of adverse work may be stronger among people with 

disadvantaged SEP (Hoven and Siegrist, 2013), adjustments were also made for the 

following: educational attainment - degree (reference category), A-level or 

equivalent, GCSE or equivalent, other qualification, no qualifications;  equivalised 

gross monthly household income, created from two variables (gross household 

income and the modified OECD equivalence scale to adjust for the relative cost of 

living of households of different compositions) (Chanfreau and Burchardt, 2008), 

which was divided into quintiles; and housing tenure categorised as owner 

(reference category), private rented, or social rented. 

 

I used the hierarchical three-category version of the National Statistics Socio-

economic Classification (NS-SEC) (Chandola and Jenkinson, 2000).  This classified 

people according to their main job: managerial/professional (reference category), 

intermediate, and routine.  Since 2001 the NS-SEC has been used as the official 

measure of social class in the UK (ESRC, 2022).  It has also been used as a measure 

of social class in work-related health studies (Angrave et al., 2015; Chandola et al., 

нлмфΤ YŀƳŜǊņŘŜ Ŝǘ ŀƭΦΣ нлмфΤ wƻōƻƴŜ Ŝǘ ŀƭΦΣ нлмлύ.  It is also an indicator of 

employment relations and aspects of work conditions as it takes account of job 

security, career prospects, and the degree or autonomy and control an individual 

has over their own work and that of other people (Bartley et al., 2004). The class 
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Ψmanagerial/ professionalΩ denotes a service employment relationship where the 

individual provides a service in return for a salary and benefits and they have some 

autonomy and decision-making discretion; ΨroutineΩ suggests a labour contract 

relationship where the individual provides effort in return for pay but has little 

autonomyΤ ŀƴŘ ΨƛƴǘŜǊƳŜŘƛŀǘŜΩ classifies those whose employment relations involve 

a mixture of the service and labour contract relationships.  In the three category 

version of NS-SEC in addition to some clerical and technical jobs, intermediate 

includes own-account workers (i.e., self-employed without employees) (Rose and 

Pevalin, 2001). 

 

Transitions from employment into non-employment may be associated with 

psychological health (Thomas et al., 2005).  Therefore, I accounted for episodes of 

non-employment in the second objective (Chapter six cumulative effect).   Initially 

ŦƻǳǊ ΨŜŎƻƴƻƳƛŎ ǎǘŀǘǳǎΩ ǾŀǊƛŀōƭŜǎ ǿŜǊŜ ŎǊŜŀǘŜŘΣ ŜŀŎƘ ŎƻǳƴǘƛƴƎ ǘƘŜ ƴǳƳōŜǊ ƻŦ 

episodes in (1) employment (employment/self-employment/maternity leave); (2) 

training (full-time students/participation in Government training schemes/ 

apprenticeships); (3) unemployment; and (4) inactivity (retirement/working unpaid 

in family business/home-making & looking after the family/doing something else).  

However, some of the number of episodes in several of these variables was sparse.  

CǳǊǘƘŜǊƳƻǊŜΣ ΨŜƳǇƭƻȅƳŜƴǘΩ ǿŀǎ ƛƴǾŜǊǎŜ ǘƻ ǘƘŜ other variables; there was 

ŎƻƭƭƛƴŜŀǊƛǘȅ ōŜǘǿŜŜƴ ΨǳƴŜƳǇƭƻȅƳŜƴǘΩ ŀƴŘ ΨǘǊŀƛƴƛƴƎΤ ŀƴŘ ǘƘŜ ǾŀǊƛŀōƭŜǎ ǿŜǊŜ ƴƻǘ 

necessarily homogeneous (e.g., it could not be assumed that students were similar 

to those in other training programs, nor that being retired was the same as home-

making etc).   Therefore, as the objective was simply to account for differential 

periods of non-employment ǘƘŜǎŜ ŦƻǳǊ ΨŜŎƻƴƻƳƛŎ ǎǘŀǘǳǎΩ ǾŀǊƛŀōƭŜǎ ǿŜǊŜ Ǌeplaced 

ǿƛǘƘ ŀ ǎƛƴƎƭŜ ǾŀǊƛŀōƭŜ ǘƻ ǊŜǇǊŜǎŜƴǘ ŀƭƭ Ψƴƻƴ-ǿƻǊƪƛƴƎΩ όǳƴŜƳǇƭƻȅƳŜƴǘΣ ƛƴŀŎǘƛǾƛǘȅ ŀƴŘ 

training).  At each wave, binary variables were created for non-working, i.e., 

economic inactivity=1, and working=0.  These were then summed to provide a 

range where 0 represented participants who worked at all waves, to 4 counts of 

economic inactivity in the analyses for temporary work, self-employment and extra-

long working hours, and a maximum of 2 counts in the nonstandard schedules and 

weekend conditions (where there were fewer waves of data available). 
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4.4.3 Health, health behaviours, and hypnotics 

Chronic and limiting illness 

Chronic illness (physical impairment controlled by medication or other therapies) 

and limiting long-term illness/disability (health problem that limits daily activity or 

workability) can affect work hours (Booker et al., 2020), mental wellbeing  (Booker 

and Sacker, 2011), and sleep problems (Koyanagi et al., 2014). Therefore, 

adjustments were made using a binary indicator of doctor-diagnosed chronic illness 

(congestive heart failure, coronary heart disease, angina, heart attack or myocardial 

infarction, stroke, cancer or malignancy, or diabetes) for the investigations into 

mental health (i.e., objectives one and two), with no illness forming the reference 

category.  However, as the UKHLS does not include a derived variable bringing 

forward diagnoses of health conditions reported at earlier waves, it was necessary 

to use data from w1 and w2 (for analyses of outcomes using w2 data ς objective 

one, part one, depressive symptoms), and from w1 to w4 (for analyses of w4 

outcomes ς objective one, part two, mental wellbeing), and from w1 to w7 (for 

outcomes using w7 data ς objective two, cumulative effect).   To take account of 

mental as well as physical illness, for the sleep analyses (objective three) which used 

data from w4 and/or w7, I replaced chronic illness with a binary variable for long-

term limiting illness/disability which was also collected at these two waves. 

 

Prior mental health 

Consideration was given to how to tackle the possibility of reverse causation in 

objective two (cumulative atypical work and subsequent depressive symptoms).  

Attempts to include a measure of GHQ-12 from each wave led to computational 

and collinearity problems in the imputation process which was used to address 

missing data.  It was felt that adjusting for average GHQ-12 scores over the study 

period would not account for the effects of any shocks.  Therefore, I adjusted for 

pre-existing depressive symptoms (GHQ-12) at baseline (w2).    
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Health behaviours 

Adjustments were made for health behaviours from data gathered at w2 and w5:  

smoking has been associated with work stress (Kouvonen et al., 2005), depression 

(Fluharty et al., 2017), inflammation (Lee et al., 2012), and sleep (Roehrs et al., 

2021; Wetter and Young, 1994), so responses to whether participants had ever 

smoked and if they smoked now, were combined to create a categorical variable for 

smoking status: never-smoker (reference category), ex-smoker, and current smoker.  

This was used in objective one (depressive symptoms) as this objective also 

examined the role of inflammation in any associations between atypical work and 

depressive symptoms; and in objective three investigating sleep outcomes.   

  

Adjustments were also made in the sleep analyses for frequency of alcohol 

consumption and physical exercise using the w2 and w5 data.  Elevated alcohol 

consumption has been associated with work-related stress (Frone, 1999), sleep 

inducement and sleep disturbance (Colrain et al., 2014; Stein and Friedmann, 2005), 

and has been related to work and sleep  (Morikawa et al., 2013; Virtanen et al., 

2015).  Therefore, as participants were asked if they had consumed alcohol in the 

past seven days, and if so, on how many days, a categorical variable was created for 

use in the sleep analyses: no alcohol consumption (reference category), 1-2 times 

per week, 3-4 times per week, 5 times or more per week.  Physical exercise may 

contribute to better sleep (Youngstedt and Kline, 2006). Therefore, as respondents 

were asked about their participation in formal and informal sporting activities and 

the frequency at which they engaged in each activity, a categorical variable was 

created for use in the sleep analyses: exercise frequency >3 times per week 

(reference category), 1-3 times per week, once per week, less than once per week.    

 

I considered adding these variables to the mental health analyses too, but after 

checking the literature and discussing it with my supervisor panel, I decided against 

their inclusion.  It is thought that alcohol consumption may be a self-medication 

strategy to deal with depressive symptoms and is likely to be an outcome of 

overwork (Virtanen et al., 2015); however depressed mood has been associated 

with the intensity of alcohol consumption, but has not been associated with 
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consumption frequency (Awaworyi Churchill and Farrell, 2017), and the UKHLS did 

not measure the intensity aspect.    

 

Sleep medication 

Regarding adjustments for sleep medication -  researchers have found that results 

tend to be similar regardless of whether they include or exclude participants who 

use drugs to help them sleep, and therefore it is usual only to account for sleep 

medication in sensitivity testing (Ferrie et al., 2007).   Therefore, I created a binary 

variable (using w4 and/or w7 data) to denote sleep medication - dichotomised as 

ΨƭŜǎǎ ǘƘŀƴ ƻƴŎŜ ŀ ǿŜŜƪΩ όǊŜŦŜǊŜƴŎŜ ŎŀǘŜƎƻǊȅύ ŀƴŘ ΨƻƴŎŜ ƻǊ ƳƻǊŜ ǇŜǊ ǿŜŜƪΩ 

(Jacquinet-Salord et al., 1993; Sasai et al., 2010), and used it in sensitivity analyses. 

 

4.5 Theoretical mediators or endogeneous variables 

As shown above in Table 4.4, between waves two and seven, the UKHLS collected 

data on a variety of factors which might mediate associations between the atypical 

work patterns and the various outcomes; or which as endogeneous variables, may 

be outcomes of the exposure variables and may explain the observed associations.  

Below, I outline those which I added to my analyses, with further detail on their 

construction presented in the Appendix (section 11.8). 

 

4.5.1 Work conditions 

The psychosocial work environment is deemed an important link between work and 

depression (Bonde, 2008), with high demands and low control (Karasek and 

Theorell, 1990),  and high effort and low rewards (Li et al., 2005; Siegrist, 1996) 

relating to the development of work-related stress; and associated with sleep 

problems (Chazelle et al., 2016).  However, the UKHLS did not gather data specific 

to all of these work-related factors.  Thus, I included the following variables as proxy 

measures: job satisfaction, satisfaction with income, and leisure satisfaction.  Data 

collection for these coincided with data collection on the outcomes. Each was 

ŎŀǘŜƎƻǊƛǎŜŘ ŀǎ ǎŀǘƛǎŦƛŜŘ όŎƻƳōƛƴƛƴƎ ΨǾŜǊȅ ǎŀǘƛǎŦƛŜŘΩ ŀƴŘ ΨǎŀǘƛǎŦƛŜŘΩύ όǊŜŦŜǊŜƴŎŜ 

category), neutral satisfaction (i.e., ΨƴŜƛǘƘŜǊ ǎŀǘƛǎŦƛŜŘ ƴƻǊ ŘƛǎǎŀǘƛǎŦƛŜŘΩύΣ ŀƴŘ 

ŘƛǎǎŀǘƛǎŦƛŜŘ όŎƻƳōƛƴƛƴƎ ΨŘƛǎǎŀǘƛǎŦƛŜŘΩ ŀƴŘ ΨǾŜǊȅ ŘƛǎǎŀǘƛǎŦƛŜŘΩύΦ   
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The use of these subjective measures of work conditions is not without limitation.  

Although the antecedents of job satisfaction Ƴŀƛƴƭȅ ǊŜƭŀǘŜ ǘƻ ŀ ǇŜǊǎƻƴΩǎ ŜǾŀƭǳŀǘƛƻƴǎ 

about the nature of their work, support from co-workers and supervisors, and 

organisational practices and policies, they also include personality factors such as 

positive and negative affect (Bruk-Lee et al., 2009; Weiss and Merlo, 2015) and 

reflect good or bad feelings about aspects of life independent of the job (Weiss and 

Cropanzano, 1996).  Thus, since evaluations of job satisfaction may be influenced by 

affectivity and mood states (Weiss, 2002), so it follows that a person with 

depressive symptoms (or low mood following poor sleep) may evaluate their  

satisfaction as low.  Therefore, there is a risk of reverse causality between 

ǎŀǘƛǎŦŀŎǘƛƻƴ ŀƴŘ ŘŜǇǊŜǎǎƛƻƴ όŀƴŘ ǎƭŜŜǇύ όƛΦŜΦΣ ΨŦŜŜŘōŀŎƪΩύΦ    

 

The literature on mediation suggests research should be guided by what is plausible 

(Pieters, 2017) and recommends a number of checks including testing to ensure the 

exposure variable predicts the mediator (Baron and Kenny, 1986).  With regards to 

plausibility, although researchers have found a reduction in job satisfaction 

following a reduction in sleep quantity (Barnes et al., 2013), literature also shows 

that job satisfaction plays a role in predicting sleep quality (Brown and Bierman, 

2017; Fritz et al., 2022).  Furthermore, a systematic review of the relationship 

between job satisfaction and depression concluded that dissatisfaction at work can 

be hazardous to mental health and suggested that it is very plausible that job 

satisfaction is causally related to depression (Faragher et al., 2005a).   

 

Whilst mediation analysis was beyond the scope of this thesis, I checked that the 

satisfaction variables were associated with my exposures; and I added the 

satisfaction variables only in the final models of my analyses, so that one can 

compare the relationship between the exposures and outcomes with and without 

them.  Nonetheless, the aim of this thesis is primarily to test the associations 

between atypical work and mental health/sleep, not to test the pathways.   Future 

work investigating pathways, including mediation, would likely include Sobel Tests 

ŀƴŘκƻǊ .ƻƻǘǎǘǊŀǇǇƛƴƎΤ ŀƴŘ ǘƘŜ ƛǎǎǳŜ ƻŦ ΨŦŜŜŘōŀŎƪΩ ƳƛƎƘǘ ōŜ ƛƴǾŜǎǘƛƎŀǘŜŘ Ǿƛŀ {ƳƛǘƘΩǎ 
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(Smith, 1982) solution of manipulating the potential mediators and the outcome 

variables, or by conducting structural equation modelling (Baron and Kenny, 1986).   

 

As evidence suggests that it is low control that plays the key role in the 

development of work-related ill-health  (Marmot et al., 1997; Stansfeld et al., 1999),  

I included a measure of work autonomy.  Five items measuring autonomy over job 

task, work pace, work manner, task order, and work hours were summed and 

reverse coded to give a score of 1 to 20 with higher scores representing greater 

autonomy.   Data on work autonomy was only collected at alternating waves, so for 

objective two (Chapter six on cumulative effect) (which generally added w7 

covariates) the w6 measure was added to the modelling; and for the exposures 

precarious, weekly work hours, and spatial patterns in objective three (Chapter 

seven on sleep)  w6 work autonomy was used in the absence of a w7 measure.   

 

Although psychosocial factors make up most studies of the work environment, 

engaging in highly physically active work has been associated with detrimental 

health (Coenen et al., 2018); and may be a risk factor for depressive symptoms 

(Theorell et al., 2015). Therefore, I included a measure of worker perception of how 

physically demanding their jobs were, categorised as not at all physical (reference 

category), not very physical, fairly physical, and very physical.   As data on this was 

only collected at w2 and w5, it was not included in the mental wellbeing analysis 

(part of objective one); objective two (cumulative effect) used w5 data in the 

absence of w7 data; and objective three (sleep outcomes) used the w2 data in the 

absence of w4 data, and w5 data in the absence of w7 data.  Prior to doing this I 

checked that these w2 and w5 variables were each significantly associated with the 

exposure and outcome variables using chi-squared tests for the categorical 

variables, and bivariable linear regressions for work autonomy. 

 

As a concept, precarious work comprises not just insecure employment such as 

temporary contracts or self-employment, but also employment rights and benefits, 

vulnerability and empowerment (Rubery et al., 2018; Vives et al., 2015, 2010b).  To 

try and capture some of these additional elements, as a sensitivity test, adjustments 
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were made for trade union membership to represent employment rights and social 

protection, and  for work pensions  representing benefits, thus forming a model 

ŎƭƻǎŜǊ ǘƻ ŀƴ ŜƳǇƭƻȅƳŜƴǘ ǇǊŜŎŀǊƛƻǳǎ Ψ9tw9{Ω ƳƻŘŜƭ (Vives et al., 2010b).   However, 

as the UKHLS only asked employees, but not the self-employed  about these two 

items, I only adjusted for these factors in the temporary work exposure with a 

sample restricted to employees.  Respondents were asked if there was a trade 

union or staff association at their place of work, and asked if there was an employer 

pension or superannuation scheme available to them.  Those who answered yes to 

either question were also asked if they had membership (of the union and pension 

scheme).  The responses were combined to form two categorical variables, each 

with the following options: member (reference category), non-member, no 

provision. 

 

4.5.2 Inflammation and BMI 

In Chapter two, section 2.4 (theoretical underpinnings) I discussed how the atypical 

work patterns may relate to work-related stress; and in section 2.4.2 (biological 

responses to work stress) I outlined how markers of inflammation such as CRP and 

fibrinogen may be produced by stress.  Therefore, to assess whether any 

associations found between atypical work patterns and depressive symptoms (in 

objective one, part one) could in part be explained by inflammation, in objective 

one, part two, I added CRP and fibrinogen to the regression models.   Measures of 

these two inflammatory markers were obtained from a subset of the UKHLS 

participants who had given a blood sample during a nurse health assessment 

interview at w2 and w3 (for further information see Appendix section 11.7).   As my 

analysis was a cross-sectional study of workers at w2, I used only the biomarker 

data collected at w2 from people in paid work.  Furthermore, participants with 

levels of CRP higher than 10mg/l were excluded as levels above this may indicate 

the presence of an acute infection or illness. Owing to their skewed distributions, 

both measures were log-transformed (Fancourt and Steptoe, 2020).   

 

Obesity and body adiposity have been associated with inflammatory markers and 

with a risk of depression (Haroon et al., 2012; Miller et al., 2002; Saito et al., 2003; 
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Visser et al., 1999).  Therefore, a measure for body mass index (BMI) was also 

included in the analyses which adjusted for inflammatory markers.  Height and 

weight, which were needed to calculate BMI were collected during the nurse visits: 

underweight /normal weight (18.5 kg/m2 to <25 kg/m2 - reference category), 

overweight (25 kg/m2  to <30 kg/m2), obese/very obese (30 kg/m2  ǘƻ җпл ƪƎκƳ2) . 

 

4.6 Analytic approach 

4.6.1 Missing data 

Missing data are common in epidemiologic research, and whilst complete-case 

analysis (i.e., omitting observations with any missing variables) is a widely used 

strategy for dealing with it, it can reduce the statistical power of a study and 

produce biased estimates (Eekhout et al., 2012; Harel et al., 2018; Kang, 2013; 

Perkins et al., 2018).  Alternative strategies, such as multiple imputation (MI) are 

gaining popularity for mitigating the effect of missingness  (Harel et al., 2018).    

 

One such approach is multiple imputation by chained equations (MICE), which can 

be used when the data has an arbitrary pattern (i.e., the missingness is widespread 

and non-monotone) (Bouhlila and Sellaouti, 2013), and allows the imputation of 

missing values for different types of variables (e.g., categorical and continuous).  

MICE generally assumes that data is missing at random (MAR) and is due entirely to 

variables which were observed (e.g., if men are less likely than women to complete 

a survey on depression severity,  the probability of non-completion of the 

depression survey relates to sex rather than depression severity) (Mack et al., 

2018).  MAR is commonly assumed in epidemiological studies, even when there is a 

high degree of missingness, but there is no failsafe method of determining it and 

the true missingness mechanism may be unknown (Harel et al., 2018; Madley-Dowd 

et al., 2019).  Therefore, as recommended, checks were made on the missingness 

patterns (which were confirmed as having arbitrary patterns) and the distribution of 

the covariates in the complete and incomplete cases (not shown).   Nonetheless, 

even when data is missing completely at random (MCAR) i.e., where missingness is 

random and does not relate to either observed or missing data (e.g., when 

respondents miss a question because they forgot to turn the page of the 
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questionnaire)  MI provides good estimates (Lee and Huber Jr, 2011).  Furthermore, 

when data is missing not at random (MNAR) i.e., missingness does not relate to any 

other data collected (such as when people with high incomes skip a question about 

their income, but none of the other data could predict this), multiple imputation 

might yield less biased results than deleting respondents with incomplete data (van 

Ginkel et al., 2020).  Therefore, I used MICE to account for missing data.  There were 

three phases to this: imputation, diagnostics and analyses, which are described 

below. 

 

4.6.1.1 Imputation 

The imputation models included all analysis variables (including exposures, 

outcomes, covariates, and design weights) and they reflected the amount of missing 

data in each sample ς i.e., the number of imputations per sample equalled the 

highest proportion of missingness in each sample (White et al., 2011).  I also used 

diagnostics (see below) to check that the number of imputations was sufficient for 

the analysis.   

 

For the first two objectives (Chapters five and six on mental health) I generated one 

set of imputations per exposure variable.  For objective one (Chapter five) I 

repeated this process for each of the outcomes (depressive symptoms and mental 

wellbeing) and also for the sub-sample (to add the inflammatory markers to the 

models).  Furthermore, as the analyses in objective one were sex-stratified, the 

imputations were also sex-stratified.  Whilst each of these sets of imputations 

contained all the variables necessary for the fully adjusted regression analyses, I did 

not include auxiliary variables (consequently, according to good practise, the 

regression analyses for these first two objectives excluded the imputed outcomes ς 

see below).    

 

Auxiliary variables are variables which are not included in the analysis but are 

correlated with the variables of interest, and can help provide information about 

the missing values.   They do not have to be used routinely, but they can be helpful 

(von Hippel and Lynch, 2013) in improving the quality of the generated imputed 
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values, increasing power, and making the assumption of MAR more plausible  

(Johnson and Young, 2011; White et al., 2011), even if they themselves contain 

missing values.    

 

During the course of this PhD, I gained a better understanding of MI and added 

auxiliary variables to the imputations for objective three (Chapter seven on sleep).   

For the w4 only analysis, these variables comprised of all the work exposure 

variables added to a set of imputations, along with all the sleep variables provided 

by the UKHLS (duration, quality, latency, maintenance, disturbance due to 

coughing, waking fatigued, and use of sleep medications).   For the pooled w4 and 

w7 analysis, due to data availability, these variables comprised of four of the six 

work exposure variables (temporary work, self-employment, weekly work hours, 

and remote working), along with all the sleep variables.  In addition, the imputation 

models included lagged NS-SEC occupational classifications from w3 and w6 for the 

pooled sample and from w3 only for the w4 only analyses.  As advised by the 

literature, these variables  were correlates or predictors of missingness (White et 

al., 2011) and were identified by examining the associations between the variables 

in the dataset prior to imputation (not shown).    

 

4.6.1.2 Diagnostics 

Following the imputation process, the observed and imputed values (e.g., means, 

frequencies) were compared to ensure that the ranges appeared reasonable.  The 

ƛƳǇǳǘŀǘƛƻƴ ŘƛŀƎƴƻǎǘƛŎǎ ǿŜǊŜ ŎƘŜŎƪŜŘ ǳǎƛƴƎ ǊŜŎƻƳƳŜƴŘŜŘ ΨǊǳƭŜǎ ƻŦ ǘƘǳƳōΩ  ǘƻ 

ensure that the number of imputations was sufficient and the imputation model 

reasonable (White et al., 2011).  These included frequency of missing information 

(FMI), relative efficiency and Monte Carlo errors.  FMI values range between 0 

(small) and 1 (large), with a large FMI indicating that the imputation model does not 

provide sufficient information about the missing values (Madley-Dowd et al., 2019).  

Furthermore, the number of imputations should be greater than FMI multiplied by 

100.  Relative efficiency relates to how well the true population parameters are 

estimated, and should be close to 1; and the Monte Carlo error of a coefficient 

should be less than or equal to 10% of its standard error, its T-statistic should be 
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less than or equal to 0.1, and its p-value should be less than or equal to 0.01 if the 

true p-value is 0.05, or 0.02 if the true p-value is 0.1 (Bouhlila and Sellaouti, 2013). 

 

4.6.1.3 Analysis 

As noted above, the imputation models for the first two objectives did not include 

auxiliary variables, so their analyses excluded the imputed outcomes (GHQ-12 and 

[S]²9a².{ύΦ  ¢Ƙƛǎ ŀǇǇǊƻŀŎƘ ƻŦ ΨƳǳƭǘƛǇƭŜ ƛƳǇǳǘŀǘƛƻƴ ǘƘŜƴ ŘŜƭŜǘƛƻƴΩ όaL5ύ ŀǎǎǳƳŜǎ 

that the imputed outcomes have nothing to contribute to the results, so deleting 

them before the analysis improves efficiency (von Hippel, 2007).  However, MID can 

bias the estimates when auxiliary variables are included (Sullivan et al., 2015), 

therefore, the analyses for the sleep outcomes do not apply MID.  Nonetheless, 

supplementary analyses were conducted to include imputed GHQ-12 and 

(S)WEMWBS in the first two objectives, and MID in the final objective.  These 

supplementary tests are not shown as the results generally did not differ to the 

main analyses.  Furthermore, as advised by the literature, all analyses were 

repeated using complete case data and the results compared to the imputed results 

(Sterne et al., 2009). 

 

Datasets generated by the imputation process each have slightly different values for 

the imputed data, and analysis of each one provides slightly different estimates.  

Therefore, the results from each analysis (estimates, variance, degrees of freedom, 

ŎƻƴŦƛŘŜƴŎŜ ƛƴǘŜǊǾŀƭǎύ ŀǊŜ ŎƻƳōƛƴŜŘ  ŀƴŘ ŀǾŜǊŀƎŜŘ ǳǎƛƴƎ ΨwǳōƛƴΩǎ ǊǳƭŜǎΩΣ ǘƻ ǇǊƻǾƛŘŜ ŀ 

single result (Sterne et al., 2009).  In regression models, this means that pooled 

regression coefficients (and odds ratios and relative risk ratios where specified) are 

provided.  Similarly means and proportions are pooled.  However, the prefix (mi 

estimate:) in the software package, STATA, used to do this is not intended to work 

with some common statistics such as chi-squared tests (White et al., 2011).  It is 

possible to obtain chi-squared statistics from individual imputed datasets by using 

another prefix (mi xeq:) followed by the number of one of the imputed datasets, 

though not a pooled result.  Therefore to determine if the sample characteristics 

differed by work type category, I used regression commands, but compared the 
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results of these to those I obtained from chi squared tests which specified individual 

imputed datasets.   

 

4.6.2 Overview of statistical method 

Using Stata v.12 to v.15, the analyses used the mi-estimate and svy commands to 

take account of the multiply imputed data and the addition of weights.  The level of 

statistical significance was 95% (p<0.05). 

 

4.6.2.1  Descriptive statistics  

In all three empirical chapters (five to seven) descriptive statistics (frequencies, 

means and standard deviations) were prepared to describe the characteristics of 

the samples by work pattern; and to describe the crude associations between each 

of the work patterns and the outcomes, and between each of the covariates and 

the outcomes.  T-tests and Annova commands do not work with svy commands, and 

Chi-squared tests do not work with mi-estimate commands.  Therefore, as noted 

above (section 4.6.1.3 on the analysis stage of MI data), a combination of bivariate 

regression analyses and Chi-square tests were carried out to assess whether these 

crude associations were statistically significant.   

 

4.6.2.2 Regression model building 

Study hypotheses were tested with regression modelling.  To build the models, 

theoretically distinct covariates were grouped together in four sets (demogaphics, 

SEP, health-related, and work conditions).  To build each set separately I began with 

a crude model and then examined the change in the coefficients and R-squared 

with each addition of a covariate.  I also carried out Wald tests (as Likelihood Ratio 

tests do not work with svy commands) to examine if the inclusion of covariates 

improved the model fit.  Any covariate, which had not been significantly related to 

the outcome by itself, was also added to the models to see if it made an important 

contribution in the presence of other variables (Bursac et al., 2008).  Those which 

made a contribution were retained.  Model building in this way meant I was able to 

see how related variables worked together, and then what happened once the sets 

were added together, with each set building on the preceding one(s).  As noted in 
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each empirical chapter (Chapters five to seven), for each objective I began with a 

minimally adjusted model, to which I added further sets of variables in a stepwise 

manner.  For objectives one (mental health) and three (sleep), generally, my first 

model adjusted for demographic variables; my second model added socio-economic 

factors to my first model; my third added health factors to my second model; and 

my fourth added psychosocial factors to the third model.  For the sub-sample 

analysis  in objective one (mental health) a fifth model added the markers of 

inflammation to the fourth model.  For the analyses in objective two (accumulation 

of atypical work and subsequent mental health) prior to adding these four models, I 

first adjusted for  episodes of non-working (and in the extra-long hours working 

exposure, I also adjusted for part-time hours); and then I added a model which also 

adjusted for baseline depressive symptoms.  

 

Objective one: This aimed to test the hypotheses that workers with atypical work 

patterns will have more symptoms of depression and worse mental wellbeing than 

those in standard typical work patterns; and that workers with atypical work 

patterns will have poorer work conditions and higher levels of inflammation.  For 

this, I used ordinary least squares (OLS) regression models to analyse the cross-

sectional associations between the atypical work patterns and the outcomes 

(depressive symptoms at w2 and mental wellbeing at w4).  Respectively, covariates 

and potential mediators from w2 and w4 were added to the models for depressive 

symptoms and mental wellbeing ς however, smoking status and job physicality 

were not measured at w4 so were not added to the mental wellbeing modelling.  

The weights (noted above)  reflected the cross-sectional design; and use of data 

from the self-completion modules from w2 and w4 respectively for the main 

analyses.  For my analysis which took account of inflammatory markers, whilst there 

was a blood sample weight available, it applied to participants who had samples 

taken at w2 and w3. However, as my biomarker sub-sample analysis only included 

workers at w2, I was advised by the UKHLS forum to use the weight for the w2 

nurse visit.    
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Objective two:  This aimed to assess the hypothesis that cumulative episodes of 

atypical work over a five-year period will contribute to subsequent elevations of 

depressive symptoms.  OLS regressions were used to assess this.  As noted above, 

the exposure was the number of episodes of atypical work counted between w2 to 

w6 for temporary work, self-employment, and weekly work hours; and at w2, w4 

and w6 for nonstandard schedules and weekend working.   Regardless of work 

pattern, all models measured depressive symptoms at w7.  Apart from adding GHQ-

12 from w2 to the regression models to account for baseline depressive symptoms, 

adjustments for covariates mostly used w7 data.  The decision to use w7 data was 

in line with other work-health studies which measured covariates and outcomes at 

the same time (Abell et al., 2016a).   Concurrent covariates are likely to most 

strongly impact depressive symptoms at w7 whereas adjustment for baseline 

covariates may inadequately account for their effect and therefore could have been 

an under-adjustment.  Furthermore, participants were exposed to atypical work 

patterns at any (and several) points  between w2 and w6.   This was confirmed 

when I tested the associations of each w2 and w7 covariate with the outcome, and I  

found the majority of  the associations were stronger for the w7 covariates than 

those from w2 (not shown).   Work autonomy from w6 and job physicality from w5, 

neither of which were available at w7, were added to the modelling too. 

 

Objective three: This aimed to test the hypothesis that workers who are exposed to 

atypical work patterns will be less likely than those in standard typical work 

patterns to sleep the recommended 7-8 hours per night; and more likely to 

experience sleep disturbance.  A cross-sectional design was used to assess this using 

w4 only data, and pooled w4 and w7 data (as explained in section 4.1.3 study 

sample).  For sleep duration, multinomial logistic regression models used 

multivariable analyses (Hidalgo and Goodman, 2013) to investigate the relative risk 

ratio of experiencing shorter or longer duration sleep compared to sleeping 7-8 

hours per night for each atypical work pattern.  For sleep disturbance, which used a 

binary variable, logistic regression models used multivariable analyses to investigate 

the odds of reporting disturbed sleep based on each atypical work pattern.    
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Covariates from the same waves as the exposures and outcomes were added to the 

modelling.  A small number of covariates, which were not available at w4 and/or w7 

were measured at the nearest preceding wave, after first testing that they were 

associated with the outcome.  These were work autonomy at w6 instead of w7; and 

job physicality, smoking, exercise frequency and alcohol consumption frequency, 

which all used w2 measures instead of w4, and w5 measures instead of w7.   

 

With regards to the pooled data, some individuals were interviewed at both waves 

which could have resulted in some correlation of their data at the two time points 

and the error terms (unobserved heterogeneity) would not have been 

independently distributed to all observations in the dataset.   To correct for this, 

and allow for more accurate standard errors to be calculated, the analyses were 

clustered at the individual level using the Stata command: vce (cluster pidp), where 

pidp is a cross-wave identifier for each respondent.  The data were converted to 

long format, and as advised by the UKHLS, the cross-sectional weights from w4 and 

w7 were matched to the relevant wave and then combined to provide one weight 

variable (ΨcombinedweightΩ).  However, the vce command does not work with the 

svy command, and therefore instead of using the svy prefix, the following syntax 

was added after the regression command:  [pweight = combinedweight], vce 

(cluster  pidp).  Furthermore, to account for the possibility that the different data 

collection periods influence the results, I added wave to the regression models. 

 

4.6.3 Sex and age interactions 

4.6.3.1 Sex 

There are recommendations that occupational epidemiology should consider the 

role of sex in examining exposures and associated health matters especially as men 

and women are often assigned different duties and responsibilities in work and they 

experience different entitlements (Artazcoz et al., 2007).  Furthermore, research 

has shown sex differences in depression (Nolen-Hoeksema, 2001; Piccinelli and 

Wilkinson, 2000) and a wellbeing gender-gap has been mooted (Blanchflower and 

Oswald, 2004; Meisenberg and Woodley, 2015; Senik, 2016).  Additionally, women 

are more likely to report insomnia and sleep complaints than men  (Mallampalli and 
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Carter, 2014; Mong et al., 2011; Zhu et al., 2019), and women may sleep longer 

than men, though the gaps in sleep duration may be smaller in men and women 

who work (Burgard and Ailshire, 2013) and smaller in British populations than 

American  (Groeger et al., 2004).   

 

Therefore, there are theoretical reasons in favour of sex-stratifying the analyses.  

However, there are also arguments that proceeding with sex-stratification in cases 

where no interaction effects have been identified could lead to an 

overinterpretation of findings - any statistically significant sex differences could be 

due to chance or bias, rather than true heterogeneity of exposure-outcome 

associations (Rich-Edwards et al., 2018).  Furthermore, if the sex-strata are 

underpowered, there is a risk of false-negatives (Rich-Edwards et al., 2018). 

 

Mindful of these arguments, I formally tested the interactions between work 

patterns and sex.   In the first objective (Chapter five on mental health), the 

analyses were sex-stratified as the majority of the work patterns (precarious work, 

weekly work hours, and weekend working) attained statistical significance in this 

interaction testing.  In the second objective (Chapter six on the cumulative effect), I 

only sex-ǎǘǊŀǘƛŦƛŜŘ ΨƳƻǎǘκŀƭƭ ǿŜŜƪŜƴŘ ǿƻǊƪƛƴƎΩ ŀǎ ǘƘƛǎ ǿŀǎ ǘƘŜ ƻƴƭȅ ǇŀǘǘŜǊƴ ǿƘƛŎƘ 

attained a significant interaction with sex; furthermore, there was concern that sex-

stratifying other work patterns may not yield robust analyses due to some small cell 

sizes.  For example, only 1.8% of the analytic sample had five episodes of working 

җ55 hrs/wk, of which only 11.4% of women had accumulated these five episodes.   

In the third objective (Chapter seven on sleep), two work patterns, weekly work 

hours and remote workplaces, were sex stratified in the sleep duration analyses, as 

no other statistically significant interactions were first identified.  Nonetheless, 

aware that work and sleep may be gender-patterned, as a sensitivity test, I 

conducted sex-stratified analyses for all work patterns for both sleep outcomes.  

However, as I found no substantive differences between men and women (except 

as already noted - where the formal interaction had been identified) I have only 

shown the unadjusted models for these sex-stratified models in this thesis.   
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4.6.3.2 Age  

Over the life-course, participation in employment is shaped by transitions, such as 

from education to work and from work to retirement. These transitions may be 

interrupted by or run parallel to other transitions, such as becoming a parent, 

providing elder care, participating in further education and training, and 

experiencing illness (Damaske and Frech, 2016; Tomlinson et al., 2018) which may, 

in turn, influence associations between employment transitions and mental health 

or wellbeing.  Taking these transitions into account was beyond the scope of my 

research.  However, as these transitions are often related to age, I considered age, 

not just as an adjustment and its relation to the outcome measures (as outlined in 

section 4.4.1 above), but also in terms of interactions with the work patterns.   It 

has been suggested that young adults are more likely to be exposed to temporary 

work than older adults (Eurofound, 2020; Vancea and Utzet, 2017), and that 15-24 

year-olds transitioning into work are more likely than older workers to use 

temporary jobs as a stepping stone and/or as a means of gaining an income whilst 

they remain in education (Matsaganis et al., 2013).  In contrast, self-employment is 

more prevalent among older rather than younger workers (Eurofound, 2020) and 

high prevalence among the 65 year-olds and older may be a way of extending their 

working lives (Fondeville et al., 2015).   Regarding the temporal patterns, Labour 

Force Survey data suggested that adults aged 30-49 years were more likely than any 

other age group to work over 48 hours per week (Beswick, 2003); and whilst 16-24 

year-olds were the most likely to work shift patterns, the over 50 year-olds were the 

least likely (Steel and ONS, 2011).   Therefore, I formally tested the age-interactions 

with the work patterns, however I only age-stratified nonstandard working in the 

second objective (cumulative effect in Chapter six) as this was the only pattern 

which attained a significant interaction with age.  

 

4.6.4 Sensitivity testing 

In my explanations above, I have made several references pertaining to sensitivity 

testing.  For ease of reference, these tests are summarised below in Table 4.6, and 

explained in the Appendix  (section 11.9) and described in more detail in each 

results chapter.
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Table 4.6: Summary of sensitivity tests  
Objective/chapter Outcome Using complete case data Using multipy-imputed data 

Objective 

one/chapter 5 

Cross-sectional 

associations 

between atypical 

work and mental 

health 

Depressive 

symptoms 

Main analyses repeated Main analyses repeated using imputed outcomes (results not shown) 

Sub-types of precarious and spatial work patterns  

Temporary work adjusted for employment precariousness (óEPRESô model)  

Multi -work patterns  

Mental 

wellbeing 

Main analyses repeated Main analyses repeated imputed outcomes (results not shown) 

Sub-types of precarious and spatial work patterns  

Multi -work patterns  

Objective 

two/chapter 6 

Accumulation of 

episodes in 

atypical work and 

subsequent 

depressive 

symptoms 

Depressive 

symptoms 

Main analyses repeated Main analyses repeated using imputed outcomes (results not shown) 

Sample restricted to óalways workersô - in work at all waves 2 to 6  ï for 3 

exposures: temporary work, self-employment and weekly work hours 

Sample restricted to óalways workersô - in work at all waves 2 to 6  ï for 3 

exposures: temporary work, self-employment and weekly work hours 

Sample restricted to óalways workersô -  in work at waves 2, 4 & 6 ï for 2 

exposures: nonstandard workers and weekend working  

Sample restricted to óalways workersô -  in work at waves 2, 4 & 6 ï for 2 

exposures: nonstandard workers and weekend working 

Most/all weekend working stratified by sex (all participants and then repeated 

with óalways workersô) 

Most/all weekend working stratified by sex (all participants and then 

repeated with óalways workersô) 

Nonstandard schedules stratified by age (all participants and then repeated 

with óalways workersô) 

Nonstandard schedules stratified by age (all participants and then repeated 

with óalways workersô) 

Temporary work adjusted for employment precariousness (óEPRESô model)  

Objective 

three/chapter 7 

Cross-sectional 

associations 

between atypical 

work and sleep  

Sleep 

duration 

Main analyses repeated Main analyses repeated deleting imputed observations (results not shown) 

Sub-types of temporary work, self-employment, and remote work patterns Multi -work patterns 

Temporary work adjusted for employment precariousness (óEPRESô model) Sleep duration as a continuous measure 

Main analyses adjusted for combined covariable for caregiving location and 

caregiving intensity 

 

Sleep 

disturbance 

Main analyses repeated Main analyses repeated deleting imputed observations (results not shown) 

Main analyses using sex-specific tertiles (results not shown) Main analyses using sex-specific tertiles (results not shown) 

Main analyses adjusted for combined covariable for caregiving location and 

caregiving intensity 

Main analyses adjusted for sleep medication 

Sub-types of temporary work, self-employment, and remote work patterns Multi -work patterns 

Temporary work adjusted for employment precariousness (óEPRESô model)  
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5 Chapter Five: Work, depressive symptoms, mental 
wellbeing and inflammation 

 

My first objective was to determine whether there are independent cross-sectional 

associations between atypical work patterns and mental health within a general 

population sample of men and women aged 16 and over, in employment or self-

employment, in the UK.  My secondary objective was to assess whether the 

associations between atypical work patterns and depressive symptoms could in part 

be explained by work conditions, and also by inflammation.  Whereas work 

conditions are subjective measures, inflammation is an objective biomarker 

measure associated with the biological response to stress.  The hypotheses were: 

(1) workers with atypical work patterns will have more symptoms of depression and 

worse mental wellbeing than workers with typical patterns; and (2) workers with 

atypical patterns will have poorer work conditions and higher levels of 

inflammation.  This current chapter describes the analytic samples, the analytic 

approach, and results for these objectives. 

 

5.1 Analytic samples 

As shown in Figures 5.1 to 5.3, three analytic samples were constructed for the 

cross-sectional analyses from data provided by Understanding Society, the UK 

Household Longitudinal Study (UKHLS).  The UKHLS and the rationale for using it are 

described in the Method Chapter (section 4.1). 

 

5.1.1  Wave 2 main sample 

To investigate the relationship between atypical work and depressive symptoms, 

and if work conditions might partially explain any associations between atypical 

work and depressive symptoms, I used data from w2 of the UKHLS (2010-2012) 

where 14,797 men and 14,437 women aged 16 and over were employed or self-

employed and not in full-time education; of these 11,215 men and 12,188 women 

had data on the outcome (Figure 5.1). 
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5.1.2 Wave 2 sub-sample 

To investigate whether inflammation could partially explain any associations 

between atypical work and depressive symptoms, a sub-sample was created.  It was 

restricted to participants who had received a nurse visit at w2 and had provided 

blood samples, were in work and not in full-time education, and as explained in the 

Method Chapter (section 4.5.2) had CRP levels <10mg/l.  Of these, 2,233 men and 

2,457 women had data on depressive symptoms (Figure 5.2). 

 

5.1.3 Wave 4 sample 

To investigate whether atypical work was associated with mental wellbeing, the 

analytic sample was created from data from w4 (2012-2014) where 12,974 men and 

12,597 women aged 16 and over were employed or self-employed and not in full-

time education; of these 10,350 men and 11,317 women had data on the outcome 

(Figure 5.3). 

 

 

 
 

Figure 5.1: Flow diagram indicating the formation of the main sample for the analysis of work patterns and 

depressive symptoms (measured by GHQ-12) at wave 2 
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Figure 5.2: Flow diagram indicating the formation of the sub-sample for the analysis into whether inflammation 

could explain associations between work patterns and depressive symptoms (measured by GHQ-12) at wave 2 

Figure 5.3: Flow diagram indicating the formation of the sample for the analysis of work patterns and mental 

wellbeing (measured by [S]WEMWBS) 
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5.2 Measures 
 
5.2.1 Outcomes 

Depressive symptoms were measured by the 12-item General Health Questionnaire 

(GHQ-12), which was administered at w2 to participants as part of a self-completion 

questionnaire (CASI).  Mental wellbeing was measured using the Short-form 

Warwick and Edinburgh Mental Wellbeing Scale (SWEMWBS), which was 

administered at w4 to participants as part of CASI.  Further details on both these 

psychometrically valid tools is provided in the Method Chapter (section 4.2.1). 

 

5.2.2 Exposures 

Using data on work and employment conditions from w2 for the cross-sectional 

analysis with depressive symptoms, and from w4 for the cross-sectional analysis 

with mental wellbeing, exposure measures were created for the following atypical 

work patterns: precarious (comprising of temporary employees, self-employed 

workers, and permanent employees); weekly work hours (<35 hour/week, 35-40 

hours/week, 41-54 hours/week, and җ55 hours/week); nonstandard schedules 

(nonstandard and standard schedules); weekend work (non-weekends, some 

weekends, most/all weekends); and spatial (remote and on-site working).  Detail on 

each of these is provided in the Method Chapter (section 4.3). 

 

5.2.3 Covariates 

For the main analysis investigating depressive symptoms, I used data on 

demographic, socio-economic, health and lifestyle factors, from w2, to adjust for: 

age and age-squared, marital status, children in the household, educational 

attainment, equivalised household income, National Statistics Socio-economic 

Classification (NS-SEC), smoking status, and doctor-diagnosed chronic illness.  To 

account for the work conditions, I adjusted for the following potential mediators: 

satisfaction with income, job satisfaction, work autonomy, and job physicality.   To 

investigate mental wellbeing, I used data from w4 for all these same covariates, 

except smoking status and job physicality as these data were not collected at w4.  

To examine whether inflammatory markers relating to stress might potentially 
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mediate any relationship between the work patterns and depressive symptoms, 

from the w2 data, I used the same variables as those listed for the main w2 analysis.  

I added two log-transformed markers of inflammation (CRP and fibrinogen) along 

with the confounder, BMI.  Further detail on all these covariates are provided in the 

Method Chapter (sections 4.4 and 4.5) 

 

5.3 Analytic approach 
 
5.3.1 Missing data 

To account for missing data on the exposures and covariates I applied multiple 

imputation by chained equation and imputed 33 datasets for each sample of men 

and women in the main depressive symptoms investigation; 25 for each sample in 

the biomarker sub-samples; and 27 for each sample in the mental wellbeing 

investigation.   As explained in the Method Chapter (section 4.6.1.1) the number of 

imputations reflected the proportion of missing data.  All imputation models 

included all analysis variables and were checked using recommended diagnostic 

methods to ensure the number of imputations was sufficient for the analysis.   As 

the post-imputation regression analyses were sex-stratified for empirical and 

theoretical grounds (as explained in the Method Chapter, section 4.6.3), the 

imputations were conducted separately for men and women.   The main post-

imputation regression analyses excluded the outcome variable (von Hippel, 2007), 

however, as a sensitivity test, the regression analyses were repeated using imputed 

outcomes. The multiple imputation (MI) methodology including diagnostic methods 

is explained in the Method Chapter (section 4.6.1), and Appendix (section 12.1) 

provides further detail on item missingness in each of the samples, and shows the 

analytical sample sizes  generated for the sensitivity testing. 

 

5.3.2 Analysis and analytic models 

Sample characteristics were described for each sample, followed by an assessment 

of their bivariate associations with each outcome.  Sex-stratified associations 

between the atypical work patterns and depressive symptoms were tested using 

ordinary least squares (OLS) regression models.  As explained in the Method 
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Chapter (sections 4.4 and 4.6.2.2) covariates were selected initially for theoretical 

reasons, grouped into theoretically distinct sets, tested for their statistical 

contribution to the set, and and then used in model building.  The first model 

adjusted for age.  The second added more demographic and socio-economic 

factors.  The third added health factors.  Fourthly, work conditions were included.   

For the sub-sample analysis, a fifth model added the markers of inflammation. 

 

As explained in Chapter Four (Method) I carried out several sensitivity tests: using 

complete case data; analysing multi-work patterns, sub-types of precarious and 

spatial work patterns; and testing an employment precarious model adjusting for 

worker voice and benefits.  These tests and their results are explained in section 

5.4.4 of this chapter.  As noted in 5.3.1 above, I also conducted an additional 

sensitivity analysis to check whether there was a difference in the results of using 

the MID approach (i.e., multiple imputation then deleting the imputed outcomes) 

and using imputed outcomes in the analyses (as detailed in section 4.6.1.3).  I found 

no substantive differences, and the imputed outcome results have not been 

included in this thesis.   

 

Accounting for the complex design of the UKHLS, study design weights (as explained 

in Method Chapter sections 4.1.2 and 4.6.2) were applied to all analyses so that the 

results could be generalised to the UK population.   All statistical analyses were 

performed in Stata 12.0 and used the survey and MI commands, and applied a 

significance level of 95% (p<0.05). 

 

5.4 Results 
 
5.4.1 Descriptive characteristics 

The characteristics of the analytic sample for the depressive symptoms outcome are 

provided in Tables 5.1 and 5.2, whilst those for the biomarker sub-sample are 

provided in Tables 12.3 and 12.4 (Appendix section 12.2); and those for the mental 

wellbeing outcome in Tables 12.36 and 12.37 (Appendix section 12.5.1).  Generally, 

the distribution of characteristics were similar in all three analytic samples.  The 
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majority were married, aged 35 years and older, had no children, had no diagnosed 

chronic illness, and were satisfied with their jobs and their income.   

 

5.4.1.1 Characteristics by work pattern  

Precarious work: Most workers were employees with permanent contracts 

όάǇŜǊƳŀƴŜƴǘ ŜƳǇƭƻȅŜŜǎέ ттΦф҈ ƳŜƴΣ урΦс҈ ǿƻƳŜƴύΦ  ²Ƙƛƭǎǘ ǘƘŜ ǇǊŜǾŀƭŜƴŎŜ ƻŦ 

temporary working was similar for men and women (4.7% men, 5.9% women), men 

were more likely than women to be self-employed (17.4% men, 8.5% women).   

 

Compared to permanent employees and self-employed workers, temporary 

workers tended to be younger (averaging 39.6 years for men, 38.1 years for 

women), least likely to be married (61.8% men, 57.9% women), most likely to be 

single (35.8%  men, 32.2% women) and have no children in the household (74.5% 

men, 70.9% women); they were also most likely to have routine occupations (51.0% 

men, 39.5% women), and have the lowest work autonomy (mean score 9.5 men, 

10.2 women), and among men only, the most likely to have a degree (45.1%).   

 

In contrast, self-employed workers tended to be the oldest (mean age 46.4 years for 

men, 46.2 years for women); the most likely to be married (80.9% men, 76.2%  

women), and among women only, also the most likely to have children in the 

household (38.8% of women had children aged 0 to 15).  Self-employed men were 

least likely, whereas self-employed women were more likely to have a degree 

(37.6% men, 55.7% women); but among the self-employed regardless of sex, 

intermediate jobs were prevalent (73.9% men, 71.0% women) and routine jobs 

were uncommon (0.4% of men and 0.7% of women).  The self-employed were the 

most likely to be in the bottom two quintiles of household income (32.2% men, 

31.0% women), but were the most likely to have job satisfaction (83.7% men, 88.2% 

women) and the highest scores for work autonomy (mean score 14.4 men, 14.2 

women).  Self-employed women had no greater prevalence for chronic illness 

(17.6%) compared to permanent employees, but self-employed men were a little 

more likely to have a chronic illness (22.1%).   
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Weekly work hours: Men tended to work longer hours than women: almost half the 

men worked longer than full-time hours (35-40 hours/week) compared with less 

than a quarter of the women, and nearly half of women worked part-time (<35 

hours/week) compared to 15% of men.  Compared to full-time workers, part-time 

workers tended to be older (mean age men 45.4 years, women 43.6 years), were 

the most likely to be in routine jobs (41.8% men, 46.1% women),  and have the least 

work autonomy (mean score 10.9 men, 10.3 women).  Among women, part-time 

hours were associated with having children in the household (47.9% had children 

aged 0 to 15), and among both men and women part-time working was positively 

associated with chronic illness (25.7% men, 19.2% women) and negatively 

associated with having a degree (37.6% men, 37.7% women). 

 

Working more than full-time hours was positively associated with education, 

income and occupational classification ς in each category of long hours and extra-

long hours more than 40% of men and more than 60% of women had a degree, 

more than 39% of men and more than 47% of women were in the highest quintile 

of household income, and more than 45% men and more than 60% women had 

managerial/professional occupations.  However, of those working extra-long hours, 

men were more likely than women to be married (79.8% men, 63.4% women) and 

to have children (39.1% men, 22.8% women).  Workers with extra-long working 

hours were the most likely to have income satisfaction (62.6% men, 64.9% women), 

and the highest scores on work autonomy (mean score 12.5 men, 11.9 women). 

 

Weekend working: More men than women worked weekends.  Over two-thirds of 

men and half of women worked at weekends at least some of the time.  Of these, 

the majority worked some rather than most/all weekends.  Generally, for men and 

women, the highest frequency of weekend working was negatively associated with 

age, education, income and occupation ς those working most/all weekends tended 

to be youngest (mean 39.8 years men, 39.3 years women), least likely to have a 

degree (31.8% men, 37.6% women), more likely to have lower incomes (bottom two 

quintiles household income 37.2% men, 31.0% women) and were more likely to 

have routine occupations (47.0% men, 51.3% women).  They were also most likely 
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to be dissatisfied with their income  (31.2% men, 32.9% women) and have  the 

lowest work autonomy (mean score 11.2 men, 10.4 women).  In contrast, those 

working some weekends had the highest work autonomy (mean score 12.0 men, 

11.0 women). 

 

Nonstandard schedules: One in three men and just over one in four women worked 

nonstandard schedules.  Compared to workers with standard schedules, they 

tended to be younger (average age 41.2 years men, 41.1 years women), and more 

likely to be single (22.1% men, 22.9% women), to have a routine job (42.6% men, 

43.7% women), be in the lowest quintile of household income (9.3% men, 10.6% 

women); and to smoke (25.5% men, 25.9% women).   They were also less likely to 

have income satisfaction (neutral satisfaction or dissatisfaction 43.3% men, 43.5% 

women); less likely to have a physically demanding job (fairly or very physical job 

28.9% men, 25.3% women).  They also had lower work autonomy (mean score 11.0 

men, 10.4 women).  Men, but not women, with nonstandard schedules were less 

likely to have a degree (37.4% men, 46.0% women). 

 

Remote working: Twenty-nine percent of men and just one in six women worked 

remotely.  Relative to those working on-site they tended to be older (mean 44.5 

years men, 44.7 years women), more likely to be married (78.7% men, 73.4% 

women) and less likely to be single (15.3% men,  14.8% of women).  Compared to 

on-site workers, of those working remotely, men were less likely, and women were 

more likely, to have a degree (35.2% men, 55.9% women).  Remote workers were 

more likely than on-site workers to have an intermediate job (28.3% men, 31.3% 

women); and women, but not men, who worked remotely were also more likely to 

have a management or professional job (35.7% of men, 46.0% of women).  

Compared to on-site workers, men with remote work were more likely to have a 

chronic illness (22.7%); and they tended to be a little more dissatisfied with their 

incomes (29.5%), to have less physically demanding jobs (33.1% fairly or very 

physical).  Remote-working women tended to have more job satisfaction (83.4%).  

For both men and women, remote working was associated with higher work 

autonomy (mean score 12.1 men, 12.4 women). 
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Table 5.1: Characteristics of men by work pattern at w2 (n=11,215) 
Work pattern All Precariousness Work hours (hr/wk) Weekend work Work schedules Spatial work patterns 
 N % 
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N 11215  8692 510 2013  1645 4101 4104 1365  3794 4839 2582  7514 3701  7917 3298  
%  100 77.9 4.7 17.4  14.8 35.9 36.9 12.4  32.9 44.1 23.0  66.5 33.5  70.9 29.1  

Covariates                      

Age (years):                      
Mean (95%CI) 11215 42.0 

(41.6, 
42.3) 

41.1 
(40.8, 
41.4) 

39.6 
(37.8,  
41.3) 

46.4 
 (45.7,  
47.2) 

 45.4 
(44.4, 
46.4) 

41.3 
(40.8, 
41.8) 

41.1 
(40.7, 
41.5) 

42.3 
(41.5, 
43.1) 

 43.1 
(42.5, 
43.6) 

42.0 
(41.8, 
42.6) 

39.8 
(39.2, 
40.5) 

 42.3 
(42.0, 
42.7) 

41.2 
(40.7, 
41.7) 

 40.9  
(40.5, 
41.3)) 

44.5 
(43.9, 
45.1) 

 

Marital status:      ***      ***     ***    *    ***  
Single  1969 20.3 21.0 35.8 13.2  27.5 21.9 17.6 15.0  19.0 18.4 25.9  19.4 22.1  22.4 15.3  
Married/cohabit 8620 74.7 74.1 61.8 80.9  66.1 73.3 77.8 79.8  76.5 76.2 69.2  75.7 72.7  73.1 78.7  
Separated/div/widow 626 5.0 4.9 2.4 5.9  6.4 4.7 4.6 5.1  4.4 5.4 4.9  4.9 5.3  4.6 6.0  

Youngest child in 
household 

     **      ***     ***    ns   *  

None 7024 65.2 64.5 74.5 65.5  77.8 65.0 61.9 60.1  68.0 63.0 65.3  65.6 64.3  65.6 64.0  
0-4 years 1957 17.1 17.4 15.1 16.4  11.8 17.0 18.7 19.3  14.9 17.9 18.9  17.0 17.7  17.5 16.4  
5-9 years 1080 8.4 8.7 4.9 8.3  5.6 8.6 9.1 9.5  8.4 8.8 7.7  8.4 8.4  8.3 8.8  
10-15 years 1154 9.3 9.4 5.6 9.8  4.8 9.4 10.3 11.1  8.6 10.4 8.0  9.0 9.7  8.6 10.9  

Education attainment:      ***      ***     ***    ***    ***  
Degree (or higher) 4483 41.1 41.6 45.1 37.6  37.6 40.8 42.6 41.5  45.2 42.8 31.8  42.9 37.4  43.5 35.2  
A-level (or equivalent) 2656 23.3 23.8 22.3 21.2  23.0 23.8 23.9 20.3  21.4 23.4 25.9  22.2 25.3  23.4 23.1  
GCSE (or equivalent) 2303 20.4 20.6 17.6 20.3  20.6 20.3 20.2 20.9  18.5 19.5 24.8  19.9 21.5  19.9 21.8  
Other qualification 1066 9.3 8.7 9.5 11.7  10.0 8.7 9.0 10.9  8.7 9.3 10.1  9.2 9.5  8.0 12.4  
No qualification 707 5.9 5.2 5.4 9.2  8.8 6.3 4.2 6.4  6.3 4.9 7.3  5.7 6.3  5.3 7.5  

NS-SEC occupations:      ***      ***     ***    ***    ***  
Manager/professional 4796 42.7 47.0 35.0 25.7  28.7 42.5 47.8 45.5  50.4 44.8 27.8  47.0 34.3  45.6 35.7  
Intermediate 2494 21.9 10.8 14.0 73.9  29.6 21.7 18.8 22.9  18.5 22.7 25.2  21.1 23.2  19.3 28.2  
Routine 3925 35.4 42.2 51.0 0.4  41.8 35.8 33.4 31.7  31.2 32.6 47.0  32.0 42.6  35.1 36.2  

Equivalised household 
income: 

     ***      ***     ***    ***    *  

Quintile 1 (lowest) 805 6.9 4.7 8.4 16.4  16.7 5.7 4.1 6.8  5.4 5.8 10.9  5.7 9.3  6.3 8.3  
Quintile 2 1479 13.0 12.1 17.7 15.8  20.7 13.7 10.7 9.2  12.3 11.8 16.3  12.6 13.8  12.7 13.9  
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Quintile 3 2248 19.9 20.7 22.8 15.5  20.7 22.4 18.3 16.2  20.8 17.9 22.3  19.9 19.9  20.5 18.4  
Quintile 4 3013 26.8 28.4 22.3 20.6  19.7 29.3 27.8 24.8  26.5 27.4 25.8  26.5 27.3  26.5 27.4  
Quintile 5 (highest) 3670 33.5 34.3 28.7 31.7  22.2 29.0 39.1 43.1  34.9 37.0 24.7  35.4 29.6  34.1 32.1  

Diagnosed chronic 
illness: 

     **      ***     ***    ns   ***  

None diagnosed 9354 80.8 81.2 83.8 77.9  74.3 81.4 82.6 82.5  79.9 80.1 83.4  81.0 80.4  82.2 77.3  
Diagnosed 1861 19.2 18.8 16.2 22.1  25.7 18.6 17.4 18.5  20.1 19.9 16.6  19.0 19.6  17.8 22.7  

Smoker status:      *      ***     ***    **    ns 
Non-smoker 4592 39.1 39.4 34.7 38.9  35.7 41.0 39.9 35.0  42.3 37.5 37.5  39.3 38.5  40.0 36.9  
Ex-smoker 4080 37.7 37.4 34.9 39.8  41.8 36.4 37.6 36.8  37.4 39.1 35.4  38.5 36.0  37.0 39.3  
Smoker 254 23.2 23.3 30.5 21.3  22.5 22.6 22.5 28.3  20.4 23.4 27.1  22.1 25.5  23.0 23.8  

Potential mediators                      

Satisfaction with 
income: 

     ***      ***     ***    **    *  

Satisfied  6799 59.8 60.1 52.7 56.3  55.4 57.9 62.5 62.6  61.3 61.1 54.9  61.3 56.7  60.7 57.5  
Neutral satisfaction 1442 13.2 13.0 17.4 12.7  13.7 14.0 12.5 12.1  12.3 13.4 13.9  12.6 14.2  13.2 13.0  
Dissatisfied 2974 27.0 25.9 29.9 31.0  30.8 28.2 25.0 25.4  26.3 25.4 31.2  26.0 29.1  26.0 29.5  

Job satisfaction:      ***      ns    **    ns   ns 
Satisfied 8741 77.0 75.6 73.8 83.7  77.7 75.1 77.6 80.0  74.4 79.1 76.7  77.2 76.5  76.4 78.5  
Neutral satisfaction 906 8.1 8.2 11.8 6.2  8.5 8.5 7.9 6.6  9.3 7.1 8.2  7.8 8.6  8.3 7.5  
Dissatisfied 1568 15.0 16.1 14.4 10.1  13.8 16.5 14.5 13.4  16.3 13.9 15.2  15.0 14.9  15.3 14.0  

Job physicality      ***      ***     ***    ***    ***  
Not at all 2742 25.4 23.1 28.5 34.6  26.2 23.3 24.7 32.3  18.7 25.1 35.2  23.4 29.2  23.7 29.5  
Not very 4252 37.1 37.8 35.8 34.5  41.7 35.8 37.2 35.4  33.7 37.6 41.2  34.7 41.9  37.1 37.3  
Fairly 2728 24.0 25.1 23.3 19.5  19.7 24.6 25.4 23.4  28.3 24.7 16.6  26.2 19.8  24.7 22.3  
Very physical 1493 13.5 14.0 12.3 11.5  12.4 16.3 12.7 9.0  19.3 12.6 6.9  15.7 9.1  14.5 10.9  

Work autonomy:      ***      **     *    ***    ***  
Mean (95%CI) 11215 11.7 

(11.6, 
11.8) 

11.2 
(11.1,  
11.3) 

9.5 
(9.0,  
10.0) 

14.4 
(14.2, 
14.5) 

 10.9 
(10.6, 
11.2) 

11.4 
(11.3, 
11.6) 

11.9 
(11.8, 
12.1) 

12.5 
(12.3, 
12.8) 

 11.6 
(11.4, 
11.7) 

12.0 
(11.8, 
12.1) 

11.2 
(11.0, 
11.5) 

 12.0 
(11.9,  
12.1) 

11.0 
(10.9, 
11.1) 

 11.5 
(11.4, 
11.6) 

12.1 
(11.9, 
12.3) 

 

bƻǘŜǎΥ ²ƻǊƪ ƘƻǳǊǎ ғор ƘǊκǿƪ ΨǇŀǊǘ-time; 35-пл ƘǊκǿƪ ΨŦǳƭƭ-ǘƛƳŜΩ пм-рп ƘǊκǿƪ ΨƭƻƴƎ ƘƻǳǊǎΩΣ җрр ƘǊκǿƪ ΨŜȄǘǊŀ-ƭƻƴƎ ƘƻǳǊǎΩΦ   
All samples use multiply imputed data, imputed independently for men and women and imputed separately per work pattern exposure, with 33 imputations for each, and analysis restricted to those participants with 
observed data on the outcome measures (GHQ-12).  Samples sizes (n) are un-weighted and taken from the 33rd imputed datasets.  Proportions were derived after applying the UKHLS recommended survey weights.  Figures 
ŀǊŜ ǇŜǊŎŜƴǘŀƎŜǎ ǳƴƭŜǎǎ ƻǘƘŜǊǿƛǎŜ ǎǘŀǘŜŘΦ  /ƻƭǳƳƴ ǇŜǊŎŜƴǘŀƎŜǎ ƘŀǾŜ ōŜŜƴ ǊƻǳƴŘŜŘ ǳǇ ŀƴŘ Ƴŀȅ ƴƻǘ ŀŘŘ ǳǇ ŜȄŀŎǘƭȅ ǘƻ мллΦ  ϝϝϝǇҖлΦллмΣ ϝϝ ǇҖлΦлмΣ ϝ ǇҖлΦлрΣ ƴǎҔлΦлрΦ     
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Table 5.2: Characteristics of women by work pattern (n=12,188) 
Work pattern All Precariousness Work hours (hr/wk) Weekend work Work schedules Spatial work patterns 
 N % 
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N 12188 
 

 10457 703 1028  5881 
 

3653 
 

2191 463  6091 3720 2377  8887 3301  10266 1922  

%  100 85.6 5.9 8.5  48.7 28.7 18.6 4.0  49.4 30.6 20.0  72.8 27.2  84.3 15.7  

Covariates                      

Age (years):                      
Mean (95%CI) 12188 41.8 

(41.5, 
42.1) 

41.6 
(41.3, 
41.9) 

38.1 
(36.8, 
39.4) 

46.2 
(45.2, 
 47.2) 

 43.6 
(43.1, 
44.0) 

40.2 
(39.7, 
40.7) 

39.6 
(39.0, 
40.2) 

42.3 
(40.9, 
43.6) 

 42.6 
(42.2, 
43.0) 

42.2 
(41.7, 
42.7) 

39.3 
(38.6, 
39.9) 

 42.1 
(41.8, 
42.4) 

41.1 
(40.6. 
41.6) 

 41.3 
(40.9, 
41.6) 

44.7 
(43.9, 
45.4) 

 

Marital status:      ***      ***     ***    ***    ***  
Single  2203 19.8 19.7 32.2 11.4  14.5 24.3 26.0 21.7  17.3 19.7 26.0  18.6 22.9  20.7 14.8  
Married/cohabit 8424 68.4 68.3 57.9 76.2  73.8 63.5 62.8 63.4  71.4 68.1 61.3  69.5 65.2  67.4 73.4  
Separated/div/widow 1561 11.9 12.0 9.9 12.4  11.7 12.2 11.2 14.9  11.3 12.2 12.7  11.9 11.9  11.9 11.7  

Youngest child in 
household 

     *      ***     ***    *    ns 

None 7599 64.3 64.2 70.9 61.2  52.1 75.1 77.0 77.2  62.0 66.2 67.3  63.8 65.8  64.7 62.3  
0-4 years 1649 13.2 13.3 10.0 14.0  18.7 8.4 7.4 7.3  13.3 12.4 14.0  12.9 14.0  13.3 12.7  
5-9 years 1322 9.8 9.9 8.7 9.9  14.2 6.1 5.3 4.3  11.3 9.4 6.8  10.2 8.7  9.6 10.9  
10-15 years 1658 12.7 12.6 10.3 14.9  15.0 10.4 10.2 11.2  13.4 12.0 11.8  13.1 11.5  12.4 14.1  

Education attainment:      ***      ***     ***    ns   ***  
Degree (or higher) 5409 46.2 44.7 54.5 55.7  37.7 48.3 61.1 65.9  45.3 53.4 37.6  46.3 46.0  44.4 55.9  
A-level (or equivalent) 2470 19.4 19.6 19.2 17.3  19.3 21.2 18.4 11.8  19.7 17.4 21.5  19.3 19.5  20.0 15.8  
GCSE (or equivalent) 2747 21.6 22.6 17.8 14.5  25.7 19.9 15.2 13.3  21.4 19.1 25.9  21.5 21.8  22.6 16.3  
Other qualification 919 7.3 7.4 5.7 7.9  9.2 6.7 3.5 6.8  7.9 6.0 7.9  7.4 7.0  7.3 7.1  
No qualification 643 5.5 5.8 2.7 4.6  8.2 3.9 1.8 2.3  5.6 4.2 7.2  5.4 5.6  5.6 5.0  

NS-SEC occupations:      ***      ***     ***    ***    ***  
Manager/professional 5070 41.2 42.7 37.7 28.3  27.8 47.0 61.8 65.2  41.3 49.0 28.7  43.3 35.2  40.3 46.0  
Intermediate 3071 24.6 20.1 22.9 71.0  26.2 27.8 16.7 19.7  29.1 20.6 20.0  26.1 21.1  23.4 31.3  
Routine 4047 34.2 37.2 39.5 0.7  46.1 25.2 21.4 15.1  29.6 31.3 51.3  30.6 43.7  36.3 22.6  

Equivalised household 
income: 

     ***      ***     ***    ***    ****  

Quintile 1 (lowest) 1008 7.9 7.2 8.6 14.3  12.1 4.6 3.0 4.3  7.0 7.0 11.8  6.9 10.6  7.7 9.1  
Quintile 2 1806 14.9 14.7 15.4 16.7  20.7 10.7 7.9 7.4  14.4 13.0 19.2  14.3 6.7  15.2 13.5  
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Quintile 3 2524 20.7 20.8 24.7 16.7  23.4 21.0 15.1 11.0  21.2 19.0 21.8  21.2 19.2  21.4 16.6  
Quintile 4 3251 26.2 27.0 22.6 20.0  23.5 30.9 27.0 20.7  27.9 25.1 23.7  26.6 25.0  26.4 25.3  
Quintile 5 (highest) 3599 30.3 30.2 28.6 32.2  20.3 32.7 47.0 56.6  29.6 35.9 23.4  31.0 28.4  29.3 35.4  

Diagnosed chronic 
illness: 

     ns     ***     **    ns   ns 

None diagnosed 10447 82.9 82.8 84.9 82.4  80.8 84.6 85.7 83.4  81.7 83.7 84.8  82.6 83.8  83.1 81.9  
Diagnosed 1741 17.1 17.2 15.1 17.6  19.2 15.4 14.3 16.6  18.3 16.3 15.2  17.4 16.2  16.9 18.1  

Smoker status:      ***      ns    ***    ***    ns 
Non-smoker 5838 45.9 46.0 47.5 43.6  45.6 47.0 45.3 45.0  48.9 44.2 41.2  47.2 42.5  46.2 44.6  
Ex-smoker 3920 33.4 32.6 33.8 41.4  34.3 31.9 2.7 37.5  33.3 35.6 30.4  34.1 31.6  32.8 36.3  
Smoker 2430 20.6 21.3 18.8 15.0  20.2 21.0 22.0 17.5  17.8 20.2 28.4  18.7 25.9  20.9 19.1  

Potential mediators                      

Satisfaction with 
income: 

     ns     ***     ***    **    ns 

Satisfied  7310 59.0 59.0 58.7 59.3  56.2 59.2 64.8 64.9  60.7 60.1 53.2  60.0 56.4  58.9 59.6  
Neutral satisfaction 1387 11.7 11.5 14.6 11.6  12.7 11.4 10.2 8.4  10.9 11.6 14.0  11.1 13.5  12.0 10.4  
Dissatisfied 3491 29.3 29.5 26.7 29.1  31.1 29.3 25.0 26.7  28.4 28.3 32.9  29.0 30.0  29.1 29.2  

Job satisfaction:      ***      *     **    ns   **  
Satisfied 9833 79.9 79.0 80.3 88.2  79.7 80.5 79.9 78.1  80.9 80.0 77.0  80.2 79.0  79.2 83.4  
Neutral satisfaction 756 6.2 6.4 7.4 4.1  7.0 6.2 4.5 6.1  5.8 5.7 8.0  6.2 6.4  6.5 5.1  
Dissatisfied 1599 13.9 14.6 12.2 7.7  13.4 13.3 15.6 15.8  13.2 14.4 14.9  13.6 14.6  14.3 11.5  

Job physicality      **      ***     ***    ***    ns 
Not at all 2438 20.1 20.0 16.3 24.5  22.1 16.5 19.1 28.1  14.4 21.0 33.0  16.0 31.3  20.4 18.9  
Not very 4866 39.8 39.8 44.6 36.3  43.3 35.4 36.7 42.6  36.4 40.3 47.3  38.4 43.4  40.0 38.8  
Fairly 3170 25.4 25.6 26.5 22.8  21.4 29.8 30.4 18.5  30.0 25.4 14.0  28.6 16.8  25.3 25.3  
Very physical 1714 14.7 14.7 12.5 16.3  13.2 18.3 13.8 10.8  19.2 13.3 5.7  16.9 8.5  14.3 16.4  

Work autonomy:      ***      **     **    ***    ***  
Mean (95%CI) 12188 10.8 

(10.7, 
10.9) 

10.5 
(10.4,  
10.6) 

10.2 
(9.8,  
10.5)  

14.2 
(13.9, 
14.4) 

 10.3 
(10.2, 
10.4) 

11.1 
(10.9, 
11.2) 

11.5 
(11.3, 
11.6) 

11.9 
(11.4, 
12.3) 

 10.8 
(10.7, 
10.9) 

11.0 
(10.8, 
11.2) 

10.4 
(10.2, 
 10.6) 

 11.0 
(10.9,  
11.1) 

10.4 
(10.2, 
10.6) 

 10.5 
(10.4, 
10.6) 

12.4 
(12.2, 
12.6) 

 

bƻǘŜǎΥ ²ƻǊƪ ƘƻǳǊǎ ғор ƘǊκǿƪ ΨǇŀǊǘ-time; 35-40 hr/wƪ ΨŦǳƭƭ-ǘƛƳŜΩ пм-рп ƘǊκǿƪ ΨƭƻƴƎ ƘƻǳǊǎΩΣ җрр ƘǊκǿƪ ΨŜȄǘǊŀ-ƭƻƴƎ ƘƻǳǊǎΩΦ   
All samples use multiply imputed data, imputed independently for men and women and imputed separately per work pattern exposure, with 33 imputations for each, and analysis restricted to those participants with 
observed data on the outcome measures (GHQ-12).  Samples sizes (n) are un-weighted and taken from the 33rd imputed datasets.  Proportions were derived after applying the UKHLS recommended survey weights.  Figures 
are percentages uƴƭŜǎǎ ƻǘƘŜǊǿƛǎŜ ǎǘŀǘŜŘΦ  /ƻƭǳƳƴ ǇŜǊŎŜƴǘŀƎŜǎ ƘŀǾŜ ōŜŜƴ ǊƻǳƴŘŜŘ ǳǇ ŀƴŘ Ƴŀȅ ƴƻǘ ŀŘŘ ǳǇ ŜȄŀŎǘƭȅ ǘƻ мллΦ  ϝϝϝǇҖлΦллмΣ ϝϝ ǇҖлΦлмΣ ϝ ǇҖлΦлрΣ ƴǎҔлΦлрΦ     
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5.4.2 Bivariate associations  
 
5.4.2.1 Depressive symptoms 

Table 5.3 presents the unadjusted mean depressive symptoms for the work 

patterns, covariates and work conditions for men and women.  Generally, women 

had more depressive symptoms than men.   

Work patterns: Compared to the reference categories (permanent employees; 35-

40 hours/week; no weekends; standard schedules; and on-site) there was no 

difference in the number of depressive symptoms for men working atypical 

patterns; whereas women working temporary or self-employed had fewer 

symptoms, and those working җ55 hours/week, those working most/all weekends, 

and those working nonstandard schedules had significantly more symptoms.  

Covariates: Generally, among men and women, relative to the reference categories 

(indicated on Table 5.3), the number of depressive symptoms were higher for older 

workers, participants with the lowest incomes, smokers, and those with chronic 

illness, and with job and income dissatisfaction, very physical jobs and the lowest 

work autonomy.  In terms of sex differences, men had fewer depressive symptoms 

ƛŦ ǘƘŜȅ ǿŜǊŜ ǎƛƴƎƭŜΣ ƘŀŘ D/{9Ωǎ ƻǊ ƴƻ ǉǳŀƭƛŦƛŎŀǘƛƻƴǎ  ƻǊ ǿƻǊƪŜŘ ƛƴ ǊƻǳǘƛƴŜ 

occupations; whereas women had the highest number of symptoms if they were 

ǇǊŜǾƛƻǳǎƭȅ ƳŀǊǊƛŜŘΣ ƻǊ ƘŀŘ D/{9Ωǎ ŀƴŘ ΨƻǘƘŜǊ ǉǳŀƭƛŦƛŎŀǘƛƻƴǎΩΦ   

Work conditions: The number of depressive symptoms was associated with job 

physicality, and inversely associated with income satisfaction and job satisfaction 

among men and women. 
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5.4.2.2 Mental wellbeing 

Table 5.3 also presents the unadjusted mean scores for mental wellbeing for each 

work pattern, covariate and work condition.  Generally, there were few differences 

in mental wellbeing between men and women.   

Work patterns: Compared to the reference categories (permanent employees; no 

weekends; standard schedules; and on-site) men and women in self-employment 

had better mental wellbeing, but of those who worked remotely, only men had 

better wellbeing; whereas those who worked most/all weekends and nonstandard 

schedules had worse mental wellbeing.  There were no differences in mental 

wellbeing scores for either men and women who worked longer or shorter hours 

than 35-40 hours/week. 

Covariates: Generally, among men and women, relative to the other categories, 

mental wellbeing was better for older and married workers, those who achieved 

degrees or higher, those in managerial/professional occupations, and those with 

the highest household incomes.   In terms of sex differences, men with older 

children had poorer mental wellbeing compared to men with no children, whereas 

mental wellbeing did not differ between women with and without children. 

Work conditions: Mental wellbeing was positively associated with income and job 

satisfaction among men and women. 
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Table 5.3: Unadjusted mean depressive symptoms and mental wellbeing for work patterns and sample 
characteristics for men and women 

 Depressive symptoms (GHQ-12) Mental wellbeing (SWEMWBS) 

WORK PATTERNS Men (n=11,215) Women (n=12,188) Men (n=10,350) Women (n=11,317) 

Mean (95%CI) Mean (95%CI) Mean (95%CI) Mean (95%CI) 

Precariousness     
Permanent a 10.0 (9.9, 10.1) 11.2 (11.0, 11.3) 24.8 (24.7, 24.9) 24.7 (24.6, 24.8) 
Temporary 10.1 (9.6, 10.7) 10.5 (10.1, 11.0)* 24.7 (24.2, 25.2) 24.6 (24.2, 25.1) 
Self-employed 10.2 (9.9, 10.4) 10.7 (10.3, 11.1)* 25.2 (25.0, 25.5)** 25.6 (25.4, 25.9)*** 

Work hours (hrs/wk):     
<35 (Part-time) 10.1 (9.7, 10.5) 11.1(10.9, 11.2) 25.0 (24.7, 25.3) 24.7 (24.6, 24.9) 
35-40 (Full-time) a 10.1 (9.9, 10.3) 11.0 (10.8, 11.2) 24. 8 (24.6, 25.0) 24.7 (24.5, 24.9) 
41-54 (Long hours) 10.0 (9.8, 10.2) 11.2 (10.9, 11.5) 24.9 (24.7, 25.0) 24.9 (24.7, 25.1) 
җрр ό9ȄǘǊŀ-long hours) 10.1 (9.8, 10.4) 11.8 (11.1, 12.4)* 24.9 (24.6, 25.2) 24.7 (24.1, 25.2) 

Weekend work:     
No weekends a 9.9 (9.8, 10.1) 10.9 (10.7, 11.1) 25.1 (24.9, 25.2) 24.9 (24.8, 25.1) 
Some weekends 10.1 (10.0, 10.3) 11.1 (10.9, 11.3) 24.8 (24.7, 25.0) 24.8 (24.6, 25.0) 
Most/all weekends 10.1 (9.9, 10.4) 11.5 (11.2, 11.8)*** 24.7 (24.5, 24.9)** 24.3 (24.1, 24.5)*** 

Schedules:     
Standard a 10.0 (9.9, 10.1) 11.0 (10.8, 11.1) 25.0 (24.8, 25.1) 24.8 (24.7, 24.9) 
Nonstandard 10.2 (10.0, 10.4) 11.3 (11.1, 11.6)** 24.7 (24.5, 24.9)* 24.6 (24.4, 24.7)* 

Remote working:     
On-site a 10.1 (10.0, 10.2) 11.1 (11.0, 11.2) 24.8 (24.7, 24.9) 24.7 (24.6, 24.8) 
Remote 9.9 (9.7, 10.1) 11.0 (10.7, 11.4) 25.0 (24.8, 25.2)* 24.1 (24.8, 25.3)** 

CONFOUNDERS     

Age (years):     
16-34  9.8 (9.6, 9.9)*** 10.8 (10.6, 11.1)** 24.6 (24.4, 24.8)*** 24.5 (24.3, 24.7)*** 
җ35 a 10.2 (10.1, 10.3) 11.2 (11.1, 11.3) 25.0 (24.9, 25.1) 24.9 (24.8, 25.0) 

Marital status:     
Single  9.8 (9.5, 10.0)* 11.0 (10.7, 11.3) 24.5 (24.2, 24.7)** 24.2 (23.9, 24.4)*** 
Married a 10.1 (10.0, 10.2) 11.0 (10.8, 11.1) 25.0 (24.9, 25.1) 25.0 (24.9, 25.1) 
Separated/divorced/w
idowed 

10.5 (10.0, 10.9) 11.9 (11.5, 12.2)*** 24.8 (24.4, 25.2) 24.5 (24.2, 24.8)*** 

Youngest child in 
household: 

    

None a 10.0 (9.8, 10.1) 11.0 (10.8, 11.1) 25.0 (24.9, 25.2) 24.8 (24.7, 24.9) 
Aged 0-4 years 10.0 (9.8, 10.2) 11.2 (10.9, 11.5) 24.5 (24.3, 24.8) 24.7 (24.5, 25.0) 
Aged 5-9 years 10.4 (10.1, 10.8)* 11.0 (10.7, 11.4) 24.5 (24.2, 24.7) 24.8 (24.5, 25.0) 
Aged 10-15 years 10.6 (10.3, 11.0)*** 11.5 (11.2, 11.8)** 24.6 (24.3, 24.9)** 24.7 (24.4, 25.0) 

Educational 
attainment: 

    

Degree (or higher) a 10.3 (10.1, 10.4) 11.0 (10.8, 11.1) 25.3 (25.1, 25.4) 25.2 (25.1, 25.3) 
A-level (or equivalent) 10.0 (9.8, 10.3) 11.0 (10.8, 11.3) 24.8 (24.6, 25.0)*** 24.6 (24.4, 24.8)*** 
D/{9Ωǎ όƻǊ equivalent) 9.9 (9.7, 10.1)** 11.3 (11.1, 11.6)* 24.5 (24.2, 24.7)*** 24.2 (23.9, 24.4)*** 
Other qualification 10.0 (9.7, 10.3) 11.5 (11.1, 11.9)* 24.2 (23.8, 24.6)*** 24.3 (23.9, 24.7)*** 
No qualifications 9.7 (9.3, 10.2)* 10.8 (10.3, 11.3) 24.7 (24.2, 25.2)* 24.1 (23.7, 24.6)*** 

NS-SEC (occupation) 
 

    

Managerial/professio
nal a 

10.2 (10.0, 10.3) 11.1 (10.9, 11.3) 25.4 (25.3, 25.5) 25.2 (25.1, 25.3) 

Intermediate 10.2 (10.0, 10.5) 10.9 (10.7, 11.2) 24.7 (24.5, 25.0)*** 24.8 (24.6, 25.0)***  
Routine 9.9 (9.7, 10.0)** 11.2 (10.9, 11.4) 24.3 (24.2, 24.5)*** 24.2 (24.0, 24.3)*** 

Equivalised 
household income: 

    

1st quintile  10.6 (10.2, 11.0)** 11.7 (11.4, 12.2)*** 24.0 (23.6, 24.4)*** 24.0 (23.7, 24.3)*** 
2nd quintile 10.3 (10.0, 10.5)* 11.5 (11.2, 11.8)*** 24.4 (24.1, 24.7)*** 24.2 (23.9, 24.4)*** 
3rd quintile 10.1 (9.8, 10.3) 10.9 (10.7, 11.2) 24.3 (24.1, 24.5)*** 24.5 (24.3, 24.7)*** 
4th quintile 10.1 (9.9, 10.3) 11.0 (10.8, 11.3) 25.1 (24.9, 25.2)*** 24.8 (24.6, 25.0)***  
5th quintile (highest 
amount) a 

9.9 (9.7, 10.1) 10.9 (10.7, 11.1) 25.5 (25.4, 25.7) 25.4 (25.3, 25.6) 

Diagnosed chronic 
illness: 

    

Not diagnosed a 10.0 (9.8, 10.1) 11.0 (10.8, 11.1) 24.9 (24.8, 25.0) 24.8 (24.7, 24.9) 
Diagnosed 10.5 (10.3, 10.8)*** 11.7 (11.4, 12.0)*** 24.7 (24.3, 25.0) 24.7 (24.5, 24.9) 

Smoker status:     
Non-smoker a 9.9 (9.7, 10.0) 10.7 (10.5, 10.9) n/a n/a 
Ex-smoker 10.0 (9.9, 10.2) 11.1 (10.9, 11.3)*** n/a n/a 
Smoker 10.5 (10.2, 10.7)*** 11.9 (11.6, 12.2)***  n/a n/a 

WORK CONDITIONS     

Satisfaction with     
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  income: 
Satisfied a 9.1 (9.0, 9.3) 10.0 (9.8, 10.1) 25.9 (25.8, 26.0) 25.8 (25.7, 25.9) 
Neutral satisfaction 10.2 (9.9, 10.5)*** 11.5 (11.2, 11.9)*** 23.9 (23.6, 24.1)*** 23.9 (23.7, 24.2)***  
Dissatisfied 12.0 (11.8, 12.3)*** 13.1 (12.9, 13.4)*** 23.6 (23.4, 23.8)*** 23.5 (23.3, 23.7)*** 

Job physicality:     
Not at all physical a 9.7 (9.5, 9.9) 11.0 (10.7, 11.3) n/a n/a 
Not very physical  10.0 (9.8, 10.2)* 11.0 (10.8, 11.2) n/a n/a 
Fairly physical 10.4 (10.1, 10.6)*** 11.1 (10.8, 11.3) n/a n/a 
Very physical 10.5 (10.2, 10.8)*** 11.4 (11.1, 11.7)* n/a n/a 

Job satisfaction:     
Satisfied a 9.5 (9.3, 9.6) 10.5 (10.3, 10.6) 25.5 (25.4, 25.6) 25.3 (25.2, 24.4) 
Neutral satisfaction 11.2 (10.8, 11.5)*** 12.7 (12.2, 13.2)*** 23.2 (22.9, 23.6)*** 23.3 (23.0, 23.7)*** 
Dissatisfied 12.6 (12.3, 13.0)*** 14.0 (13.6, 14.3)*** 22.6 (22.3, 22.9)*** 22.4 (22.1, 22.7)*** 

Notes: All mean scores were derived after applying the UKHLS recommended survey weights and using the 
pooled MI datasets.  
 a reference category in OLS regression analyses on pooled MI data for determining differences in means.  
ϝϝϝǇҖлΦллмΣ ϝϝ ǇҖлΦлмΣ ϝ ǇҖ0.05, ns>0.05.   n/a data not collected at wave 4     
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5.4.3 OLS linear regression results  
 
5.4.3.1 Depressive symptoms 

Tables 5.4 to 5.8 present the sex-stratified results of the cross-sectional OLS 

regression analyses predicting depressive symptoms from each work pattern.  First 

the relationships between the work patterns and depressive symptoms are 

described, followed by a note of the relationships between covariates and 

depressive symptoms.  As the associations between the covariates and depressive 

symptoms did not differ substantively between the five analyses, for brevity, only 

Table 5.4 shows the results for the individual covariates.  Tables 5.5 to 5.8 only 

show the associations between work patterns and depressive symptoms though 

they are adjusted for the covariates.  Nonetheless, additional tables are provided  in 

Appendix 12.3.1 showing full results. 

 

Precarious work  

As shown in Table 5.4, relative to permanent employment, there was no association 

between temporary work and depressive symptoms for either men or women, and 

there was no relationship between self-employment and depressive symptoms 

among men.  However, among women, self-employment was associated with fewer 

depressive symptoms, and this relationship attenuated and became non-significant 

by the inclusion of the potential mediators such as job satisfaction and income 

satisfaction in model 4 (self-employment model 3: ß -0.45, 95%  CI -0.89 to -0.01; 

model 4: ß 0.02, 95% CI -0.41 to 0.46). 

 

Weekly work hours  

As shown in Table 5.5, relative to working full-time (35-40 hours/week), men 

working part-time (<35 hrs/wk) had significantly more symptoms in the age-

adjusted model (model 1: ß 0.41, 95% CI 0.05 to 0.77), but this association was 

attenuated by the inclusion of equivalised household income (model 2: ß 0.31, 95% 

CI -0.05 to 0.66). Women working extra-long hours (җ55 hrs/wk) had more 

depressive symptoms than women working full-time, and this association was not 

attenuated by the inclusion of confounders or potential mediators (e.g., җ55hrs/wk 

model 4: ß 0.75, 95% CI 0.12 to 1.39).  In all models, compared to full-time workers, 
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there were no differences in depressive symptoms among women working part-

time, among either sex working long hours (41-54 hrs/wk), or among men working 

extra-long hours. 

 

Weekend working 

As shown in Table 5.6, men working weekends (most/all and some weekends) had 

significantly more depressive symptoms than non-weekend workers but only after 

accounting for work conditions (some weekends model 4: ß 0.33, 95% CI 0.11 to 

0.55; most/all weekends model 4:  ß 0.34, 95% CI 0.08 to 0.61).  Women working 

most/all weekends had more depressive symptoms than non-weekend workers in 

the minimally adjusted model (model 1: ß 0.70, 95% CI 0.38 to 1.01), and this 

relationship was only slightly attenuated on further adjustment, even for work 

conditions (e.g., model 4 ß 0.50, 95% CI 0.20 to 0.80); however, among women 

there was no association between working some weekends and depressive 

symptoms.   

 

Nonstandard schedules 

As shown in Table 5.7, in the minimally adjusted models workers with nonstandard 

schedules had elevated depressive symptoms compared to those with standard 

schedules (model 1: men ß 0.24, 95% CI 0.02 to 0.47; women ß 0.40, 95% CI 0.14 to 

0.67).  Among women this relationship was only slightly attenuated on further 

adjustment (e.g., model 3: ß 0.31, 95% CI 0.05 to 0.58), whereas among men the 

association was attenuated and became non-significant with the addition of the 

work conditions (model 4:  ß 0.16, 95% CI -0.05 to 0.38). 

 

Remote working 

As shown in Table 5.8, in all models, relative to working on-site, there was no 

association between remote working and depressive symptoms for either men or 

women. 
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Covariates 

 As shown in Tables 5.4 (and the tables in Appendix section 12.3.1) several of the 

covariates were associated with depressive symptoms.  Two work conditions - lack 

of satisfaction with jobs and with income, tended to show stronger associations 

than any of the atypical work patterns.  Several other covariates were also 

associated with depressive symptoms: age was linked to more symptoms and age-

squared to fewer symptoms supporting the literature that age is non-linear in 

relation to depressive symptoms; relative to being married or cohabiting, no longer 

being married was associated with more symptoms but only among women, not 

among men.  Compared to achieving a degree, there were fewer symptoms among 

men with GCSEs, other qualifications and no qualifications, but among women 

ǘƘƻǎŜ ǿƛǘƘ ΨƻǘƘŜǊΩ ǉǳŀƭƛŦƛŎŀǘƛƻƴǎ ŀƴŘ D/{9ǎ ƘŀŘ ƳƻǊŜ ǎȅƳǇǘƻƳǎΣ ǘƘƻǳƎƘ ǘƘƛǎ 

attenuated to non-significance upon adjustment for health/health behaviours.  In 

the fully adjusted models only, relative to workers with management or 

professional jobs, those with routine jobs had fewer symptoms; and among women 

only, those with intermediate jobs also had fewer symptoms.  Equivalised 

household incomes were inversely associated with elevated symptoms.  Men and 

women who smoked had more symptoms than non-smokers, and among women 

only, those who were ex-smokers also had more symptoms.  Men and women with 

a chronic illness also had more symptoms than those without one.   
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Table 5.4: Association between work precariousness and depressive symptoms stratified by sex 
 Men Women 

 Model 1 (age) Model 2 (M1 + 
demographics + 

SEP) 

Model 3 (M2 + 
health) 

Model 4 (M3 + work 
conditions) 

Model 1 (age) Model 2 (M1 + 
demographics + 

SEP) 

Model 3 (M2 + 
health) 

Model 4 (M3 + work 
conditions) 

 Coef 95% CI Coef 95% CI Coef 95% CI Coef 95% CI Coef 95% CI Coef 95% CI Coef 95% CI Coef 95% CI 

Work pattern (ref: permanent employee) 

Temporary 0.33 -0.22, 
0.89 

0.28 -0.27, 
0.83 

0.25 -0.30, 
0.80 

0.04 -0.50, 0.56 -0.45 -0.94, 
0.03 

-0.44 -0.93, 
0.05 

-0.42 -0.91, 
0.07 

-0.36 -0.81,  
0.10 

Self-employed 0.09 -0.18, 
0.36 

-0.17 -0.53, 
0.19 

-0.16 -0.52, 
0.21 

0.21 -0.19,  
0.58 

-0.47 -0.87,  
-0.07 

-0.43 -0.88,  
-0.01 

-0.45 -0.89,  
-0.01 

0.02 -0.41,  
0.46 

Age (continuous: low to high) 

Age  0.21 0.16, 0.25 0.20 0.15, 0.3 0.20 0.15, 0.25 0.14 0.09, 0.19 0.17 0.11, 0.22 0.18 0.11, 0.25 0.18 0.11, 0.24 0.12 0.05, 0.18 

Age2 <-0.01 
 

<-0.01,  
<-0.01 

<-0.01 
 

<-0.01,  
<-0.01 

<-0.01 
 

<-0.01,  
<-0.01 

<-0.01 <-0.01,  
<-0.01 

<-0.01 
 

<-0.01,  
<-0.01 

<-0.01 
 

<-0.01,  
<-0.01 

<-0.01 
 

<-0.01,  
<-0.01 

<-0.01 
 

<-0.01,  
<-0.01 

Marital status (ref: married/cohabiting) 

Single   -0.04 -0.39, 
0.32 

-0.04 -0.39, 
0.32 

-0.03 -0.37, 0.31   0.27 -0.17, 
0.66 

0.22 -0.17, 
0.61 

0.04 -0.33, 0.41 

Sep/Div/Widow   0.28 -0.16, 
0.73 

0.25 -0.20, 
0.69 

0.15 -0.26, 0.55   0.78 0.42, 1.14 0.68 0.32, 1.03 0.24 -0.09, 0.57 

Youngest child in household (ref: none) 

0-4 years   -0.30 -0.64, 
0.03 

-0.30 -0.63, 
0.04 

-0.17 -0.48, 0.14   0.19 -0.17, 
0.56 

0.18 -0.18, 
0.54 

0.20 -0.15, 0.55 

5-9 years   -0.05 -0.47, 
0.37 

-0.01 -0.43, 
0.40 

0.04 -0.43, 0.42   -0.24 -0.64, 
0.16 

-0.20 -0.60, 
0.20 

-0.10 -0.47, 0.27 

10-15 years   0.17 -0.21, 
0.54 

0.19 -0.18, 
0.56 

0.28 -0.07, 0.62   0.06 -0.30, 
0.42 

0.10 -0.26, 
0.46 

0.20 -0.13, 0.54 

Educational attainment (ref: degree/higher degree) 

A-level   -0.14 -0.44, 
0.16 

-0.20 -0.50, 
0.10 

-0.22 -0.51, 0.07   0.09 -0.22, 
0.41 

0.03 -0.29, 
0.34 

-0.02 -0.32, 0.28 

GCSE   -0.42 -0.72,  
-0.12 

-0.52 -0.82,  
-0.22 

-0.47 -0.75, -0.18   0.30 -0.03, 
0.63 

0.14 -0.18, 
0.47 

0.17 -0.14, 0.47 

Other    -0.42 -0.79,  
-0.05 

-0.51 -0.89,  
-0.14 

-0.48 -0.83, -0.12   0.49 0.01, 0.98 0.34 -0.15, 
0.82 

0.32 -0.13, 0.77 

No qualifications    -0.65 -1.17, 
 -0.12 

-0.76 -1.28,  
-0.24 

-0.59 -1.08, -0.09   -0.12 -0.69, 
0.44 

-0.31 -0.87, 
0.26 

-0.18 -0.72, 0.36 

NS-SEC occupational classification (ref: manager/professional) 

Intermediate   0.13 -0.23, 
0.48 

0.12 -0.23, 
0.47 

-0.01 -0.36, 0.33   -0.19 -0.51, 
0.13 

-0.14 -0.46, 
0.18 

-0.35 -0.69, -0.05 

Routine   -0.24 -0.53, -0.28 -0.57, -0.48 -0.79, -0.18   -0.15 -0.49, -0.20 -0.54, -0.38 -0.72, -0.04 
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0.06 0.02 0.19 0.14 

 
Equivalised household income (ref: 5th quintile ς highest) 

4th quintile   0.33 0.05, 0.61 0.34 0.06, 0.63 -0.07 -0.34, 0.20   0.16 -0.14, 
0.46 

0.13 -0.17, 
0.43 

-0.17 -0.45, 0.10 

3rd quintile   0.47 0.15, 0.79 0.46 0.14, 0.78 -0.13 -0.43, 0.17   0.01 -0.32, 
0.33 

-0.05 -0.37, 
0.28 

-0.56 -0.86, -0.26 

2nd quintile   0.74 0.38, 1.10 0.72 0.36, 1.08 -0.14 -0.49, 0.22   0.56 0.19, 0.96 0.51 0.12, 0.90 -0.25 -0.61, 0.12 

1st quintile 
(lowest) 

  1.06 0.57, 1.57 1.04 0.54, 1.54 0.26 -0.21, 0.72   0.76 0.24, 1.29 0.68 0.15, 1.20 -0.10 -0.58, 0.38 

Smoker status (ref: non-smoker) 

Ex-smoker     0.20 -0.02, 
0.43 

0.16 -0.05, 0.38     0.27 0.13, 0.62 0.19 -0.04, 0.42 

Smoker     0.71 0.42, 1.00 0.45 0.18, 0.72     1.08 0.75, 1.41 0.68 0.37, 1.00 

Diagnosed chronic illness (ref: none) 

Diagnosed 
condition 

    0.67 0.39, 1.00 0.55 0.28, 0.83     0.75 0.42, 1.09 0.55 0.24, 0.86 

Satisfaction with income (ref: satisfied) 

Neutral        0.87 0.54, 1.19       1.44 1.10 1.78 

Dissatisfied       2.41 2.14, 2.68       2.75 2.48, 3.02 

Job physicality (ref: not at all physical) 

Not very physical       0.23 -0.02, 0.49       0.22 -0.08, 0.52 

Fairly physical       0.54 0.24, 0.85       0.20 -0.13, 0.53 

Very physical       0.42 0.04, 0.80       0.43 0.04, 0.82 

Job satisfaction (ref: satisfied) 

Neutral        1.16 0.79, 1.53       1.81 1.33, 2.30 

Dissatisfied       2.40 2.05, 2.76       2.92 2.53, 3.31 

Work autonomy (continuous: high = more autonomy 

Work autonomy        -0.08 -0.11, -0.05       -0.05 -0.08,  
-0.02 

Constant 5.82 4.81, 6.83 5.89 4.74, 7.04 5.69 4.54, 6.84 6.72 5.57, 7.88 7.83 6.68, 8.98 7.25 5.80, 8.70 7.06 5.61, 8.49 7.64 6.23, 9.04 

Multiply imputed data with analysis restricted to participants with complete observations on depressive symptoms.  N=11,215 men and 12,188 women.  Sample sizes are unweighted. Recommended survey weights are 
applied to OLS regression analyses. Bold denotes results are statistically significant at the 95% level. 
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Table 5.5: Association between weekly work hours and depressive symptoms stratified by sex 
 Men Women 

 Model 1 (age) Model 2 (M1 + 
demographics + 

SEP) 

Model 3 (M2 + 
health) 

Model 4 (M3 + work 
conditions) 

Model 1 (age) Model 2 (M1 + 
demographics + 

SEP) 

Model 3 (M2 + 
health) 

Model 4 (M3 + work 
conditions) 

 Coef 95% CI Coef 95% CI Coef 95% CI Coef 95% CI Coef 95% CI Coef 95% CI Coef 95% CI Coef 95% CI 

Work pattern (ref: 35-40 hrs/wk) 

<35 hrs/wk 0.41 0.05, 
0.77 

0.31 -0.05,  
0.66 

0.29 -0.06,  
0.65 

0.25 -0.07,  
0.58 

0.04 -0.22, 
0.29 

-0.08 -0.36, 
0.20 

-0.06 -0.33,  
0.21 

-0.07 -0.33,  
0.19 

41-54 hrs/wk -0.15 -0.39, 
0.09 

-0.10 -0.35,  
0.14 

-0.10 -0.35,  
0.14 

0.04 -0.19,  
0.27 

0.18 -0.17, 
0.53 

0.23 -0.11, 
0.58 

0.20 -0.14,  
0.55 

0.26 -0.05,  
0.57 

җ55 hrs/wk -0.03 -0.38, 
0.32 

0.04 -0.23,  
0.39 

<-0.01 -0.36,  
0.35 

0.24 -0.10,  
0.58 

0.73 0.04, 
1.41 

0.77 0.09,  
1.46 

0.76 0.08,  
1.43 

0.75 0.12,  
1.39 

Multiply imputed data with analysis restricted to participants with complete observations on depressive symptoms.  N=11,215 men and 12,188 women.  Sample sizes unweighted, but recommended survey weights applied to 
OLS regression analyses.  Bold denotes results are statistically significant at the 95% level. 
M1 = age and age2; M2 = M1 + marital status, youngest child, education, NS-SEC, equivalised household income; M3 = M2 + smoker status, chronic illness; M4 = M3 + income satisfaction, job physicality, job satisfaction and 
work autonomy  
 
 
 

Table 5.6: Association between weekend working and depressive symptoms stratified by sex 
 Men Women 

 Model 1 (age) Model 2 (M1 + 
demographics + 

SEP) 

Model 3 (M2 + health) Model 4 (M3 + work 
conditions) 

Model 1 (age) Model 2 (M1 + 
demographics + 

SEP) 

Model 3 (M2 + 
health) 

Model 4 (M3 + work 
conditions) 

 Coef 95% CI Coef 95% CI Coef 95% CI Coef 95% CI Coef 95% CI Coef 95% CI Coef 95% CI Coef 95% CI 

Work pattern (ref: no weekends) 

Some weekends 0.15 -0.09, 
0.38 

0.17 -0.07, 
0.40 

0.14 -0.10,  
0.37 

0.33 0.11,  
0.55 

0.20 -0.07, 
0.46 

0.19 -0.08, 
0.46 

0.17 -0.10,  
0.43 

0.17 -0.08,  
0.42 

Most/all 
weekends 

0.24 -0.04, 
0.52 

0.24 -0.04, 
0.53 

0.23 -0.06,  
0.51 

0.34 0.08,  
0.61 

0.70 0.38,  
1.01 

0.60 0.29,  
0.92 

0.55 0.24,  
0.87 

0.50 0.20,  
0.80 

Multiply imputed data with analysis restricted to participants with complete observations on depressive symptoms.  N=11,215 men and 12,188 women.  Sample sizes unweighted, but recommended survey weights applied to 
OLS regression analyses.  Bold denotes results are statistically significant at the 95% level. 
M1 = age and age2; M2 = M1 + marital status, youngest child, education, NS-SEC, equivalised household income; M3 = M2 + smoker status, chronic illness; M4 = M3 + income satisfaction, job physicality, job satisfaction and 
work autonomy 
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Table 5.7: Association between nonstandard schedules and depressive symptoms stratified by sex 
 Men Women 

 Model 1 (age) Model 2 (M1 + 
demographics + SEP) 

Model 3 (M2 + health) Model 4 (M3 + work 
conditions) 

Model 1 (age) Model 2 (M1 + 
demographics + SEP) 

Model 3 (M2 + health) Model 4 (M3 + work 
conditions) 

 Coef 95% CI Coef 95% CI Coef 95% CI Coef 95% CI Coef 95% CI Coef 95% CI Coef 95% CI Coef 95% CI 

Work pattern (ref: standard schedules) 

Nonstandard 0.24 0.02, 
0.47 

0.23 0.01,  
0.46 

0.21 0.01,  
0.44 

0.16 -0.05,  
0.38 

0.40 0.14, 
0.67 

0.36 0.09,  
0.63 

0.31 0.05,  
0.58 

0.32 0.07,  
0.58 

Multiply imputed data with analysis restricted to participants with complete observations on depressive symptoms.  N=11,215 men and 12,188 women.  Sample sizes unweighted, but recommended survey weights applied to 
OLS regression analyses.  Bold denotes results are statistically significant at the 95% level. 
M1 = age and age2; M2 = M1 + marital status, youngest child, education, NS-SEC, equivalised household income; M3 = M2 + smoker status, chronic illness; M4 = M3 + income satisfaction, job physicality, job satisfaction and 
work autonomy 
 
 
 

Table 5.8: Association between remote working and depressive symptoms stratified by sex 
 Men Women 

 Model 1 (age) Model 2 (M1 + 
demographics + SEP) 

Model 3 (M2 + health) Model 4 (M3 + work 
conditions) 

Model 1 (age) Model 2 (M1 + 
demographics + SEP) 

Model 3 (M2 + 
health) 

Model 4 (M3 + work 
conditions) 

 Coef 95% CI Coef 95% CI Coef 95% CI Coef 95% CI Coef 95% CI Coef 95% CI Coef 95% CI Coef 95% CI 

Work pattern (ref: on-site) 

Remote -0.21 -0.43, 
0.02 

-0.20 -0.43,  
0.03 

-0.22 -0.45,  
0.01 

-0.19 -0.41, 
0.02 

-0.08 -0.43, 
0.26 

-0.03 -0.38, 
0.33 

-0.05 -0.39, 
0.30 

0.08 -0.24, 
0.40 

Multiply imputed data with analysis restricted to participants with complete observations on depressive symptoms.  N=11,215 men and 12,188 women.  Sample sizes unweighted, but recommended survey weights applied to 
OLS regression analyses. Bold denotes results are statistically significant at the 95% level, 
M1 = age and age2; M2 = M1 + marital status, youngest child, education, NS-SEC, equivalised household income; M3 = M2 + smoker status, chronic illness; M4 = M3 + income satisfaction, job physicality, job satisfaction and 
work autonomy 
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5.4.3.2 Biomarker sub-sample analysis 

Tables 12.7 to 12.10  (Appendix section 12.2.4) show the results of the regression 

analyses for the biomarker sub-samples.  These followed the same modelling as the 

main analysis, but additionally adjusted for CRP and fibrinogen.  Nonetheless, no 

associations were found between any of the work patterns and depressive 

symptoms for men or women in the sub-samples.  There were similar null results 

when these analyses were repeated using complete case data (as shown in Tables 

12.11 to 12.14 of Appendix section 12.2.4). 

 

5.4.3.3 Mental wellbeing 

Tables 5.9 to 5.13 present the sex-stratified results of the cross-sectional OLS 

regression analyses.  First the relationships between the work patterns and mental 

wellbeing are described, followed by a note of the relationships between the 

covariates and mental wellbeing.  Only Table 5.9 shows the results of the 

associations between each of the covariates and mental wellbeing, but Appendix 

12.3.2 provides the complete tables for all work patterns, covariates and mental 

wellbeing. 

 

Precarious work 

As shown in Table 5.9, mental wellbeing did not differ for men and women with 

temporary work compared to those with permanent employment.  However, 

relative to permanent workers, mental wellbeing was higher for self-employed men 

and women.  Among men, the elevations were only statistically significant upon 

adjustment for demographics and SEP (model 2: ß 0.57, 95% CI 0.26 to 0.88), and 

this association attenuated and became non-significant with the inclusion of work 

conditions (model 4: ß 0.16, 95% CI -0.14 to 0.47).  Among women the elevations 

were also attenuated by the inclusion of work conditions, though the association 

remained statistically significant  (model 1: ß 0.87, 95% CI 0.58 to 1.17;  model 4: ß 

0.36, 95% CI 0.04 to 0.68).     
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Weekly work hours 

As shown in Table 5.10, mental wellbeing did not differ for respondents working 

longer hours (41-54 hrs/wk and җ55 hrs/wk) or part-time (<35 hrs/wk) compared to 

those working full-time (35-40 hrs/wk).    

 

Weekend working 

As shown in Table 5.11, mental wellbeing was lower among men and women 

working most/all weekends compared to those not working weekends (model 1: 

men ß -0.34, 95% CI -0.61 to -0.06; women ß -0.59, 95% CI -0.85 to -0.34).   Among 

men, this association was attenuated and became non-significant upon adjustment 

for demographics and SEP with household income, occupational social class, other 

qualifications, older children, and being single driving the attenuation (model 2: ß  

-0.05, 95% CI  -0.33 to 0.23); and among women it was also somewhat attenuated 

by the inclusion of demographic and SEP factors, particularly education, household 

income and marital status (ß -0.32, 95% CI -0.58 to -0.07), though it remained 

borderline significant in the fully adjusted model (model 4: ß -0.26, 95% CI -0.50 to  

-0.01).   For both sexes, relative to working no weekends, there was no association 

between working some weekends and mental wellbeing.   

 

Nonstandard schedules 

As shown in Table 5.12, men working nonstandard schedules had lower mental 

wellbeing compared to men working standard schedules in the minimally adjusted 

model only (model 1: ß -0.25, 95% CI -0.47 to -0.04).  This estimate attenuated and 

became non-significant upon adjusting for demographics and SEP, particularly 

household income (model 2: ß -0.08, 95% CI -0.29 to 0.14).  For women, whilst the 

ǎƛȊŜ ƻŦ ǘƘŜ ŜǎǘƛƳŀǘŜ ƛƴ ǘƘŜ ƳƛƴƛƳŀƭƭȅ ŀŘƧǳǎǘŜŘ ƳƻŘŜƭ ǿŀǎ ǎƛƳƛƭŀǊ ǘƻ ƳŜƴΩǎΣ ƛǘ ŘƛŘ ƴƻǘ 

reach statistical significance (model 1: ß -0.22, 95% CI -0.44 to 0.01).   

 

Remote working 

As shown in Table 5.13, among men, there was no statistically significant 

association between remote working and mental wellbeing in the minimally 

adjusted model (model 1: ß 0.09, 95% CI -0.12 to 0.30) but the coefficient 
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strengthened upon adjustment for demographics and SEP and almost reached 

significance (ß 0.18, 95% CI -0.03 to 0.39).  Among women, mental wellbeing was 

higher for remote workers compared to on-site workers, but only in the minimally 

adjusted model  (model 1: ß 0.29, 95% CI 0.02 to 0.56); this estimate attenuated by 

more than 50% and became non-significant with the adjustment for demographics 

and SEP, particularly due to education, household income, and marital status  

(model 2: ß 0.11, 95% CI -0.16 to 0.38).   

 

Covariates 

As shown in Table 5.9 (and the tables in Appendix section 12.3.2) several of the 

covariates were associated with mental wellbeing.  Three work conditions, income 

satisfaction, job satisfaction and work autonomy, were each associated with higher 

mental wellbeing; furthermore, the coefficients relating to income and job 

satisfaction were greater than those noted above for the work patterns.  Several 

other covariates were also associated with mental wellbeing: wellbeing scores were 

inverse to age and positively associated with age-squared, supporting the literature 

that age is non-linear in relation to mental wellbeing (Ng Fat et al., 2017).  Relative 

to being married, being single was associated with lower wellbeing for both men 

and women; similarly, wellbeing was lower among women who were no longer 

married.  There was also lower wellbeing among workers without a degree relative 

to those with a degree; and among workers in routine jobs compared to those with 

management or professional jobs, and among men only, among those in 

intermediate jobs.  Among men and women, there was a positive association 

between equivalised household incomes and wellbeing.  Among men, but not 

women, lower wellbeing scores were also found for workers with chronic illness 

relative to those without a chronic illness.   
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Table 5.9: Association between work precariousness and mental wellbeing stratified by sex 
 Men Women 

 Model 1 (age) Model 2 (M1 + 
demographics + SEP) 

Model 3 (M2 + 
health) 

Model 4 (M3 + work 
conditions) 

Model 1 (age) Model 2 (M1 + 
demographics + SEP) 

Model 3 (M2 + 
health) 

Model 4 (M3 + work 
conditions) 

 Coef 95% CI Coef 95% CI Coef 95% CI Coef 95% CI Coef 95% CI Coef 95% CI Coef 95% CI Coef 95% CI 

Work pattern (ref: permanent employee) 

Temporary 
contract 

-0.17 -0.70, 
0.36 

-0.11 -0.64, 0.41 -0.11 -0.64,  
0.41 

0.04 -0.50,  
0.57 

0.03 -0.41,  
0.46 

-0.06 -0.49, 0.37 -0.06 -0.49, 
 0.37 

0.16 -0.25,  
0.57 

Self-employed 0.22 -0.05, 
0.48 

0.57 0.26,  
0.88 

0.55 0.24,  
0.87 

0.16 -0.14,  
0.47 

0.87 0.58,  
1.17 

0.77 0.45,  
1.09 

0.76 0.44,  
1.08 

0.36 0.04,  
0.68 

Age (continuous: low to high) 

Age  -0.09 
 

-0.1,  
-0.04 

-0.1 
 

-0.2, -0.08 -0.1 
 

-0.2,  
-0.08 

-0.09 -0.1, -0.03 -0.03 -0.08, 
0.02 

-0.1 
 

-0.2, -0.07 -0.1 
 

-0.2, -
0.07 

-0.06 -0.1, -0.01 

Age2 <0.01 
 

<0.01, 
<0.01 

<0.01 
 

<0.01, <0.01 <0.01 
 

<0.01, 
<0.01 

<0.01 
 

<0.01, <0.01 <0.01 <0.01, 
<0.01 

<0.01 
 

<0.01, <0.01 <0.01 
 

<0.01, 
<0.01 

<0.01 
 

<0.01,  
<0.01 

Marital status (ref: married/cohabiting) 

Single   -0.5 -0.8, -0.1 -0.5 -0.8, -0.1 -0.4 -0.7, -0.07   -0.6 
 

-0.9, -0.3 -0.6 
 

-0.9, -0.3 -0.3 -0.6, -0.06 

Sep/Div/Widow   -0.3 -0.7, 0.09 -0.3 -0.7, 0.09 -0.2 -0.5, 0.2   -0.3 -0.6, -0.04 -0.3 -0.6,  
-0.04 

-0.1 -0.4, 0.2 

Youngest child in household (ref: none) 

0-4 years   -0.3 -0.6, 0.04 -0.3 -0.6, 0.03 -0.2 -0.5, 0.08   0.1 -0.2, 0.4 0.1 -0.2, 0.4 0.1 -0.2, 0.4 

5-9 years   -0.4 -0.7, -0.03 -0.4 -0.7,  
-0.04 

-0.4 -0.8, -0.1   0.3 -0.04, 0.6 0.3 -0.05, 0.6 0.2 -0.1, 0.5 

10-15 years   -0.4 -0.7, -0.03 -0.4 -0.7,  
-0.05 

-0.4 -0.7, -0.10   0.3 -0.01, 0.6 0.3 -0.01, 0.6 0.2 -0.06, 0.5 

Educational attainment (ref: degree/higher degree) 

A-level   -0.2 -0.4, 0.10 -0.2 -0.4, 0.10 -0.1 -0.4, 0.1   -0.3 -0.5, -0.03 -0.3 -0.5,  
-0.03 

-0.3 -0.5, -0.05 

GCSE   -0.3 -0.6, -0.03 -0.3 -0.6,  
-0.03 

-0.2 -0.5, 0.04   -0.7 
 

-1.0, -0.5 -0.7 
 

-1.0, -0.5 -0.7 -1.0, -0.4 

Other    -0.8 -1.2, -0.3 -0.8 -1.2, -0.3 -0.8 -1.2, -0.3   -0.8 
 

-1.2, -0.4 -0.8 
 

-1.2, -0.4 -0.9 -1.3, -0.4 

No qualifications    -0.3 -0.8, 0.2 -0.3 -0.8, 0.2 -0.4 -0.9, 0.1   -1.0 
 

-1.5, -0.5 -1.0 
 

-1.5, -0.5 -1.1 -1.5, -0.6 

NS-SEC occupational classification (ref: manager/professional) 

Intermediate   -0.7 
 

-1.0, -0.4 -0.7 
 

-1.0, -0.4 -0.4 -0.7, -0.1   -0.2 -0.5, 0.02 -0.2 -0.5, 0.02 -0.09 -0.3, 0.1 

Routine   -0.6 
 

-0.9, -0.3 -0.6 
 

-0.9, -0.3 -0.2 -0.4, 0.09   -0.4 -0.7, -0.2 -0.4 -0.7, -0.2 -0.2 -0.4, 0.07 

Equivalised household income (ref: 5th quintile ς highest) 
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4th quintile   -0.2 -0.5, 0.01 -0.2 -0.5, 0.01 0.05 -0.2, 0.3   -0.3 -0.6, -0.09 -0.3 -0.6,  
-0.09 

-0.1 -0.4, 0.1 

3rd quintile   -0.8 
 

-1.1, -0.6 -0.8 
 

-1.1, -0.6 -0.3 -0.6, -0.07   -0.6 
 

-0.8, -0.3 -0.6 
 

-0.8, -0.3 -0.1 -0.4, 0.1 

2nd quintile   -0.6 -1.0, -0.3 -0.6 -1.0, -0.3 0.01 -0.3, 0.3   -0.7 
 

-1.0, -0.4 -0.7 -1.0, -0.4 -0.3 -0.6, 0.03 

1st quintile 
(lowest) 

  -1.2 
 

-1.6, -0.7 -1.2 
 

-1.6, -0.7 -0.5 -0.9, -0.1   -1.0 
 

-1.3, -0.6 -0.9 -1.3, -0.6 -0.4 -0.8, -0.02 

Diagnosed chronic illness (ref: none) 

Diagnosed 
condition 

    -0.6 
 

-0.8, -0.3 -0.4 -0.7, -0.2     -0.2 -0.4, 0.07 -0.1 -0.3, 0.1 

Satisfaction with income (ref: satisfied) 

Neutral        -1.5 -1.7, -1.2       -1.5 -1.7, -1.2 

Dissatisfied       -1.7 -1.9, -1.5       -1.8 -2.0, -1.6 

Job satisfaction (ref: satisfied) 

Neutral        -1.6 -1.9, -1.2       -1.5 -1.9, -1.2 

Dissatisfied       -2.2 -2.5, -1.9       -2.5 -2.8, -2.2 

Work autonomy (continuous: high = more autonomy) 

Work autonomy        0.09 0.06, 0.1       0.06 0.04, 0.09 

Constant 26 25, 27 28 27, 30 28 27, 30 27 26, 28 25 24, 26 28 26, 29 28 26, 29 27 25, 28 

Multiply imputed data with analysis restricted to observations with scores for wellbeing.  N=10,350 men and 11,317 women.  Sample sizes unweighted, but recommended survey weights applied to OLS regression analyses.  
Bold denotes results are statistically significant at the 95% level. 
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Table 5.10: Association between weekly work hours and mental wellbeing stratified by sex 
 Men Women 

 Model 1 (age) Model 2 (M1 + 
demographics + SEP) 

Model 3 (M2 + 
health) 

Model 4 (M3 + work 
conditions) 

Model 1 (age) Model 2 (M1 + 
demographics + SEP) 

Model 3 (M2 + 
health) 

Model 4 (M3 + work 
conditions) 

 Coef 95% CI Coef 95% CI Coef 95% CI Coef 95% CI Coef 95% CI Coef 95% CI Coef 95% CI Coef 95% CI 

Work pattern (ref: 35-40 hrs/wk) 

<35 hrs/wk -0.14 -0.48, 
0.20 

0.06 -0.27,  
0.40 

0.06 -0.28,  
0.40 

0.03 -0.29,  
0.36 

-0.06 -0.27, 
 0.16 

0.19 -0.04,  
0.43 

0.19 -0.04,  
0.43 

0.16 -0.06,  
0.38 

41-54 
hrs/wk 

0.11 -0.13, 
0.35 

-0.02 -0.26,  
0.22 

-0.03 -0.27,  
0.21 

-0.17 -0.39,  
0.05 

0.19 -0.07,  
0.46 

-0.02 -0.28,  
0.25 

-0.02 -0.28,  
0.25 

-0.02 -0.27,  
0.23 

җ55 hrs/wk 0.09 -0.26, 
0.43 

<0.01 -0.34,  
0.34 

-0.02 -0.36,  
0.32 

-0.18 -0.50, 
0.14 

-0.07 -0.63,  
0.49 

-0.33 -0.90,  
0.24 

-0.32 -0.89,  
0.24 

-0.44 -0.95,  
0.07 

Multiply imputed data with analysis restricted to observations with scores for wellbeing.  N=10,350 men and 11,317 women.  Sample sizes unweighted, but recommended survey weights applied to OLS regression analyses.  
Bold usually denotes results are statistically significant at the 95% level, but there were no statistically significant results for the association of weekly work hours and mental wellbeing. 
M1 = age and age2; M2 = M1 + marital status, youngest child, education, NS-SEC, equivalised household income; M3 = M2 + chronic illness; M4 = M3 + income satisfaction, job physicality, job satisfaction and work autonomy  

  
 

Table 5.11: Association between weekend working and mental wellbeing stratified by sex 
 Men Women 

 Model 1 (age) Model 2 (M1 + 
demographics + SEP) 

Model 3 (M2 + 
health) 

Model 4 (M3 + work 
conditions) 

Model 1 (age) Model 2 (M1 + 
demographics + SEP) 

Model 3 (M2 + 
health) 

Model 4 (M3 + work 
conditions) 

 Coef 95% CI Coef 95% CI Coef 95% CI Coef 95% CI Coef 95% 
CI 

Coef 95% CI Coef 95% CI Coef 95% CI 

Work pattern (ref: no weekends) 

Some 
weekends 

-0.15 -0.39, 
0.08 

-0.10 -0.33,  
0.13 

-0.12 -0.35,  
0.11 

-0.20 -0.42,  
0.01 

-0.11 -0.32,  
0.10 

-0.17 -0.38,  
0.04 

-0.17 -0.38,  
0.04 

-0.18 -0.38,  
0.01 

Most/all 
weekends 

-0.34 -0.61,  
-0.06 

-0.05 -0.33,  
0.23 

-0.05 -0.33,  
0.23 

-0.08 -0.34,  
0.19 

-0.59 -0.85,  
-0.34 

-0.32 -0.58,  
-0.07 

-0.32 -0.58,  
-0.07 

-0.26 -0.50,  
-0.01 

Multiply imputed data with analysis restricted to observations with scores for wellbeing.  N=10,350 men and 11,317 women.  Sample sizes unweighted, but recommended survey weights applied to OLS regression analyses.  
Bold denotes results are statistically significant at the 95% level. 
M1 = age and age2; M2 = M1 + marital status, youngest child, education, NS-SEC, equivalised household income; M3 = M2 + chronic illness; M4 = M3 + income satisfaction, job physicality, job satisfaction and work autonomy 
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Table 5.12: Association between nonstandard schedules and mental wellbeing stratified by sex 
 Men Women 

 Model 1 (age) Model 2 (M1 + 
demographics + SEP) 

Model 3 (M2 + 
health) 

Model 4 (M3 + work 
conditions) 

Model 1 (age) Model 2 (M1 + 
demographics + SEP) 

Model 3 (M2 + 
health) 

Model 4 (M3 + work 
conditions) 

 Coef 95% 
CI 

Coef 95% CI Coef 95% CI Coef 95% CI Coef 95% 
CI 

Coef 95% CI Coef 95% CI Coef 95% CI 

Work pattern (ref: standard schedules) 

Nonstandard -0.25 -0.47,  
-0.04 

-0.08 -0.29,  
0.14 

-0.08 -0.29,  
0.14 

-0.03 -0.23,  
0.18 

-0.22 -0.44,  
0.01 

-0.08 -0.03,  
0.14 

-0.08 -0.03,  
0.14 

0.02 -0.19,  
0.23 

Multiply imputed data with analysis restricted to observations with scores for wellbeing.  N=10,350 men and 11,317 women.  Sample sizes unweighted, but recommended survey weights applied to OLS regression analyses.  
Bold denotes results are statistically significant at the 95% level. 
M1 = age and age2; M2 = M1 + marital status, youngest child, education, NS-SEC, equivalised household income; M3 = M2 + chronic illness; M4 = M3 + income satisfaction, job physicality, job satisfaction and work autonomy 

 
 

Table 5.13: Association between remote working and mental wellbeing stratified by sex 
 Men Women 

 Model 1 (age) Model 2 (M1 + 
demographics + SEP) 

Model 3 (M2 + 
health) 

Model 4 (M3 + work 
conditions) 

Model 1 (age) Model 2 (M1 + 
demographics + SEP) 

Model 3 (M2 + 
health) 

Model 4 (M3 + work 
conditions) 

 Coef 95% CI Coef 95% CI Coef 95% CI Coef 95% CI Coef 95% CI Coef 95% CI Coef 95% CI Coef 95% CI 

Work pattern (ref: on-site) 

Remote 0.09 -0.12, 
0.30 

0.18 -0.03,  
0.39 

0.19 -0.02, 
 0.39 

0.07 -0.13,  
0.27 

0.29 0.02, 
0.56 

0.11 -0.16, 
 0.38 

0.11 -0.16,  
0.38 

-0.09 -0.35, 
 0.18 

Multiply imputed data with analysis restricted to observations with scores for wellbeing.  N=10,350 men and 11,317 women.  Sample sizes unweighted, but recommended survey weights applied to OLS regression analyses.  
Bold denotes results are statistically significant at the 95% level. 
M1 = age and age2; M2 = M1 + marital status, youngest child, education, NS-SEC, equivalised household income; M3 = M2 + chronic illness; M4 = M3 + income satisfaction, job physicality, job satisfaction and work autonomy 
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5.4.4 Sensitivity analysis  
 
5.4.4.1 Regression results using complete case data 

Generally, the complete case results accorded with the imputed results for 

depressive symptoms  (Tables 12.26 to 12.30, Appendix section 12.4.1) and mental 

wellbeing (Tables 12.39 to 12.43 Appendix section 12.5.2).  Coefficient size and 

associations were similar across the two types of analysis, nonetheless, there were 

a few differences in statistical significance.  Compared to the imputed results, the 

complete case results found self-employment and nonstandard schedules were not 

significantly associated with depressive symptoms; and among women, 

nonstandard schedules were significantly negatively associated with mental 

wellbeing in the minimally adjusted model, but the positive association with remote 

working did not reach statistical significance.  However, it is noted that estimates in 

imputed results tend to be more precise owing to the greater amount of data 

compared to complete case analysis  (Sterne et al., 2009).   

 

5.4.4.2 Multi-work patterns  

As explained in the Method Chapter (section 4.3.5), to account for work pattern 

overlap, all work patterns were added to a regression analysis for each of the two 

outcomes.  As shown in Table 12.31 (Appendix section 12.4.2) in keeping with the 

main results, women in self-employment had fewer depressive symptoms (ß -0.7, 

95% CI -1.1 to -0.2) and women working most/all weekends (ß 0.6, 95% CI 0.2 to 

1.0) had elevated symptoms; and after adjustment for work conditions, men 

working some weekends (ß 0.4, 95% CI 0.2 to 0.6) and most/all weekends (ß 0.3, 

95% CI 0.03 to 0.7) also had elevated symptoms after accounting for other atypical 

work patterns.  However, unlike the main results, amongst women, weekly work 

hours and nonstandard schedules were not significantly associated with depressive 

symptoms in this multi-work pattern analysis. 

 

As shown in Table 12.44 (Appendix section 12.5.3) concurring with the main results, 

mental wellbeing was elevated for self-employed workers (men ß 0.6, 95% CI 0.3 to 
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0.9; women ß 0.8, 95% CI 0.5 to 1.2), and was lower for men and women working 

most/all weekends (men ß -0.3, 95% CI -0.6 to -0.01, women  ß -0.4, 95% CI -0.7,  

-0.09).  In addition, after adjusting for work conditions, working some weekends 

was also associated with poorer  mental  wellbeing  among women (ß -0.2, 95% CI -

0.4 to -0.01) in this multi-work pattern analysis. 

 

5.4.4.3 Sub-types of atypical work patterns  

OLS regression analyses were conducted on sub-types of precarious and remote 

working using complete case data, because, as explained in the Method Chapter 

(section 4.3.6) heterogeneity may exist within these patterns.   For the precarious 

exǇƻǎǳǊŜΣ ǘŜƳǇƻǊŀǊȅ ǿƻǊƪ ǿŀǎ ǊŜŎŀǘŜƎƻǊƛȊŜŘ ŀǎ ΨŦƛȄŜŘ-ǘŜǊƳ ŎƻƴǘǊŀŎǘǎΩ όŦƻǊ 

ǊŜǎǇƻƴŘŜƴǘǎ ǿƻǊƪƛƴƎ ŦƻǊ ŀ ŦƛȄŜŘ ǇŜǊƛƻŘ ƻǊ ŦƛȄŜŘ ǘŀǎƪύ ŀƴŘ ΨƻǘƘŜǊ ǘŜƳǇƻǊŀǊȅΩ όŦƻǊ 

respondents working seasonally, as agency temps, casual types of work, and other 

types of temporary work); and self-employment was recategorized as 

ΨŜƴǘǊŜǇǊŜƴŜǳǊǎΩ όǊǳƴƴƛƴƎ ƻǊ ǇŀǊǘƴŜǊ ƛƴ ŀ ōǳǎƛƴŜǎǎκǇǊƻŦŜǎǎƛƻƴŀƭ ǇǊŀŎǘƛŎŜ ƻǊ ǿƻǊƪƛƴƎ 

ŦƻǊ ǘƘŜƳǎŜƭǾŜǎύ ŀƴŘ ΨŦǊŜŜƭŀƴŎŜκǇƻǊǘŦƻƭƛƻ ǿƻǊƪŜǊǎΩ όǎǳō-contractors, doing freelance 

work, and other self-employed).   Remote worƪƛƴƎ ǿŀǎ ǊŜŎŀǘŜƎƻǊƛȊŜŘ ŀǎ  ΨǿƻǊƪƛƴƎ 

ŀǘκŦǊƻƳ ƘƻƳŜΩ ŀƴŘ ΨƻǘƘŜǊ ǊŜƳƻǘŜΩ όǿƛǘƘ ǘƘŜ ƭŀǘǘŜǊ ǊŜǇǊŜǎŜƴǘƛƴƎ ΨŘǊƛǾƛƴƎ ƻǊ ǘǊŀǾŜƭƭƛƴƎ 

ŀǊƻǳƴŘΩ ŀƴŘ ǿƻǊƪƛƴƎ ŦǊƻƳ ΨǎƻƳŜ ƻǘƘŜǊ ǇƭŀŎŜΩύΦ    

 

 Precarious: As shown in Table 12.32 (Appendix section 12.4.3), relative to 

permanent employees, women, but not men, with fixed-term contracts, had fewer 

depressive symptoms, as did women with freelance/portfolio work; and these 

associations attenuated and became non-significant upon adjustment for work 

conditions (fixed-term model 3: ß -1.0, 95% CI -1.7 to -0.02; model 4: ß -0.6, 95% CI -

1.3 to 0.04; freelance/portfolio worker model 3: ß -0.6, 95% CI -1.1 to -0.1; model 4: 

ß -0.03, 95% CI -0.5 to 0.3).    As presented in Table 12.45 (Appendix section 12.5.4), 

men and women with freelance/portfolio work had better mental wellbeing than 

those in permanent employment, and this association also attenuated and became 

non-significant after adjustment for work conditions (e.g., men model 3: ß 0.8, 95% 

CI 0.4 to 1.1; model 4: ß 0.3, 95% CI -0.1 to 0.6; women model 3: ß 0.7, 95% CI 0.4 to 

1.1; model 4: ß 0.2, 95% CI -0.1 to 0.6).  Furthermore, women, but not men, working 
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as entrepreneurs had better mental wellbeing than permanent employees, and 

whilst there was some attenuation after adjusting for demographics and SEP, this 

association remained statistically significant in all models (e.g., model 1 ß 0.9, 95% 

CI 0.3 to 1.5; model 4 ß 0.6, 95% CI 0.01 to 1.2).   

 

Remote working: As shown in Table 12.33 (Appendix section 12.4.3), neither of the 

two sub-groups of remote workers showed any associations with depressive 

symptoms for men or women.  As presented in Table 12.46 (Appendix section 

12.5.4) there was also no association with mental wellbeing for either sex who 

ǿƻǊƪŜŘ  ΨƻǘƘŜǊΩ remote; however,  mental wellbeing scores were elevated among 

those who worked at/from home compared to working on-site (men ß 0.4, 95% CI 

0.1 to 0.8; women: ß 0.8, 95% CI 0.4 to 1.2).  For men this association became non-

significant with the addition of demographics and SEP (ß 0.3, 95% CI -0.1 to 0.7), 

whilst for women, the association attenuated and only became non-significant after 

adjustment for work conditions (ß 0.1, 95% CI -0.3 to 0.4).   

 

5.4.4.4 ¢ƘŜ ŜƳǇƭƻȅƳŜƴǘ ǇǊŜŎŀǊƛƻǳǎ Ω9tw9{Ω ƳƻŘŜƭ  

As explained in the Method Chapter (section 4.5.1) precariousness may include 

factors such as employment rights/social protection and benefits.  To try to account 

for this, proxy measures were available for employees on trade union membership 

and employer pensions.  Therefore variables for both were added to analyses using 

complete case data.  As shown in Table 12.34 (Appendix section 12.4.4),  women in 

temporary employment were more likely than men in temporary employment to 

have access to employer pension schemes and to have trade union provision.  As 

shown in Table 12.35 (Appendix section 12.4.4), in the regression models 

precariousness was associated with fewer depressive symptoms among women (ß -

0.7, 95% CI -1.2 to -0.1) though this relationship attenuated and became non-

significant with the addition of demographics and SEP (ß -0.5, 95% CI -1.0 to 0.04).  

Among men, precariousness was not associated with depressive symptoms.   

However, the results showed that compared to having membership of a trade 

union, non-membership was associated with fewer depressive symptoms for both 
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men and women, and no trade union provision was also associated with fewer 

symptoms among men.   

 

5.5 Discussion 
 
5.5.1 Main findings 

The results of this chapter partly support the hypothesis that workers who are 

exposed to atypical work patterns will have more symptoms of depression and 

worse mental wellbeing than those with typical work patterns.  Support for the 

hypothesis was strongest for the atypical temporaral work patterns and their 

association with depressive symptoms.    However, contrary to the hypothesis,  the 

spatial pattern of remote working and the precarious pattern of self-employment 

were each associated with better mental wellbeing.  The results for the other 

precarious pattern, temporary work tended to be null.   Furthermore, some of these 

results were only found among women or among men, some were attenuated by 

demographics and SEP, and there was a possible mediation effect from the work 

conditions.  These findings are discussed below in the same order that the results 

were presented in this chapter ς precarious, temporal, then spatial patterns. 

 

5.5.2 Precarious work 

The results suggested that precarious workers, defined here as temporary workers 

and the self-employed did not have poorer mental health than permanent 

employees.  In the main analysis, there was no association between temporary 

work and depressive symptoms for either sex, similarly temporary work was not 

associated with mental wellbeing.  However, mental wellbeing was better among 

self-employed men and women, and there were fewer depressive symptoms among 

self-employed women. 

 

5.5.2.1 Temporary work 

Although my findings on temporary work and mental health are contrary to other 

studies (Rönnblad et al., 2019; Sanwarld and Theurl, 2014; M. Virtanen et al., 

2005c),  ǘƘŜȅ ŀŎŎƻǊŘ ǿƛǘƘ ǊŜǎŜŀǊŎƘ ǳǎƛƴƎ ǘƘŜ ¦YI[{Ωǎ ǇǊŜŘŜŎŜǎǎƻǊΣ ǘƘŜ .It{Σ ǿƘƛŎƘ 
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found no elevated depressive symptoms among temporary workers (Robone et al., 

2010).  Other studies have also found no independent association between 

temporary work and depressive symptoms, but these have been investigations into 

specific types of temporary work, such as casual workers in Australia (Keuskamp et 

al., 2013; LaMontagne et al., 2014b); and on-call healthcare workers in Sweden 

(Bernhard-Oettel et al., 2005).  Nonetheless, when I conducted a sensitivity test 

using sub-types of temporary worker, I too found no associations for the more 

Ŏŀǎǳŀƭ ǘȅǇŜǎ ƻŦ ǘŜƳǇƻǊŀǊȅ ǿƻǊƪ όΨƻǘƘŜǊΩ ŎŀǘŜƎƻǊȅύΣ ƘƻǿŜǾŜǊΣ L ŘƛŘ ŦƛƴŘ ǘƘŀǘ ǿomen 

in fixed-term work had fewer depressive symptoms than those in permanent work. 

 

Although this finding for fixed-term work runs counter to expectations, it is 

consistent with findings from New Zealand which challenged the assumptions that 

workers want regular, continuous secure work and assumptions that temporary 

work should be perceived as problematic and equate to poor jobs (Casey and Alach, 

2004).  Indeed, it reported that perceived problems were outweighed by benefits 

including the flexibility to pursue other interests and/or support family life, 

ƻǇǇƻǊǘǳƴƛǘƛŜǎ ŦƻǊ ǾŀǊƛŜǘȅΣ ŀƴŘ ǘƘŜ ŀōƛƭƛǘȅ ǘƻ ŀǾƻƛŘ ŘƛǎŀƎǊŜŜŀōƭŜ Ƨƻōǎ ŀƴŘ ΨƻŦŦƛŎŜ 

ǇƻƭƛǘƛŎǎΩ.  Furthermore, researchers have found psychosocial conditions tend to be 

better for fixed-term workers, compared to permanent workers (Benach et al., 

2004; Benavides et al., 2000; Saloniemi et al., 2004).  For example, a Finnish study 

found fixed-term workers had better social support, fewer demands and more 

control than permanent employees (Saloniemi et al., 2004).  However, whereas that 

study did not investigate differences among men and women, I found job 

satisfaction was higher among temporary working women than men, and that the 

association between fixed-term work and fewer depressive symptoms among 

women attenuated (and became border line non-significant), upon adjusting for 

work conditions, particularly job satisfaction.   

 

Similarly, in another of my sensitivity tests I found that women, but not men, 

working in the most precarious temporary employment (i.e., few employment 

rights, social protection and benefits) had fewer depressive symptoms than 

permanent employees.  Contrary to expectations, these results also suggested that 
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members of trade unions had more depressive symptoms than those in workplaces 

without union representation.  One possible explanation for this is that workers 

who are dissatisfied with their jobs join a union, and union members are more likely 

to remain in a climate of poor industrial relations, whereas non-members with job 

dissatisfaction tend to quit (Bender and Sloane, 1998).  Nonetheless, my results 

showed that this association between depressive symptoms and  the most 

precarious temporary work attenuated and lost significance after adjustment for 

demographic and SEP factors, particularly marital status and household income, 

though it has been argued that the latter is directly related to the substance of 

precarious work (Sirviö et al., 2012).   

 

5.5.2.2 Self-employment 

My finding that depressive symptoms were lower among self-employed women 

accords to two studies of self-employed workers in the USA (Baron et al., 2016; 

Bradley and Roberts, 2004) and one in Australia (Hessels et al., 2017).  Similar to the 

latter study, my findings suggested that psychosocial factors partially explained the 

association.  Nonetheless, this association was not present among men, which is 

both contrary to these three studies, and also studies which found self-employment 

related to psychological distress (Andersson, 2008; Benach et al., 2004; Benavides 

et al., 2000).  However, my findings also suggested that mental wellbeing was better 

among self-employed men as well as women, which corresponds to other studies 

(Stephan, 2018).   The association with mental wellbeing emerged among men only 

after adjusting for factors such as household income, and was then explained by 

factors such as job satisfaction and work autonomy.  This likely reflects the 

characteristics of the self-employed in my sample ς both men and women in self-

employment had lower household incomes but higher job satisfaction and 

autonomy than employees; and concurs with studies that suggest the self-

employed trade-off their relatively low incomes in return for higher non-pecuniary 

benefits (Stephan, 2018).   

 

The sensitivity testing suggested that it was those specifically working as 

freelance/portfolio self-employment (e.g., contractors/sub-contractors) who 
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experienced the most positive mental health, though women entrepreneurs (e.g., 

running their own company) also had elevated mental wellbeing.  However, this is 

contrary to all except one (Baron et al., 2016) of the few studies which have 

investigated similar workers (Benavides et al., 2000; Cardon and Patel, 2015; 

Gevaert et al., 2018; van der Zwan et al., 2019; Won et al., 2019).   However several 

of these studies compared them to other self-employed workers rather than 

permanent employees (Gevaert et al., 2018; van der Zwan et al., 2019). 

 

The suggestion that mental health among self-employed workers tended to be 

better for women than men also contrasts with existing research which found 

women had increased psychological demands and less SWB (Carree and Verheul, 

2012).  However, few studies sex-stratified their results, and some did not adjust for 

sex (Andersson, 2008; Kim et al., 2019; Tetrick et al., 2000).  Nonetheless it is 

possible that my findings relate to sex differences in the job or industries common 

to self-employment.  For example of the self-employed, women tend to work in 

health and social work, creative industries, hairdressing, education, and cleaning, 

whereas men tend to work in the building trade, driving, and farming (Evans et al., 

2020).  And whereas freelancers are most likely to be in artistic, literary and media 

occupations, managers, and teaching professionals, those who are solo self-

employed mainly work in construction, transport, and agriculture (Jepps, 2020).  

Another possible reason for my findings is that although men and women in self-

employment tend to earn less than employees (Stephan, 2018), in my sample self-

employed men were more dissatisfied with their incomes than employed men,  but 

self-employed women were not.  This may reflect the traditional gender attitudes 

that men are the breadwinners.  Although this attitude is declining in Britain, it is 

more prevalent among older than younger people (Scott and Clery, 2013), and in 

my sample, self-employed workers tended to be older than employees. 

 

5.5.3 Temporal patterns 

The atypical temporal work patterns defined here as working longer or shorter than 

full-time (30-40 hours/week), weekend work, and nonstandard schedules, were 
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associated with poorer mental health, though these associations were stronger for 

depressive symptoms than for mental wellbeing. 

 

5.5.3.1 Weekly work hours 

My results showing elevated depressive symptoms among women, but not men, 

working extra-long hours (җ55 hours/week) correspond with studies which found 

stronger associations between long work hours and psychological distress for 

women than men (M. Virtanen et al., 2011; Watanabe et al., 2016).  I also found 

men working part-time (<35 hours/week) had elevated symptoms, but this was 

explained by disadvantages in demographics, SEP and physical health. 

 

However, according to sensitivity testing, neither men nor women working more or 

less than full-time hours had statistically significantly elevated symptoms after 

accounting for overlap between the atypical work patterns.  Whilst those working 

long hours were also likely to also work unsociable hours, these results could also 

be due to a loss of precision owing to the smaller sample sizes resulting from my 

using complete case rather than multiply imputed data for this testing (Sterne et al., 

2009). 

  

Nonetheless, even in the multiply imputed data, relative to working full-time, there 

were no differences in mental wellbeing among individuals working part-time, long 

hours (41-54 hours/week), or extra-long hours.  This is partially in line with a study, 

which using a  measure of SWB in the UKHLS found that among men, working less 

than or longer than full-time hours neither increased nor decreased life satisfaction; 

however, among women compared to full-time hours, working 41-44 hours per 

week was associated with a reduction in life satisfaction όYŀƳŜǊņŘŜ Ŝǘ ŀƭΦΣ нлмфύ.  

My findings also contrast to a study from the USA which found that part-time 

workers were less happy than full-time workers, especially if part-time was 

involuntary (i.e., working fewer hours than desired), whereas people working more 

than 50 hours per week were happier; however these associations were explained 

by income (Golden and Okulicz-Kozaryn, 2015).   
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5.5.3.2 Weekend working 

My results suggested that relative to non-weekend workers, weekend workers had 

elevated depressive symptoms.  Among women there was a doseςresponse-type 

pattern, which accords with findings in Japan (Takada et al., 2009) and Korea (Lee et 

al., 2015).  Among men, psychosocial work conditions appeared to play a mediating 

role in the relationship.  Men who worked weekends had higher job satisfaction 

than non-weekend workers, so symptom elevations emerged once this was 

accounted for.    

 

My findings extend the limited amount of research on weekend working, which 

though not sex-stratified, had shown higher emotional exhaustion and job stress 

among weekend workers in Canada (Jamal, 2004), and more psychological strain 

among occupation specific samples in Japan (Sato et al., 2020) and the UK (Tucker 

et al., 2010).  In contrast, a national cross-sectional study of employees in France, 

which had disaggregated by sex, found no association between weekend working 

and depressive symptoms (Niedhammer et al., 2015).  However, it defined weekend 

ǿƻǊƪŜǊǎ ŀǎ ǘƘƻǎŜ ǿƻǊƪƛƴƎ Ψŀǘ ƭŜŀǎǘ ƻƴŜ {ǳƴŘŀȅ ƻǊ {ŀǘǳǊŘŀȅ ŜǾŜǊȅ ǿŜŜƪΩΣ ǊŜǎǳƭǘƛƴƎ ƛƴ 

a sample of 17% women and 19% men with this work pattern. My analysis 

ŘƛŦŦŜǊŜƴǘƛŀǘŜŘ ōŜǘǿŜŜƴ ΨƳƻǎǘκŀƭƭΩ ŀƴŘ ΨǎƻƳŜΩ ǿŜŜƪŜƴŘ ǿƻǊƪƛƴƎΣ ǊŜǎǳƭǘƛƴƎ ƛƴ ŀ ƭŜǎǎ 

heterogeneous reference group of non-weekend workers, and a greater proportion 

overall of weekend workers (67% of men and 51% women) in my sample. 

  

My results also suggested lower mental wellbeing among weekend workers, 

although among men this appears to have been explained by their SEP.   Likewise, 

among participants in the ¦YΩǎ Labour Force Survey (LFS), weekend workers were 

less happy than non-weekend workers (Bryce, 2019).  And a study utilising an 

experience-sampling methodology, found young workers were less happy when 

they worked at weekends (Bryson and MacKerron, 2016). 

 

5.5.3.3 Nonstandard 

My results suggesting that workers with nonstandard schedules had elevated 

depressive symptoms concurs with previous findings from studies in the UK using 
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BHPS data which compared shiftworkers to non-shiftworkers (Bara and Arber, 

2009), and male daytime workers to non-daytime workers (Robone et al., 2010).  

However, among men the work characteristics, job dissatisfaction and 

dissatisfaction with income explained the association, and among women these 

characteristics attenuated the association somewhat. 

 

Similar to the findings for extra-long work hours, neither men nor women in 

nonstandard schedules had statistically elevated symptoms after accounting for 

overlapping atypical work patterns in the sensitivity testing.  As noted above this 

could be due to temporaral work patterns clustering together, or the intensity of 

work rather than the timing of work.  Comparably a study of American retail and 

food service workers which accounted for weekly work hours found no differences 

in psychological distress or happiness among evening and night workers compared 

to day-time workers, but did find poorer mental health among workers with 

rotating or variable shifts and among workers who did not have at least an 11 hour 

break between shifts (Schneider and Harknett, 2019).    

 

Corresponding with a study using data from Health Survey England which found no 

differences in mental wellbeing between shift and non-shift workers (Weston, 

2014), my findings also suggested no differences in wellbeing between nonstandard 

and standard schedule workers among women.  In contrast, I found men with 

nonstandard schedules had lower wellbeing, however, demographic and SEP 

characteristics, particularly lower household income, appeared to explain this 

association. 

 

5.5.4 Spatial patterns 

My findings suggested that among women only, working remotely was associated 

with better wellbeing, with the sensitivity testing suggesting that it was those 

working at/from home rather than those in ǘƘŜ ΨƻǘƘŜǊΩ ǊŜƳƻǘŜ ŎŀǘŜƎƻǊȅ ǿƘƻ ƘŀŘ 

higher scores.   This extends the limited research findings of elevated job-related 

wellbeing among UK homeworkers in the LFS and Skills and Employment Survey 

(Felstead and Henseke, 2017), and of young ƳƻōƛƭŜ ΨǇƘƻƴŜ ŀǇǇ ǳǎŜǊǎ who said they 
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were happiest homeworking (Bryson and MacKerron, 2016), though neither of 

these disaggregated their results by sex. Furthermore, there is some extant 

evidence suggesting that homeworking may benefit women more than men, 

enabling them to combine work and family roles (Collins et al., 2013; Shepherd-

Banigan et al., 2016).  Lǘ ƛǎ ŀƭǎƻ ǇƻǎǎƛōƭŜ ǘƘŀǘ ǘƘƻǎŜ ƛƴ ǘƘŜ ΨƻǘƘŜǊΩ ŎŀǘŜƎƻǊȅ ǎǇŜƴǘ 

more time travelling, which, according to time-use studies, has been linked to long 

working hours (Wheatley, 2012). 

 

5.5.5 Work conditions and Inflammation 

With regards to the secondary aim, as noted in the sections above, work conditions 

appeared to explain some of the associations between atypical work patterns and 

mental health; however, the regression analyses using the sub-samples of 

participants with markers of inflammation did not yield any associations between 

any of the work patterns and depressive symptoms.  I also found no association 

between the inflammatory markers and depressive symptoms.  Other studies have 

noted a loss of significant association between depressive symptoms and 

inflammation after adjusting for health behaviours, though this was among 

coronary heart disease patients rather than a sample of workers (Duivis et al., 

2011).  In contrast, a recent study using the same data as me found that relative to 

permanent workers, temporary workers and the unemployed had higher fibrinogen 

levels, whereas the self-employed had similar levels of fibrinogen to permanent 

workers (Sumner et al., 2019).  However, whilst that study accounted for sex, it did 

not sex-stratify its results, whereas my results were sex-stratified.  Furthermore my 

sub-sample was considerably smaller than the sample I used in the main analyses, 

so it is possible there was a loss of statistical power owing to this stratification.   

 

5.5.6  Mechanisms and implications 

The atypical temporal patterns had the strongest associations with poor mental 

health, particularly among women.   Perhaps deviating from the traditional  

Monday-Friday, 9-5 working week leads to elevated stress due to an imbalance 

between the effort expended and the rewards for the effort (Siegrist, 1996).  

However, this work-related stress model does not fully explain why the elevations 
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in depressive symptoms tended to be small, nor why some sex-related differences 

were observed.   According to the transactional theory of stress, whether a stress 

ǊŜǎǇƻƴǎŜ ƛǎ ǘǊƛƎƎŜǊŜŘ ŘŜǇŜƴŘǎ ƻƴ ǘƘŜ ƛƴŘƛǾƛŘǳŀƭΩǎ ǇŜǊŎŜǇǘƛƻƴǎ ǊŜƎŀǊŘƛƴƎ ǘƘǊŜŀǘǎΣ 

challenges, resources and abilities (Lazarus and Folkman, 1984). 

 

Indeed, it has been argued that men and women respond differently to the quantity 

of work and time-pressures (Rivera-Torres et al., 2013). Potential pressures arising 

from working against social and labour-force norms might contribute to this.   

Although women are less likely than men to work long and/or unsociable hours in 

UK society  (Davaki, 2016; Presser et al., 2008) those who do so might experience 

ƳƻǊŜ ΨǎƻŎƛŀƭ ŘŜǎȅƴŎƘǊƻƴƛȊŀǘƛƻƴΩ i.e., an interference with their ability to participate 

in family and social life (Angerer and Petru, 2010; Haines III et al., 2008; Norder et 

al., 2015). This was demonstrated in a study of junior doctors which found that 

working unsociable hours frequently increased work-life interference and higher 

psychological strain (Tucker et al., 2010).   Nonetheless, relationships between 

atypical temporal patterns and poorer mental health might be mediated by 

unhealthy lifestyles, insufficient time for recovery, and poor quality sleep (Härmä 

and Kecklund, 2010; Taris et al., 2010).   Indeed, they have been associated with 

physical inactivity (Angrave et al., 2015; Kirk and Rhodes, 2011), excessive alcohol 

intake (Virtanen et al., 2015), and barriers to healthy eating (Escoto et al., 2012).  

Additionally, a lack of recovery time due to work scheduling has been found to be a 

ŦŀŎǘƻǊ ƛƴ ǎƻƳŜ ǿƻǊƪŜǊǎΩ ǇŜǊŎŜǇǘƛƻƴǎ ƻŦ ŦŀǘƛƎǳŜ (Tucker et al., 2010).  However, these 

potential mediation effects were beyond the scope of this investigation. 

 

Another explanation might relate to the gendered nature of some work.  Among 

women, weekend work is usually in low-paid service sector jobs (Presser and 

Gornick, 2005), whereas long working hours tend to be associated with working in 

male-dominated occupations (Hegewisch and Hartmann, 2014).  Furthermore, 

women tend to work long total hours (i.e., combined paid and unpaid hours) 

(Peristera et al., 2018).  This potential double-burden of long paid hours combined 

with unpaid housework and caring has been linked to poor physical health (Thomas 

et al., 2018), and work-family conflict (Nilsen et al., 2017).  However, these added 
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pressures were also beyond the scope of this investigation, though this could be an 

interesting avenue for future research. 

 

Whilst my results generally suggested it was long and unsociable temporal patterns 

that were associated with poorer mental health, the potential mechanisms outlined 

above do not address why men working part-time also had elevated depressive 

symptoms.   It is noteworthy that part-ǘƛƳŜ ǿƻǊƪ Ƙŀǎ ōŜŜƴ ŀǎǎƻŎƛŀǘŜŘ ǿƛǘƘ ΨōŀŘ ƧƻōΩ 

characteristics, like low pay and poor work conditions (Burgard and Lin, 2013).  

Furthermore, previous research found individuals with health problems were more 

likely to work part-time rather than full-time (Gannon and Roberts, 2011).   

However, due to the cross-sectional nature of my investigation, I cannot confirm if 

men were selected into part-time work because of their health.   

 

Health selection might also, at least partially, explain my findings relating to the 

precarious work patterns.  For example, it has been mooted that individuals high in 

SWB select into self-employment (Amorós et al., 2020; Rietveld et al., 2015).  And 

regarding the other type of precariousness, in my investigation temporary workers 

tended to be younger, more highly educated and less likely to have a chronic illness 

than permanent employees.  Research has found the healthy worker effect, which 

posits that the risk of hazard exposure (i.e., health and safety risks/risks of 

occupational injuries/poor working conditions) increases with duration in 

employment and prompts unhealthy staff to leave, is biased towards young people, 

and might be associated with temporary work (M. Virtanen et al., 2005c).  

Temporary staff usually have less hazard exposure and therefore reduced risk, but if 

they  fall ill and are absent due to illness (including depression), employers can 

more easily dismiss them than permanent staff - because they are afforded less 

legal protection than permanent workers.   Nonetheless, due to the cross-sectional 

nature of my investigation, I cannot confirm if there was a selection effect. 

 

Volition might also provide some explanation of my findings.  Workers may believe 

that they have little choice over their work patterns ς perhaps due to job 

availability, or because they interpret over-commitment to be a necessary 
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investment for their career - in such cases, demands may be high and autonomy 

may be low, and can induce stress (Karasek, 1979).   In contrast, where workers 

have chosen their work patterns, positive wellbeing outcomes have been noted 

(Ellingson et al., 1998; Krausz et al., 1995).  For example, social exchange theory has 

been applied to explain why homeworkers are prepared to expend extra effort on 

work in return for the opportunity to work from their homes (Felstead and 

Henseke, 2017).  However, as to why my results suggested higher wellbeing among 

remote working women but not men, might be explained by the different 

motivations for homeworking.  Women tend to choose to work from home to 

better reconcile work with family/housework and personal benefits, whereas men 

homework to escape from office distractions and social control (Reuschke, 2019).  

Furthermore, homeworking men are less likely than homeworking women to be 

self-employed (Reuschke, 2019); therefore, they might experience more stress due 

to  lower levels of social support from colleagues and trust from their managers 

(Grant et al., 2013; Lundberg and Lindfors, 2002).  Indeed one study showed that 

men, but not women, had raised levels of adrenalin after a day of working from 

home (Lundberg and Lindfors, 2002). 

 

Some researchers have differentiated between opportunity and necessity self-

employment assuming that those entering self-employment to pursue an 

opportunity, rather than to escape unemployment, have greater wellbeing (Ryff, 

2019; Wiklund et al., 2019).  However, the UKHLS did not gather data with which I 

could test this.  Nonetheless, I did sensitivity test different types of self-employment 

and found greater mental wellbeing among freelancers.  Freelancers have been 

described as a hybrid between temporary employees and entrepreneurs, which 

though linked with job insecurity provides non-pecuniary benefits including 

flexibility and autonomy, but also the ability to avoid organisational politics (Nawaz 

et al., 2020).   Similarly temporary work is sometimes chosen because it can enable 

workers to control their work-time, can be less complex and demanding (Gallie et 

al., 1998; Parker et al., 2002; M. Virtanen et al., 2005c),  provide opportunities for 

skill acquisition and the potential to transition into permanent work (Connelly and 

Gallagher, 2004), and provide opportunities for variety, and avoid office politics  
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(Casey and Alach, 2004).  Such factors can mitigate the negatives of job insecurity 

(Vulkan et al., 2015). 

 

Finally it is noted that upon adjustment for work conditions, especially job 

satisfaction and income satisfaction, several of the associations between the 

atypical work patterns and the two outcomes attenuated and some lost statistical 

significance.  Researchers have suggested that such work factors mediate the 

relationship between work and mental health (Bonde, 2008).   However, as this was 

a cross-sectional analysis, causal pathways, could not be confirmed. 

 

5.5.7 Strengths and limitations 

Although previous studies are informative about some of the atypical work patterns 

and mental health, some patterns, such as weekend working and remote working 

have attracted little research attention, and many of the studies have excluded 

workers with very atypical work patterns, examined specific groups of workers, and 

not included women.  My investigation was not restricted to a particular employer, 

occupational group, employment grade, or specific age cohort.  Instead it focused 

on a large, nationally representative, heterogeneous sample of workers comprising 

of employees and the self-employed, men and women.  This included workers of all 

ages (16+ years) and did not exclude those who remained in the workforce despite 

reaching or exceeding state pension age.  Accordingly, my results are generalisable 

to the UK.     

 

Mental health was measured using two validated measures, the GHQ-12 scale for 

depressive symptoms and the (S)WEMWBS for mental wellbeing.  However, owing 

to the cross-sectional design, reverse causality cannot be ruled out. Nonetheless, 

research has found that workers adapt to deteriorations in their mental health  by 

reducing work hours, changing work patterns, and exiting jobs (De Raeve et al., 

2009); and some studies found that long work hours predicted depressive 

symptoms. (Marianna Virtanen et al., 2012; M. Virtanen et al., 2011).   However, 

research has also found that poor mental health may increase selection into 

temporary work (Dawson et al., 2015a; M. Virtanen et al., 2005a; P. Virtanen et al., 
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2005; Wagenaar et al., 2012) and increase the risk of intermittent employment 

histories (M. Virtanen et al., 2005b; P. Virtanen et al., 2005; Waenerlund et al., 

2011a).  Nonetheless, there is currently only a  little evidence of mental-health 

selection into self-employment or remote working (Wiklund et al., 2018).  People 

high in SWB have been found to select into self-employment (Amorós et al., 2020; 

Rietveld et al., 2015), but so have individuals with mental health problems (Stephan 

et al., 2020a).   

 

5.5.8 Conclusion 

This investigation shows a relationship between atypical work patterns and mental 

health, but there are sex differences in these associations.  The poorest mental 

health was experienced by women working extra-long hours and most/all 

weekends, by men with poor psychosocial work conditions working at weekends, 

and by men and women working nonstandard schedules.  In contrast, positive 

mental health was experienced by women and men working in self-employment, 

and by women working remotely.   Whilst the main analysis showed no relationship 

between temporary work and mental health, sensitivity testing suggested that 

women in fixed-term temporary work experienced better mental health than 

employees. 
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6 Chapter Six: Accumulation of episodes of atypical work patterns and 
subsequent depressive symptoms 

 
 

Chapter five found several atypical work patterns were associated with poor mental 

health, however, the analyses were cross-sectional.  This one-time measurement 

cannot support any inferences on temporal order, cumulative effects, nor take 

account of the complexity of the working life course which for some people includes 

transitioning between work patterns and/or into and out of work.  This chapter 

aims to fill some of these gaps. The objective was to examine if there are 

longitudinal associations between accumulated atypical work patterns and 

depressive symptoms within a general population sample of men and women aged 

16 and over employed or self-employed in the UK.  The hypothesis was that 

cumulative episodes of atypical work over a five-year period will contribute to 

subsequent elevations of depressive symptoms; and increasing numbers of 

episodes in atypical work will be associated with increasing numbers of symptoms 

reflecting a graded or dose-response association.  This investigation was restricted 

to depressive symptoms since at the time of my analysis there were insufficient 

data availabe on mental wellbeing (as measured by SWEMWBS) to be able to take 

account of it at both baseline and subsequent to the accumulation of episodes of 

atypical work. This current chapter describes the analytic samples, analytic 

approach, and results for these objectives.  

 

6.1 The analytic samples 

6.1.1 The master sample 

As noted in the Method Chapter (section 4.1) the UKHLS was an ideal dataset for 

investigating this objective as it collects data on work, mental health, and 

covariates, from household members which it follows longitudinally.  At the time of 

conducting the analyses for this chapter, there had been seven waves of data 

collection.  Nonetheless to take advantage of the enlarged sample at w2, and 

because data on two of the atypical work patterns were not available at w1, the 

master sample was initially created from 26,216 participants interviewed at all 
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waves between w2 (2010-12) and w7 (2015-17).  The aim was to utilise data about 

work gathered between w2 and w6 and subsequent depressive symptoms at w7 

while taking account of prior depressive symptoms at baseline.  However, as shown 

in the Method Chapter (section 4.1.2 and Tables 4.1 and 4.2) between w2 to w6, 

some participants transitioned into and out of paid work and/or between 

employment and self-employment.  In as much as some work patterns, especially 

the most precarious ones have been characterised by transitions into and out of the 

labour force (Givord and Wilner, 2015), I wanted to retain participants if they had 

worked at least once during the period, and thus had an opportunity to work in an 

atypical work pattern.   

 

By excluding anyone who had not worked at all, the master sample was reduced to 

17,441 participants aged 16+ who had data on economic activity and were in paid 

employment or self-employment at least once between w2 to w6 and who were 

interviewed at w7.  Similarly, a second master sample, comprising of 17,214 

participants, was created to account for the fact that participants were only asked 

about two of the work patterns at alternative waves (w2, w4 and w6).  These two 

master samples were then used to construct analytic samples for each work 

pattern, as explained below and in Figure 6.1. 

 

Furthermore, to account for transitions and heterogeneity in these samples, I 

created a covariate which adjusted for economic inactivity such as unemployment, 

training, and retirement by counting the number of episodes of non-working 

(between one and four times) during w2 to w6 (as explained in the Method Chapter 

section 4.4.2).  Nonetheless, to check if my approach to sampling caused bias, 

additional master samples were created which were restricted to participants in 

paid work (employment/self-employment) at all relevant waves (w2 to w6 for three 

of the atypical patterns, and alternative waves for the other two patterns), and 

these were used for some of the sensitivity testing.   
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6.1.2 Analytic samples   

The previous chapter found self-employment, extra-long hours (җ55 hours/week), 

nonstandard schedules and most/all weekends were each associated with 

depressive symptoms in the cross-sectional w2 analyses.  Therefore, these atypical 

work patterns were selected for the current investigation.  Although temporary 

work was only associated with depressive symptoms in sensitivity tests, it was also 

included in this investigation because of claims relating it to adverse economic and 

health inequalities (Vlandas, 2013).  Furthermore, due to the heterogeneity 

previously noted in the temporary work exposure, ideally the sub-types i.e., fixed-

ǘŜǊƳ ŀƴŘ ΨƻǘƘŜǊ ǘŜƳǇƻǊŀǊȅΩ ǿƻǳƭŘ ƘŀǾŜ ōŜŜƴ ŀƴŀƭȅǎŜŘΣ ōǳǘ ŀǎ ǎƘƻǿƴ in Table 13.2 

in the Appendix (section 13.1), some of the cell sizes were too small to produce 

robust results. 

 

As explained previously (Method Chapter, section 4.3.4), at each wave, binary 

variables were created for each of the work patterns.  These were summed to 

provide continuous scores denoting the cumulative episodes worked in the atypical 

pattern ranging from 0-5 episodes (and 0-3 for weekend working and nonstandard 

schedules).  To ensure the zero count of participants was as homogeneous as 

possible and did not include people who were economically inactive, I restricted the 

zero counts to participants who only worked in the typical work pattern at all waves 

(i.e., 5 waves in permanent employment, as an employee, or working full-time 

weekly hours, or 3 waves in standard schedules and non-weekends).  After then 

excluding participants without observed data on the depressive symptoms outcome 

(GHQ-12), as illustrated in Figure 6.1 below, the resultant five analytic samples were 

reduced to: 13,264 for temporary work, 12,718 for self-employment, 11,840 for 

extra-long hours, 12,965 for most/all weekends and 13,385 for nonstandard 

schedules.   
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Figure 6.1: Flow diagram illustrating the formation of the five analytic samples for the analysis of the cumulative 
effect of atypical work patterns and subsequent depressive symptoms (as measured by GHQ-12).   
(Note: Extra-long hours = җ55hrs/wk. Data was multiply imputed; obs = observed i.e., not imputed data, on the 
outcome) 

 
 

6.2 Measures 
 
6.2.1 Outcome 

Depressive symptoms were measured by the 12-item General Health Questionnaire 

(GHQ-12) which was administered to participants at w7.   As a continuous measure, 

scores were summed and ranged from 0 (least symptoms) to 36 (most symptoms).  

Further details are provided in the Method Chapter (section 4.2.1.1) 

 

6.2.2 Exposures 

As noted above, and in the Method Chapter (section 4.3.4), the exposures were 

cumulative episodes of each atypical work pattern.   Binary variables created for 

each of the work patterns were summed to provide continuous scores denoting the 

cumulative episodes worked in the atypical pattern ranging from 0 episodes to 5 

episodes for temporary work, self-employment and extra-long hours (җ55 

hours/week),  and 0-3 for weekend working and nonstandard schedules.     
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6.2.3 Covariates 

To account for depressive symptoms at baseline, GHQ-12 was measured at w2.  I 

also used data on demographic, and socio-economic factors from w7 to adjust for: 

sex, age, age-squared, marital status, children in the household, housing tenure, 

educational attainment, equivalised household income, and National Statistics 

Socio-economic Classification (NS-SEC).   As explained in the Method Chapter 

(section 4.6.2.2) since it is considered that concurrent covariates are likely to most 

strongly impact depressive symptoms at the same wave, I used the covariates from 

w7 as depressive symptoms were also measured at w7.   However, as the UKHLS 

does not include a derived variable bringing forward diagnoses of health conditions 

reported at earlier waves, it was necessary for me to create a binary variable for 

chronic health using data from w1 to w7.  As noted above, I also adjusted for 

episodes of non-working by adding in the continuous variable for economic 

inactivity.  Furthermore, as explained in Chapter Two (section 2.1.1) and Chapter 

Four (section 4.3.4) to account for part-time workers whose motivations for not 

working longer than 35 hours per week may differ to those working longer hours, 

and who may be exposed to poorer work conditions, for the extra-long hours 

analysis, I added a binary covariate to account for time spent working part-time 

hours.  To account for the psychosocial work environment, I adjusted for the 

following potential mediators - job satisfaction, income satisfaction, satisfaction 

with leisure time, each from w7; and work autonomy and job physicality from w6 

and w5 respectively as they were not available at w7.  Further detail on all these 

variables are provided in the Method Chapter (sections 4.4 and 4.5). 

 

6.3  Analytic approach 
 
6.3.1 Missing data  

To account for missing data on exposures and covariates, I applied multiple 

imputation by chained equations and imputed 46 datasets per sample.  As 

explained in the Method Chapter (section 4.6.1.1) the number of imputations 

reflect the proportion of missing data.  The imputation models included all analysis 
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variables and were checked using recommended diagnostic methods (explained in 

Method Chapter section 4.6.1.2) to ensure that the number of imputations was 

sufficient for the analyses.  As explained in the Method Chapter (section 4.6.3) tests 

(not shown) identified an interaction between nonstandard schedules and age, and 

most/all weekends and sex, therefore, imputations and analyses were repeated 

after stratifying for age and sex respectively.  The post-imputation regression 

analyses excluded the imputed outcome variable (von Hippel, 2007).  Further detail 

about this methodology for handling missing data, is in the Method Chapter 

(section 4.6.1), and item missingness is found in the Appendix (section 13.2).   

 

6.3.2 Analysis and analytic models 

Sample characteristics were described, followed by an assessment of their bivariate 

association with the outcome.  OLS regression analyses tested the association 

between the accumulation of each work pattern and subsequent depressive 

symptoms, adjusting for covariates, including baseline depressive symptoms, and 

potential mediators.  As explained in the Method Chapter (sections 4.4 and 4.6.2.2) 

covariates were selected initially for theoretical reasons, grouped into theoretically 

distinct sets, tested for their statistical contribution to the set, and and then used in 

model building.  The first model adjusted for episodes of non-working (and in the 

extra-long hours working exposure, it also adjusted for part-time hours).  The 

second added baseline depressive symptoms.  The third added demographic 

characteristics (sex, age, age-squared, marital status, and children in the 

household).  The fourth added SEP measures (housing tenure, educational 

attainment, equivalised household income, and NS-SEC job classification).  The fifth 

added chronic health conditions.  Sixthly, work factors were included (job 

satisfaction, income satisfaction, satisfaction with leisure time, work autonomy, and 

job physicality).  

 

As explained in the section 4.6.3 (Method Chapter), in the present chapter 

statistically significant interactions with sex and age were identified for most/all 

weekends and nonstandard schedules respectively.  Therefore, the analysis for 

most/all weekends was sex-stratified and that for nonstandard schedules was age-
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stratified - the results for these are presented in section 6.4 of this chapter.  As no 

other significant interactions were identified, none of the other analyses were 

stratified.   

 

As explained in the Method Chapter (e.g., section 4.6.4, and Appendix section 11.9), 

I carried out several sensitivity tests - using complete case data; analysing an 

employment precarious model adjusting for worker voice and benefits; and 

restricting the sample to adults who were in paid work at all waves.  These tests and 

their results are explained in section 6.4.3.7 of this chapter.  I also conducted an 

additional sensitivity analysis to check whether there was a difference in the results 

of using the MID approach (i.e., multiple imputation then deleting the imputed 

outcomes) and using imputed outcomes in the analyses (as explained in the Method 

Chapter, section 4.6.1.3). I found no substantive differences, and the imputed 

outcome results have not been included in this thesis.   

 

All statistical analyses, applying longitudinal study weights (so the results could be 

generalised to the UK population), were performed in Stata 14.0 and used the 

survey and MI commands.  A significance level of 95% (p<0.05) was applied. 

 

6.4 Results 

6.4.1 Descriptive characteristics 

The characteristics of each of the five samples were similar.  As shown in Tables 6.1 

to 6.5, they tended to comprise almost equal proportions of men and women, 

participants tended to be married (72-75%), have no children living in the 

household (64%), and to be aged 45 years on average.  More than two-fifths had a 

degree or higher, less than one-third had a routine occupation, and most had no 

chronic illness (90%).  Most had job satisfaction, two-thirds had income satisfaction, 

and nearly 60% were satisfied with their leisure time.  Almost 60% did not have a 

physically active job, and more than four-fifths worked at all waves.  An overview of 

the characteristics for each of the work patterns is provided below, followed by the 

bivariate associations of the characteristics with depressive symptoms. 
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6.4.1.1 Temporary work 

Table 6.1 shows that across the five waves, 25% worked in temporary jobs, of which 

most did so just once.  Relative to participants in permanent work at all waves, 

participants with one episode of temporary work (15.1%) tended to be younger, 

have no children at home, live in rented accommodation, have a routine job, lower 

household income, and lower work autonomy, income satisfaction, and leisure time 

satisfaction.   In contrast, participants with five episodes (0.3%) were the most likely 

to be married, have older children, home ownership, a degree, work in 

management/professional jobs, and have leisure time satisfaction.  Participants 

with four episodes (1.1%) had the highest household income.  Participants with two 

episodes (5.9%) were the most likely to have episodes of non-working. 

 

6.4.1.2 Self-employment 

Table 6.2 shows that across the five waves, 21.5% of the sample were self-

employed and duration in self-employment followed a j-shaped pattern, with 9.1% 

having five episodes of it.  Men were more likely than women to be self-employed 

and this was the most evident among those with five episodes of self-employment 

(68.9% men, 31.1% women), and age was positively associated with an 

accumulation of self-employment episodes.  Work autonomy and job satisfaction, 

but also diagnosed chronic illness, tended to be higher among the self-employed 

than employees, and the self-employed were less likely to have 

managerial/professional jobs.  Participants with one episode of self-employment 

(4.4%) were the most likely to be single, have a degree or higher, but have the most 

episodes of non-working.  Those with five episodes (9.1%) were the most likely to 

be married and homeowners, least likely to have children at home, most likely to 

have an intermediate job, and although they were the most likely to be in the top 

household income group, more than a fifth were in the bottom income group.  

Three episodes of self-employment (2.6%) were associated with the highest 

proportions of diagnosed chronic illness, and the lowest incomes, but compared to 

other self-employed workers, they were more likely to have a 

managerial/professional occupation.  Those with two episodes of self-employment 

(3.0%) had the most job satisfaction.   
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Table 6.1: Characteristics of the analytic sample for temporary contracts  
All  Duration in temporary contracts: episodes  

0  1  2  3  4  5  
 

N 13264 10120 1956 693 316 142 37 
 

% 100.0 75.0 15.1 5.9 2.6 1.1 0.3 
 

Sex 
       

ns 
Male 51.3 52.2 48.9 46.8 51.0 47.8 43.9 

 

Female 48.7 47.8 51.1 53.2 49.0 52.2 56.1 
 

Age (low to high) 
      

*  
Mean 45.5 46.4 42.3 42.1 45.4 44.4 47.1 

 

SD 12.8 11.5 15.8 16.3 15.2 14.4 12.1  

Marital status 
       

***  
Married 72.8 76.8 60.4 58.5 61.2 71.8 80.1 

 

Single 18.9 14.8 31.5 32.8 30.4 21.8 16.3 
 

Divorced 8.3 8.4 8.1 8.7 8.4 6.4 3.6 
 

Youngest child in household 
      

***  
None 64.2 62.4 68.7 71.6 71.1 67.9 63.3 

 

0-4 years 7.4 7.5 7.8 5.8 4.4 12.9 5.4 
 

5-9 years 15.0 15.8 13.0 12.1 12.1 11.7 12.3 
 

10-15 years 13.4 14.2 10.5 10.5 12.3 7.5 18.9 
 

Housing tenure 
       

***  
Owned 76.2 78.7 65.8 71.5 71.5 84.7 83.7 

 

Private rented 13.2 11.5 19.9 18.4 13.5 7.3 9.0 
 

Social rented 10.6 9.8 14.3 10.0 15.0 8.0 7.3 
 

Education attainment 
      

***  
Degree or higher 44.8 42.7 47.1 55.3 57.2 64.1 63.8 

 

A-level 20.0 19.7 22.4 19.5 17.3 16.7 6.5 
 

GCSE 18.7 19.9 17.2 13.0 12.7 9.4 7.3 
 

Other 12.4 13.2 10.1 8.5 12.2 8.3 12.4 
 

None 4.1 4.5 3.2 3.8 0.6 1.5 0.0 
 

Equivalised household income 
      

***  
5th quintile (highest) 21.7 23.2 15.1 19.5 21.1 29.8 16.9 

 

4th quintile 21.7 22.7 18.6 18.8 19.9 20.0 25.1 
 

3rd quintile 20.8 20.6 20.8 22.5 20.3 15.8 32.3 
 

2nd quintile 20.0 19.5 21.0 22.3 19.6 23.3 7.2 
 

1st quintile (lowest) 15.8 13.9 24.4 17.0 19.1 11.1 18.4 
 

NS-SEC occupations 
      

***  
Management/professional 45.2 46.8 36.7 40.4 51.3 59.7 62.2 

 

Intermediate 23.4 22.3 27.3 23.7 22.6 23.6 30.2 
 

Routine 31.5 30.9 36.0 35.9 25.7 16.7 7.6 
 

Chronic illness 
       

ns 
None  90.2 90.2 89.9 91.8 87.3 91.7 87.4 

 

Diagnosed 9.8 9.8 10.1 8.2 12.7 8.3 12.6 
 

Work autonomy (high=more autonomy) 
      

*  
Mean 11.7 11.8 11.3 11.0 11.2 11.6 11.6 

 

SD 3.9 3.9 4.0 4.2 4.1 4.0 4.3  

Job satisfaction 
      

ns 
Satisfied 80.4 80.2 79.9 83.2 79.7 81.6 72.2 

 

Neutral 8.5 8.1 8.6 9.5 7.5 10.1 19.9 
 

Dissatisfied 11.2 11.6 11.5 7.3 12.8 8.3 7.9 
 

Income satisfaction 
      

*  
Satisfied 66.7 67.9 62.4 64.5 60.3 67.1 67.8 

 

Neutral 11.1 10.7 11.4 13.5 13.3 12.0 11.6 
 

Dissatisfied 22.2 21.4 26.3 22.0 26.4 20.9 20.6 
 

Leisure satisfaction 
      

*  
Satisfied 59.1 58.5 58.8 65.4 62.5 64.8 74.2 

 

Neutral 13.0 12.8 15.3 11.5 11.3 9.5 13.1 
 

Dissatisfied 27.9 28.7 25.9 23.1 26.2 25.7 12.7 
 

Job physicality 
      

ns 
Not at all  19.9 19.1 22.5 19.8 20.4 16.6 15.4 

 



227 

Not very  38.2 37.7 40.0 40.2 36.7 33.4 30.2 
 

Fairly  26.5 27.3 23.6 25.8 27.3 33.6 35.2 
 

Very  15.4 15.9 13.9 14.1 15.6 16.4 19.2  

Baseline depressive symptoms (low to high)       ns 
Mean 10.6 10.5 11.0 10.8 10.8 10.8 11.9  
SD 4.9 4.7 5.5 5.3 4.9 4.8 6.4  

Duration non-working: episodesϞ 
      

***  
0  84.1 97.1 43.4 39.7 51.4 60.3 100.0 

 

1 5.8 1.9 17.5 16.8 18.7 18.4 0.0 
 

2  3.5 0.5 12.9 15.3 15.9 7.7 0.0 
 

3  3.3 0.2 12.2 17.9 6.3 8.0 0.0 
 

4  3.1 0.2 14.0 10.2 7.4 5.5 0.0 
 

Trade union membership          
complete case data, N 11167 9397 1082 409 172 83 24  
Member 28.8 30.3 21.9 20.2 17.5 22.6 43.3 ***  
Non-member 21.7 20.2 27.9 30.2 31.5 34.3 21.1  
No union 49.5 49.5 50.2 49.6 51.0 43.1 35.5  

Work pension          
complete case data, N 11405 9570 1122 442 181 85 25  
Member 66.6 69.0 54.6 53.3 57.7 53.6 55.8 ***  
Non-member 13.1 12.0 18.6 20.5 13.8 17.9 10.3  
No pension 20.3 18.9 26.9 26.2 25.5 28.6 34.0  

Notes: figures are percentages unless stated otherwise.  Data are multiply imputed unless stated otherwise. 
Percentages and means are weighted. Sample sizes are unweighted.   *p<0.5 **p<0.01 ***p<0.001 
Ϟ ŘǳǊŀǘƛƻƴ ƻŦ ƴƻƴ-working is derived from an item on economic activity, whereas duration of temporary work is 
derived from an item on whether work is temporary or permanent, some people categorised as non-working 
may have also said they were permanent/temporary workers. 

 
 
  



228 

 

 
Table 6.2:  Characteristics of the analytic sample for self-employment  

All Duration in self-employment: episodes  
0 1 2 3 4 5 

 

N 12718 9850 572 407 331 342 1216 
 

% 100.0 78.5 4.4 3.0 2.6 2.3 9.1 
 

Sex 
       

***  
Male 51.8 48.9 57.7 58.3 61.5 55.4 68.9 

 

Female 48.2 51.1 42.3 41.7 38.5 44.6 31.1 
 

Age (low to high) 
      

***  
Mean 46.4 45.2 48.3 48.3 48.9 50.9 52.5 

 

SD 12.4 11.8 15.2 14.6 13.7 13.2 11.5  

Marital status 
       

**  
Married 74.9 74.8 67.7 76.5 74.7 75.4 78.8 

 

Single 16.3 16.7 20.9 14.6 18.8 14.9 11.3 
 

Divorced 8.8 8.5 11.4 8.9 7.0 9.7 9.9 
 

Youngest child in household 
      

**  
None 63.8 62.5 66.9 63.5 67.4 68.4 72.1 

 

0-4 years 7.4 8.0 5.0 6.3 6.8 3.7 4.9 
 

5-9 years 15.3 15.5 18.8 16.5 14.1 17.5 11.5 
 

10-15 years 13.4 14.0 9.3 13.7 11.7 10.4 11.6 
 

Housing tenure 
      

***  
Owned 77.1 77.1 68.5 70.1 71.4 78.3 84.5 

 

Private rented 12.8 12.6 15.0 17.7 17.7 12.5 10.5 
 

Social rented 10.1 10.3 16.5 12.2 10.9 9.2 5.0 
 

Education attainment 
      

*  
Degree or higher 43.7 44.4 48.0 42.6 46.5 40.1 41.2 

 

A-level 19.8 20.0 16.8 21.2 17.8 23.5 18.4 
 

GCSE 19.2 19.3 18.1 20.0 19.7 17.1 17.8 
 

Other 12.8 12.3 12.6 10.8 10.6 13.7 15.3 
 

None 4.5 4.0 4.5 5.5 5.4 5.5 7.4 
 

Equivalised household income 
      

***  
5th quintile (highest) 22.4 22.4 18.2 22.9 20.0 21.0 26.1 

 

4th quintile 21.7 23.2 14.1 14.9 11.5 10.8 18.4 
 

3rd quintile 20.5 21.4 18.9 18.0 17.5 20.4 16.3 
 

2nd quintile 19.5 19.8 18.9 17.3 21.0 22.7 17.5 
 

1st quintile (lowest) 15.9 13.2 29.9 26.9 30.0 25.1 21.7 
 

NS-SEC occupations 
      

***  
Management/professional 46.0 49.3 37.3 37.8 43.5 40.5 28.3 

 

Intermediate 24.3 16.5 35.7 40.7 45.4 47.7 68.5 
 

Routine 29.7 34.2 27.0 21.5 11.1 11.8 3.2 
 

Chronic illness 
      

**  
None  89.7 90.4 86.1 85.8 84.7 85.7 89.1 

 

Diagnosed 10.3 9.6 13.9 14.2 15.3 14.3 10.9 
 

Work autonomy (high=more autonomy) 
      

***  
Mean 11.9 11.3 13.2 13.4 14.0 13.8 14.7 

 

SD 3.9 3.8 3.5 3.6 2.9 3.3 2.3  

Job satisfaction 
      

***  
Satisfied 80.4 78.9 86.8 92.4 87.1 81.4 86.6 

 

Neutral 8.2 8.6 6.4 4.7 5.5 7.1 6.3 
 

Dissatisfied 11.5 12.5 6.8 2.9 7.4 11.5 7.1 
 

Income satisfaction 
      

ns 
Satisfied 67.6 68.0 65.0 67.4 69.7 64.5 64.9 

 

Neutral 10.5 10.8 7.6 10.5 10.0 10.8 9.2 
 

Dissatisfied 21.9 21.2 27.4 22.1 20.3 24.7 25.9 
 

Leisure satisfaction 
      

ns 
Satisfied 59.5 58.9 60.9 62.3 66.6 60.1 60.1 

 

Neutral 12.6 12.7 14.8 15.5 9.4 13.4 10.5 
 

Dissatisfied 27.9 28.4 24.3 22.2 24.0 26.5 29.4 
 

Job physicality 
      

***  
Not at all physical 19.7 18.1 21.2 22.3 27.0 24.3 27.6 

 

Not very physical 37.6 37.8 38.4 38.9 39.6 34.4 35.9 
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Fairly physical 26.9 28.0 22.9 24.7 21.6 26.2 22.2 
 

Very physical 15.7 16.1 17.5 14.1 11.8 15.1 14.3 
 

Baseline depressive symptoms (low to high)       *  
Mean 10.6 10.6 11.2 11.1 10.7 11.3 10.1  
SD 4.8 4.7 5.6 5.1 5.2 5.7 4.4  

Duration non-ǿƻǊƪƛƴƎΥ ŎƻǳƴǘǎϞ 
      

***  
0  88.9 94.8 36.8 47.3 50.0 62.7 100.0 

 

1  4.6 2.8 12.6 13.0 18.2 28.8 0.0 
 

2  2.7 0.9 16.7 15.3 22.7 3.5 0.0 
 

3  1.8 0.6 11.4 20.3 5.6 3.1 0.0 
 

4  2.0 0.8 22.5 4.1 3.4 1.9 0.0 
 

Notes: figures are percentages unless stated otherwise.  Data are multiply imputed. Percentages and means are 
weighted. Sample sizes are unweighted.   *p<0.5 **p<0.01 ***p<0.001 
Ϟ ŘǳǊŀǘƛƻƴ ƻŦ ƴƻƴ-working is derived from an item on economic activity, whereas duration of self-employment  
is derived from a response to the item on economic activity and/or an item on whether they are employed or 
self-employed.  Some people categorised as non-working in one question may have said they were 
employed/self-employed in the other question.   
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6.4.1.3 Extra-long work hours 

Table 6.3 shows that across the five waves, just over 21% worked extra-long hours, 

of which, the majority had one episode.  Prevalence of extra-long hours was 

negatively associated with the number of episodes ς just 1.7% had five episodes of 

it.  Men were more likely than women to work extra-long hours.  Participants with 

no episodes (78.8%) were more likely than those with one (10.7%) or two episodes 

(4.6%), to have home ownership, but less likely than those with three (2.5%) or four 

episodes (1.7%) to own their homes.  Whilst participants with episodes of extra-long 

hours were more likely than those with none, to have a degree or higher, those with 

ŦƛǾŜ ŜǇƛǎƻŘŜǎ ǿŜǊŜ Ƴƻǎǘ ƭƛƪŜƭȅ ǘƻ ƘŀǾŜ ΨƻǘƘŜǊΩ ǉǳŀƭƛŦƛŎŀǘƛƻƴǎΦ  DŜƴŜǊŀƭƭȅΣ ƎǊŜŀǘŜǊ 

accumulations of extra-long hours were associated with higher household incomes.  

Work autonomy increased along with the number of episodes, and although those 

with five episodes were most likely to have income satisfaction those with two 

episodes had the most income dissatisfaction.  Participants with no episodes were 

the most likely to have a physically demanding job.     

     

6.4.1.4 Most/all weekends (sex-aggregated and sex-stratified samples) 

Table 6.4 shows that across three waves 41.3% of participants had at least one 

episode working most/all weekends, of which, most had one episode.  Men were 

more likely than women to work two or more episodes of most/all weekends.  

Compared to participants with no episodes of most/all weekends, workers with 

episodes tended to be younger and less likely to be married, be homeowners, and 

to have a degree or higher.  Participants who worked most/all weekends had less 

work autonomy, than those who did not.  Those who worked most/all weekends 

had less satisfaction with their income and their leisure time, but were less likely 

than those with no episodes to have a physically active job than those with no 

episodes.  

 

As also shown in Table 6.4, the pattern of sex-stratified characteristics was similar 

to that of the aggregated sample.  Compared with the sample of men, women with 

one or more episodes of most/all weekend working were more likely to be no 

longer married, to live in social rented housing, and to have a degree. 



231 

 
 
Table 6.3: Characteristics of the analytic sample for extra-long hours (җ55 hours/week) 
 All Duration in extra-ƭƻƴƎ ƘƻǳǊǎ όҗррƘǊǎκǿƪύΥ ŜǇƛǎƻŘŜǎ  

0 1 2 3 4 5 
 

N 11840 9346 1252 533 295 225 189 
 

% 100.0 78.8 10.7 4.6 2.5 1.7 1.7 
 

Sex 
       

***  
Male 52.1 47.1 65.6 70.8 75.5 78.6 89.6 

 

Female 47.9 52.9 34.4 29.2 24.5 21.4 10.4 
 

Age (low to high) 
       

*  
Mean 45.7 45.9 44.3 44.9 45.8 47.3 50.5 

 

SD 12.2 12.2 12.7 11.8 11.2 10.3 9.4  

Marital status 
       

*  
Married 74.9 74.7 70.1 80.7 79.1 79.9 77.7 

 

Single 16.7 16.5 20.5 15.1 13.1 12.4 14.5 
 

Divorced 8.5 8.7 8.4 4.2 7.8 7.7 7.8 
 

Youngest child in household 
      

ns 
None 63.6 63.2 64.9 67.0 56.1 70.4 67.3 

 

0-4 years 7.7 7.6 8.6 7.9 8.5 5.0 8.2 
 

5-9 years 15.4 15.4 14.7 16.3 18.6 14.1 11.1 
 

10-15 years 13.3 13.8 11.7 8.8 16.7 10.6 13.4 
 

Housing tenure 
       

*  
Owned 76.9 77.6 71.9 74.0 77.5 78.2 84.8 

 

Private rented 12.8 12.1 16.3 17.1 14.9 16.9 11.0 
 

Social rented 10.3 10.3 11.8 8.9 7.6 5.0 4.2 
 

Education attainment 
      

*  
Degree or higher 44.2 42.8 50.4 50.5 44.1 44.2 44.7 

 

A-level 19.8 20.7 19.0 17.0 19.9 16.6 11.2 
 

GCSE 19.2 19.9 15.4 16.5 16.8 17.8 18.8 
 

Other 12.6 12.3 11.9 12.4 13.3 17.9 21.2 
 

None 4.2 4.3 3.3 3.6 5.9 3.5 4.2 
 

Equivalised household income 
      

***  
5th quintile (highest) 22.8 20.8 26.0 35.2 29.7 40.6 37.5 

 

4th quintile 22.2 22.5 21.9 19.3 21.0 20.8 19.4 
 

3rd quintile 21.1 21.6 20.1 15.3 22.4 12.7 23.8 
 

2nd quintile 19.3 20.2 17.7 17.9 9.8 14.8 11.9 
 

1st quintile (lowest) 14.6 15.0 14.3 12.4 17.2 11.0 7.3 
 

NS-SEC occupations 
       

ns 
Management/professio
nal 

46.6 45.3 49.5 52.5 55.2 48.6 49.0 
 

Intermediate 23.1 23.5 20.5 21.6 23.3 24.3 25.9 
 

Routine 30.3 31.2 30.0 25.9 21.5 27.1 25.2 
 

Chronic illness 
       

*  
None diagnosed 90.2 90.7 88.2 90.0 89.2 88.4 83.7 

 

Diagnosed 9.8 9.3 11.8 10.0 10.8 11.6 16.3 
 

Work autonomy (high=more 
autonomy) 

      
***  

Mean 11.8 11.6 11.9 12.4 12.6 12.7 13.1 
 

SD 3.9 3.9 3.8 3.7 4.0 3.6 3.4  

Job satisfaction 
       

ns 
Satisfied 80.5 80.0 79.1 85.9 82.5 86.6 81.9 

 

Neutral 8.2 8.4 9.3 5.1 8.2 5.4 7.5 
 

Dissatisfied 11.3 11.6 11.5 8.9 9.3 8.1 10.6 
 

Income satisfaction 
       

*  
Satisfied 67.7 67.8 63.4 66.5 72.1 72.1 77.8 

 

Neutral 10.7 10.9 11.9 7.9 9.4 8.6 5.5 
 

Dissatisfied 21.7 21.3 24.7 t25.5 18.6 19.4 16.7 
 

Leisure satisfaction 
       

***  
Satisfied 59.1 61.2 52.6 49.7 53.3 44.9 46.6 

 

Neutral 12.4 12.3 11.2 14.1 15.4 15.3 17.1 
 

Dissatisfied 28.5 26.5 36.2 36.2 31.3 39.7 36.3 
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Job physicality 
       

***  
Not at all physical 19.7 18.6 23.9 25.6 20.3 21.6 27.4 

 

Not very physical 37.7 37.0 38.0 41.1 44.3 49.8 40.2 
 

Fairly physical 27.1 27.8 24.6 21.5 26.0 23.8 26.4 
 

Very physical 15.5 16.6 13.5 11.8 9.4 4.8 5.9 
 

Baseline depressive symptoms (low 
to high) 

      ns 

Mean 10.6 10.5 11.0 10.7 10.7 10.7 10.1  
SD 4.7 4.7 5.3 4.8 4.8 4.9 4.0  

Duration non-ǿƻǊƪƛƴƎΥ ŎƻǳƴǘǎϞ 
      

***  
0  91.2 94.1 75.6 76.9 86.3 95.1 100.0 

 

1  4.8 3.5 9.8 14.0 11.3 4.0 0.0 
 

2  2.2 1.4 6.4 5.4 2.4 0.9 0.0 
 

3  1.1 0.5 4.7 3.7 0.0 0.0 0.0 
 

4  0.8 0.5 3.4 0.0 0.0 0.0 0.0 
 

Notes: figures are percentages unless stated otherwise.  Data are multiply imputed. Percentages and means are 
weighted. Sample sizes are unweighted.   *p<0.5 **p<0.01 ***p<0.001 
Ϟ ŘǳǊŀǘƛƻƴ ƻŦ ƴƻƴ-working is derived from an item on economic activity, whereas duration of extra-long hours is 
derived from items on working hours, some people categorised as non-working may have provided work hours.   
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Table 6.4: Characteristics of the analytic sample Most/All weekend working (sex-aggregated and sex-stratified samples) 
 Men and Women Men Women 

 All Duration working most/all weekend: episodes  
 

All  
Men    

Duration working most/all weekend: 
episodes  

All  
women 

Duration working most/all weekend : 
episodes    

0 1 2 3 
 

 0 1 2 3   0 1 2 3  

N 12965 7987 2548 1444 986 
 

6029 3576 1210 712 531  6936 4411 1338 732 455  
% 100 58.7 20.2 12.2 8.9 

 
100 57.1 19.8 12.9 10.2  100 60.3 20.6 11.6 7.5  

Sex      ***              
Male 50.9 49.5 49.9 53.4 58.4              
Female 49.1 50.5 50.1 46.6 41.6              

Age (low to high) 
     

***       ***       ***  
Mean 45.2 47.1 42.1 42.7 43.4 

 
47.2 47.3 42.5 42.7 43.7  45.7 46.9 41.8 42.6 43.1  

SD 12.7 11.4 14.2 14.2 13.6  12.2 11.5 14.1 14.5 13.9  12.0 11.2 14.3 13.9 13.2  

Marital status 
     

***       ***       **  
Married 72.3 77.7 64.4 64.6 65.2 

 
75.1 82.3 65.6 67.1 63.7  69.4 73.3 63.1 61.9 67.3  

Single 19.1 13.6 26.6 27.9 26.4 
 

19.6 12.5 28.8 27.7 30.9  18.6 14.6 24.5 28.1 20.2  
Divorced 8.6 8.7 9.0 7.5 8.4 

 
5.3 5.2 5.6 5.2 5.4  12.0 12.1 12.4 10.0 12.5  

Youngest child in household 
    

*       *       *  
None 63.9 62.7 62.2 69.6 68.1 

 
64.0 61.2 66.4 71.0 66.2  63.8 64.2 58.1 67.9 70.7  

0-4 years     7.5 7.7 8.8 5.5 6.0 
 

7.2 8.0 8.6 4.0 4.6  7.8 7.5 9.0 7.3 8.0  
5-9 years 15.8 15.2 16.7 13.8 14.0 

 
15.4 16.5 12.6 13.8 16.2  15.2 14.0 20.9 13.7 11.0  

10-15 years 13.3 14.3 12.3 11.1 11.9 
 

13.4 14.3 12.4 11.2 13.0  13.2 14.4 12.1 11.1 10.3  

Housing tenure 
     

***       ***       ***  
Owned 75.2 82.3 64.4 63.8 67.4 

 
76.2 82.9 67.3 67.4 66.8  74.2 81.8 61.6 59.6 68.3  

Private rented 13.8 10.1 20.4 18.0 18.0 
 

14.0 10.8 19.4 15.3 19.6  13.6 9.4 21.3 20.9 15.7  
Social rented 11.0 7.6 15.2 18.2 14.6 

 
9.8 6.3 13.3 17.3 13.7  12.2 8.8 17.1 19.4 16.0  

Education attainment 
    

***       ***       ***  
Degree or higher 43.5 48.2 39.4 36.6 31.0 

 
40.4 44.6 35.4 34.5 31.1  46.6 50.9 43.4 39.0 30.5  

A-level 20.3 19.0 21.6 21.2 23.9 
 

21.8 20.7 24.0 23.6 21.6  18.6 17.3 19.3 20.3 26.3  
GCSE 19.5 16.7 21.9 24.5 25.6 

 
19.5 15.9 21.6 24.0 25.4  19.6 17.5 22.1 21.1 27.3  

Other 12.3 12.4 12.1 12.6 13.8 
 

13.6 13.9 14.1 11.9 15.1  11.0 10.8 10.1 13.1 12.1  
None 4.4 3.7 5.0 6.1 5.7 

 
4.7 3.9 4.9 6.0 6.8  4.2 3.5 5.1 6.5 3.8  

Equivalised household income 
    

***       ***       ***  
5th quintile (highest) 21.4 26.3 15.5 13.8 13.2 

 
22.5 27.8 17.0 14.4 14.2  20.2 24.8 13.9 13.2 11.6  

4th quintile 21.5 24.4 16.5 18.3 17.9 
 

21.6 25.1 16.3 19.1 16.5  21.3 23.7 16.7 17.4 19.9  
3rd quintile 20.3 20.0 20.2 21.4 21.0 

 
20.4 19.1 20.9 23.2 22.7  20.3 20.9 19.5 19.3 18.6  

2nd quintile 20.1 17.1 23.7 22.9 27.7 
 

19.8 16.7 24.4 20.7 25.5  20.4 17.5 23.0 23.4 30.8  
1st quintile (lowest) 16.7 12.2 24.1 23.5 20.2 

 
15.7 11.3 21.4 22.6 21.1  17.8 13.2 26.9 24.7 19.1  

NS-SEC occupations 
     

***       ***       ***  
Management/professional 44.5 53.5 33.2 30.0 29.7 

 
45.4 56.0 32.5 27.6 31.6  43.6 51.1 33.9 32.7 27.2  

Intermediate 23.0 22.5 22.3 23.9 24.4 
 

21.3 19.3 22.4 25.1 24.6  24.7 25.7 21.1 22.5 24.0  
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Routine 32.5 24.0 44.5 46.1 45.9 
 

33.3 24.7 45.1 47.3 43.8  31.7 23.2 44.0 44.8 48.8  

Chronic illness 
     

ns      ns      ns 
None diagnosed 90.1 90.0 90.3 89.6 91.3 

 
89.6 89.1 90.3 90.1 90.5  90.7 90.8 90.2 89.0 92.5  

Diagnosed 9.9 10. 9.7 10.4 8.7 
 

10.4 10.9 9.7 9.9 9.5  9.3 9.2 9.8 11.0 7.5  

Work autonomy (high=more autonomy) 
    

***       ***       ***  
Mean 11.7 12.1 10.8 11.2 11.7 

 
12.2 12.5 11.2 11.5 12.1  11.3 11.6 10.4 10.8 11.2  

SD 3.9 3.7 4.3 4.1 4.1  3.7 3.5 4.3 4.0 3.9  3.9 3.8 4.1 4.0 4.2  

Job satisfaction 
     

ns      ns      ns 
Satisfied 80.3 80.8 80.3 80.0 77.2 

 
79.2 80.1 77.1 79.2 77.4  81.4 81.4 83.5 80.9 77.0  

Neutral 8.0 8.0 7.3 8.4 9.8 
 

9.0 9.0 8.4 9.7 9.1  7.0 7.0 6.3 6.9 10.7  
Dissatisfied 11.7 11.2 12.4 11.6 13.0 

 
11.8 10.9 14.5 11.1 13.5  11.6 11.6 10.2 12.2 12.3  

Income satisfaction 
     

***       ***       ***  
Satisfied 66.7 71.0 62.8 58.5 58.9 

 
67.2 71.9 63.6 59.1 58.4  66.2 70.0 62.1 57.7 59.5  

Neutral 10.8 9.7 11.8 12.8 13.3 
 

11.2 10.0 11.5 14.5 13.4  10.4 9.4 12.1 11.0 13.1  
Dissatisfied 22.5 19.3 23.4 28.7 27.8 

 
21.6 18.1 24.9 26.4 28.2  23.4 20.6 25.8 31.3 27.4  

Leisure satisfaction 
     

***       *       *  
Satisfied 58.9 61.4 56.7 53.7 54.3 

 
58.7 61.0 58.3 54.2 52.5  59.1 61.9 55.1 53.1 56.8  

Neutral 13.2 11.8 15.4 16.4 13.0 
 

13.7 12.6 14.7 18.3 11.9  12.6 10.9 16.1 14.2 14.5  
Dissatisfied 27.9 26.8 27.9 29.9 32.7 

 
27.6 26.4 27.0 27.5 35.6  28.3 27.2 28.8 32.7 28.7  

Job physicality 
     

***       ***       ***  
Not at all physical 20.6 14.6 28.0 29.5 31.4 

 
22.1 16.3 28.4 29.6 31.9  19.1 12.9 27.7 29.4 30.6  

Not very physical 38.3 33.1 43.7 49.2 46.9 
 

37.0 31.7 40.7 47.7 46.2  39.7 34.5 46.6 51.0 47.8  
Fairly physical 26.1 32.3 18.6 14.7 16.2 

 
25.9 32.3 20.2 15.9 15.3  26.1 32.3 16.9 13.2 17.6  

Very physical 15.0 20.0 9.7 6.6 5.5 
 

15.0 19.7 10.7 6.8 6.6  15.1 20.3 8.8 6.4 4.0  

Baseline depressive symptoms (low to high)     ns      ns      *  
Mean 10.6 10.5 10.9 10.6 10.8  10.2 10.1 10.3 9.9 10.4  10.9 10.8 11.6 11.4 11.4  
SD 4.8 4.5 5.4 5.0 5.1  4.4 4.2 5.3 4.7 4.8  4.9 4.7 5.6 5.2 5.4  

Duration non-ǿƻǊƪƛƴƎΥ ŜǇƛǎƻŘŜǎϞ 
    

***       ***       ***  
0  86.3 97.2 61.5 71.2 91.1 

 
87.6 97.4 65.3 75.5 90.7  85.0 97.0 57.8 66.5 91.8  

1  8.7 2.3 20.2 22.6 5.3 
 

7.6 2.0 17.6 18.7 6.0  9.7 2.6 22.9 27.0 4.2  
2  5.0 0.5 18.3 6.2 3.6 

 
4.8 0.6 17.1 5.8 3.3  5.3 0.4 19.3 6.5 4.0  

Notes: figures are percentages unless stated otherwise.  Data are multiply imputed. Percentages and means are weighted. Sample sizes are unweighted.   *p<0.5 **p<0.01 ***p<0.001 
Ϟ ŘǳǊŀǘƛƻƴ ƻŦ ƴƻƴ-working is derived from an item on economic activity, whereas duration of weekend working is derived from an item on weekend working, some people categorised as non-working may have 
responded to the item on weekend working.   
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6.4.1.5 Nonstandard schedules (age-aggregated and age-stratified samples) 

Table 6.5 shows that across three waves, approximately half the sample had worked 

at least one episode in nonstandard schedules, of which, most had one episode.  

Men were more likely than women to work nonstandard schedules, and as the 

number of episodes increased so did the ratio of men to women.  Participants with 

one episode (13.0%) were the most likely to be single, to live in social housing, to be 

in the lowest household income group, and be the most dissatisfied with their 

incomes.   Whilst those with no episodes (50.2%) were the most likely to be married 

and homeowners, those with three episodes (12.5%) ranked second on these 

factors; but whereas those with no episodes were the most likely to have a degree, 

and have a management/professional job, participants with three episodes were 

least likely.  Work autonomy was also lowest among participants with three 

episodes, and they tended to be the most dissatisfied with their leisure time. 

 

Table 6.5 also presents the age-stratified sample characteristics.  Whilst the 

distribution of characteristics in these stratified samples was similar to that 

described above, 61.1% of 16-34 year-olds had nonstandard schedules compared to 

46.2% of older workers (җ35 years).  Of the younger participants, those with three 

episodes (11.6%) were more likely than those with one episode (30.8%) to have 

managerial/professional jobs, whereas this pattern was reversed among older 

participants.  Compared with the sample of older workers, younger participants 

were more likely to be single and less likely to be previously married, and more 

likely to live in rented accommodation. 

 

 

  



236 

 

Table 6.5:  Characteristics of the analytic sample for nonstandard schedules (age-aggregated and age-stratified samples) 
  All ages (16+) n=13385 16-34 years n=2167 35 years and older n=11218  

  All Duration in nonstandard schedules: episodes 
Duration in nonstandard schedules: 

episodes 
Duration in nonstandard schedules: episodes   

    0 1 2 3   0 1 2 3   0 1 2 3   

N 13385 6829 3087 1859 1610 
 

838 705 386 238  5991 2382 1473 1372   
% 100 50.2 23.0 14.3 12.5   38.9 30.8 18.6 11.6   53.8 20.5 12.9 12.8   

Sex   
    

***       **  
    

***  
Men 51.1 48.5 51.3 52.3 60.1   46.7 49.9 52.9 66.1   48.9 51.9 52.0 58.4   
Women 48.9 51.5 48.7 47.7 39.9   53.3 50.1 47.1 33.9   51.1 48.1 48.0 41.6   

Age (low to high)          *      ***      *  
Mean 45.4 46.4 44.0 44.2 45.8   29.7 26.7 27.3 28.4  50.1 52.1 51.7 50.8  
SD 12.8 11.5 14.7 14.1 12.2  3.2 4.0 4.0 3.7  9.2 10.3 9.8 8.8  
Age categories      ***            
16-34 years 21.0 18.4 24.7 27.0 22.1            
35-64 years 74.1 76.8 70.4 67.8 72.8            
җср ȅŜŀǊǎ 4.9 4.8 4.9 5.2 5.1            

Marital status         ***          *          *  
Married 72.4 77.4 64.6 68.1 71.3   66.8 44.0 50.8 56.3   79.8 74.2 75.8 75.6  
Single 19.0 14.0 26.2 23.8 19.9   32.0 55.2 47.4 43.2   10.0 12.6 13.2 13.2  
Divorced 8.6 8.6 9.2 8.1 8.8   1.2 0.8 1.8 0.5   10.2 13.2 11.0 11.2   

Youngest child in household         *       *  
    

ns 
None 64.4 62.7 65.7 67.7 64.9   56.4 62.2 65.4 60.8   64.1 67.4 68.8 66.1   
0-4 years 7.4 8.2 7.7 5.8 5.7   23.8 14.4 11.9 12.8   4.7 4.6 3.0 3.6 

 

5-9 years 15.0 15.2 14.1 15.1 15.3   17.3 13.2 17.1 18.5   14.8 14.5 14.2 14.4   
10-15 years 13.2 13.9 12.5 11.4 14.1   2.6 10.2 5.6 7.9   16.4 13.5 14.0 15.9 

 

Housing tenure 
    

***          **          ***  
Owned 74.9 81.1 67.7 66.4 72.2   70.0 53.7 49.8 60.2   83.6 74.2 73.8 75.7 

 

Private rented 13.6 10.5 16.2 19.3 15.1   20.0 28.9 30.9 25.9   8.4 10.3 14.1 12.0   
Social rented 11.5 8.4 16.1 14.3 12.7   10.0 17.4 19.3 13.9   8.0 15.5 12.1 12.3 

 

Education attainment   
   

*           *          *  
Degree or higher 43.5 45.6 42.2 42.9 38.0   53.6 41.1 41.8 40.0   43.7 42.7 43.4 37.6 

 

A-level 20.2 19.1 21.5 21.1 22.5   22.6 34.6 31.2 35.4   18.3 15.4 16.8 18.7   
GCSE 19.7 18.5 19.7 18.9 22.7   16.0 18.4 18.4 15.9   19.1 20.3 18.7 24.3 

 

Other 12.4 12.7 12.1 12.8 12.3   6.5 4.8 6.5 8.4   14.1 15.5 15.3 13.8   
None 4.2 4.1 4.5 4.3 4.5   1.3 1.1 2.1 0.3   4.8 6.1 5.8 5.6 

 

Equivalised household income 
    

*          ns         ***  
5th quintile (highest) 21.2 24.1 19.4 17.8 17.0   22.9 13.9 13.8 15.4   24.4 22.0 19.6 17.5  

4th quintile 21.3 24.0 17.1 17.8 22.4   26.7 16.8 19.2 25.7   23.4 17.2 17.1 21.5   
3rd quintile 20.6 20.8 19.0 21.6 21.1   22.8 20.6 22.6 20.1   20.4 18.2 21.1 21.4 

 

2nd quintile 19.9 18.2 21.4 21.1 23.0   19.2 24.4 22.5 25.9   18.0 20.1 20.5 22.2   
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1st quintile (lowest) 17.0 12.9 23.1 21.7 16.5   8.4 24.3 21.9 12.9   13.8 22.5 21.7 17.4  

NS-SEC occupations 
    

***          **          ***  
Management/professional 44.3 52.2 37.7 35.9 33.1   53.3 33.1 36.3 40.4   52.0 39.8 35.7 31.0 

 

Intermediate 23.3 22.2 25.2 23.9 22.3   21.7 25.9 20.4 19.1   22.3 24.9 25.4 23.2   
Routine 32.4 25.6 37.1 40.2 44.6   25.0 41.0 43.3 40.5   25.7 35.3 38.9 45.8 

 

Chronic illness 
    

 ns         ns         *  
None diagnosed 89.9 90.3 89.6 89.0 89.9   96.5 97.1 98.0 98.0   88.9 86.1 85.0 87.6 

 

Diagnosed 10.1 9.7 10.4 11.0 10.1   3.5 2.9 2.0 2.0   11.1 13.9 15.0 12.4   

Work autonomy (high=more autonomy)          ***       ***  
    

**  
Mean 11.6 12.1 11.3 11.4 10.6   11.9 10.2 10.4 10.0   12.1 11.8 11.8 10.8   
SD 3.9 3.6 4.1 4.1 4.3  3.2 3.9 3.9 4.0  3.7 4.0 4.1 4.3 

 

Job satisfaction         ns      ns 
    

ns 
Satisfied 80.3 81.0 79.9 81.7 75.9   79.4 75.4 80.2 69.6   81.4 82.0 82.4 77.7   
Neutral 8.2 7.8 7.7 7.9 10.2   8.2 7.2 8.4 12.6   7.7 7.9 7.7 9.5 

 

Dissatisfied 11.5 11.2 12.4 10.4 13.9   12.4 17.4 11.4 17.8   10.9 10.1 9.9 12.8   

Income satisfaction         ***       ns 
    

***  
Satisfied 66.4 70.0 61.9 63.9 63.5   72.0 58.3 67.4 64.0   69.5 63.6 62.2 63.4   
Neutral 11.0 9.9 11.6 12.1 13.0   10.5 14.4 12.7 14.1   9.7 10.3 11.9 12.6 

 

Dissatisfied 22.6 20.1 26.5 24.0 23.5   17.5 27.3 19.9 21.9   20.8 26.1 25.9 24.0   

Leisure satisfaction         *       *  
    

*  
Satisfied 59.1 61.5 57.4 55.9 56.5   63.2 53.6 54.4 53.6   61.1 59.2 56.5 57.3   
Neutral 13.1 12.1 14.5 13.9 13.1   11.7 18.1 14.6 5.6   12.1 12.8 13.6 15.3 

 

Dissatisfied 27.9 26.5 28.1 30.2 30.4   25.1 28.3 31.0 40.8   26.8 28.0 29.9 27.4   

Job physicality         ***       ***  
    

***  
Not at all physical 20.9 15.3 24.6 28.0 25.5   17.5 30.3 30.5 25.8   14.9 22.0 27.0 25.4   
Not very physical 38.1 33.7 39.8 43.4 48.8   29.4 42.0 48.2 50.3   34.6 38.7 41.2 48.4 

 

Fairly physical 26.0 31.7 22.6 17.7 18.8   33.0 17.6 13.8 18.9   31.4 25.0 19.5 18.7   
Very physical 15.0 19.3 13.0 10.9 6.9   20.1 10.1 7.5 5.0   19.1 14.3 12.3 7.5 

 

Baseline depressive symptoms (low to high)     *      ns     ns 
Mean 10.6 10.5 10.9 10.8 10.6  9.9 9.8 10.2 10.3  10.6 11.2 11.0 10.6  
SD 4.9 4.6 5.4 5.1 4.7  4.6 4.9 5.2 4.8  4.6 5.2 5.1 4.6  

Duration non-ǿƻǊƪƛƴƎΥ ŎƻǳƴǘǎϞ 
    

***          ***          ***  
0 84.4 97.3 59.5 70.0 94.8   94.3 36.2 52.8 85.9   98.0 70.4 77.7 97.3  

1 10.0 2.3 21.6 24.3 3.7   4.9 34.2 32.6 9.4   1.7 15.7 20.6 2.1   
2 5.6 0.4 18.9 5.7 1.5   0.8 29.6 14.6 4.7   0.3 13.9 1.7 0.6  

Notes: figures are percentages unless stated otherwise.  Data are multiply imputed. Percentages and means are weighted. Sample sizes are unweighted.  *p<0.5 **p<0.01 ***p<0.001 
Ϟ ŘǳǊŀǘƛƻƴ ƻŦ ƴƻƴ-working is derived from an item on economic activity, whereas duration of nonstandard schedules is derived from an item on work schedules, some people categorised as non-working may have 
said they had work schedules 
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6.4.2 Bivariate associations between depressive symptoms and covariates 

Table 6.6 presents the unadjusted mean scores for depressive symptoms for each 

covariate for the temporary work analytic sample.  The results using the other 

analytic samples are almost identical, and can be found in the Appendix (section 

13.3, Table 13.4).  

  

In all samples there were fewer symptoms among men, married participants, home-

owners, and those with the highest incomes, which accords with the literature on 

the social and economic determinants of depression (Hoebel et al., 2017; Lorant et 

al., 2003).  In the majority of samples, participants with chronic illness had more 

symptoms of depression than those without, which concurs with existing research 

(Clarke and Currie, 2009).  Previous depression is considered to predict future risk of 

depression (Rubenstein et al, 2015) and as expected, in all samples, there were 

more depressive symptoms among participants who had had higher numbers of 

symptoms at baseline. 

 

Consistent with other studies (Faragher et al., 2005b; Rautio et al., 2013; Stansfeld 

et al., 2013), participants with higher work autonomy and those satisfied with their 

jobs, their income and their leisure time also had fewer symptoms.  Researchers 

have found a bidirectional relationship between unemployment and depression 

(Bubonya et al., 2019), however,  the results below show that  participants who had 

one, but not more, episodes of non-working, had statistically significantly more 

depressive symptoms than those with no episodes of non-working.  Nonetheless, as 

non-working included people in training programmes, retirement and home-makers 

as well as the unemployed, it is possible that people with more than one episode of 

non-working were not unemployed.  
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Table 6.6: Unadjusted mean depressive symptoms per sample characteristic in the temporary work sample 

(N=13,264) 
Confounders 
 

Mean SD  Potential mediators Mean SD  

Sex    Work autonomy (score)    

Men 10.0 4.6 ref 0-10 (lowest)  11.2 5.3 ***  

Women 11.2 5.3 ***  11-20 (highest)  10.4 4.9 ref 

Age    Job satisfaction    

16-34 years 10.6 4.9 ns Satisfied   9.9 4.4 ref 

җор ȅŜŀǊǎ  10.6 4.9 ref Neutral 12.2 5.2 ***  

Marital status    Dissatisfied 13.8 6.1 ***  

Married 10.4 4.7 ref Income satisfaction    

Single 11.2 5.7 ***  Satisfied  9.7 4.3 ref 

Divorced 11.5 6.0 ***  Neutral 11.6 5.1 ***  

Youngest child in household    Dissatisfied 13.0 6.1 ***  

None  10.7 5.1 ref Leisure satisfaction    

0-4 years 10.6 5.0 ns Satisfied  9.5 4.2 ref 

5-9 years 10.5 4.7 ns Neutral 12.0 5.4 ***  

10-15 years 10.5 4.7 ns Dissatisfied 12.5 5.7 ***  

Housing tenure    Job physicality    

Owned  10.4 4.8 ref Not at all physical  10.4 4.9 ref 

Private rented 11.2 5.5 ***  Not very physical 10.5 4.9 ns 

Social rented 11.7 5.9 ***  Fairly physical 10.6 4.8 ns 

Education attainment    Very physical 10.9 5.4 *  

Degree or higher  10.6 4.9 ref Baseline depressive symptoms    

A-level 10.8 5.3 ns 0-11 (lowest)  9.6 4.3 ref 

GCSE 10.6 4.7 ns 12-36 (highest) 12.6 5.6 ***  

Other 10.5 5.1 ns Duration non-working    

None 11.0 5.9 ns 0  10.5 4.8 ref 

Equivalised household income    1 11.8 6.2 **  

5th quintile (highest)  10.1 4.6 ref 2 10.7 5.1 ns 

4th quintile 10.3 4.6 ns 3 11.3 6.2 ns 

3rd quintile 10.8 5.3 ***  4 10.7 5.0 ns 

2nd quintile 10.7 5.0 **   

1st quintile (lowest) 11.4 5.6 ***  

NS-SEC occupations    

Management/professional  10.4 4.8 ref 

Intermediate 10.6 4.8 ns 

Routine 10.7 5.0 ns 

Chronic illness    

None diagnosed  10.6 5.0 ref 

Diagnosed 11.1 5.5 *  

Notes: Data are multiply imputed.  Means are weighted.  Sample size is unweighted.  
Ref=reference category  *p<0.5 **p<0.01 ***p<0.001 
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6.4.3 OLS linear regression results 

The results for the unadjusted regression analyses for each work pattern are 

presented below, followed by the adjusted regression analyses for each work 

pattern, and then a section on the sensitivity testing. 

 

Unadjusted models  

Table 6.7 shows a summary of the unadjusted associations for the accumulation of 

episodes in each atypical work patterns and subsequent depressive symptoms.  An 

accumulation of episodes of self-employment was associated with fewer symptoms.  

Conversely, an accumulation of episodes in nonstandard schedules was associated 

with elevated symptoms ς in both the aggregated sample, and the sample of 

younger workers.  Cumulative episodes of working most/all weekends was also 

associated with increased symptoms, but only in the stratified sample of women.   

There were no associations for temporary work, or extra-long hours, with 

subsequent depressive symptoms.   

  

Table 6.7: The bivariate associations between cumulative episodes in each atypical work pattern (including 
aggregated and stratified samples) and subsequent depressive symptoms 
Atypical work pattern Coef 95% CI 

Temporary Contracts  
(n=13,264) 

0.1 -0.01, 0.3 

Self-employment  
(n=12,718) 

-0.1 
 

-0.2, -0.1 
 

Extra-ƭƻƴƎ ƘƻǳǊǎ όҗррƘǊǎκǿƪύ  
(n=11,840) 

-0.1 
 

-0.2, 0.04 
 

Nonstandard schedules  
All ages (n=13,385) 

0.2 
 

0.1, 0.3 
 

Age 16-34 years  
(n=2,167) 

0.5  
 

0.2, 0.8 

!ƎŜ җ35 years  
(n=11,218) 

0.1 
 

-0.1, 0.2 
 

Most/every weekend  
Men and women (n=12,965) 

0.1 
 

-0.1, 0.2 
 

Men (n=6,029) 0.1 -0.1, 0.2 
Women (n=6,936) 0.2 <0.01, 0.4 

Notes: Each work pattern was analysed separately and without adjustment.  Data are multiply imputed and 
weighted. Sample sizes are unweighted. Bold denotes results are statistically significant at the 95% level. 
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Adjusted models 

The results from the adjusted regression analyses for each work pattern and sleep 

duration are presented below in Tables 6.8 to 6.14, followed by a note on the 

covariates.  However, because the associations between each covariate and 

depressive symptoms do not differ substantively between each analysis, for brevity, 

only Table 6.8 below shows the results for individual covariates, whereas the tables 

are provided in full in Appendix section 13.4.  

 

 

6.4.3.1 Temporary work 

As shown in Table 6.8, contrary to the hypothesis, there was no association 

between accumulation of episodes of temporary work and subsequent depressive 

symptoms, even in the fully adjusted model which accounted for confounders and 

ǇƻǘŜƴǘƛŀƭ ƳŜŘƛŀǘƻǊǎ όʲҐлΦлмΣ фр҈ /L -0.1, 0.2).  Nonetheless, episodes of non-

working were associated with a small increase in depressive symptoms in model 1 

όʲҐлΦнΣ фр҈ /L лΦлоΣ лΦпύΦ  ¢Ƙƛǎ Ƴŀȅ relate to the tendency of participants with one 

or more episodes of temporary contracts to have episodes of worklessness due to 

unemployment and economic inactivity (as shown in Table 6.1).  However, the 

effect of non-working lessened with the addition of baseline depressive symptoms 

in subsequent models, suggesting that pre-existing mental health was a bigger 

predictor of subsequent depressive symptoms than non-working.   

 

6.4.3.2 Self-employment  

Table 6.9 shows there was an inverse relationship between cumulative episodes of 

self-employment and subsequent depressive symptoms in models 1-2 and 4-5, 

ǘƘƻǳƎƘΣ ǘƘƛǎ ŀǎǎƻŎƛŀǘƛƻƴ ǿŀǎ ǿŜŀƪ όʲҐ-0.1, 95% CI -0.2, -0.03). In model 6, which 

added work conditions to the modelling, this relationship attenuated and lost 

statistical significance again όʲҐ-0.04, 95% CI -0.1, 0.03).  Indeed, the association of 

some of these work conditions with depressive symptoms was greater than the 

work pattern itself (e.g., Ƨƻō ŘƛǎǎŀǘƛǎŦŀŎǘƛƻƴ ʲҐнΦуΣ фр҈ /L нΦпΣ оΦоύΦ  IƻǿŜǾŜǊΣ ŀǎ 

self-employment is associated with higher work autonomy and job satisfaction (as 
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shown in the sample characteristics in Table 6.2), the results of holding constant 

these factors was in line with expectations.  

  

6.4.3.3 Extra-ƭƻƴƎ ƘƻǳǊǎ όҗррƘǊǎκǿƪύ 

Contrary to the hypothesis, Table 6.10 shows that even after taking account of 

demographics, SEP, and health, there was no association between the accumulation 

of episodes of extra-long hours and the subsequent number of depressive 

ǎȅƳǇǘƻƳǎ όʲҐ-0.1, 95% CI -0.2, 0.1).   

 

6.4.3.4 Most/all weekend working (sex-aggregated and sex-stratified samples) 

As shown in Tables 6.11 and 6.12, an accumulation of episodes working most/all 

weekends was associated with elevated symptoms of depression among women, 

but not men, and not for participants in the aggregated sample.  Compared to the 

unadjusted model (Table 6.8), among women, the moderate association 

strengthened upon adjustment for episodes of non-ǿƻǊƪƛƴƎ όʲҐлΦоΣ фр҈ /L лΦлтΣ 

0.4) but then attenuated first after accounting for lagged depressive symptoms 

όʲҐлΦнΣ фр҈ /L лΦлмΣ лΦпύ ŀƴŘ ǘƘŜƴ ŀƎŀƛƴΣ ŀƭǎƻ ōŜŎƻƳƛƴƎ ƴƻƴ-significant, after taking 

account of higher depressive symptoms among single and separated/divorced 

women compared to married women όʲҐлΦмΣ фр҈ /L -0.03, 0.3).  Among the 

aggregated sample, and the stratified sample of men, even after adjustments, there 

were no associations between most/all weekends and subsequent depressive 

ǎȅƳǇǘƻƳǎ όŀƎƎǊŜƎŀǘŜŘ ǎŀƳǇƭŜ ʲҐ<-0.01, 95% CI -0.1, 0.1; men ̡ Ґ-0.05, 95% CI -0.2, 

0.1). 

  

6.4.3.5  Nonstandard schedules (age-aggregated and age-stratified samples) 

In support of the hypothesis, Table 6.13 shows that the accumulation of episodes 

working nonstandard schedules was associated with a modest elevation of 

subseqǳŜƴǘ ŘŜǇǊŜǎǎƛǾŜ ǎȅƳǇǘƻƳǎ ŜǾŜƴ ŀŦǘŜǊ ŀŘƧǳǎǘƛƴƎ ŦƻǊ ǘƘŜ ŎƻƴŦƻǳƴŘŜǊǎ όʲҐлΦмΣ 

95% CI 0.01, 0.2).  Nonetheless, Table 6.14 showing the age-stratified results, 

ǎǳƎƎŜǎǘǎ ǘƘƛǎ ŀǎǎƻŎƛŀǘƛƻƴ ǿŀǎ ǇǊŜǎŜƴǘ ŦƻǊ ȅƻǳƴƎŜǊ όʲҐлΦпΣ фр҈ /L лΦлуΣ лΦтύΣ ōǳǘ ƴƻǘ 

older participantǎ όʲҐлΦлрΣ фр҈ /L -0.05, 0.2).  The addition of work factors in model 

6 resulted in an attenuation and a loss of statistical significance in these associations 
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όŀƎƎǊŜƎŀǘŜŘ ǎŀƳǇƭŜΥ ʲҐлΦлсΣ фр҈ /L -0.03, 0.2; <35 year-oldǎΥ ʲҐлΦлмΣ фр҈ /L -0.01, 

0.5) suggesting that the associations were explained by higher job dissatisfaction 

and dissatisfaction with leisure time.   

 

6.4.3.6 Covariates and potential mediators 

In most of the regression analyses, in addition to episodes of non-working and 

baseline depressive symptoms, several other covariates showed moderately 

positive relationships with depressive symptoms: sex (being women), marital status 

(being single or no longer married), equivalised household income (the lowest 

group), and chronic health (having a condition).   The positive association with age 

and negative association with age-squared suggested there was a lessoning effect 

as workers aged.  Additionally, in the extra-long hours modelling, having episodes of 

part-time work was associated with an increase in symptoms, though this 

relationship attenuated upon addition for baseline depressive symptoms.  

Nonetheless, generally, it was the potential mediating factors, which showed the 

largest associations with depressive symptoms, particularly those relating to 

dissatisfaction ς with job, income and leisure ς work conditions which, except for 

self-employment, were generally less favourable for workers who had episodes of 

atypical work compared with those with no episodes. 
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Table 6.8: Association between cumulative episodes in temporary work and subsequent depressive symptoms (n=13,264) 
 Model 1 

Non-working 
Model 2 

M1 + lagged 
depressive symptoms 

Model 3 
M2 + demographics 

Model 4 
M3 + socio-economic 

position 

Model 5 
M4 + chronic illness 

Model 6 
M5 + work conditions 

 Coef 95% CI Coef 95% CI Coef 95% CI Coef 95% CI Coef 95% CI Coef 95% CI 

Work pattern (continuous: zero to five episodes of temporary work) 

Temporary work 0.03 -0.1, 0.2 0.02 -0.1, 0.2 -0.01 -0.2, 0.1 -0.01 -0.2, 0.1 -0.01 -0.2, 0.1 0.01 -0.1, 0.2 

Non-working (continuous: zero to four episodes) 

Episodes non-working 0.2 0.03, 0.4 0.1 -0.01, 0.3 0.1 -0.1, 0.3 0.1 -0.1, 0.2 0.07 -0.1, 0.2 0.1 -0.1, 0.3 

Baseline mental health (continuous: high=more depressive symptoms) 

Baseline depressive symptoms  0.4 0.3, 0.4 0.4 0.3, 0.4 0.4 0.3, 0.4 0.4 0.3, 0.4 0.3 0.3, 0.3 

Sex (ref: men) 

Women     0.8 0.6, 1.0 0.8 0.6, 1.0 0.8 0.6, 1.02 0.9 0.7, 1.1 

Age (continuous: high=older) 

Age     0.1 -0.02, 0.1 0.1 -0.01, 0.3 0.1 -0.01, 0.1 0.03 -0.04, 0.1 

Age-squared     <-0.01 <-0.01,  
<-0.01 

<-0.01 <-0.01,  
<-0.01 

<-0.01 <-0.01, <-0.01 <-0.01 <-0.01, <0.01 

Marital status (ref: married) 

Single     0.7 0.3, 1.1 0.5 0.1, 0.9 0.5 0.1- 0.9 0.4 <-0.01, 0.8 

Separated/divorced/widow     0.7 0.3, 1.1 0.5 0.1, 0.9 0.5 0.1, 0.9 0.4 -0.03, 0.7 

Youngest child in household (ref: none) 

Children 0-4yrs     -0.04 -0.6, 0.5 -0.2 -0.8, 0.4 -0.2 -0.7, 0.4 -0.2 -0.8, 0.3 

Children 5-9yrs     -0.1 -0.4, 0.2 -0.2 -0.6, 0.1 -0.2 -0.6, 0.1 -0.3 -0.6, 0.1 

Children 10-15yrs     -0.1 -0.5, 0.2 -0.3 -0.6, 0.1 -0.2 -0.6, 0.12 -0.2 -0.6, 0.1 

Housing tenure (ref: owner) 

Private rented       0.4 -0.1, 0.8 0.4 -0.1, 0.8 0.1 -0.3, 0.5 

Social rented       0.4 -0.1, 0.9 0.4 -0.1, 0.9 0.1 -0.4, 0.5 

Education attainment (ref: degree/higher) 

A-level       0.1 -0.3, 0.4 0.1 -0.3, 0.4 0.1 -0.2, 0.5 

GCSE       -0.2 -0.5, 0.2 -0.2 -0.5, 0.2 -0.2 -0.5, 0.1 

Other qualifications       -0.03 -0.1, 0.3 -0.02 -0.4, 0.4 -0.1 -0.4, 0.3 

No qualifications       0.1 -0.7, 0.8 0.1 -0.7, 0.9 0.2 -0.6, 0.9 

Equivalised household income (ref: 5th quintile i.e., highest) 

4th quintile        -0.1 -0.4, 0.2 -0.1 -0.4, 0.2 -0.3 -0.6, 0.1 

3rd quintile        0.3 -0.1, 0.7 0.3 -0.1, 067 0.1 -0.3, 0.4 

2nd quintile       0.1 -0.3, 0.5 0.1 -0.3, 0.5 -0.3 -0.6, 0.1 
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1st quintile (lowest)       0.8 0.3, 1.2 0.7 0.3, 1.2 0.3 -0.2, 0.7 

NS-SEC occupations (ref: manager/professional) 

Intermediate        0.1 -0.2, 0.4 0.1 -0.2, 0.4 0.1 -0.1, 0.4 

Routine        0.1 -0.3, 0.4 0.1 -0.3, 0.4 0.1 -0.2, 0.4 

Chronic health (ref: none diagnosed) 

Diagnosed          0.6 0.3, 1.01 0.5 0.1, 0.8 

Work autonomy (Continuous: high=more autonomy) 

Work autonomy           -0.03 -0.1, <0.01 

Job satisfaction (ref: satisfied) 

Neutral            1.7 1.2, 2.1 

Dissatisfaction           3.1 2.6, 3.6 

Income satisfaction (ref: satisfied) 

Neutral            0.7 0.2, 1.1 

Dissatisfaction            1.3 1.0, 1.7 

Leisure satisfaction (ref: satisfied) 

Neutral            1.5 1.1, 1.9 

Dissatisfaction            1.6 1.1, 1.9 

Job physicality (ref: not at all physical) 

Not very physical            0.2 -0.3, 04 

Fairly physical            0.3 -0.1, 0.6 

Very physical            0.2 -0.2, 0.6 

Constant 10.5 10.4, 10.7 6.7 6.3, 7.0 5.5 3.8, 7.2 5.3 3.6, 7.0 5.2 3.5, 7.0 5.5 3.8, 7.2 

Notes: Data are multiply imputed and weighted. Sample sizes are unweighted.  Bold denotes results are statistically significant at the 95% level. 
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Table 6.9: Association between cumulative episodes in self-employment and subsequent depressive symptoms (n=12,718) 
 Model 1 

Non-working 
Model 2 

M1 + lagged 
depressive 
symptoms 

Model 3 
M2 + demographics 

Model 4 
M3 + socio-economic 

position 

Model 5 
M4 + chronic illness 

Model 6 
M5 + work conditions 

 Coef 95% CI Coef 95% CI Coef 95% CI Coef 95% CI Coef 95% CI Coef 95% CI 

Work pattern (continuous: five episodes working as an employee and zero to five episodes as self-employed) 

Self-employment -0.1 -0.2, 
 -0.1 

-0.1 -0.2,  
-0.1 

-0.1 -0.1, <0.01 -0.1 -0.2, -0.02 -0.1 -0.2,  
-0.02 

-0.04 -0.1, 0.03 

Notes: Data are multiply imputed and weighted. Sample sizes are unweighted.  Bold denotes results are statistically significant at the 95% level.  
Models: M1 adjusted for episodes of non-working; M2 = M1 + baseline mental health; M3 = M2 + sex, age, age2, marital status, youngest child,  and housing tenure; M4 = M3 +  education, 
equivalised household income, and NS-SEC;  M5 = M4 + chronic illness; M6 = M5 + work autonomy,  job satisfaction, income satisfaction, leisure satisfaction, and job physicality. 
 
 
 
Table 6.10: Association between cumulative episodes working extra-long hours (җ55hr/wk) and subsequent depressive symptoms (n=11,840) 
 Model 1 

Non-working & part-
time working 

Model 2 
M1 + lagged 

depressive symptoms 

Model 3 
M2 + demographics 

Model 4 
M3 + socio-economic 

position 

Model 5 
M4 + chronic illness 

Model 6 
M5 + work conditions 

 Coef 95% CI Coef 95% CI Coef 95% CI Coef 95% CI Coef 95% CI Coef 95% CI 

Work pattern (continuous: zero to five episodes working extra-long hours) 

Extra-long hours -0.1 -0.2, 0.1 -0.1 -0.2, 0.01 -0.04 -0.2, 0.1 -0.04 -0.1, 0.1 -0.04 -0.2, 0.1 -0.1 -0.2, 0.1 

Notes: Data are multiply imputed and weighted. Sample sizes are unweighted.  Bold denotes results are statistically significant at the 95% level. 
Models: M1 adjusted for part-time working, and episodes of non-working; M2 = M1 + baseline mental health; M3 = M2 + sex, age, age2, marital status, youngest child,  and housing tenure; M4 = M3 
+  education, equivalised household income, and NS-SEC;  M5 = M4 + chronic illness; M6 = M5 + work autonomy,  job satisfaction, income satisfaction, leisure satisfaction, and job physicality.
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Table 6.11: Association between cumulative episodes working most/all weekends and subsequent depressive symptoms (sex-aggregated sample) (n=12,965) 
 Model 1 

Non-working 
Model 2 

M1 + lagged 
depressive 
symptoms 

Model 3 
M2 + demographics 

Model 4 
M3 + socio-economic 

position 

Model 5 
M4 + chronic illness 

Model 6 
M5 + work conditions 

 Coef 95% CI Coef 95% CI Coef 95% CI Coef 95% CI Coef 95% CI Coef 95% CI 

Work pattern (continuous: zero to three episodes working most/all weekends) 

Most/all weekends 0.09 -0.03, 
0.2 

0.06 -0.06, 0.2 0.05 -0.06, 0.2 <-0.01 -0.1, 0.1 <-0.01 -0.1, 0.1 -0.06 -0.2, 0.05 

Notes: Data are multiply imputed and weighted. Sample sizes are unweighted.  Bold denotes results are statistically significant at the 95% level.  
Models: M1 adjusted for episodes of non-working; M2 = M1 + baseline mental health; M3 = M2 + sex, age, age2, marital status, youngest child,  and housing tenure; M4 = M3 +  education, 
equivalised household income, and NS-SEC;  M5 = M4 + chronic illness; M6 = M5 + work autonomy,  job satisfaction, income satisfaction, leisure satisfaction, and job physicality. 
 
 

 
 Table 6.12: Association between cumulative episodes working most/all weekends and subsequent depressive symptoms, stratified by sex (men n=6,029 & women n=6,936) 
 Men  Women  

 Model 1 
Non-working 

Model 2 
M1 + lagged 

GHQ-12 

Model 3 
M2 + demo-

graphics 

Model 4 
M3 + socio-
economic 
position 

Model 5 
M4 + chronic 

illness 

Model 6 
M5 + work 
conditions 

Model 1 
Non-working 

Model 2 
M1 + lagged 

GHQ-12 

Model 3 
M2 + demo-

graphics 

Model 4 
M3 + socio- 
economic 
position 

Model 5 
M4 + chronic 

illness 

Model 6 
M5 + work 
conditions 

 Coef 95% 
CI 

Coef 95% CI Coef 95 
%  
CI 

Coef 95% CI Coef 95 
%  
CI 

Coef 95 
%  
CI 

Coef 95% 
CI 

Coef 95% 
CI 

Coef 95 
%  
CI 

Coef 95 
%  
CI 

Coef 95 
%  
CI 

Coef 95 
% CI 

Work pattern (continuous: zero to three episodes working most/all weekends) 

Most/all 
weekends 

0.04 -0.1, 
0.2 

0.01 -0.2, 
0.2 

-0.01 -0.2, 
0.1 

-0.05 -0.2, 0.1 -0.05 -0.2, 
0.1 

-0.1 -0.2, 
0.04 

0.3 0.07, 
0.4 

0.2 0.01, 
0.4 

0.1 -0.03, 
0.3 

0.05 -0.1, 
0.2 

0.05 -0.1, 
0.2 

0.01 -0.2, 
0.2 

Notes: Data are multiply imputed and weighted. Sample sizes are unweighted.  Bold denotes results are statistically significant at the 95% level. 

Models: M1 adjusted for episodes of non-working; M2 = M1 + baseline mental health; M3 = M2 + age, age2, marital status, youngest child,  and housing tenure; M4 = M3 +  education, equivalised 
household income, and NS-SEC;  M5 = M4 + chronic illness; M6 = M5 + work autonomy,  job satisfaction, income satisfaction, leisure satisfaction, and job physicality.



248 

 

Table 6.13: Association between cumulative episodes working nonstandard schedules and subsequent depressive symptoms (age-aggregated sample) (n=13,385) 
 Model 1 

Non-working 
Model 2 

M1 + lagged depressive symptoms 
Model 3 

M2 + demographics 
Model 4 

M3 + socio-economic position 
Model 5 

M4 + chronic illness 
Model 6 

M5 + work conditions 

 Coef 95% CI Coef 95% CI Coef 95% CI Coef 95% CI Coef 95% CI Coef 95% CI 

Work pattern (continuous: zero to three episodes of nonstandard schedules) 

Nonstandard schedules 0.1 0.03, 0.3 0.1 0.02, 0.2 0.1 0.04, 0.2 0.1 0.01, 0.2 0.1 0.01, 0.2 0.06 -0.03, 0.2 

Notes: Data are multiply imputed and weighted. Sample sizes are unweighted. Bold denotes results are statistically significant at the 95% level. 

Models: M1 adjusted for episodes of non-working; M2 = M1 + baseline mental health; M3 = M2 + sex, age, age2, marital status, youngest child,  and housing tenure; M4 = M3 +  education, 
equivalised household income, and NS-SEC;  M5 = M4 + chronic illness; M6 = M5 + work autonomy,  job satisfaction, income satisfaction, leisure satisfaction, and job physicality. 
 
 

 
 
Table 6.14: Association between cumulative episodes of nonstandard schedules and subsequent depressive symptoms, stratified by age (<35 years age n=2,167, & җ35 years n=11,218) 
 Age under 35 years Age 35 years and over 

 Model 1 
Non-working 

Model 2 
M1 + lagged 

GHQ-12 

Model 3 
M2 + 

demographics 

Model 4 
M3 + socio-
economic 
position 

Model 5 
M4 + chronic 

illness 

Model 6 
M5 + work 
conditions 

Model 1 
Non-working 

Model 2 
M1 + lagged 

GHQ-12 

Model 3 
M2 + 

demographics 

Model 4 
M3 + socio-
economic 
position 

Model 5 
M4 + chronic 

illness 

Model 6 
M5 + work 
conditions 

 Coef 95% CI Coef 95% 
CI 

Coef 95% 
CI 

Coef 95% CI Coef 95% 
CI 

Coef 95% 
CI 

Coef 95% 
CI 

Coef 95% 
CI 

Coef 95% CI Coef 95% CI Coef 95% 
CI 

Coef 95% 
CI 

Work patterns (continuous: zero to three episodes of nonstandard schedule) 

Nonstandard 
 

0.4   0.1, 0.8 0.4  0.1, 
0.7 

0.4   0.1, 
0.7 

0.4  0.08, 
0.7 

0.4  0.08, 
0.7 

0.3 -0.01, 
0.5 

0.1 -0.04, 
0.2 

0.05 -0.05, 
0.1 

0.1 -0.03, 
0.2 

0.05 -0.05, 
0.2 

0.05 -0.05, 
0.2 

0.01 -0.09, 
0.1 

Notes: Data are multiply imputed and weighted. Sample sizes are unweighted.  Bold denotes results are statistically significant at the 95% level. 
Models: M1 adjusted for episodes of non-working; M2 = M1 + baseline mental health; M3 = M2 + sex, marital status, youngest child,  and housing tenure; M4 = M3 +  education, equivalised 
household income, and NS-SEC;  M5 = M4 + chronic illness; M6 = M5 + work autonomy,  job satisfaction, income satisfaction, leisure satisfaction, and job physicality. 
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6.4.3.7 Sensitivity tests  

Several supplementary analyses were conducted to test the robustness of the main 

findings. 

  

Sample restricted to workers at all waves 

As explained in section 6.1.1, to account for transitions in my samples due to 

participants entering/leaving work, I used a covariate adjusting for episodes of non-

working.  Nonetheless, to check if this approach was sufficient to reduce bias, I 

repeated the analyses excluding any participants who were not in work at all waves.  

As shown in Tables 13.12 to 13.16 in the Appendix (section 13.5), the results from 

this were generally consistent with the main results.  Nonetheless, the coefficient in 

model 2 (adjusted for part-time work and lagged depressive symptoms) in the 

extra-long hours exposure (Table 13.14) became statistically significant, suggesting 

a negative association with subsequent depressive symptoms, but this lost 

significance again upon adjustment for sex and marital status.  This difference to 

the main analysis might be due to the reduction in sample size, and/or reduced 

heterogeneity in the sample.   

 

Complete case analysis 

As advised by the literature, the analysis was repeated using complete case data, 

and compared to the imputed results (Sterne et al., 2009).    As shown in Tables 

13.12 to 13.16 in the Appendix (section 13.5), the coefficient sizes and associations 

were similar across the two types of analysis.  

 

Precariousness 

As noted in the Method Chapter (section 4.5.1) to account for worker rights and 

benefits, an adjustment was made for trade union and employer pension 

membership.  Since self-employed workers are not asked about these factors, and 

thus they had a relatively high amount of missing data, this analysis was restricted 

to employees using complete case data.  Table 13.12 (Appendix section 13.5) shows 

ǘƘƛǎ Ψ9tw9{Ω ƳƻŘŜƭƭƛƴƎ - in the model adjusting only for these two factors, 
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temporary work was associated with elevated depressive symptoms (ß=0.2, 95%CI 

0.01, 0.4), but not after adjustment for episodes of non-working.  Indeed, the 

results suggest that relative to having trade union membership, having no union 

access related to fewer depressive symptoms (ʲҐ-0.5, 95% CI -0.9, -0.2).  This 

finding is consistent with that of Chapter Five, but the reason for it is unclear.  

Nonetheless, literature suggests that in some countries, trade union representatives 

oppose temporary work and have less interest in protecting temporary workers, 

focusing instead on their objectives to protect the jobs and conditions of the core, 

permanent workforce  (Doerflinger and Pulignano, 2015). 

 

6.5 Discussion 

Only some of my results support my hypothesis that cumulative episodes of atypical 

work would contribute to subsequent elevations of depressive symptoms. However, 

there are few studies with which to compare these findings.  My results are 

discussed below, in the same order that the work patterns are presented in this 

chapter.  The discussion also makes some general observations about the findings, 

and addresses strengths and limitations of this investigation. 

 

6.5.1 Temporary work 

My regression results suggested there was no association between accumulation of 

episodes of temporary work and subsequent depressive symptoms in the main 

analysis.  This was contrary to expectations, particularly as the literatur suggests this 

work pattern has the greatest social and economic disadvantages, i.e., ΨōŀŘ Ƨƻō 

ŎƘŀǊŀŎǘŜǊƛǎǘƛŎǎΩ ƛƴǘǊƛƴǎƛŎ ǘƻ ǘŜƳǇƻǊŀǊȅ ǿƻǊƪƛƴƎ (Kalleberg, 2011).  Nonetheless, the 

descriptive analysis found that the majority of the sample had no episodes of 

temporary work, and of those who had, most had just one episode and only 37 

participants (out of 13,264) had five episodes of temporary work.  It might be 

surmised that the relatively small numbers of temporary workers meant the 

analysis lacked statistical power.  However, in the sensitivity testing, which used a 

ǎƳŀƭƭŜǊ ǎŀƳǇƭŜ ƻŦ ǘŜƳǇƻǊŀǊȅ ŜƳǇƭƻȅŜŜǎ ƛƴ ǘƘŜ Ψ9tw9{Ω ƳƻŘŜƭƭƛƴƎΣ ŀƴ ŀǎǎƻŎƛŀǘƛƻƴ 

between temporary work and depressive symptoms was identified.  Nonetheless, 

the self-employed were excluded from this sensitivity test, and as noted below, self-
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employment was associated with fewer symptoms, so there is a possibility that 

temporary workers who are self-employed have different experiences to those who 

are employees.  Furthermore, the sample contained fixed-term temporary workers 

along with more casual types of temporary workers, which according to sensitivity 

testing in the previous chapter, differed in respect of mental health outcomes.  This 

warrants further exploration once there is sufficient data to yield robust analyses on 

the accumulation of fixed-term and casual workers.      

 

bƻǘǿƛǘƘǎǘŀƴŘƛƴƎΣ Ƴȅ ǊŜǎǳƭǘǎ ŦǊƻƳ ǘƘŜ Ψ9tw9{Ω ǎŜƴǎƛǘƛǾƛǘȅ ǘŜǎǘƛƴƎ ǎǳƎƎŜǎǘŜŘ ǘƘŀt 

depressive symptoms were greater for temporary employees with trade union 

membership.  This finding accords with that in Chapter Five, where I posited that 

poorer job satisfaction and a lower likelihood to quit jobs in unionised workplaces, 

might explain this (Bender and Sloane, 1998).  However, it might also relate to a lack 

of trade union support, inclusiveness, and representation (Doerflinger and 

Pulignano, 2015).  Nonetheless, once episodes of non-working were accounted for, 

the association attenuated and lost statistical significance.  Still it is important to 

note that temporary work can be both a descent into unemployment, lead to 

repeated cycles of temporary jobs, or act as a stepping stone to permanent work 

(Arranz et al., 2010). Therefore, future research might investigate work 

histories/temporal ordering of temporary work.  

 

6.5.2 Self-employment  

At one extreme, the literature characterises the self-employed as working long 

hours (Abreu et al., 2019; Hyytinen and Ruuskanen, 2007), and at the other, as 

under-employed and under-paid (Giupponi and Xu, 2020).  However, my findings 

suggested they were more likely than employees to experience social, economic 

and work condition advantage.  Furthermore, the greater the number of episodes 

of self-employment, the greater the advantages.   

 

Of those in self-employment, 42% accumulated five episodes in this work pattern 

over five waves.   Since research suggests that 20% of sole-traders cease trading in 

their first year (Cribb et al., 2019),  accumulating five episodes might be indicative of 
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business success and a greater ability to cope with the demands of self-

employment.   Accumulation might also be indicative of higher status - studies using 

the BHPS found that professionals and those with employees have lower exit rates 

from self-employment, conversely, manual occupations and entering self-

employment from economic inactivity increased the exit rate (Taylor, 2004). 

 

Correspondingly, the regression analysis indicated that participants who 

accumulated episodes in self-employment subsequently had the fewest depressive 

symptoms.  This inverse relationship might be explained by factors intrinsic to self-

employment which I did not measure.  For example, the self-employed are more 

likely to find their jobs interesting (Benz and Frey, 2008b), the demands stimulating 

(Andersson, 2008), enjoy the independence and lack of hierarchy (Benz and Frey, 

2008a) and have more skill utilisation (Hundley, 2001) ς aspects of self-employment 

which may be protective of mental health (Andersson, 2008; Nikolova, 2019).   

 

Nonetheless, I was able to take account of some psychosocial work conditions.     

The characteristics of the sample showed that the self-employed had more job 

satisfaction and work autonomy than employees, and the regession modelling 

showed that taking these factors and leisure satisfaction into account explained the 

finding that the self-employed had fewer depressive symptoms than employees.  

Other studies have also found greater job satisfaction among the self-employed 

relative to other workers (Abreu et al., 2019; Andersson, 2008; Binder and Coad, 

2016; Bradley and Roberts, 2004; Tetrick et al., 2000; Warr, 2018).  Studies have 

also found the self-employed have lower stress levels (Baron et al., 2016; Hessels et 

al., 2017), and feel happier  (Abreu et al., 2019; Andersson, 2008; Binder and Coad, 

2016, 2013; Johansson Sevä et al., 2016; Shir et al., 2019; Stephan and Roesler, 

2010).  However, my findings are contrary to two studies which found the self-

employed had a greater risk of depression and anxiety (Andersson, 2008; Won et 

al., 2019). However, of the latter, one found the results were not robust to inclusion 

of covariates (Andersson, 2008); and the other specifically investigated dependent 

self-employment (Won et al., 2019) ς i.e., workers classified as self-employed but 
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who are economically dependent on a single employer and have little or no more 

autonomy than employees (Böheim and Mühlberger, 2009). 

 

Nevertheless, my results do not suggest a strong relationship between accumulated 

self-employment and subsequently fewer depressive symptoms.  As observed in 

Chapter Five, there may be differences among men and women and among 

different types of self-employment.  Additional data collections might make it 

possible to investigate these issues further. 

 

6.5.3 Extra-long hours 

Contrary to my hypothesis, my findings suggested there was no relationship 

between accumulated episodes of extra-long hours and subsequent depressive 

symptoms.  Nonetheless, this is generally supported by the literature, where most 

longitudinal studies found no relationship between long hours and poor mental 

health, and of those which did, the associations tended to be weak or insignificant 

(Virtanen and Kivimäki, 2012; Watanabe et al., 2016).  However, these did not 

investigate the accumulative effect, and it has been noted that comparisons are in 

any case difficult as this working pattern lacks a standard definition (Bannai and 

Tamakoshi, 2014; Conway et al., 2017; Virtanen and Kivimäki, 2012; Watanabe et 

al., 2016). 

 

Recently, there has been an increased tendency to define extra-long hours as  җ55 

hours/week (Kivimäki et al., 2015a; Jian Li et al., 2020b) and compare it against a 

reference category of 35-40 hours/week.  Whilst I too have counted the number of 

episodes that workers have of җ55 hours/week, in this chapter I have not made a 

comparison against 35-40 hours/week.  Instead people with zero episodes could 

have worked up to 54 hours/week.  As part-time workers tend to have different 

motivations and work conditions, I took account of people working less than 35 

hours per week.  However, I did not make adjustments for those working 41-54 

hours/week.   ς this is a source of heterogeneity, which future research should 

address, particularly as an occupational cohort study found that working 41-54 
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hours a week increased the probability of mental health problems (M. Virtanen et 

al., 2011).   

 

My hypothesis was based on the premise that working extra-long hours would give 

rise to an imbalance between effort and rewards (Siegrist, 2002).  However, whilst 

accumulated episodes of extra-long hours were associated with less satisfaction 

with leisure time suggestive of greater effort, regarding rewards, I found that extra-

long hours were characterised by social and economic advantage including 

increases in household income, and also work conditions such as autonomy and 

income satisfaction.  Such advantages concur with the incentives for working long 

hours which are explained as extrinsic motivators such as accumulation of income, 

status and self-worth (Porter, 2004), and intrinsic motivators such as response to 

challenge, opportunity for accomplishment, interest and purpose (Gagne and Deci, 

2005; R. Ryan and Deci, 2000).  

 

Furthermore, of the one-fifth of participants who had one or more episodes of 

extra-long hours, about half had one episode only, suggesting either they found the 

need to work excessively was relatively brief, or they quit this work pattern at the 

earliest possibility in order to escape the high demands and limitations on their 

leisure time, or due to ill-health.  This would suggest that those workers who 

continued with extra-long hours might have adapted to it or were healthier, thus 

the results could be indicative of selection bias, similar to a healthy survivor effect 

(Li and Sung, 1999). Indeed research suggests that only workers who are fit choose 

this work pattern (Bernstrøm, 2018).  Nonetheless, there was no statistically 

significant negative association between this work pattern and depressive 

symptoms (except briefly in the sensitivity testing where workers with episodes of 

non-working were excluded), so the sample likely included a diversity of workers, 

perhaps comprising of individuals who willingly worked extra-long hours, and  

temporary workers who have been found to work long hours due to job insecurity 

(Porter, 2004) and presenteeism (Bernstrøm, 2018).  However, this is speculation as 

I was unable to investigate participants reasons for working extra-long hours.  
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Notwithstanding, differences between men and women might help explain my null 

regression results.  In the sensitivity testing, the minimally adjusted model 

suggested there were fewer depressive symptoms; however, this was explained by 

sex and marital status in model 2.  Of the two occupational cohort studies in the UK 

which found extra-long hours related to a greater risk of depression (M. Virtanen et 

al., 2012, 2011), one found a stronger effect among women (M. Virtanen et al., 

2011).  Furthermore, a study using household panel data in the UK also found 

women working unpaid overtime had poorer psychological health, whereas men did 

not (Robone et al., 2010).  However, whilst I was able to determine that men 

tended to accumulate more episodes of extra-long working hours than women, it 

was not practical to sex-stratify the regression analyses.  Fewer than 55 women had 

four episodes of extra-long hours, and fewer than 20 had five episodes, and I found 

no statistically significant sex interaction with this work pattern.  Nonetheless, 

mindful of the literature which explains there are gender divisions in work 

(McMunn et al., 2019), and that gender plays a role in the way that work is 

experienced (Wharton, 2013), not sex-stratifying the analyses presents a limitation.  

It is hoped that sufficient data will be available in the future to address this. 

 

A further source of heterogeneity relates to the fact that the sample for my analysis 

of extra-long hours included both employees and self-employed workers.  As noted 

above, I found that episodes of self-employment were associated with fewer 

subsequent depressive symptoms.  Research suggests that the self-employed tend 

to work longer hours than employees  (Abreu et al., 2019; Hyytinen and Ruuskanen, 

2007), but as they also find their work enjoyable, many do not perceive long hours 

negatively (Abreu et al., 2019).   In contrast, among employees, long working hours 

may decrease job satisfaction (Hsu et al., 2019), or job satisfaction may moderate 

the relationship between long hours and depressive symptoms (Nakata, 2017).  

Additionally, decision-latitude, which tends to be higher among the self-employed 

compared to employees, may also have a mediation effect (Haines et al., 2012).  

Future research on working hours should differentiate between employees and self-

employed, but unlike many existing studies, they should not exclude the self-
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employed, particularly as there has been a substantial growth of self-employment 

in recent years (Giupponi and Xu, 2020; Yuen et al., 2018). 

 

6.5.4 Most/all weekends (sex-aggregated and sex-stratified samples) 

The results indicated that smaller proportions of women than men worked most/all 

weekends, and that this work pattern was characterised by disadvantage in factors 

relating to social, economic and work conditions.  However, the regression analysis 

only partially supported my hypothesis.  There were elevated depressive symptoms 

among women who had accumulated episodes of most/all weekend work, but not 

among men, nor in the aggregated sample of men and women.   

 

This finding extends the limited amount of research on weekend working, which 

though  it did not investigate an accumulation effect over a period of years, it did 

find that  Japanese women, but not men, who worked five or more weekend days 

per month had more depressive symptoms than those who did not  work weekends 

(Takada et al., 2009).  Similarly, though not gender-stratified, an industry specific 

sample in Japan found a deterioration in mental health among white-collar workers 

who worked weekends, but not blue-collar workers (Sato et al., 2020).  Rather than 

use blue/white-collar differentiations, my analysis used the NS-SEC classification, 

which takes account of employment relations and occupational conditions (Rose 

and Pevalin, 2001) and I found that weekend workers were more likely to be in 

routine occupations.  Research suggests that disadvantaged occupations in terms of 

social status or social class are associated with higher levels of work stress and 

depression (Hoven et al., 2015).  Furthermore, as noted in the previous chapter, 

women working weekends tend to be concentrated in low-paid service sector jobs 

(Presser and Gornick, 2005), jobs which combined with emotional labour or 

complex interactions, may have higher job stress and depression rates (Johnson et 

al., 2005; Wulsin et al., 2014).  

 

Nonetheless my findings also showed that whilst the association for women was 

independent of baseline depressive symptoms and episodes of non-work, the 

relationship was not significant after adjusting for marital status.   I found that 
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participants who were single or separated/divorced had more symptoms than those 

who were married.  Like other nonstandard patterns, weekend working is linked to 

social desynchronization, and linked to fewer opportunities to spend time with 

friends and family.  Moreover, being female and not being married are strong 

predictors of less shared leisure time  (Craig and Brown, 2014).     As noted below, 

these factors may contribute to an elevated risk of depressive symptoms.   

 

Notwithstanding, among women the relationships between weekend working and 

elevated depressive symptoms was weak, and the association was null among the 

aggregated sample, and the sample of men.  It is possible that the heterogeneity in 

the sample contributed to this.  For example, firstly, as noted in the Method 

Chapter (section 4.3.6 and shown in Table 4.5), weekend working overlapped with 

other atypical work patterns, including part-time working and extra-long working 

hours.  Indeed nearly a quarter of part-timers worked most/all weekends.  In this 

chapter and the previous chapter too, I found a greater ratio of women to men 

working part-time, and conversely, a greater ratio of men to women working longer 

than full-time hours.  Yet whilst part-time work might provide opportunities to 

balance the demands of work and home, long hours and weekends might 

contribute to work-family conflict (Matthews et al., 2012). Secondly, weekend work 

can be done on Saturdays, Sundays or both, though working on Sundays has been 

associated with poorer work-life balance and health impairments (Wirtz et al., 

2011). However, the UKHLS only asked respondents about whether they worked 

weekends, not which of these days they worked.  Thirdly, the zero episodes 

comprised of participants who never worked most/all weekends; however, it is 

possible that some of these worked some weekends.  Future research should 

attempt to reduce this heterogeneity.   

 

6.5.5 Nonstandard schedules (age-aggregated and age-stratified samples) 

The results of the descriptive statistics suggested that nonstandard schedules were 

associated with social, economic and work condition disadvantage.  In line with 

expectations, even after accounting for this disadvantage, the regression results 

found that participants who accumulated episodes of nonstandard schedules 
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subsequently had elevated depressive symptoms.  This accords with the findings of 

a meta-analysis of longitudinal studies, which found shift-workers were at an 

increased risk of poor mental health, particularly depressive symptoms (Torquati et 

al., 2019).  My results also suggested that psychosocial work conditions might 

contribute to the relationship. Similarly, a population-cohort study in the 

Netherlands, showed a reduction in the effect of shift-work on depressed mood 

after adjusting for work-related factors, noting that work schedules are interlinked 

with some psychosocial work factors (Driesen et al., 2011).  

 

Poor work conditions and low pay have been associated with occupations and 

industries in which nonstandard schedules tend to be concentrated (Matteazzi et 

al., 2014; Niedhammer et al., 2018), such as bluecollar occupations and jobs in 

security, transportation, retail, hospitality, and healthcare (ONS, 2018b; Steel and 

ONS, 2011).   These sectors tend to require workers to work unsociable hours to 

fulfil extended operating hours and/or provide a 24/7 service (Berg et al., 2014; 

Kümmerling et al., 2007).   Thus some workers have no choice over their 

nonstandard schedules, as the schedules are the nature of the job (McMenamin, 

2007).   Some adults work this work pattern due to child care arrangements 

(Presser, 2005).  Indeed a recent UK study found that more than  40% of employed 

mothers and over 50% of employed fathers worked nonstandard schedules, with 

prevalence being highest among mothers of children aged three years, and among 

fathers of children aged 11 years (Zilanawala, 2021).  However, whilst I was able to 

take account of the youngest child in the household, but found no association 

between this and depressive symptoms, I was unable to control for volition and 

motivations for nonstandard schedules, as the UKHLS did not collect this data.    

 

Nonetheless, it  has been suggested that large proportions of workers with 

nonstandard schedules are self-selecting, with those remaining in it representing 

ΨǎǳǊǾƛǾƻǊǎΩ ƻǊ ƘŜŀƭǘƘȅ ǿƻǊƪŜǊǎ (Harrington, 2001).  Indeed, shift-workers with 

depressed mood are likely to change their work pattern quickly  (Driesen et al., 

2011).  Whilst this does not explain my main findings, other than to note that the 

association was weak, it might help understand why my age-stratified results 



259 

 

suggested that younger workers (16-34 years), rather than older workers (җ35 

years), had elevated depressive symptoms.  Similarly a study of young adults with 

nonstandard schedules in the USA were found to have an increased risk of 

depression (Winkler et al., 2017); and age differences were noted in a study of 

tƻƭƛǎƘ ǎǘŜŜƭ ǿƻǊƪŜǊǎΣ ǿƛǘƘ ǘƘŜ ŦƛƴŘƛƴƎ ǘƘŀǘ ΨƛƴǘƻƭŜǊŀƴŎŜ ǎȅƴŘǊƻƳŜΩ ǘƻ ǎƘƛŦǘ-work 

improved after passing 40-50 years of age όhƎƛƵǎƪŀ Ŝǘ ŀƭΦΣ мффоύ.  Nonetheless, the 

evidence that tolerance for shift-work is age-related is equivocal, with a review 

suggesting it may depend on the type of shift ς with younger workers experiencing 

more health problems relating to night-shifts and older workers with morning shifts 

(Blok and de Looze, 2011).  One of the limitations of my research is that I analysed 

all nonstandard schedules together regardless of timing and rotations, so future 

research might disaggregate these. 

 

Another possible explanation for the age group differences relates to the finding 

that younger workers with more episodes of nonstandard schedules were more 

likely than their older counterparts to be dissatisfied with their amount of leisure 

time.  Physical exercise has a protective effect against depression (Eyre et al., 2013), 

and although shift-workers may be more sedentary at work (Hulsegge et al., 2017), 

there is little evidence that workers with nonstandard schedules participate in 

physical activity less than workers with standard schedules (Kolbe-Alexander et al., 

2019).  However, a small-scale study of European and North American workers 

found that the most experienced shift-workers were more likely to participate in 

leisure-time physical activity (Fullick et al., 2009), and it is probable that 

experienced shift-workers are more likely to be older.  Additionally, regardless of 

schedule, although workers prefer to socialise in the evenings and at weekends, 

doing so is more difficult for those with nonstandard schedules (Baker et al., 2003). 

This may be a bigger problem for younger age groups ς as noted in my sample, a 

higher proportion of 16-34 year-olds were single compared to the җ35 year-olds, 

and researchers have found that single people who work nonstandard schedules 

spend less social time with others (Craig and Brown, 2014).  Social isolation and 

loneliness have each been associated with poorer mental health (Matthews et al., 

2016).  A possible interaction between atypical work patterns and social isolation 
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was beyond the scope of this investigation, but might be an interesting avenue for 

future research. 

 

6.5.6 Work conditions 

Although the aim of this chapter was to investigate the effect of atypical work 

conditions on depressive symptoms, it is noteworthy that my results generally 

showed that psychosocial work conditions had the strongest associations with 

depressive symptoms.  This finding accords with a systematic review which 

concluded that workers subject to poor work environments, including poor 

psychosocial conditions, will experience depressive symptoms (Theorell et al., 

2015). 

 

However, it would be misleading to say that the psychosocial work conditions were 

poorer for all atypical workers.  I found that work autonomy tended to be lower for 

all atypical work patterns except self-employment and extra-long hours. Job 

satisfaction was higher for the self-employed, but was not significantly associated 

with any of the other patterns.  Income satisfaction was lower among those with 

one and two episodes of extra-long hours compared to no episodes, but higher 

among those who accumulated three or more episodes; participants with five 

episodes of temporary work tended to be as satisfied with their income as 

permanent workers; but income satisfaction was lower for nonstandard schedules 

and most/all weekends.  Satisfaction with leisure tended to be lower for extra-long 

hours, nonstandard and most/all weekends, but higher among temporary workers.  

Nonetheless, interventions to improve these conditions may reduce risks to mental 

health and/or improve mental health (Fan et al., 2019), whatever the work pattern. 

 

6.5.7 Strengths and limitations 

This investigation is unique in focusing on the accumulation of episodes of atypical 

work patterns and subsequent depressive symptoms in a large, nationally 

representative, heterogeneous sample of workers with results that are 

generalisable to the UK.  Depressive symptoms were measured with a validated 

standard measure of common mental health, the GHQ-12, and adjustment was 
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made for pre-existing symptoms.  However, I did not take account of which work 

pattern participants had (if any) at the time they answered the GHQ-12.  This was 

mainly because participants were not asked about all work patterns at w7.  

Accordingly, it is possible that rather than assessing the accumulation of work 

patterns on ǎǳōǎŜǉǳŜƴǘ ŘŜǇǊŜǎǎƛǾŜ ǎȅƳǇǘƻƳǎΣ Ƴȅ ǊŜǎǳƭǘǎ ǊŜŦƭŜŎǘ ǘƘŜ ΨǊŜŎŜƴŎȅΩ ƻŦ 

the work pattern (or economic inactivity status) at survey time.  Similarly, there may 

have been differences relating to when workers accumulated their episodes of 

atypical work patterns; and compared to any who changed their work more than 

once between interviews.  Additional data collections and use of full work histories 

might help address this.   

 

It can be difficult to reliably investigate work exposures over time among 

participants who cease to be exposed to them, especially when they drop out of 

work altogether, and thus the results of many studies may result in an 

underestimation of the exposure effects (M. Virtanen et al., 2011).  I have tried to 

minimise this bias by including participants who worked between one and five 

times during the investigation period and adjusting for transitions into non-working 

status.  Nonetheless, I only measured depressive symptoms at baseline and again at 

w7, I did not measure mental health outcomes over the interim period even though 

participants could have exited the work patterns due to negative mental health 

effects, but then recovered and returned to work.  Thus my results may 

underestimate the relationships between atypical work and depressive symptoms, 

and as noted several times above, some of the atypical workers could have included 

ΨƘŜŀƭǘƘȅ ǎǳǊǾƛǾƻǊǎΩ ǿƘƛƭǎǘ ǘƘŜ ƴƻƴ-atypical workers could have included people in 

recovery.   

 

Several other limitations have been raised in the course of this discussion, 

particularly the issues relating to heterogeneity, including gender differences, and 

the overlapping nature of some work patterns.  The strength of the associations 

tended to be weak possibly due to this overlap, but work lives are complicated, and 

the trend towards  ΨflexibilizationΩ (labour market flexibility often accompanied by a 
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decrease in employment security and a growth in atypical work patterns) is 

predicted to increase (Hinterseer, 2013), so deserves further consideration.   

 

Furthermore it is noteworthy that a recent study found volition explained 

ŘƛŦŦŜǊŜƴŎŜǎ ƛƴ ǘŜƳǇƻǊŀǊȅ ǿƻǊƪŜǊǎΩ ǿŜƭƭōŜƛƴƎ (Bernhard-Oettel et al., 2013); and 

whilst another found no association between volition and favourable psychological 

outcomes (De Cuyper and De Witte, 2008), it has been linked with positive 

outcomes including person-environment fit, work autonomy, and job satisfaction, 

which in turn relate to mental health outcomes (Duffy et al., 2016).  Thus, although 

the relevance of volition is debatable, data on ǿƻǊƪŜǊǎΩ ǇǊŜŦŜǊŜƴŎŜǎ ŦƻǊ ǿƻǊƪ 

patterns might contribute to explaining the associations/lack of associations 

between atypical work and mental health.   

 

6.5.8 Conclusion 

In conclusion, this investigation showed there was a relationship between 

accumulations of atypical work patterns and subsequent depressive symptoms.  The 

poorest mental health was experienced by workers who accumulated episodes of 

nonstandard schedules, particularly if they were aged 16-34 years; and by 

unmarried women who accumulated episodes of weekend working.  In contrast, 

better mental health was experienced by workers who accumulated episodes of 

self-employment.  Whilst the main analysis showed no relationship between the 

accumulation of temporary work or extra-long hours and subsequent depressive 

symptoms, sensitivity testing suggested that poor mental health may be 

experienced by those accumulating the most episodes of the most precarious 

temporary work who had episodes of non-working; whereas better mental health 

may be experienced by those accumulating the most episodes of extra-long hours if 

they were male and married.   

 

Although the associations tended to be weak, due to the heterogeneity in the work 

patterns it is possible that these findings might underestimate the true 

relationships.  It is recommended that employees, employers, and policy-makers 
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consider the role of atypical work pattern in addressing health inequities and 

improving work-life. 
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7 Chapter Seven: Work and Sleep 
 

Whilst the previous empirical chapters focused on mental health outcomes, this one 

addresses sleep.  The objective of this chapter was to determine whether there are 

independent cross-sectional associations between atypical work patterns and sleep 

quantity and quality within a general population of men and women aged 16 and 

over who are employed or self-employed in the UK.  The hypothesis was that 

workers who are exposed to atypical work patterns will be less likely than those in 

standard typical work patterns to sleep the recommended  7-8 hours per night; and 

more likely to experience sleep disturbance.  This current chapter describes the 

analytic samples, the analytic approach, and results for this objective. 

 

7.1 Analytic sample 

As explained in the Method Chapter (section 4.1) the UKHLS was an ideal data 

source for testing this hypothesis, since at the time of my investigation it had 

collected eight waves of data, including information about work, sleep and relevant 

covariates.  Although data on sleep was gathered at w1, w4 and w7, to take 

advantage of the expansion of the sample after w1, and the addition of 

approximately 3,000 more households at w6 (as noted in section 4.1 Method 

Chapter), this investigation uses data from w4 (2012-2014) and w7 (2015-2017) to 

form two analytic samples.   

 

For the analyses of four work patterns - temporary work, self-employment, weekly 

work hours, and remote working - the first analytic sample was formed by pooling 

data from w4 and w7 from participants who responded to a question about their 

economic activity.  As noted in section 4.1.3 (Method Chapter), the aim of pooling 

the data was to benefit from the enlarged sample due to sample boosts, and also 

participants joining or re-joining the UKHLS and moving in to the atypical work 

patterns.  Additionally, rather than restricting the analyses to a single wave,  instead 

I could measure the association between work patterns and sleep across two time 

points spanning three years.  As shown in Figure 7.1, after excluding any 

participants who were not in paid work or self-employment, this sample comprised 
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of 48,990 observations.  Similarly, for the analyses of two work patterns ς weekend 

working and nonstandard schedules, a second sample was created from w4 data 

only, because participants were not asked about these two work patterns  at w7.   

As shown in Figure 7.2,  after restricting this w4 only sample to participants who 

were in paid work or self-employment, 25,605 participants were retained for the  

analyses of these two work patterns.    

 

 

 
Figure 7.1: Creation of pooled w4 & 7 analytic sample 

 

 

 
Figure 7.2: Creation of wave 4 only analytic sample 

 

7.2 Measures 

Each of the measures outlined below were either pooled w4 and w7 data to 

correspond with the first analytic sample, or w4 only data to correspond with the 

w4 only analytic sample.   
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7.2.1 Outcomes 

Sleep duration was measured by asking participants how long they usually slept per 

night, and this was coded into categories <7 hours (short sleep), 7-8 hours (standard 

duration sleep), and җ9 hours (long  sleep).  Sleep disturbance was measured using 

three items from the Pittsburgh Sleep Quality Index (PSQI)  ς sleep latency, sleep 

maintenance, and subjective sleep quality ς which were combined and grouped into 

quartiles with the upper quartile representing sleep disturbance.   Further detail on 

both these measures is provided in the Method Chapter (section 4.2.2).   

 

7.2.2 Exposures 

The following exposure measures of atypical work patterns were created from 

pooling the data: temporary work (divided into temporary workers and permanent 

workers); self-employment (divided into self-employed and paid employees); 

weekly work hours (divided into part-time <35 hours/week, full-time 35-40 

hours/week, long hours 41-54 hours/week, and extra-long hours җ55 hours/week); 

and remote working (divided into remote and on-site).  The following were created 

from w4 only data: weekend work (divided into no weekends, some weekends, and 

most/all weekends); and nonstandard schedules (divided into nonstandard and 

standard).  Detail on each of these is provided in the Method Chapter (section 4.3) 

 

7.2.3 Covariates 

I used data on demographic, socio-economic, and health factors: sex, age, age-

squared, marital status, youngest child in the household, housing tenure, 

caregiving, education attainment, equivalised household income, NS-SEC 

occupational social classification, long-term limiting illness/disability from w4 and 

w7 for the first analytic sample, and from w4 only for the second analytic sample.  

Data on the use of sleep medication was also used from the same waves, but only 

for sensitivity testing.  I also used data on the following health lifestyle factors, 

taken from w2 (in place of w4) and w5 (in place of w7) due to data availability 

issues: smoking status, frequency of alcohol consumption and moderate physical 

exercise.  The following potential mediators from w4 and w7 were also added to the 

models:  job satisfaction, income satisfaction, and leisure satisfaction, and again due 
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to availability the following were taken from other waves: work autonomy from w4 

and w6 (the latter in place of w7) and job physicality from w2 (in place of w4) and 

w5 (in place of w7).  Detail on each of these is provided in the Method Chapter 

(sections 4.4 and 4.5)  Furthermore, to account for the two time periods of data 

collection in the pooled sample, I adjusted for wave. 

 

7.3  Analytic approach 

 

7.3.1 Missing data  

To account for missing data on the exposures,  outcomes and covariates, I applied 

multiple imputation by chained equations and imputed 46 datasets per analytic 

sample.  The imputation models included all analysis variables; and auxiliary 

variables comprising of all work patterns, additional measures on sleep, and lagged 

NS-SEC occupation classifications, and were checked using recommended diagnostic 

methods.  Detail on the methodology including imputation models and diagnostic 

methods is provided in Method Chapter (section 4.6.1).   Appendix (section 14.1) 

provides detail on item missingness in the two analytic samples. 

 

7.3.2 Analysis and analytic models 

A descriptive analysis assessed the distribution of sample characteristics of 

respondents in each work pattern, and the associations between the sample 

characteristics and the sleep outcomes.   Multinomial logistic regression models 

assessed the relative risk ratio for each atypical work pattern experiencing short or 

long duration sleep compared to sleeping 7-8 hours/night.  Sex-stratified 

imputations and analyses were repeated for weekly work hours and remote 

workplaces, each with sleep duration, as interaction tests (not shown)  had 

identified sex interactions for these two work patterns (see Method Chapter section 

4.6.4).   Logistic regression models were used to investigate the odds of reporting 

disturbed sleep by each atypical work pattern.    

 

As explained in the Method Chapter (sections 4.4 and 4.6.2.2) covariates were 

selected initially for theoretical reasons, grouped into theoretically distinct sets, 
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tested for their statistical contribution to the set, and and then used in model 

building.  In both the multinomial and logistic regression models, the first model 

adjusted for for demographics.  The second added SEP factors. The third added 

health and health behaviour factors.  The fourth which aimed to examine if physical 

and psychosocial work conditions might explain any differences, added the 

potential mediators. 

 

I carried out several sensitivity tests ς sex-stratifying weekly work hours and remote 

working; using complete case data; analysing multi-work patterns and sub-types of 

temporary work, self-employment and remote working; and an employment 

precarious model adjusting for worker voice and benefits; adjusting for caregiving 

intensity and caregiving location, and for sleep medication use;  and analysing sleep 

duration as a continuous measure.  These tests and their results are explained in 

section 7.4.5 of this chapter. I also conducted additional sensitivity tests, firstly 

using sex-specific tertiles in the sleep disturbance analysis, and secondly,  analysing 

the data without the imputed outcomes (the MID approach as detailed in section 

4.6.1.3). I found no substantive differences, and  neither the sex-specific tertiles 

results nor the MID results have been included in this chapter.   

 

As explained in the Method Chapter (section 4.6.2.2), as advised by the UKHLS, to 

correct for autocorrelation in the pooled sample, the analyses were clustered at the 

individual level using the vce (cluster pidp) command in Stata, where pidp is a cross-

wave identifier for each respondent.  The data were converted to long format, and 

as advised by the UKHLS, the cross-sectional weights from w4 and w7 were 

matched to the relevant wave and then combined to provide a weight variable 

(ΨcombinedweightΩ).  However, the vce command does not work with the svy 

command, and therefore instead of using the svy prefix, I added [pweight = 

combinedweight], vce (cluster personid) after the regression command.  

Furthermore, as noted in the section on covariates above, to account for the 

possibility that the different data collection periods influence the results, I added 

wave to the regression models.  For the w4 only sample, the cross-sectional weight 

from wave 4 was applied.   All statistical analyses, performed in Stata V.15; and used 
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survey commands for the w4 only analyses, however,  as survey commands do not 

work with the vce (cluster pidp) command, for the pooled analyses I applied the 

weights by adding [pweight = longitudinalweight] to the commands.  Additionally, I 

used the MI commands, and applied a significance level of 95% (p<0.05).   

 

7.4 Results 
 
7.4.1 Descriptive characteristics 

Tables 7.1 and 7.2 show sample characteristics for the pooled sample and the w4 

only sample, respectively.  The distribution of characteristics are similar in the two 

samples.  They comprised more men than women (52% vs. 48%).  The average age 

of participants was around 42 years.  More than two-thirds were married, and most 

had no children living in the household (62%), nor provided any caregiving (85%).  

Most were homeowners (73%), around 45% had a degree or higher, whilst 

approximately 4% had no qualifications. More than two-fifths had 

managerial/professional occupations and a third had routine occupations.  Most 

had no limiting long-term illness/disability (70%), about 20% smoked, about 40% 

exercised regularly, and two-thirds consumed alcohol at least one day/week.  Most 

were satisfied with their jobs and their incomes (78-79%), and more than half with 

their amount of leisure time.  Most did not have a physically demanding job.   

 

7.4.1.1 Characteristics by work pattern 

Both Tables 7.1 and 7.2 also show the sample characteristics by work pattern.  The 

participants in the typical work patterns who form the reference categories in the 

analyses (i.e., permanent, employees, full-time, on-site, standard schedules and 

non-weekends) tended to have similar characteristics to those described above for 

the two analytic samples.  In comparison, the characteristics of participants in 

atypical work are described below. 

 

Temporary work  

Seven percent of the sample were temporary workers.  Compared to permanent 

workers, they tended to be younger, less likely to be married, less likely to have 
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children in the household, and less likely to be homeowners.  They were more likely 

to have a degree (or higher) but less likely to work in managerial/professional 

occupations.  Their job satisfaction,  income satisfaction and work autonomy tended 

to be lower too.   

 

Self-employment  

Almost 14% of the sample were self-employed.  Compared to employees, they 

tended to be men, were older, more likely to be married, and less likely to have 

children in the household, but more likely to be caregivers.  They were less likely to 

live in social housing, and more likely to be homeowners.  They were also more 

likely ǘƻ ƘŀǾŜ ΨƻǘƘŜǊΩ ƻǊ ƴƻ ǉǳŀƭƛŦƛŎŀǘƛƻƴǎΣ ŀƴŘ ƛƴǘŜǊƳŜŘƛŀǘŜ ƻŎŎǳǇŀǘƛƻƴǎ.  They were 

also slightly more likely to have a limiting long-term illness, to be ex-smokers, 

exercise a little less, and consume alcohol.  They were less likely to have a physically 

demanding job, and they had more job satisfaction and work autonomy, but also 

more dissatisfaction with their income. 

 

Weekly work hours  

Just under one-third worked part-time (< 35 hours/week), nearly 28% worked long 

hours (41-54 hours/week), and almost 8% worked extra-long hours (җ55 

hours/week).   

 

Almost three-quarters of part-time workers were women.  Compared to full-time 

workers, part-timers were less likely to be single and more likely to be previously 

married, more likely to have children in the household, and to be caregivers.  They 

ǿŜǊŜ ƳƻǊŜ ƭƛƪŜƭȅ ǘƻ ƭƛǾŜ ƛƴ ǎƻŎƛŀƭ ƘƻǳǎƛƴƎΣ ƭŜǎǎ ƭƛƪŜƭȅ ǘƻ ōŜ ŜŘǳŎŀǘŜŘ ŀōƻǾŜ D/{9ΩǎΣ 

and more likely to have a routine occupation. They were more likely to have a 

limiting long-term illness/disability, to exercise less, and consume alcohol less 

frequently.  They had more job satisfaction and leisure satisfaction but less income 

satisfaction and lower work autonomy. 

 

More than two-thirds of workers with long hours were men.  Relative to full-time 

workers, long hours workers were more likely to be married, to have children aged 
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5-11 years in the household, and to be homeowners.  They were more likely to have 

a degree or higher, and to have a managerial/professional occupation. They were 

more likely to exercise frequently, also to consume alcohol more frequently.  They 

tended to have more job and income satisfaction, but less leisure satisfaction. 

 

The characteristics of workers with extra-long hours were similar to those of long 

hour workers.  Of all the weekly hours, extra-long hours workers were the most 

likely to be men, be in the highest household income group, to smoke, to consume 

alcohol five or more days/week, to have job satisfaction, and to have the least 

physically demanding jobs.  They also had the highest work autonomy, but were the 

most likely to be dissatisfied with their amount of leisure time. 

 

Remote working 

Less than a quarter of participants worked remotely.  Compared to participants who 

worked on-ǎƛǘŜ ŀǘ ǘƘŜƛǊ ŜƳǇƭƻȅŜǊǎΩ ƻǊ ŎƭƛŜƴǘǎΩ ǇǊŜƳƛǎŜǎΣ ǊŜƳƻǘŜ ǿƻǊƪŜǊǎ ǘŜƴŘŜŘ ōŜ 

men, older, married, homeowners, and caregivers.  They were more likely to have 

ΨƻǘƘŜǊΩ ǉǳŀlifications and intermediate occupations.  They were also more likely to 

have a limiting long-term illness/disability, and to consume alcohol, and less likely 

to be  non-smokers.  They tended to have more job satisfaction, and work 

autonomy.   

 

Weekend working   

Over one-third of the sample worked some weekends, and less than a quarter 

worked most/all weekends.  Compared to non-weekend workers, those who 

worked some weekends were more likely to be men, live in private rented 

accommodation, and have a degree.  They were more likely to smoke, to drink 

three or more days/week, and to exercise.  They tended to have less leisure 

satisfaction, but more work autonomy and they were less likely to have a physically 

demanding job.  Compared to non-weekend workers, participants who worked 

most/all weekends were more likely to be men, younger, single, and to live in 

rented accommodation.  Compared to non-weekend and some weekends workers, 

ǘƘŜȅ ǿŜǊŜ ǘƘŜ Ƴƻǎǘ ƭƛƪŜƭȅ ǘƻ ƘŀǾŜ D/{9Ωǎ ŀƴŘ A-levels but no higher educational 
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attainment, and were  the most likely to have routine occupations.  They were also 

the most likely to smoke and least likely to exercise, but least likely to consume 

alcohol.  They were the most likely to be dissatisfied with their income and their 

leisure time, but least likely to have a physically demanding job. 

 

Nonstandard schedules 

More than a quarter of participants worked nonstandard schedules.  Compared to 

workers with standard schedules, they were more likely to be men, younger, single, 

and to live in rented accommodation.  They were more likely to be educated to A-

level or GCSE, and to have routine occupations.  They were more likely to smoke, 

not to exercise, but less likely to consume alcohol.  They tended to be less satisfied 

with their income and with their leisure time, and to have less work autonomy, but 

less physically demanding jobs.   
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Table 7.1: Characteristics of the pooled w4 and w7  analytic samples (n=48,990)   
  Temporary work  Self-employment Weekly work hours (hr/wk): Remote working 
Covariates All 

 
Permanent 
n=45,577 

Temporary 
n=3,413 

 Employed 
n=41,895 

Self-employed  
n=7,095 

<35 
n=15,388 

35-40 
 n=17,422  

41-54  
n=12,416 

җрр 
n=3,764 

 On-site  
n=38,120 

Remote 
n=10,870 

 

 100% 93.0% 7.0%  86.2% 13.7%  31.2% 33.2% 27.9% 7.7%  78.0% 22.0%  

Sex:    ns   ***      ***    ***  
Men 52.3 52.2 52.3  50.0 66.2  26.0 57.7 68.6 75.6  48.5 65.6  
Women 47.7 47.8 47.7  50.0 33.8  74.0 42.3 31.4 24.4  51.5 34.4  

Age (years):    ***    ***      ***    ***  
Mean (SD) 42.6 

(12.9) 
42.8 

(12.7) 
40.0 

(15.8) 
 41.7 

(12.8) 
47.9 

(12.7) 
 44.6 

(14.1) 
41.5 

(12.6) 
41.6 

(11.9) 
42.6  

(11.8) 
 41.7 

(12.9) 
45.6 

(12.7) 
 

Marital status:    ***    ***      ***    ***  
Single  23.2  22.3  34.7   24.4  15.5  21.2 26.7 21.8 20.9  24.8 17.4  
Married/cohabiting 68.7 69.5 58.2  67.5 76.4  68.5 65.4 71.8 72.5  67.0 74.7  
Separated/div/widow 8.1 8.2 7.1  8.1 8.1  10.2 7.9 6.4 6.6  8.2 7.9  

Children in the household:    **    ***      ***    **  
None 62.2 61.8 67.6  61.8 64.8  56.7 66.6 63.0 63.0  61.9 63.3  
0-4 years 7.7 7.8 6.0  7.9 6.4  7.8 7.2 7.8 7.8  8.0 6.5  
5-11 years 15.4 15.6 12.9  15.5 15.4  18.2 13.1 15.3 15.3  15.4 15.6  
12-15 years 14.7 14.8 13.5  14.8 13.4  17.2 13.1 13.9 13.8  14.7 14.6  

Housing tenure:    ***    ***      ***    ***  
Owner 72.6 73.0 68.1  71.9 77.2  71.6 72.6 74.1 72.1  72.0 75.1  
Private rented 14.8 14.5 18.4  14.7 15.1  13.0 15.4 15.1 18.1  15.0 13.7  
Social rented 12.6 12.5 13.5  13.4 7.7  15.4 12.0 10.8 9.8  13.0 11.2  

Caregiving:    ns   **      ***    ***  
None 85.2 85.0 86.7  85.6 82.7  81.1 86.4 87.8 87.5  85.7 83.4  
Co-resident 3.6 3.7 2.6  3.6 3.8  4.4 3.7 2.8 3.0  3.5 3.9  
Non-resident 10.6 10.7 10.1  10.3 12.8  13.8 9.4 9.1 8.8  10.2 12.0  
At both locations 0.6 0.6 0.5  0.6 0.7  8.7 0.6 0.3 0.7  0.6 0.7  

Education attainment:    ***    ***      ***    ***  
Degree (or higher) 45.8 45.1 55.5  45.9 45.5  40.0 46.0 51.0 50.0  46.1 44.9  
A-level (or equivalent) 23.0 23.1 21.6  23.2 21.8  22.3 24.3 22.8 20.9  23.3 21.8  
GCSE (or equivalent) 20.4 20.8 15.0  20.7 18.4  23.8 20.0 17.7 18.1  20.3 20.8  
Other qualification 7.0 7.1 5.3  6.7 9.0  8.4 6.4 5.9 7.7  6.6 8.3  
No qualification 3.8 3.9 2.6  3.5 5.3  5.5 3.3 2.6 3.3  4.7 4.2  

NS-SEC occupational social class:    ***    ***      ***    ***  
Manager/professional 42.9 43.1 39.9  45.3 27.7  29.0 45.4 53.3 49.7  43.6 40.1  
Intermediate 23.4 23.1 28.1  15.8 71.5  27.0 25.8 16.8 23.0  21.7 29.6  
Routine 33.7 33.8 32.0  38.9 0.8  44.0 28.8 29.9 27.3  34.7 30.3  

Equivalised household income:    ***    ***      ***    ***  
Quintile 5 (highest) 21.7 21.6 22.2  21.3 24.1  14.1 19.7 29.3 33.4  21.1 23.6  
Quintile 4 20.9 21.2 18.0  21.8 15.6  16.0 22.8 24.0 21.9  21.0 20.8  
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Multiply imputed data. N unweighted.  Survey weights were applied to determine percentages and means.  Analyses were clustered on person id..  ***p<0.001, **p<0.01, *p<0.05 significant differences are between 
categories of each work pattern.  

Quintile 3 20.6 20.9 17.2  21.3 16.6  18.8 23.4 20.0 17.9  20.7 20.2  
Quintile 2 20.4 20.3 20.2  20.7 17.9  23.9 20.9 17.0 15.9  20.9 18.5  
Quintile 1 (lowest) 16.4 16.0 22.4  14.9 25.8  27.2 13.2 9.7 10.9  16.3 16.9  

Limiting long-term illness/disability:    ns   *      ***    ***  

No 75.7 75.8 74.0  75.9 73.9  72.2 76.8 77.6 77.5  76.3 73.5  
Yes 24.3 24.2 26.0  24.1 26.1  27.8 23.2 22.4 22.5  23.7 26.5  

Smoker status:    ns   ***      ***    ***  
Non-smoker 45.6 45.5 46.8  46.2 41.5  46.3 47.0 44.1 42.2  46.5 42.3  
Ex-smoker 35.0 35.1 33.7  34.3 39.6  35.1 34.0 36.0 35.4  34.2 37.7  
Smoker 19.4 19.4 19.5  19.5 18.9  18.6 19.0 19.9 22.4  19.3 20.0  

Exercise frequency:    ***    *      ***    ns 
>3 times/wk 18.3 18.1 19.9  18.4 17.0  15.0 18.7 21.0 19.6  18.1 18.9  
1-3 times/wk 22.9 22.7 25.0  22.9 22.8  21.8 22.3 24.5 23.5  23.0 22.5  
<1 time/wk 35.4 35.4 35.4  35.3 36.0  35.1 35.4 35.3 36.8  35.5 34.9  
No exercise 23.5 23.8 19.7  23.4 24.3  28.1 23.5 19.2 20.1  23.4 23.7  

Alcohol consumption frequency:    **    ***      ***    ***  
None 32.5 32.4 33.6  33.5 26.4  38.1 32.1 27.9 27.9  33.4 29.2  
1-2 days/wk 35.6 35.8 33.6  36.0 33.2  33.6 36.6 36.4 37.1  35.8 34.9  
3-4 days/wk 19.5 19.5 19.9  19.2 21.8  17.1 20.0 21.7 19.7  19.3 20.5  
җр Řŀȅǎκǿƪ 12.3 12.3 12.9  11.3 18.6  11.2 11.3 14.0 15.3  11.5 15.4  

Job satisfaction:    ***    ***      ***    ***  
Satisfied  79.0 79.2 75.8  78.0 85.3  80.2 77.3 79.0 81.4  78.2 81.8  
Neutral  8.8 8.7 10.0  9.1 6.9  8.3 9.4 9.0 7.6  9.0 8.2  
Dissatisfied 12.2 12.0 14.2  12.9 7.8  11.5 13.3 12.0 11.0  12.8 10.0  

Income satisfaction:    ***    **      ***    ns 
Satisfied  59.2 59.5 55.1  59.5 57.2  55.6 59.2 62.3 62.3  59.3 58.8  
Neutral  12.2 12.2 11.1  12.3 11.5  13.3 12.0 11.5 10.8  12.1 12.5  
Dissatisfied 28.7 28.3 33.8  28.2 31.3  31.1 28.8 26.2 26.9  28.7 28.7  

Leisure satisfaction:    *    ns     ***    ns 
Satisfied  54.3 54.2 56.2  54.1 55.7  60.6 56.4 49.2 38.7  54.2 54.8  
Neutral  14.0 14.0 15.0  14.1 13.3  14.4 14.2 13.8 12.5  14.3 13.2  
Dissatisfied 31.7 31.8 28.8  31.7 31.0  25.0 29.4 37.0 48.8  31.5 32.0  

Job physicality:    ns   ***      ***    ns 
Not at all 22.6 22.5 23.0  21.6 28.4  23.4 20.5 22.7 27.5  22.3 23.6  
Not very 38.1 38.2 37.0  38.5 36.0  41.2 35.5 37.4 39.6  38.4 37.3  
Fairly 25.2 25.2 25.4  25.7 22.4  23.0 26.9 26.3 23.0  25.2 25.3  
Very 14.1 14.1 14.6  14.2 13.2  12.4 17.1 13.6 9.9  14.2 13.8  

Work autonomy:    ***    ***      ***    ***  
Mean  (SD) 11.4 

(4.1) 
11.5 

 (4.0) 
10.8  
(4.3) 

 11.0  
(4.0) 

14.4  
(2.7) 

 10.8  
(4.3) 

11.4 
(3.8) 

11.9  
(3.8) 

12.4 
(3.9) 

 11.1 
(4.0) 

12.4 
(4.0) 
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Table 7.2: Characteristics of the w4 sample (n=25,605) 
 All Weekend work: Nonstandard schedules 
Covariates  None 

n=10,853 
 

Some 
n=9,251 
 

Most/  
All 
n=5,501 
 

 Standard 
n=18,317 
 

Nonstandard 
n=7,288 
 

 

 100% 41.6% 36.6% 21.8%  71.8% 28.2%  

Sex:     ***    ***  
Men 52.4 43.5 59.9 57.0  50.4 57.7  
Women 47.6 56.5 40.1 43.0  49.6 42.3  

Age (years):     ***    ***  
Mean (SD) 42.4 

(12.7) 
43.3  

(12.5) 
42.7  

(12.2) 
40.2 

13.7) 
 42.8 

(12.5) 
41.4 

(13.1) 
 

Marital status:     ***    ***  
Single  21.6 19.8 19.5 28.8  20.5 24.6  
Married/cohabiting 69.9 71.2 72.4 63.2  70.9 67.4  
Separated/div/widow 8.5 9.0 8.1 8.0  8.7 8.0  

Children in the household:     ns   ns 
None 62.1 62.3 61.1 63.3  62.3 61.6  
0-4 years 8.4 8.4 8.9 7.7  8.4 8.4  
5-11 years 14.8 14.5 15.5 14.1  14.7 15.0  
12-15 years 14.7 14.8 14.5 15.0  14.6 15.0  

Housing tenure:     ***    ***  
Owner 73.4 75.9 74.8 66.3  75.1 69.1  
Private rented 14.9 13.3 15.0 17.9  14.2 16.6  
Social rented 11.7 10.8 10.2 15.8  10.7 14.3  

Caregiving:     ns   ns 
None 84.7 84.4 84.9 85.0  84.9 84.4  
Co-resident 3.5 3.3 3.4 3.9  3.3 3.9  
Non-resident 11.3 11.8 11.1 10.4  11.2 11.3  
At both locations 5.5 0.5 0.5 0.7  0.6 0.4  

Education attainment:     ***    ***  
Degree (or higher) 44.9 46.8 48.9 34.4  46.2 41.3  
A-level (or equivalent) 22.6 21.3 21.7 26.4  21.8 24.5  
GCSE (or equivalent) 20.9 20.1 18.8 25.7  20.2 22.6  
Other qualification 7.4 7.4 7.0 8.2  7.6 7.0  
No qualification 4.2 4.4 3.5 5.3  4.1 4.5  

NS-SEC occupational social class:     ***    ***  
Manager/professional 42.3 46.1 46.6 27.9  45.8 33.4  
Intermediate 23.7 25.1 22.1 23.6  24.4 21.8  
Routine 34.0 28.8 31.3 48.5  29.8 44.8  

Equivalised household income:     ***    ***  
Quintile 5 (highest) 21.5 22.6 25.6 14.6  22.8 18.4  
Quintile 4 20.8 22.9 20.7 17.0  21.4 19.3  
Quintile 3 20.5 21.1 19.8 20.4  20.7 19.9  
Quintile 2 20.7 20.0 19.5 24.0  20.2 21.9  
Quintile 1 (lowest) 16.5 14.4 14.4 24.0  15.0 20.5  

Limiting long-term 
illness/disability: 

    ns   ns 

No 75.6 74.8 76.6 75.2  75.8 75.0  
Yes 24.4 25.2 23.4 24.8  24.2 25.0  

Smoker status:     ***    ***  
Non-smoker 43.8 46.9 42.5 39.9  44.6 41.5  
Ex-smoker 35.2 35.3 36.4 33.4  36.0 33.3  
Smoker 21.0 17.8 21.1 26.7  19.3 25.2  

Exercise frequency:     *    *  
>3 times/wk 17.2 17.2 17.7 16.4  17.1 17.5  
1-3 times/wk 22.9 23.0 23.5 21.6  23.6 21.1  
<1 time/wk 37.1 36.6 37.8 36.6  36.9 37.4  
No exercise 22.8 23.1 21.0 25.3  22.4 24.0  

Alcohol consumption frequency:     ***    ***  
None 29.1 29.0 26.3 34.2  28.0 32.1  
1-2 days/wk 37.3 38.0 35.6 38.6  37.2 37.6  
3-4 days/wk 20.1 20.4 22.4 15.6  21.0 17.5  
җр Řŀȅǎκǿƪ 13.5 12.6 15.7 11.6  13.8 12.8  

Job satisfaction:     ns   ns 
Satisfied  77.6 77.1 78.6 76.9  77.9 76.9  
Neutral  9.3 9.5 8.9 9.7  9.0 9.9  
Dissatisfied 13.1 13.4 12.5 13.4  13.1 13.2  
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Income satisfaction:     ***    ***  
Satisfied  53.4 55.4 54.8 47.4  54.7 50.2  
Neutral  12.6 11.6 12.2 15.1  11.7 14.8  
Dissatisfied 34.0 33.0 33.0 37.5  33.6 35.0  

Leisure satisfaction:     ***    ***  
Satisfied  51.6 55.4 51.5 44.2  53.0 47.7  
Neutral  14.4 14.3 13.4 16.2  14.2 15.0  
Dissatisfied 34.0 30.2 35.1 39.6  32.8 37.3  

Job physicality:     ***    ***  
Not at all 22.7 16.5 22.9 34.5  20.4 28.7  
Not very 38.2 34.9 39.0 43.4  36.2 43.4  
Fairly 25.4 30.4 25.6 15.4  27.8 19.3  
Very 13.7 18.2 12.5 6.7  15.6 8.5  

Work autonomy:     ***    ***  
Mean  (SD) 11.4 

(4.1) 
11.2 
(3.9) 

 

11.7 
(4.0) 

 

11.1 
(4.3) 

 

 11.6 
(3.9) 

10.8 
(4.3) 

 

Multiply imputed data. Sample sizes are unweighted.  Survey weights were applied to determine percentages and means.  
***p<0.001, **p<0.01, *p<0.05 significant differences are between categories of each work pattern.  
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7.4.2 Bivariate associations between sample characteristics and sleep 

 Table 7.3 presents the associations between the sample characteristics and the two 

sleep outcomes.   

 

7.4.2.1 Sleep duration 

In both samples, about two-fifths of participants slept less than 7 hours/night (short 

sleep) and less than 3.5% slept җ9 hours/night (long sleep).  In both samples, 

women were more likely than men to  experience long sleep, whilst men were more 

likely to experience short sleep.  Workers sleeping 7-8 hours/night were on  average 

42 years of age, whereas those sleeping less were older, and those sleeping more 

were younger.  Compared to married workers, single people were more likely to 

experience long sleep and previously married people were more likely to 

experience short sleep.  Workers with the youngest children at home were more 

likely to sleep less than those without children; similarly workers who provided 

caregiving were more likely to sleep less than non-caregivers, and those providing 

caregiving both co-residentially and non-residentially were the least likely to have 

long sleep durations.   

 

Relative to homeowners, workers who rented were more likely to sleep short 

durations, though those in social housing were also more likely to sleep long 

durations.  As educational attainment decreased prevalence of short sleep 

increased.  Participants with routine occupations were the most likely to sleep long 

and short durations.   As equivalised household income decreased, the propensity 

to sleep standard durations also decreased, whilst the likelihood of short sleep  

increased; and those in the lowest income group were also more likely than those in 

the highest group to experience long sleep.   

 

Workers with a long-term limiting illness/disability were more likely to sleep short 

durations than those without illness/disability.  Smokers were more likely to have 

short sleep than non-smokers.  Frequent exercisers were the most likely to have 

standard sleep and least likely to have short sleep durations.  Workers who never 

consumed alcohol were the most likely to sleep short and long durations, whereas 
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those who consumed alcohol on 3-4 days/week were the most likely to sleep 

standard durations and least likely to experience short sleep. 

 

There was a sleep gradient for job satisfaction, income satisfaction and satisfaction 

with leisure time.  Standard and long sleep durations were more likely and short 

sleep less likely among satisfied workers, but dissatisfied workers had the opposite 

sleep patterns.  Workers with physically demanding jobs were more likely to have 

standard sleep and short sleep durations than those with physically inactive jobs.   

And whilst work autonomy was highest among those who slept standard durations, 

it was lowest among those who experienced long sleep.  

 

7.4.2.2 Sleep disturbance 

In both samples, a quarter of all participants experienced sleep disturbance.  In both 

samples, sleep disturbance was more likely among women compared to men.  

Workers who experienced sleep disturbance were a little older than those who did 

not.   Sleep disturbance was more likely in workers who were previously rather than 

currently married; and among caregivers compared to non-caregivers, and those 

who cared for co-residents together with non-residents were the most likely to 

experience it.  

 

Sleep disturbance was more likely among participants in social housing compared to 

homeowners; and was increasingly more prevalent with decreasing educational 

attainment.  Similarly it was inverse to household incomes, with those in the lowest 

group being the most likely to experience it. It was also least likely among 

managerial/professional occupations and most likely among those in routine 

occupations.   

 

Workers with long-term limiting illness/disability compared to those without 

illness/disability were more likely to experience sleep disturbance.  Prevalence of 

sleep disturbance increased with smoking status, with current smokers being the 

most likely to experience it;  workers who never exercised were more likely than 
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frequent exercisers to experience it; and as frequency of alcohol consumption 

increased, the likelihood of experiencing sleep disturbance decreased.     

     

Lower satisfaction with job, income, and leisure related to a higher prevalence of 

sleep disturbance.  In contrast, workers with physically demanding jobs were less 

likely to have sleep disturbance than those whose jobs were less active.   

 

7.4.2.3 Summary and note on alcohol 

These results were broadly in line with expectations, in that generally, socio-

economic disadvantage, poor health behaviours and psychosocial work conditions 

were associated with poor sleep (Grandner et al., 2010; Haario et al., 2013; Litwiller 

et al., 2017).  However, the results suggested that sleep disturbance was less 

prevalent among workers with the highest frequencies of alcohol consumption.   It 

should be noted that the variable measured the frequency, not the volume, of 

alcohol consumption.  Studies have shown that low amounts of alcohol can increase 

sleep duration, whereas high amounts can lead to sleep disruption (Stein and 

Friedmann, 2005).  And although high volumes and binge-drinking frequency relate 

to higher incidence of sleep problems (Britton et al., 2020; Canham et al., 2015), the 

frequency of binge-drinking tends to be low for the majority of drinkers (Canham et 

al., 2015), but it is more likely among people with more disadvantaged socio-

economic status (Beard et al., 2019). 
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Table 7.3: Sleep duration and sleep disturbance by characteristics of the analytic samples  
 Sleep duration Sleep disturbance 

 In the pooled W4 + W7 sample 
n=48,990 

In the W4 only sample 
n=25,605 

In the pooled W4 + W7 sample 
n=48,990 

In the W4 only sample 
n=25,605 

COVARIATES <7 
hrs/night 

41.6% 

7-8 
hrs/night 

55.0% 

җф 
hrs/night 

3.4% 

 <7 
hrs/night 

41.3% 

7-8 
hrs/nigh 
55.1%t 

җф 
hrs/night 

3.5% 

 No 
disturbance 

74.7% 

Disturbance 
25.3% 

 No 
disturbance 

75.2% 

Disturbance 
 

24.8% 

 

Sex    ***     ***    ***    ***  
Men 43.4 54.2 2.4  43.5 53.8 2.7  78.9 21.1  79.6 20.4  
Women 39.7 55.9 4.4  38.9 56.6 4.5  70.1 29.9  70.3 29.7  

Age (years):    ***     ***    ***    ***  
Mean 44.2 41.8 35.8  44.1 41.6 35.2  42.4 43.1  42.1 43.1  
(SD) (12.6) (12.9) (14.3)  (13.4) (12.7) (13.9)  (13.0) (12.7)  (12.9) (12.3)  

Marital status:    ***     ***    ***    ***  
Single  37.5 56.4 6.1  36.3 56.7 7.0  74.3 25.7  75.9 24.1  
Married  42.0 55.5 2.5  41.8 55.6 2.6  75.5 24.5  75.7 24.3  
Separated/divorced/widowed 47.7 49.7 2.6  50.0 47.5 2.5  68.7 31.3  69.1 30.9  

Children in the household:    **     ns   ns   ns 
None  41.3 55.1 3.6  41.1 55.2 3.7  74.3 25.7  74.7 25.3  
Aged 0-4 years 45.2 52.7 2.5  44.5 52.6 2.9  73.9 26.1  75.3 24.7  
Aged 5-11 years 41.3 55.7 3.0  40.7 56.0 3.3  75.9 24.1  76.5 23.5  
Aged 12-15 years 41.4 55.7 2.9  40.9 55.8 3.3  75.5 24.5  75.8 24.2  

Caregiving:    ***     ***    ***    ***  
None 40.5 56.1 3.4  40.2 56.3 3.5  75.7 24.3  76.1 23.9  
Co-resident 50.2 46.8 3.0  50.6 46.1 3.2  69.7 30.3  21.1 28.9  
Non-resident 47.1 49.8 3.1  46.6 49.9 3.5  69.3 30.7  69.7 30.3  
At both locations 51.1 47.1 1.8  54.2 44.6 1.2  58.8 41.2  61.9 38.1  

Housing tenure:    ***     ***    ***    ***  
Owned 40.2 56.7 3.1  40.1 56.7 3.2  76.3 26.7  76.5 23.5  
Private rented 42.3 53.8 3.9  42.4 53.6 4.0  74.8 25.2  74.9 23.1  
Social rented 48.7 46.7 4.6  47.8 47.4 4.8  64.9 35.1  67.1 32.9  

Educational attainment:    ***     ***    ***    ***  
Degree (or higher)  39.3 58.0 2.7  39.2 58.0 2.8  77.7 22.3  77.9 22.1  
A-level (or equivalent) 41.9 53.8 4.3  41.0 54.8 4.2  73.1 26.9  73.7 26.3  
GCSEs (or equivalent) 43.4 52.8 3.8  42.8 52.9 4.3  71.8 28.2  73.1 26.9  
Other qualification 46.2 50.4 3.4  46.2 50.2 3.6  71.3 28.7  71.0 29.0  
No qualifications 46.9 49.3 3.8  50.0 46.3 3.7  69.8 30.2  72.2 27.8  

NS-SEC occupational class:    ***     ***    ***    ***  
Managerial/professional  40.0 57.9 2.1  40.0 57.8 2.2  77.5 22.5  77.7 22.3  
Intermediate 39.8 56.5 3.7  39.5 56.7 3.8  74.7 25.3  75.4 24.6  
Routine 44.9 50.4 4.7  44.3 50.7 5.0  71.0 29.0  72.0 28.0  

Equivalised household 
income: 

   ***     ***    ***    ***  

5th quintile (highest amount)  39.0 58.7 2.3  39.9 57.7 2.4  79.1 20.9  78.7 21.3  
4th quintile 41.0 56.1 2.9  40.7 56.2 3.1  75.8 24.2  75.9 24.1  
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Multiply imputed data. N unweighted. Survey weights were applied to determine percentages and means.  Analyses were clustered on person id.***p<0.001, **p<0.01, *p<0.05 significant differences 
are between rows of characteristics, except for age and work autonomy where the differences are between columns.  

3rd quintile 41.5 54.9 3.6  40.9 55.3 3.8  74.4 25.6  75.1 24.9  
2nd quintile 42.6 53.5 3.9  42.9 53.7 3.4  73.2 26.8  74.1 25.9  
1st quintile  44.7 50.9 4.4  42.6 52.1 5.3  69.7 30.3  71.2 28.7  

Long-term limiting illness or 
disability: 

   ***     ***    ***    ***  

No  39.1 57.4 3.5  38.7 57.6 3.7  77.9 22.1  78.3 21.7  
Yes 49.4 47.5 3.1  49.4 47.7 2.9  64.7 35.3  65.6 34.4  

Smoker status:    ***     ***    ***    ***  
Non-smoker  39.4 57.0 3.6  38.9 57.4 3.7  76.8 23.2  77.4 22.6  
Ex-smoker 41.2 55.7 3.1  41.6 55.2 3.2  74.9 25.1  75.4 24.6  
Smoker 47.3 49.3 3.4  46.0 50.3 3.7  69.2 30.8  70.3 29.7  

Exercise frequency:    ***     ***    ***    ***  
>3 times/wk 38.4 58.6 3.0  39.1 57.5 3.4  78.1 21.9  78.1 21.9  
1-3 times/wk 39.3 57.5 3.2  39.2 57.4 3.4  77.1 22.9  77.4 22.6  
1 time/wk 41.6 55.1 3.3  40.7 55.8 3.5  74.0 26.0  75.1 24.9  
No time/wk 46.4 49.8 3.8  46.2 50.0 3.8  70.6 29.4  70.9 29.1  

Weekly alcohol consumption:    ***     ***    ***    ***  
None  44.2 51.6 4.2  44.4 51.2 4.4  71.9 28.1  72.9 27.1  
1-2 days/wk 40.2 56.5 3.3  39.9 56.5 3.7  75.3 24.7  75.4 24.6  
3-4 days/wk 39.5 58.0 2.5  39.1 58.3 2.6  76.8 23.2  76.6 23.4  
җр Řŀȅǎκǿƪ 42.0 55.3 2.7  41.9 55.3 2.8  76.8 23.2  77.3 22.7  

WORK CONDITIONS       

Job satisfaction:    ***     ***    ***    ***  
Satisfied  39.8 56.7 3.5  39.3 56.9 3.8  77.1 22.9  77.8 22.2  
Neutral satisfaction 46.0 50.6 3.4  45.5 51.2 3.3  70.6 29.4  71.3 28.7  
Dissatisfied 50.1 47.3 2.6  50.2 47.3 2.5  62.1 37.9  62.4 35.6  

Income satisfaction:    ***     ***    ***    ***  
Satisfied 38.1 58.5 3.4  37.9 58.5 3.6  79.1 20.9  79.8 20.2  
Neutral 46.6 50.3 3.1  44.7 51.6 3.7  69.5 30.5  72.2 27.8  
Dissatisfied  46.7 49.9 3.4  45.6 51.1 3.3  67.7 32.3  69.1 30.9  

Leisure satisfaction:    ***     ***    ***    ***  
Satisfied 35.9 60.3 3.8  35.6 60.5 3.9  80.0 20.0  80.9 19.1  
Neutral 48.1 48.9 3.0  47.6 49.2 3.2  68.8 31.2  70.1 29.9  
Dissatisfied  48.5 48.7 2.8  47.4 49.5 3.1  68.2 31.8  68.7 31.3  

Job physicality:    ***     ***    ***    ***  
Not at all physical 44.0 51.4 4.6  43.1 52.1 4.8  71.5 28.5  72.7 27.3  
Not very physical  42.0 54.6 3.4  42.2 54.2 3.6  74.4 25.6  75.1 24.9  
Fairly physical 39.8 57.5 2.7  39.3 58.0 2.7  76.4 25.6  76.7 23.3  
Very physical 40.0 57.6 2.4  39.8 57.7 2.5  77.5 22.5  77.0 23.0  

Work autonomy    ***     ***    ***    ***  
Mean 11.3 11.6 10.5  11.2 11.5 10.5  11.5 11.1  11.5 11.1  
(SD) (4..0 (3.9) (4.3)  (4.1) (4.0) (4.4)  (4.0) (4.1)  (4.0) (4.1)  
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7.4.3 Regression results sleep duration 

 

The tables in this section present the results of the cross-sectional multinomial 

logistic regression analyses for which the coefficients were exponentiated to 

provide relative risk ratios.  Relative to the base category (7-8 hours/night - 

standard duration), these show the odds of sleeping less than 7 hours per night 

(short sleep), and the odds of sleeping 9 hours or more per night (long sleep). 

 

7.4.3.1 Unadjusted models 

As explained in the Method Chapter (section 4.6.3.1) unadjusted models were 

prepared for each work pattern using aggregated samples of men and women, and 

sex-stratified samples.  The results of this are presented in Table 7.4 and described 

below.   

 

Temporary work: The odds of long sleep compared to standard sleep were 39% 

greater for temporary workers than permanent workers (RRR 1.39, 95%CI 1.09 to 

1.76).  This size of the association did not differ substantially between men and 

women ς among temporary workers compared to permanent workers, the odds of 

long sleep were 38% greater for women, and 40% greater for men but this 

association was not statistically significant in the sample of men.   

 

Self-employment: Self-employed workers had lower odds of short sleep 

durations than employees (RRR 0.91, 95% CI 0.84 to 0.99).  In the sex-stratified 

analysis among those in self-employment compared to employees, the odds of 

short sleep compared to standard sleep were 13% lower among men, but among 

women they were 7% lower and not statistically significant.   

 

Weekly work hours: Part-time workers had higher odds of long sleep durations 

compared to full-time workers (RRR 1.66, 95% CI 1.40 to 1.95).  This association was 

stronger among men than women ς the odds were 2.35 times greater for men 

working part-time relative to full-time ς but among women the association did not 

reach statistical significance.  However, the results suggested that among women 
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only, working part-time was associated with  9% higher odds of short sleep 

compared to standard sleep.    

 

Also the odds of short sleep compared to standard sleep were between 18% and 

64% greater among workers working longer than full-time hours (41-54 hrs/night 

RRR 1.18, 95% CI 1.10 to 1.26; җ55 hrs/wk RRR 1.64, 95% CI 1.48 to 1.82).  These 

associations were a little stronger for women compared to men: among men the 

odds of short sleep were 15% higher for participants working long hours and 59% 

higher for extra-long hour compared to full-time hours, whereas among women the 

odds were 19% and 67%  higher respectively.   

 

Remote working: Remote workers had higher odds of short sleep durations 

compared to on-site workers (RRR 1.07, 95% CI 1.01 to 1.14).  However, this 

association was not significant in the sex-stratified analyses for both men and 

women.  

 

Weekend working: Relative to non-weekend workers, weekend workers had 

higher odds of short sleep, and the odds increased as frequency of weekend 

working increased (some weekends RRR 1.21, 95% CI 1.12 to 1.30; most/all 

weekends RRR 1.39, 95% CI 1.27 to 1.52).  Among women, the odds of short sleep 

were 29% greater for some weekends and 46% greater for most/all weekends 

compared to non-weekends.  Among men, the odds of short sleep were 28% 

greater for most/all weekends relative to non-weekends; and although also 9% 

greater for some weekends, this did not reach statistical significance.   

 

Additionally, most/all weekends workers had higher odds of long sleep compared to 

non-weekend workers (RRR 2.04, 95% CI 1.63 to 2.56).  This association did not 

differ much between men and women - men had 2.22 times higher odds, and  

women had 2.17 times higher odds.  

 

Nonstandard schedules:  Nonstandard schedule workers had higher odds of 

both short and long sleep compared to workers with standard schedules (short 
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sleep RRR 1.36, 95% CI 1.26 to 1.46; long sleep RRR 1.52, 95% CI 1.25 to 1.85).  

Similarly, the sex-stratified analysis, found the odds of short sleep among 

nonstandard workers were 36% greater for men and 33% greater for women 

compared to standard workers; and the odds of long sleep among nonstandard 

workers were 59% greater for men and 56%  greater for women compared to men 

and women working standard schedules. 

 

Table 7.4 :  The bivariate association between each atypical work pattern and sleep duration - unadjusted 
models 

Pooled w4 & w7 sample 

 All (n=48,990)  Men (n=24,724)  Women (n=24,265) 

Sleep duration 
(ref: 7-8 
hrs/night) 

<7 hrs/night җф ƘǊǎκƴƛƎƘǘ  <7 hrs/night җф ƘǊǎκƴƛƎƘǘ  <7 hrs/night җф ƘǊǎκƴƛƎƘǘ 

RRR 95% 
CI 

RRR 95% 
CI 

 RRR 95% 
CI 

RRR 95% 
CI 

 RRR 95% 
CI 

RRR 95% 
CI 

Work pattern (ref: permanent work)           

Temporary 0.95 0.86, 
1.06 

1.39 1.09, 
1.76 

 0.95 0.82, 
1.10 

1.40 0.93, 
2.13 

 0.96 0.83, 
1.10 

1.38 1.03, 
1.84 

Work pattern (ref: employed) 

Self-employed 0.91 0.84, 
0.99 

0.88 0.72, 
1.09 

 0.87 0.79, 
0.97 

1.01 0.76, 
1.35 

 0.93 0.83, 
1.06 

0.93 0.69, 
1.26 

Work pattern (ref: 35-40 hrs/wk) 

<35 hrs/wk 
(part-time) 

1.02 0.95, 
1.09 

1.66 1.40, 
1.95 

 0.97 0.86, 
1.09 

2.35 1.74, 
3.17 

 1.09 1.00, 
1.19 

1.19 0.97, 
1.45 

41-54 hrs/wk 
(long hours) 

1.18 1.10, 
1.26 

0.82 0.67, 
1.02 

 1.15 1.05, 
1.25 

0.91 0.66, 
1.26 

 1.19 1.07, 
1.32 

0.86 0.65, 
1.15 

җрр ƘǊǎκǿƪ 
(extra-long 
hours) 

1.64 1.48, 
1.82 

0.80 0.56, 
1.14 

 1.59 1.40, 
1.80 

0.91 0.57, 
1.47 

 1.67 1.39, 
2.02 

0.87 0.51, 
1.48 

Work pattern (ref: on-site workplace) 
Remote 1.07 1.01, 

1.14 
0.94 0.79, 

1.12 
 1.04 0.96, 

1.14 
1.18 0.91, 

1.53 
 1.06 0.96, 

1.16 
0.92 0.72, 

1.17 

W4 only sample 

 All (n=25,650)  Men (n=12,992)  Women (n=12,613) 

Sleep duration 
(ref: 7-8 
hrs/night) 

<7 hrs/night җф ƘǊǎκƴƛƎƘǘ  <7 hrs/night җф ƘǊǎκƴƛƎƘǘ  <7 hrs/night җф ƘǊǎκƴƛƎƘǘ 

RRR 95% 
CI 

RRR 95% 
CI 

  95% 
CI 

RRR 95% 
CI 

 RRR 95% 
CI 

RRR 95% 
CI 

Work pattern (ref: no weekends) 

Some 
weekends 

1.21 1.12, 
1.30 

0.98 0.77, 
1.24 

 1.09 0.98, 
1.21 

1.01 0.68, 
1.50 

 1.29 1.17, 
1.43 

1.09 0.82, 
1.47 

Most/all 
weekends 

1.39 1.27, 
1.52 

2.04 1.63, 
2.56 

 1.28 1.13, 
1.45 

2.22 1.50, 
3.28 

 1.46 1.29, 
1.64 

2.17 1.66, 
2.84 

Work pattern (ref: standard schedules) 

Nonstandard 1.36 1.26, 
1.46 

1.52 1.25, 
1.85 

 1.36 1.23, 
1.51 

1.59 1.15, 
2.20 

 1.33 1.20, 
1.47 

1.56 1.21, 
1.99 

Multiply imputed data.  N unweighted. Survey weights were applied.  Multinomial logistic regression analyses  in the pooled 
sample were clustered on person id..  Bold denotes results are statistically significant at the 95% level. 
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7.4.3.2 Multivariable models 

The results from the adjusted regression analyses for each work pattern and sleep 

duration are presented below in Tables 7.5 to 7.10, followed by a note on the 

covariates.  However, because the associations between each covariate and sleep 

duration do not change substantively between each analysis, for brevity, only Table 

7.5 below shows the results for individual covariates, whereas the tables are 

provided in full in Appendix section 14.2.1  

 

Temporary work   

As shown in Table 7.5, temporary workers did not have higher odds of short sleep 

than permanent workers (RRR 1.01, 95% CI 0.91 to 1.12). Also, independent of 

demographics, particularly sex and age, temporary workers did not have higher 

odds of long sleep compared to permanent workers (RRR 1.03, 95% CI 0.81 to 1.33).     

 

Self-employment  

As shown in Table 7.6, independent of demographic variables, self-employed 

workers had 19% lower odds of short sleep than employees (RRR 0.81, 95%CI 0.74 

to 0.88), and this relationship minimally changed upon further adjustment, 

remaining statistically significant in all models.   Furthermore,  after the addition of 

SEP, self-employed workers  had 33% greater odds of long sleep  than employees, 

suggesting that socio-economic disadvantage among the self-employed is related to 

longer sleep  (RRR 1.33, 95% CI 1.04 to 1.69).  These results were relatively 

unchanged by further adjustment for health factors and work conditions.    

 

Weekly work hours  

As shown in Table 7.7, following adjustment for SEP, compared to full-time workers, 

part-time workers had  9% lower odds of short sleep (RRR 0.91, 95% CI 0.85 to 

0.97), and this relationship lost statistical significance after accounting for work 

conditions, particularly job satisfaction and leisure satisfaction.    
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In the minimally adjusted model, part-time workers had 57% greater odds of long 

sleep than full-time workers (RRR 1.57, 95% CI 1.30 to 1.89), and whilst this 

association attenuated to 38% upon adjustment for SEP, particularly occupational 

social class, it was unaffected by further adjustment.    

 

Independent of demographics, relative to full-time hours, working longer hours was 

related to 18% to 61% greater odds of short sleep (41-54 hrs/wk RRR 1.18, 95% CI 

мΦмм ǘƻ мΦнсΤ ŀƴŘ җрр ƘǊǎκǿƪ www мΦсмΣ фр҈ /L мΦпр ǘƻ мΦтфύΦ  ¢Ƙƛǎ ŀǎǎƻŎƛŀǘƛƻƴ ǿŀǎ 

relatively unchanged by further addition for SEP, health factors and work 

conditions.  In contrast, working longer than full-time hours was not associated with 

higher or lower odds of long sleep in any of the models.   

  

Remote working  

As shown in Table 7.8, independent of confounders, remote workers did not have 

higher odds of short sleep compared to on-site workers (RRR 0.99, 95% CI 0.93 to 

1.06) in any of the adjusted models.  However, following adjustment for 

demographics, remote workers had 24% higher odds of long sleep than on-site 

workers (RRR 1.24, 95% CI 1.04 to 1.48), and this relationship was relatively 

unaffected by further adjustment.    

 

Weekend working  

As shown in Table 7.9, independent of demographics, weekend workers had higher 

odds of short sleep than non-weekend workers, and the odds increased with 

frequency of weekend working (some weekends RRR 1.19, 95% CI 1.10 to 1.28; and 

most/all weekends RRR 1.45, 95% CI 1.32 to 1.59). The odds of short sleep for 

workers of some weekends were unaffected by additional adjustment.  In contrast, 

the odds of short sleep among most/all weekend workers attenuated a little after 

adjustments for SEP and health factors, and the subsequent addition of work 

conditions reduced the odds to 30%.   

 

Furthermore, relative to non-weekend workers, most/all weekend workers had 

higher odds of long sleep. The 70% higher odds of long sleep in the model which 
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adjusted for demographics reduced to 53% after adjusting for SEP, particularly 

occupational social class, but this was relatively unaffected by further adjustment. 

 

Nonstandard schedules  

As shown in Table 7.10, independent of demographics, nonstandard workers had 

higher odds of short sleep and long sleep compared to standard workers (short 

sleep RRR 1.38, 95% CI 1.28 to 1.49; long sleep RRR 1.38, 95% CI 1.12 to 1.68).  The 

odds for short sleep attenuated a little each with the addition of SEP and health 

factors, and was reduced to 28% after subsequent adjustment for work conditions, 

particularly job satisfaction and leisure satisfaction.  Similarly, the odds of long sleep 

attenuated upon adjustment for SEP, mainly due to occupational social class (RRR 

1.29, 95% CI 1.05 to 1.58) and was generally unaffected by the addition of the 

health factors to the modelling; after accounting for work conditions, the odds of 

long sleep were 26% higher than for standard workers. 

 

Covariates  

The modelling for each of the work patterns (shown in Table 7.5 and the tables in 

Appendix section 14.2.1) suggested that several covariates were independently 

associated with sleep duration.  For example, the following had higher odds of short 

sleep: increasing age (though increasing age was also associated with lower odds of 

long sleep); not being married (especially among participants who were previously 

married); having children between the ages of 0-11 years in the household 

(especially among those with the youngest children); caregiving (especially if 

caregiving was provided solely co-residentially or combined with non-residential 

care); rented housing (especially social housing); A-levels and no qualifications 

(though having no qualifications was only significant in the w4 sample); having a 

routine occupational class; having a limiting long-term illness/disability; being a 

smoker; not exercising (though this was only significant in the pooled sample); and 

dissatisfaction with job or with leisure time. In contrast, consuming alcohol at least 

once a week was associated with lower odds of shorter sleep (in the pooled 

sample), as was having a fairly or very physical job (though this was also borderline 

significant and only in the pooled sample). 
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The following were associated with higher odds of long sleep: women (and women 

had lower odds of short sleep than men too); being single (though this association 

was only in the w4 sample, and the odds attenuated and became borderline non-

significant after adjustment for SEP); providing caregiving non-residentially (though 

this association was only in the w4 sample, and became borderline non-significant 

ǳǇƻƴ ŀŘƧǳǎǘƳŜƴǘ ŦƻǊ {9tύΤ ƘŀǾƛƴƎ ΨƻǘƘŜǊΩ ǉǳŀƭƛŦƛŎŀǘƛƻƴǎ ŀƴŘ ƴƻ ǉǳŀƭƛŦƛŎŀǘƛƻƴǎ 

(though having no qualifications was only significant in the pooled sample and lost 

significance upon adjustment for health factors); being in the lowest income group; 

having an intermediate or routine occupational class; and having a limiting long-

term illness/disability (though this was only borderline significant, and only in the 

pooled sample) and not exercising (though this was only significant in the pooled 

sample).    
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Table 7.5: The association between temporary work and sleep duration in the w4 and w7 pooled sample (n=48,990) 
 Model 1 (demographics) Model 2 (M1 + SEP) Model 3 (M2 + health) Model 4 (M3 + work conditions) 

Sleep duration (ref: 7-8 hrs/night) <7 hrs/night җф ƘǊǎκƴƛƎƘǘ <7 hrs/night җф ƘǊǎκƴƛƎƘǘ <7hrs/night җф ƘǊǎκƴƛƎƘǘ <7 hrs/night җф ƘǊǎκƴƛƎƘǘ 

 RRR 95% CI RRR 95% CI 95% CI RRR 95% CI RRR RRR 95% CI RRR 95% CI RRR 95% CI RRR 95% CI 

Work pattern (ref: permanent work) 

Temporary 1.01 0.91, 1.13 1.04 0.81, 1.33 1.04 0.93, 1.15 1.06 0.83, 1.36 1.03 0.92, 1.14 1.05 0.82, 1.35 1.02 0.92, 1.13 1.05 0.82, 1.34 

Sex (ref: men) 

Women 0.85 0.81, 0.90 1.81 1.55, 2.10 0.86 0.81, 0.91 1.84 1.58, 2.14 0.84 0.79, 0.89 1.77 1.51, 2.07 0.84 0.79, 0.89 1.76 1.50, 2.06 

Age (continuous low to high) 

Age 1.05 1.03, 1.06 0.85 0.82, 0.88 1.06 1.04, 1.07 0.88 0.85, 0.91 1.06 1.04, 1.07 0.88 0.85, 0.90 1.05 1.03, 1.06 0.88 0.85, 0.91 

Age squared 1.00 1.00, 1.00 1.00 1.00, 1.00 1.00 1.00, 1.00 1.00 1.00, 1.00 1.00 1.00, 1.00 1.00 1.00, 1.00 1.00 1.00, 1.00 1.00 1.00, 1.00 

Marital status (ref: married/cohabiting) 

Single 1.24 1.13, 1.35 1.20 0.98, 1.48 1.16 1.06, 1.27 1.09 0.89, 1.35 1.14 1.05, 1.25 1.09 0.89, 1.35 1.15 1.05, 1.25 1.08 0.88, 1.33 

Sep/div/widow 1.35 1.23, 1.48 1.17 0.88, 1.55 1.24 1.13, 1.37 1.03 0.78, 1.36 1.23 1.12, 1.35 1.03 0.78, 1.37 1.22 1.11, 1.34 1.03 0.78, 1.36 

Youngest child in the household (ref: none) 

0-4 years 1.51 1.35, 1.68 0.75 0.57, 1.00 1.51 1.35, 1.69 0.72 0.54, 0.95 1.51 1.35, 1.69 0.70 0.53, 0.94 1.48 1.33, 1.66 0.71 0.53, 0.95 

5-11 years 1.16 1.07, 1.26 0.94 0.76, 1.15 1.13 1.04, 1.23 0.83 0.67, 1.03 1.14 1.05, 1.24 0.83 0.67, 1.03 1.13 1.03, 1.22 0.84 0.67, 1.04 

12-15 years 1.05 0.97, 1.14 0.90 0.74, 1.11 1.02 0.94, 1.10 0.78 0.63, 0.97 1.03 0.96, 1.12 0.80 0.64, 0.99 1.03 0.95, 1.12 0.80 0.65, 0.99 

Caring responsibilities (ref: none) 

Co-resident 1.45 1.26, 1.66 1.09 0.74, 1.61 1.36 1.18, 1.56 0.96 0.65, 1.42 1.32 1.15, 1.52 0.93 0.63, 1.38 1.29 1.12, 1.48 0.94 0.63, 1.39 

Non-resident 1.23 1.13, 1.33 1.24 0.97, 1.57 1.22 1.13, 1.33 1.19 0.94, 1.52 1.21 1.12, 1.31 1.19 0.94, 1.52 1.20 1.11, 1.30 1.19 0.93, 1.52 

Both locations 1.49 1.09, 2.03 0.63 0.22, 1.80 1.40 1.02, 1.91 0.55 0.19, 1.55 1.32 0.97, 1.79 0.53 0.19, 1.51 1.30 0.96, 1.75 0.52 0.19, 1.48 

Wave (ref: wave 4) 

Wave 7 1.02 0.98, 1.06 0.88 0.77, 1.00 1.02 0.97, 1.06 0.90 0.79, 1.02 1.01 0.97, 1.06 0.89 0.78, 1.01 1.06 1.01, 1.11 0.88 0.77, 1.01 

Housing tenure (ref: owned) 

Private rented     1.24 1.13, 1.35 1.00 0.81, 1.24 1.18 1.08, 1.29 0.99 0.80, 1.22 1.15 1.06, 1.26 0.99 0.80, 1.23 

Social rented     1.42 1.30, 1.57 1.14 0.91, 1.43 1.32 1.20, 1.46 1.09 0.86, 1.37 1.28 1.16, 1.41 1.07 0.84, 1.35 

Educational attainment (ref: degree/higher degree) 

A-level     1.13 1.05, 1.22 1.10 0.91, 1.33 1.11 1.03, 1.20 1.09 0.90, 1.32 1.11 1.03, 1.20 1.09 0.90, 1.33 

GCSE     1.08 0.99, 1.17 1.09 0.88, 1.34 1.04 0.96, 1.13 1.06 0.86, 1.31 1.04 0.96, 1.13 1.05 0.85, 1.30 

Other     1.04 0.92, 1.17 1.39 1.01, 1.90 1.00 0.89, 1.13 1.34 0.98, 1.84 1.00 0.89, 1.13 1.31 0.95, 1.81 

None     1.15 0.99, 1.33 1.47 1.02, 2.12 1.08 0.93, 1.25 1.37 0.94, 1.98 1.10 0.94, 1.28 1.32 0.91, 1.92 

Equivalised household income (ref: 5th quintile ς highest) 

4th quintile     1.06 0.98, 1.15 1.06 0.83, 1.35 1.04 0.96, 1.13 1.04 0.82, 1.33 1.01 0.93, 1.10 1.03 0.80, 1.32 

3rd quintile     1.04 0.95, 1.13 1.24 0.97, 1.59 1.00 0.92, 1.09 1.21 0.94, 1.55 0.96 0.88, 1.05 1.19 0.92, 1.53 

2nd quintile     1.03 0.94, 1.13 1.22 0.95, 1.58 0.98 0.90, 1.08 1.16 0.90, 1.50 0.93 0.84, 1.02 1.14 0.87, 1.48 

1st quintile     1.07 0.97, 1.18 1.36 1.04, 1.79 1.00 0.91, 1.11 1.27 0.97, 1.68 0.94 0.85, 1.04 1.24 0.94, 1.65 

NS-SEC occupational social class (ref: manager/professional) 

Intermediate     0.96 0.89, 1.04 1.45 1.18, 1.77 0.96 0.89, 1.04 1.43 1.17, 1.75 0.96 0.89, 1.03 1.41 1.15, 1.73 

Routine     1.19 1.11, 1.29 1.73 1.42, 2.11 1.17 1.08, 1.26 1.69 1.38, 2.06 1.12 1.03, 1.21 1.55 1.25, 1.92 
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Limiting long-term illness or disability (ref: no) 

Yes         1.37 1.29, 1.46 1.21 1.02, 1.43 1.31 1.23, 1.39 1.22 1.03, 1.44 

Smoker status (ref: non-smoker) 

Ex-smoker         1.03 0.97, 1.10 1.06 0.89, 1.26 1.02 0.96, 1.09 1.07 0.90, 1.27 

Current smoker         1.26 1.16, 1.36 1.01 0.82, 1.24 1.21 1.12, 1.31 1.02 0.82, 1.25 

Exercise frequency (ref: >3 times/wk) 

1-3 times/wk         1.01 0.93, 1.10 1.10 0.87, 1.38 1.00 0.92, 1.10 1.10 0.87, 1.38 

1 time/wk         1.06 0.98, 1.16 1.15 0.93, 1.42 1.05 0.96, 1.14 1.15 0.92, 1.42 

<1 time/wk         1.11 1.02, 1.22 1.46 1.15, 1.86 1.09 0.99, 1.19 1.46 1.14, 1.85 

Frequency of alcohol consumption (ref: none/wk) 

1-2 times/wk         0.86 0.81, 0.92 0.84 0.70, 1.00 0.87 0.82, 0.93 0.84 0.70, 1.00 

3-4 times/wk         0.82 0.75, 0.88 0.78 0.61, 0.98 0.82 0.76, 0.89 0.78 0.62, 0.99 

җр ǘƛƳŜǎκǿƪ         0.84 0.76, 0.92 1.06 0.79, 1.42 0.85 0.77, 0.94 1.07 0.80, 1.42 

Job satisfaction (ref: satisfied) 

Neutral             1.16 1.06, 1.27 1.05 0.82, 1.34 

Dissatisfied             1.35 1.25, 1.47 0.86 0.67, 1.11 

Income satisfaction (ref: satisfied) 

Neutral             1.09 1.00, 1.19 0.88 0.69, 1.10 

Dissatisfied             1.06 0.99, 1.13 1.03 0.85, 1.26 

Leisure satisfaction (ref: satisfied) 

Neutral             1.45 1.34, 1.57 0.92 0.73, 1.14 

Dissatisfied             1.55 1.46, 1.66 0.91 0.76, 1.10 

Work autonomy (continuous: low to high) 

Work autonomy             0.99 0.99, 1.00 0.98 0.96, 1.00 

Job physicality (ref: not at all physical) 

Not very             0.93 0.87, 1.00 0.85 0.70, 1.05 

Fairly             0.88 0.81, 0.96 0.82 0.64, 1.05 

Very             0.90 0.81, 0.99 0.80 0.59, 1.07 

Constant 0.18 0.13, 0.25 1.62 0.81, 3.23 0.11 0.08, 0.16 0.57 0.27, 1.20 0.13 0.09, 0.18 0.61 0.28, 1.32 0.14 0.10, 0.20 0.91 0.40, 2.05 

Multiply imputed data. N unweighted. Survey weights were applied.  Multinomial logistic regression analyses  in the pooled sample were clustered on person id.  Bold denotes results are statistically significant at the 95% level. 
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Table 7.6: The association between self-employment and sleep duration in the w4 and w7 pooled sample (n=48,990) 
 Model 1 (demographics) Model 2 (M1 + SEP) Model 3 (M2 + health) Model 4 (M3 + work conditions) 

Sleep duration (ref: 7-8 
hrs/night) 

<7 hrs/night җф ƘǊǎκƴƛƎƘǘ <7 hrs/night җф ƘǊǎκƴƛƎƘǘ <7 hrs/night җф ƘǊǎκƴƛƎƘǘ <7 hrs/night җф ƘǊǎκƴƛƎƘǘ 

 RRR 95% CI RRR 95% CI RRR 95% CI RRR 95% CI RRR 95% CI RRR 95% CI RRR 95% CI RRR 95% CI 

Work pattern (ref: employee) 

Self-employed 0.81 0.74, 0.88 1.22 0.99, 1.51 0.86 0.78, 0.94 1.33 1.04, 1.69 0.86 0.78, 0.94 1.33 1.05, 1.70 0.87 0.79, 0.96 1.40 1.09, 1.81 

Multiply imputed data. N unweighted. Survey weights were applied.  Multinomial logistic regression analyses  in the pooled sample were clustered on person id.  Bold denotes results are statistically significant at the 95% 
level.   
Models: M1 = sex, age, marital status, youngest child, caregiving, and wave; M2 = M1 + housing tenure, education, equivalised household income, and NS-SEC; M3 = M2 + limiting longterm illness/disability, smoker status, 
exercise frequency, and alcohol consumption frequency; M4 = M3 + job satisfaction, income satisfaction, leisure satisfaction, work autonomy, and work physicality. 

 
 

Table 7.7: The association between weekly work hours and sleep duration in the w4 and w7 pooled sample (n=48,990) 
 Model 1 (demographics) Model 2 (M1 + SEP) Model 3 (M2 + health) Model 4 (M3 + work conditions) 

Sleep duration (ref: 7-8 
hrs/night) 

<7 hrs/night җф ƘǊǎκƴƛƎƘǘ <7 hrs/night җф ƘǊǎκƴƛƎƘǘ <7 hrs/night җф hrs/night <7 hrs/night җф ƘǊǎκƴƛƎƘǘ 

 RRR 95% CI RRR 95% CI RRR 95% CI RRR 95% CI RRR 95% CI RRR 95% CI RRR 95% CI RRR 95% CI 

Work pattern (ref: 35-40 hrs/wk) 
<35 hrs/wk (part-time) 0.97 0.91, 1.04 1.57 1.30, 1.89 0.91 0.85, 0.97 1.38 1.14, 1.67 0.91 0.84, 0.97 1.38 1.13, 1.67 0.94 0.87, 1.01 1.38 1.13, 1.67 
41-54 hrs/wk (long hours) 1.18 1.11, 1.26 0.93 0.75, 1.15 1.20 1.12, 1.29 0.97 0.78, 1.21 1.20 1.12, 1.29 0.98 0.79, 1.23 1.18 1.10, 1.26 0.98 0.79, 1.23 
җрр ƘǊǎκǿƪ (extra-long hours) 1.61 1.45, 1.79 0.95 0.67, 1.35 1.65 1.48, 1.84 1.00 0.70, 1.43 1.65 1.48, 1.83 1.01 0.71, 1.44 1.55 1.39, 1.73 1.00 0.70, 1.44 

Multiply imputed data. N unweighted. Survey weights were applied.  Multinomial logistic regression analyses  in the pooled sample were clustered on person id. Bold denotes results are statistically significant at the 95% 
level.   
Models: M1 = sex, age, marital status, youngest child, caregiving, and wave; M2 = M1 + housing tenure, education, equivalised household income, and NS-SEC; M3 = M2 + limiting longterm illness/disability, smoker status, 
exercise frequency, and alcohol consumption frequency; M4 = M3 + job satisfaction, income satisfaction, leisure satisfaction, work autonomy, and work physicality. 

 
 

Table 7.8 : The association between remote working and sleep duration in the w4 and w7 pooled sample (n=48,990) 
 Model 1 (demographics) Model 2 (M1 + SEP) Model 3 (M2 + health) Model 4 (M3 + work conditions) 

Sleep duration (ref: 7-8 
hrs/night) 

<7 hrs/night җф ƘǊǎκƴƛƎƘǘ <7 hrs/night җф ƘǊǎκƴƛƎƘǘ <7 hrs/night җф ƘǊǎκƴƛƎƘǘ <7 hrs/night җф ƘǊǎκƴƛƎƘǘ 

 RRR 95% CI RRR 95% CI RRR 95% CI RRR 95% CI RRR 95% CI RRR 95% CI RRR 95% CI RRR 95% CI 

Work pattern (ref: on-site 

Remote 0.99 0.93, 1.06 1.24 1.04, 1.48 1.00 0.94, 1.07 1.25 1.05, 1.50 1.00 0.94, 1.07 1.25 1.05, 1.50 1.01 0.95, 1.08 1.27 1.06, 1.53 

Multiply imputed data. N unweighted. Survey weights were applied.  Multinomial logistic regression analyses  in the pooled sample were clustered on person id.  Bold denotes results are statistically significant at the 95% 
level. 
Models: M1 = sex, age, marital status, youngest child, caregiving, and wave; M2 = M1 + housing tenure, education, equivalised household income, and NS-SEC; M3 = M2 + limiting longterm illness/disability, smoker status, 
exercise frequency, and alcohol consumption frequency; M4 = M3 + job satisfaction, income satisfaction, leisure satisfaction, work autonomy, and work physicality. 
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Table 7.9: The association between weekend working and sleep duration in the w4 only sample (n=25,605) 
 Model 1 (demographics) Model 2 (M1 + SEP) Model 3 (M2 + health) Model 4 (M3 + work conditions) 

Sleep duration (ref: 7-8 
hrs/night) 

<7 hrs/night җф ƘǊǎκƴƛƎƘǘ <7 hrs/night җф ƘǊǎκƴƛƎƘǘ <7 hrs/night җф ƘǊǎκƴƛƎƘǘ <7 hrs/night җф ƘǊǎκƴƛƎƘǘ 

 RRR 95% CI RRR 95% CI RRR 95% CI RRR 95% CI RRR 95% CI RRR 95% CI RRR 95% CI RRR 95% CI 

Work pattern (ref: no weekends) 

Some weekends 1.19 1.10, 1.28 1.05 0.83, 1.32 1.19 1.10, 1.28 1.04 0.83, 1.32 1.19 1.10, 1.28 1.05 0.83, 1.33 1.18 1.09, 1.27 1.04 0.82, 1.31 

Most/all weekends 1.45 1.32, 1.59 1.70 1.35, 2.14 1.39 1.26, 1.52 1.53 1.21, 1.93 1.36 1.24, 1.49 1.52 1.21, 1.92 1.30 1.18, 1.43 1.50 1.18, 1.89 

Multiply imputed data. N unweighted. Survey weights were applied in multinomial regression analyses.  Bold denotes results are statistically significant at the 95% level. 
Models: M1 = sex, age, marital status, youngest child, caregiving, and wave; M2 = M1 + housing tenure, education, equivalised household income, and NS-SEC; M3 = M2 + limiting longterm illness/disability, smoker status, 
exercise frequency, and alcohol consumption frequency; M4 = M3 + job satisfaction, income satisfaction, leisure satisfaction, work autonomy, and work physicality. 

 
 
 

Table 7.10: The association between nonstandard schedules and sleep duration in the w4 only sample (n=25,605) 
 Model 1 (demographics) Model 2 (M1 + SEP) Model 3 (M2 + health) Model 4 (M3 + work conditions) 

Sleep duration (ref: 7-8 
hrs/night) 

<7 hrs/night җф ƘǊǎκƴƛƎƘǘ <7 hrs/night җф ƘǊǎκƴƛƎƘǘ <7 hrs/night җф ƘǊǎκƴƛƎƘǘ <7 hrs/night җф ƘǊǎκƴƛƎƘǘ 

 RRR 95% CI RRR 95% CI RRR 95% CI RRR 95% CI RRR 95% CI RRR 95% CI RRR 95% CI RRR 95% CI 

Work pattern (ref: standard schedules) 

Nonstandard 1.38 1.28, 1.49 1.38 1.12, 1.68 1.34 1.24, 1.44 1.29 1.05, 1.58 1.31 1.22, 1.42 1.28 1.04, 1.57 1.28 1.19, 1.39 1.26 1.02, 1.54 

Multiply imputed data. N unweighted. Survey weights were applied in multinomial regression analyses.  Bold denotes results are statistically significant at the 95% level. 
Models: M1 = sex, age, marital status, youngest child, caregiving, and wave; M2 = M1 + housing tenure, education, equivalised household income, and NS-SEC; M3 = M2 + limiting longterm illness/disability, smoker status, 
exercise frequency, and alcohol consumption frequency; M4 = M3 + job satisfaction, income satisfaction, leisure satisfaction, work autonomy, and work physicality. 
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7.4.4 Regression results sleep disturbance 

The tables in this section present the results of the cross-sectional logistic 

regression analyses in which the reference category was no sleep disturbance.    

  

7.4.4.1 Unadjusted models 

The unadjusted models for each work pattern in the aggregated and sex-stratified 

samples are shown in Table 7.11.   

 

Temporary work: Temporary workers had higher odds of sleep disturbance than 

permanent workers (OR 1.11, 95% CI 1.00 to 1.25).  Associations did not reach 

statistical significance in the sex-stratified analysis.  

 

Self-employment: The self-employed had 17% lower odds of sleep disturbance 

than employees (OR 0.83, 95% CI 0.73 to 0.91).  Similarly, self-employed men had 

lower odds of sleep disturbance,  but there was no statistically significant 

association for self-employed women and sleep disturbance.   

 

Weekly work hours: Relative to full-time workers, part-time workers had 31% 

higher odds of sleep disturbance  (OR 1.31, 95% CI 1.2 to 1.4); extra-long hour 

workers had 14% higher odds (OR 1.14, 95% CI 1.02 to 1.29); but long hours 

workers did not (OR 1.01, 95% CI 0.93 to 1.09).   In the sex-stratified samples the 

odds of sleep disturbance among part-time workers were smaller, but did not differ 

much between men (12%) and women (15%). Conversely, among workers of extra-

long hours, women had higher odds of sleep disturbance than men (34% compared 

to 21%). 

 

Remote working: Remote workers had 8% lower odds of sleep disturbance than 

on-site workers (OR 0.92, 95% CI 0.86 to 0.99).  The sex-stratified samples showed 

no associations for remote working for either men or women.   
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Weekend working: Relative to non-weekend workers, most/all weekend workers 

had 20% higher odds of sleep disturbance (OR 1.20, 95% CI 1.09 to 1.32); and there 

was little difference among men and women (30% compared to 28%).  Although 

there was no association between some weekends and sleep disturbance (OR 1.04, 

95% CI 0.96 to 1.13) in the aggregated sample, of those working some weekends 

relative to non-weekends, men had 17% higher odds of sleep disturbance; and 

women had 11% higher odds, but this did not reach statistical significance.  

 

Nonstandard schedules: Nonstandard workers had 25% higher odds of sleep 

disturbance than standard schedule workers (OR 1.25, 95% CI 1.15 to 1.36); and in 

the sex-stratified results, these odds were higher among men (41%), and lower 

among women (20%).   

 

Table 7.11: The bivariate associations between each atypical work pattern and sleep disturbance - unadjusted 
models 

 Wave 4 & wave 7 pooled sample 

 All (n=48,990) Men (n=24,724) Women (n=24,265) 

Sleep disturbance (ref: no 
disturbance) 

odds ratio 95% CI odds ratio 95% CI odds ratio 95% CI 

Work pattern (ref: permanent contract) 

Temporary 1.11 1.00, 1.25 1.17 0.98, 1.39 1.07 0.93, 1.24 
Work pattern (ref: employed) 

Self-employed 0.83 0.76, 0.91 0.88 0.78, 1.00 0.91 0.80, 1.03 

Work pattern (ref: 35-40 hrs/wk) 

<35 hrs/wk (part-time) 1.31 1.22, 1.40 1.12 0.98, 1.28 1.15 1.05, 1.25 

41-54 hrs/wk (long hours) 1.01 0.93, 1.09 1.05 0.95, 1.17 1.07 0.96, 1.20 

җрр ƘǊǎκǿƪ (extra-long hours) 1.14 1.02, 1.29 1.21 1.04, 1.40 1.34 1.11, 1.61 
Work pattern (ref: on-site workplace) 

Remote 0.92 0.86, 0.99 1.01 0.91, 1.12 0.98 0.88, 1.08 

 Wave 4 only sample 

 All (n=25,605) Men (n=12,992) Women (n=12,613) 

Sleep disturbance (ref: no 
disturbance) 

odds ratio 95% CI odds ratio 95% CI odds ratio 95% CI 

Work pattern (ref: no weekends) 

Some weekends 1.04 0.96, 1.13 1.17 1.02, 1.34 1.11 0.99, 1.23 

Most/all weekends 1.20 1.09, 1.32 1.30 1.12, 1.52 1.28 1.13, 1.45 
Work pattern (ref: standard schedules) 

Nonstandard 1.25 1.15, 1.36 1.41 1.25, 1.60 1.20 1.08, 1.34 

Multiply imputed data.  N unweighted. Survey weights were applied in logistic regression analyses, which for the 
pooled samples  were clustered on person id.  This table provides the results of the bivariate association of each 
work pattern with sleep disturbance prior to any adjustments.  Adjusted models are shown in subsequent 

tables.  Bold denotes results are statistically significant at the 95% level.  
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7.4.4.2 Multivariable models 

The results from the adjusted regression analyses for each work pattern and sleep 

disturbance are presented below in Tables 7.12 to 7.17, followed by a note on the 

covariates.   However, because the associations between each covariate and sleep 

disturbance do not change substantively between each analysis, for brevity, only 

Table 7.12 below shows the results for individual covariates, whereas the tables are 

provided in full in Appendix section 14.2.2. 

 

Temporary work  

As shown in Table 7.12, after adjusting for demographics, temporary workers had 

14% higher odds of sleep disturbance than permanent workers (OR 1.14, 95% CI 

1.02 to 1.27) and this was relatively unchanged by subsequent adjustment for SEP, 

health factors and work conditions. 

 

Self-employment  

As shown in Table 7.13, in the minimally adjusted model, which accounted for 

demographics, self-employed workers had 13% lower odds of sleep disturbance 

than employees (OR 0.87, 95% CI 0.79 to 0.96).  This was relatively unchanged after 

adjustments for SEP, health factor and work conditions. 

 

Weekly work hours  

As shown in Table 7.14, part-time workers had 14% higher odds of sleep 

disturbance  than full-time workers in the model adjusted for demographics (OR 

1.14, 95% CI 1.06 to 1.23).  The odds attenuated a little after controlling for SEP, 

particularly housing tenure, but recovered after adjustment for work conditions, 

particularly satisfaction with leisure time.   

 

Independent of demographics and SEP, long hour workers had 11% greater odds of 

sleep disturbance than full-time workers (OR 1.11, 95% CI 1.02 to 1.20), and though 

unaffected by health and lifestyle factors, the association lost statistical significance 

upon adjustment for work conditions.  In the model adjusted for demographics, 
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extra-long hour workers had 24% higher odds of sleep disturbance than full-time 

workers (OR 1.24, 95% CI 1.10 to 1.39), and these odds were  relatively unchanged 

by further adjustment.    

 

Remote working  

As shown in table 7.15, in all of the adjusted models, remote workers did not have 

higher odds of sleep disturbance than on-site workers (OR 0.98, 95% CI 0.91 to 

1.07). 

 

Weekend working  

As shown in Table 7.16, weekend workers had higher odds of sleep disturbance 

than nonweekend workers, and those who worked the most weekends had the 

highest odds of sleep disturbance.  In the model adjusted for demographics, relative 

to nonweekends, the odds of sleep disturbance were 13% higher among those 

working some weekends (OR 1.13, 95% CI 1.04 to 1.23) and this was relatively 

unchanged by subsequently accounting for SEP, health and lifestyle or work 

conditions.  In comparison, after adjusting for demographics, the odds of sleep 

disturbance were 33% greater for most/all weekend workers relative to 

nonweekend workers (OR 1.33, 95% CI 1.21 to 1.46); and this attenuated to 24% 

upon adjustment for SEP, revealing the relationships for social housing, education 

and routine occupational social class with sleep disturbance.  These odds 

attenuated to 14% after accounting for work conditions, possibly reflecting the 

earlier finding that job and leisure satisfaction were lower among frequent weekend 

workers. 

 

Nonstandard schedules  

As shown in Table 7.17, in the model adjusted for demographics, nonstandard  

workers had 32% greater odds of sleep disturbance than standard schedule workers 

(OR 1.32, 95% CI 1.22 to 1.43) and these odds were relatively unchanged by 

subsequent adjustment for SEP and health factors.  After accounting for work 

conditions, such as a greater dissatisfaction with income and leisure time, 
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nonstandard workers had 22% higher odds of sleep disturbance than standard 

schedule workers.    

 

Covariates  

In both analytic samples there were independent associations between the 

following covariates and sleep disturbance: the odds of sleep disturbance were 

higher among women compared to men, and among caregivers (especially if 

caregiving was provided co-residentially, and even more so if combined with non-

residential caregiving) compared to non-caregivers.  The odds of sleep disturbance 

were also higher among participants who were single or no longer married 

compared to those who were married (though this was borderline significant in 

some models); among participants with the youngest children (0-4 years) compared 

to those with no children in the household (whereas upon adjustment for SEP, 

those with 12-15 year-old children had lower odds of sleep disturbance); among 

social housing tenants compared to homeowners; among those with less 

educational attainment than a degree; increasingly in all household income groups 

compared to the highest quintile; among those with a long-term limiting 

illness/disability compared to those without a long-term condition; among ex-

smokers and current smokers compared to non-smokers, and among those without 

job satisfaction, income satisfaction, and leisure satisfaction (with higher odds for 

those with dissatisfaction).  Conversely, compared to those whose job was not at all 

physical, the more physically demanding the job, the lower the odds of sleep 

disturbance.  
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Table 7.12: The association between temporary work and sleep disturbance in the w4 and w7 pooled sample 
(n=48,990) 
Sleep disturbance (ref: no 
disturbance) 

Model 1 
(demographics) 

Model 2 (M1 + 
SEP) 

Model 3 (M2 + 
health) 

Model 4 (M3 + work 
conditions) 

odds 
ratio 

95% CI odds 
ratio 

95% CI odds 
ratio 

95% CI odds ratio 95% CI 

Work pattern (ref: permanent work) 

Temporary 1.14 1.02, 
1.27 

1.18 1.05, 
1.32 

1.16 1.03, 
1.30 

1.14 1.02, 1.28 

Sex (ref: men) 

Women 1.55 1.46, 
1.65 

1.58 1.48, 
1.68 

1.56 1.47, 
1.67 

1.61 1.51, 1.72 

Age (continuous low to high) 

Age 1.04 1.02, 
1.06 

1.06 1.04, 
1.07 

1.05 1.03, 
1.07 

1.04 1.02, 1.05 

Age squared 1.00 1.00, 
1.00 

1.00 1.00, 
1.00 

1.00 1.00, 
1.00 

1.00 1.00, 1.00 

Marital status (ref: married/cohabiting) 

Single 1.22 1.11, 
1.34 

1.10 1.00, 
1.21 

1.09 0.99, 
1.20 

1.08 0.98, 1.20 

Sep/div/widow 1.25 1.13, 
1.38 

1.10 1.00, 
1.22 

1.09 0.98, 
1.21 

1.07 0.96, 1.18 

Youngest child in the household (ref: none) 

0-4 years 1.19 1.06, 
1.34 

1.17 1.03, 
1.32 

1.18 1.04, 
1.34 

1.16 1.02, 1.31 

5-11 years 0.97 0.88, 
1.07 

0.91 0.82, 
1.00 

0.93 0.84, 
1.02 

0.91 0.83, 1.01 

12-15 years 0.94 0.86, 
1.02 

0.86 0.78, 
0.94 

0.88 0.80, 
0.96 

0.87 0.80, 0.96 

Caring responsibilities (ref: none) 

Co-resident 1.36 1.17, 
1.58 

1.22 1.06, 
1.42 

1.18 1.02, 
1.37 

1.14 0.98, 1.33 

Non-resident 1.25 1.15, 
1.36 

1.23 1.13, 
1.35 

1.20 1.10, 
1.31 

1.19 1.09, 1.30 

Both locations 2.05 1.48, 
2.84 

1.87 1.36, 
2.57 

1.74 1.26, 
2.40 

1.72 1.25, 2.37 

Housing tenure (ref: owned) 

Private rented   1.09 0.99, 
1.20 

1.03 0.93, 
1.13 

0.99 0.90, 1.09 

Social rented   1.51 1.37, 
1.68 

1.39 1.25, 
1.54 

1.34 1.20, 1.49 

Educational attainment (ref: degree/higher degree) 

A-level   1.25 1.15, 
1.36 

1.23 1.13, 
1.34 

1.23 1.13, 1.34 

GCSE   1.20 1.10, 
1.32 

1.16 1.06, 
1.27 

1.16 1.06, 1.27 

Other   1.18 1.04, 
1.34 

1.15 1.01, 
1.31 

1.16 1.01, 1.32 

None   1.23 1.04, 
1.45 

1.17 0.99, 
1.39 

1.21 1.02, 1.43 

Equivalised household income (ref: 5th quintile ς highest) 

4th quintile   1.14 1.04, 
1.25 

1.12 1.02, 
1.23 

1.07 0.97, 1.17 

3rd quintile   1.16 1.06, 
1.28 

1.13 1.02, 
1.24 

1.06 0.96, 1.17 

2nd quintile   1.16 1.05, 
1.29 

1.11 1.01, 
1.23 

1.01 0.91, 1.12 

1st quintile   1.28 1.15, 
1.43 

1.21 1.08, 
1.36 

1.08 0.96, 1.22 

NS-SEC job classification (ref: manager/professional) 

Intermediate   1.01 0.93, 
1.09 

1.01 0.93, 
1.10 

1.01 0.93, 1.10 

Routine   1.16 1.07, 
1.26 

1.14 1.05, 
1.24 

1.12 1.03, 1.23 

Limiting long-term illness or disability (ref: no) 

Yes     1.81 1.70, 
1.93 

1.71 1.60, 1.82 

Smoker status (ref: non-smoker) 

Ex-smoker     1.13 1.05, 1.11 1.04, 1.19 
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1.21 

Current smoker     1.32 1.21, 
1.44 

1.24 1.14, 1.36 

Exercise frequency (ref: >3 times/wk) 

1-3 times/wk     1.02 0.93, 
1.12 

1.01 0.92, 1.12 

1 time/wk     1.11 1.00, 
1.22 

1.10 0.99, 1.21 

<1 time/wk     1.10 0.99, 
1.22 

1.08 0.97, 1.20 

Frequency of alcohol consumption (ref: none/wk) 

1-2 times/wk     0.91 0.85, 
0.98 

0.93 0.87, 1.01 

3-4 times/wk     0.93 0.84, 
1.02 

0.94 0.86, 1.04 

җр ǘƛƳŜǎκǿƪ     0.90 0.81, 
1.00 

0.92 0.82, 1.02 

Job satisfaction (ref: satisfied) 

Neutral       1.26 1.14, 1.40 

Dissatisfied       1.82 1.67, 1.98 

Income satisfaction (ref: satisfied) 

Neutral       1.22 1.11, 1.34 

Dissatisfied       1.24 1.15, 1.33 

Leisure satisfaction (ref: satisfied) 

Neutral       1.47 1.35, 1.60 

Dissatisfied       1.56 1.46, 1.68 

Work autonomy (continuous: low to high) 

Work autonomy       1.01 1.00, 1.02 

Job physicality (ref: not at all physical) 

Not very       0.88 0.81, 0.96 

Fairly       0.86 0.78, 0.96 

Very       0.81 0.72, 0.91 

Wave (ref: wave 4) 

Wave 7 1.04 0.99, 
1.09 

1.04 0.99, 
1.09 

1.05 1.00, 
1.10 

1.12 1.07, 1.18 

Constant 0.10 0.07, 
0.14 

0.05 0.04, 
0.08 

0.05 0.04, 
0.08 

0.05 0.03, 0.07 

Multiply imputed data.  N unweighted. Survey weights were applied in logistic regression analyses, which in this pooled 
sample were clustered on person id.  Bold denotes results are statistically significant at the 95% level. 
 

 
Table 7.13: The association between self-employment and sleep disturbance in the w4 and w7 pooled sample 
(n=48,990) 
Sleep 
disturbance 
(ref: no 
disturbance) 

Model 1  
(demographics) 

 

Model 2  
(M1 + SEP) 

 

Model 3  
(M2 + health) 

 

Model 4  
(M3 + work conditions) 

 

odds 
ratio 

95% CI odds 
ratio 

95% CI odds 
ratio 

95% CI odds 
ratio 

95% CI 

Work pattern (ref: employed) 

Self-employed 0.87 0.79, 0.96 0.91 0.82, 1.01 0.91 0.82, 1.01 0.90 0.80, 1.00 

Multiply imputed data.  N unweighted. Survey weights were applied in logistic regression analyses, which in this pooled 
sample were clustered on person id.  Bold denotes results are statistically significant at the 95% level. 
Models: M1 = sex, age, marital status, youngest child, caregiving, and wave; M2 = M1 + housing tenure, education, equivalised 
household income, and NS-SEC; M3 = M2 + limiting longterm illness/disability, smoker status, exercise frequency, and alcohol 
consumption frequency; M4 = M3 + job satisfaction, income satisfaction, leisure satisfaction, work autonomy, and work 
physicality. 
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Table 7.14: The association between weekly work hours and sleep disturbance in the w4 and w7 pooled sample 
(n=48,990) 
Sleep 
disturbance 
(ref: no 
disturbance) 

Model 1  
(demographics) 

 

Model 2  
(M1 + SEP) 

 

Model 3  
(M2 + health) 

 

Model 4  
(M3 + work conditions) 

 

odds 
ratio 

95% CI odds 
ratio 

95% CI odds 
ratio 

95% CI odds 
ratio 

95% CI 

Work pattern (ref: 35-40 hrs/wk) 

<35 hrs/wk 1.14 1.06, 1.23 1.05 0.97, 1.13 1.04 0.96, 1.12 1.09 1.01, 1.18 

41-54 hrs/wk 1.07 0.99, 1.16 1.11 1.02, 1.20 1.10 1.02, 1.20 1.07 0.99, 1.16 

җрр ƘǊǎκǿƪ 1.24 1.10, 1.39 1.30 1.15, 1.46 1.30 1.15, 1.46 1.20 1.06, 1.35 

 

Multiply imputed data.  N unweighted. Survey weights were applied in logistic regression analyses, which in this pooled 
sample were clustered on person id.  Bold denotes results are statistically significant at the 95% level. 
Models: M1 = sex, age, marital status, youngest child, caregiving, and wave; M2 = M1 + housing tenure, education, equivalised 
household income, and NS-SEC; M3 = M2 + limiting longterm illness/disability, smoker status, exercise frequency, and alcohol 
consumption frequency; M4 = M3 + job satisfaction, income satisfaction, leisure satisfaction, work autonomy, and work 
physicality. 

 
 
 
 

Table 7.15: The association between remote working and sleep disturbance in the w4 and w7 pooled sample 
(n=48,990) 
Sleep 
disturbance 
(ref: no 
disturbance) 

Model 1  
(demographics) 

 

Model 2  
(M1 + SEP) 

 

Model 3  
(M2 + health) 

 

Model 4  
(M3 + work conditions) 

 

odds 
ratio 

95% CI odds 
ratio 

95% CI odds 
ratio 

95% CI odds 
ratio 

95% CI 

Work pattern (ref: on-site workplace) 

Remote 0.98 0.91, 1.05 0.99 0.92, 1.07 0.98 0.91, 1.06 0.99 0.92, 1.06 

Multiply imputed data.  N unweighted. Survey weights were applied in logistic regression analyses, which in this pooled 
sample were clustered on person id.  Bold usually denotes results are statistically significant at the 95% level, but there was no 
statistically significant association between remote working and sleep disturbance. 
Models: M1 = sex, age, marital status, youngest child, caregiving, and wave; M2 = M1 + housing tenure, education, equivalised 
household income, and NS-SEC; M3 = M2 + limiting longterm illness/disability, smoker status, exercise frequency, and alcohol 
consumption frequency; M4 = M3 + job satisfaction, income satisfaction, leisure satisfaction, work autonomy, and work 
physicality. 
 
 
 

 
Table 7.16: The association between weekend work and sleep disturbance in the w4 only sample (n=25,605) 
Sleep 
disturbance 
(ref: no 
disturbance) 

Model 1  
(demographics) 

 

Model 2  
(M1 + SEP) 

 

Model 3  
(M2 + health) 

 

Model 4  
(M3 + work conditions) 

 

odds 
ratio 

95% CI odds 
ratio 

95% CI odds 
ratio 

95% CI odds 
ratio 

95% CI 

Work pattern (ref: no weekends) 

Some 
weekends 

1.13 1.04, 1.23 1.14 1.05, 1.24 1.14 1.04, 1.24 1.12 1.02, 1.22 

Most/all 
weekends 

1.33 1.21, 1.46 1.24 1.12, 1.37 1.21 1.10, 1.34 1.14 1.03, 1.26 

Multiply imputed data.  N unweighted. Survey weights were applied in logistic regression analyses.  Bold denotes results are 
statistically significant at the 95% level. 
Models: M1 = sex, age, marital status, youngest child, caregiving, and wave; M2 = M1 + housing tenure, education, equivalised 
household income, and NS-SEC; M3 = M2 + limiting longterm illness/disability, smoker status, exercise frequency, and alcohol 
consumption frequency; M4 = M3 + job satisfaction, income satisfaction, leisure satisfaction, work autonomy, and work 
physicality. 
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Table 7.17: The association between nonstandard schedules and sleep disturbance in the w4 only sample 
(n=25,605) 
Sleep 
disturbance 
(ref: no 
disturbance) 

Model 1  
(demographics) 

 

Model 2  
(M1 + SEP) 

 

Model 3  
(M2 + health) 

 

Model 4  
(M3 + work conditions) 

 

odds 
ratio 

95% CI odds 
ratio 

95% CI odds 
ratio 

95% CI odds 
ratio 

95% CI 

Work pattern (ref: standard schedules) 

Nonstandard 1.32 1.22, 1.43 1.27 1.17, 1.37 1.24 1.15, 1.35 1.22 1.12, 1.33 

Multiply imputed data.  N unweighted. Survey weights were applied in logistic regression analyses.  Bold denotes results are 
statistically significant at the 95% level. 
Models: M1 = sex, age, marital status, youngest child, caregiving, and wave; M2 = M1 + housing tenure, education, equivalised 
household income, and NS-SEC; M3 = M2 + limiting longterm illness/disability, smoker status, exercise frequency, and alcohol 
consumption frequency; M4 = M3 + job satisfaction, income satisfaction, leisure satisfaction, work autonomy, and work 
physicality. 
 

 
 
7.4.5 Sensitivity tests 

Several sensitivity analyses were conducted to test the robustness of the main 

findings. 

 

7.4.5.1 Sex-stratified results  

Following formal sex-interaction tests, weekly work hours and remote working were 

each sex-stratified for the multivariable multinomial analyses with sleep duration.  

The results of this and sex-stratified descriptive statistics are provided in the 

Appendix (section 14.3). The regression results, which are provided in Tables 14.16 

to 14.19 (Appendix section 14.3.1), suggest that compared to full-time working, 

among participants who worked extra-long hours, women had higher odds of short 

sleep compared to men (60% vs 50%); conversely among part-time workers, men 

had higher odds of long sleep compared to women (60% vs 30%).  Likewise, among 

participants who worked remotely compared to on-site, men had higher odds of 

long sleep than women (30% vs 20%). 

 

7.4.5.2 Complete case analysis 

As advised by the literature, the analyses were repeated using complete case data, 

and compared to the imputed results (Sterne et al., 2009).  As shown in Tables 

14.20 to 14.35 (Appendix section 14.3.2), the associations between the atypical 

work patterns and the two sleep outcomes (duration and disturbance) were similar 

across the two types of analysis.   Additionally, to address some of the 
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heterogeneity in the sample, the following tests were also conducted using 

complete case data: 

 

¢ƘŜ ΨǇǊŜŎŀǊƛƻǳǎΩ ƳƻŘŜƭ ƻŦ ǘŜƳǇƻǊŀǊȅ work 

As explained in the Method Chapter (section 4.5.1) in consideration of precarious 

work being insecure employment with inadequate rights and benefits, an 

adjustment was made for trade union and employer pension membership in an 

analysis for temporary work.  As shown in Tables 14.22 and 14.30 (Appendix 

sections 14.3.2.1 and 14.3.2.2)Σ  ǘƘŜ ǊŜǎǳƭǘǎ ƻŦ ǘƘƛǎ Ψ9tw9{Ω ƳƻŘŜƭ ŘƛŘ ƴƻǘ ŘƛŦŦŜǊ 

substantively to the main results.  Nonetheless, they suggested that independent of 

other factors, trade union members had 10% higher odds of sleep disturbance than 

non-members.  This is comparable to the finding in the earlier chapters where 

depressive symptoms were elevated among trade union members. 

 

Caregiving location and intensity 

Caregiving location was combined with the number of hours per week spent 

caregiving, as explained in the Method Chapter (section 4.4.1) and shown in the 

distribution chart Tables 14.36 and 14.37 (Appendix section 14.3.3).  Tables 14.38 to 

14.49 (Appendix section 14.3.3) show the regression results were substantially in 

line with those of the main analyses.  The results also suggested that independent 

of the work patterns and other covariates, caregivers had higher odds of short sleep 

than non-caregivers, and these odds were higher among workers  who provided  10 

or more hours of caregiving per week than those who provided fewer hours of 

caregiving.  However, the odds of short sleep were greater among caregivers who 

provided care ΨōƻǘƘ Ŏƻ-residentially and non-ǊŜǎƛŘŜƴǘƛŀƭƭȅΩς and these odds were 

greater than, or at least the same as those of the atypical work patterns themselves.   

Likewise, caregivers had higher odds of sleep disturbance compared to non-

caregivers and those caregivers who provided the highest intensities of caregiving 

and those who provided caregiving both co-residentially and non-residentially had 

the highest odds of sleep disturbance. 
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7.4.5.3 Sub-types of atypical work 

As explained in the Method Chapter (section 4.3.6) sub-types of temporary work, 

self-employment, and remote working were analysed and the results presented in 

Tables 14.50 to 14.56 (Appendix section 14.3.4).  These suggest that the regression 

results for the sub-types of self-employment and remote working were each similar 

to those in the main analysis.  However, whilst compared to permanent workers, 

fixed-ǘŜǊƳ ǿƻǊƪŜǊǎ ŘƛŘ ƴƻǘ ŘƛŦŦŜǊ ƛƴ ǎƭŜŜǇ ŘǳǊŀǘƛƻƴΣ ΨƻǘƘŜǊΩ ǘŜƳǇƻǊŀǊȅ ǿƻǊƪŜǊǎ ƘŀŘ 

higher odds of short and long sleep and of sleep disturbance.  Nonetheless, not all 

the models were statistically significant. 

 

7.4.5.4 Sleep medication  

As explained in the Method Chapter (section 4.4.3) it is usual to only account for 

sleep medication use in sensitivity testing.  As shown in Table 14.57 of (Appendix 

section 14.3.5)  less than 6% of the sample had used sleep medication in the past 

month; and usage  did not differ between the categories of each work pattern, 

except for weekly work hours where it was a little more prevalent among part-time 

workers than those working longer hours.  Table 14.58 (Appendix section 14.3.5) 

shows that workers with sleep disturbance were a little more likely than those 

without disturbance to have used sleep medications in the past month.  

Nonetheless, as shown in  Tables 14.60 to 14.65 (Appendix section 14.3.5), the 

regression results adjusting for sleep medications did not differ substantially to the 

main results.  However, they suggest that independent of other factors, the sleep 

medication users had five times greater odds of sleep disturbance than workers 

who did not use sleep medication.  

 

7.4.5.5  Multi-work patterns  

As some of the atypical work patterns overlap with each other (as noted in the 

Method Chapter section 4.3.5 and Table 14.66 in Appendix section 14.3.6), to help 

assess the independent associations between atypical work patterns and sleep,  an 

analysis was conducted which mutually adjusted for all work patterns.   This analysis 

used the w4 only imputed data since information on all the work patterns was 
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available at w4 (but not w7).  The results shown in Tables 14.67 and 14.68 

(Appendix section 14.3.6), suggest that the associations between the work patterns 

and sleep were broadly in line with  the main findings.  However the odds of long 

sleep attenuated among part-time workers, and the odds of short sleep attenuated 

among people who worked longer than full-time.  However, whilst the fully-

adjusted model in the main analysis showed that the self-employed had lower odds 

of short sleep and higher odds of long sleep than employees, in this sensitivity test 

the odds of long sleep were no longer statistically significant.  The self-employed 

generally work longer hours than employees (Abreu et al., 2019; Hyytinen and 

Ruuskanen, 2007), and working longer than full-time hours was associated with 

shorter sleep durations, so perhaps adjusting for weekly work hours accounts for 

this change.  Similarly, the odds of sleep disturbance for extra-long hours workers 

lost significance in the mutually adjusted model.  Perhaps adjusting for self-

employment, which is itself associated with a lower risk of sleep disturbance, 

accounts for the change to extra-long hours.    

 

7.4.5.6 Sleep duration as a continuous measure 

As explained in the Method Chapter (section 4.2.2.1), epidemiological and biological 

research tends to categorise sleep duration.  Nonetheless, a supplementary analysis 

was conducted using w4 imputed data with sleep duration as a continuous 

measure.  As shown in Tables 14.69  to 14.73 (Appendix section 14.3.7) these 

results broadly accorded with those in the main analyses using categorical data, 

with the continuous data analyses suggesting that the self-employed slept longer 

than employees; and relative to full-time workers, part-time workers slept longer, 

whereas long-hour and extra-long hour workers slept shorter durations.  

Nonstandard workers slept less than standard schedule workers, and weekend 

workers slept less than non-weekend workers.  However, there was no association 

between temporary work and sleep durations. 

 

7.5 Discussion 

The hypothesis was that workers who are exposed to atypical work patterns will be 

less likely than those in typical work patterns to sleep 7-8 hours per night; and more 
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likely to experience sleep disturbance.  The results from the atypical temporal 

patterns generally supported this, whereas those for the precarious and spatial 

patterns were mixed.  Starting with sleep duration, in the same order that the work 

patterns were presented in this chapter, I discuss these findings in relation to 

relevant literature, and provide a note on the strengths and limitations of this 

investigation.    

 

7.5.1 Main findings: sleep duration 

 

7.5.1.1 Precarious work patterns 

Of the two precarious work patterns, the results suggested that temporary workers 

were more likely to experience long sleep durations than permanent workers; and 

the self-employed were more likely to sleep longer than employees. 

 

Temporary work 

The association between temporary work and long sleep attenuated and became 

non-significant in the adjusted models, and was likely explained by sex.  In the sex-

stratified model, the association was only statistically significant for women, but as 

this was an unadjusted model, further analysis might verify if this was simply 

because women are more likely to experience longer sleep durations.   To my 

knowledge, this is the first investigation into temporary work and sleep duration, so 

comparisons to other literature are not currently feasible.    

 

Due to the heterogeneity in temporary work, a sensitivity test was conducted 

comparing fixed-ǘŜǊƳ ǿƻǊƪŜǊǎ ŀƴŘ ΨƻǘƘŜǊΩ ǘŜƳǇƻǊŀǊȅ ǿƻǊƪŜǊǎ ǿƛǘƘ ǇŜǊƳŀƴŜƴǘ 

workers.  The results suggested that sleep durations between fixed-term workers 

ŀƴŘ ǇŜǊƳŀƴŜƴǘ ǿƻǊƪŜǊǎ ŘƛŘ ƴƻǘ ŘƛŦŦŜǊΣ ōǳǘ ΨƻǘƘŜǊΩ ǘȅǇŜǎ ƻŦ ǘŜƳǇƻǊŀǊȅ ǿƻǊƪŜǊǎ όe.g., 

seasonal, casual, etc)  were likely to experience both short and long sleep durations.  

However, this was not statistically significant in all models, possibly due to the 

ǊŜƭŀǘƛǾŜƭȅ ǎƳŀƭƭ ǎŀƳǇƭŜ ǎƛȊŜǎΦ  ΨhǘƘŜǊΩ ǘŜƳǇƻǊŀǊȅ ǿƻǊƪ ǘŜƴŘǎ ǘƻ ƘŀǾŜ ƳƻǊŜ ΨōŀŘ ƧƻōΩ 

characteristics, such as poor work conditions, and deficiencies in income, training 
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and career progression (Ferrie et al., 2008; Kachi et al., 2014) which may present 

additional stressors and interfere with sleep durations.  Furthermore, in sensitivity 

testing, I found 45% of temporary workers worked part-time, and whilst this 

analysis did not divide the temporary workers into fixed-ǘŜǊƳ ŀƴŘ ΨƻǘƘŜǊΩΣ ƛǘ ƛǎ 

possible that part-time hours (as discussed below) might explain the longer 

duration sƭŜŜǇ ŀƳƻƴƎ ΨƻǘƘŜǊΩ ǘŜƳǇƻǊŀǊȅ ǿƻǊƪŜǊǎΦ  

 

Self-employment 

My finding that the self-employed had higher odds of long sleep than employees 

accords with results from studies of workers in Finland (Hyytinen and Ruuskanen, 

2007), and the US (Wolfe and Patel, 2019).  Nonetheless, the mechanisms for this 

long sleep is not clear.  It is possible that self-employed workers propensity for 

working longer hours, means they  experience more fatigue (Hyytinen and 

Ruuskanen, 2007).   Indeed, the results of the modelling in which I mutually 

adjusted for all other work patterns suggested there may be an interaction between 

self-employment and extra-long work hours.  Future research could formally test 

this.     

 

Additionally my analyses suggested that the self-employed were less likely to 

experience short sleep  than employees; and the sex-stratified model suggested this 

association may be stronger for men than women.  As above, this could relate to 

the possibility of increased fatigue among the self-employed, especially as men are 

more likely to be self-employed and to work long hours.   However, in Japan, self-

employed women were more likely than self-employed men to sleep short 

durations  (Maeda et al., 2020).  Nonetheless, whilst my analysis utilised data from 

all ages of self-employed worker, the Japanese study investigated only workers 

aged 30-59.  It also found that self-employed women had fewer non-pecuniary 

benefits, and combined long work hours with more domestic duties than men.  

Although I have not sex-stratified the sample characteristics for self-employed 

workers in this investigation, in my previous investigation (Chapter Five) of the self-

employed, I found women were more likely than men to be satisfied with their jobs 

and their incomes.  So it follows that self-employed women in the UK, but not 
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Japan, may experience more effort-reward balance,  which may help them sleep.  

Nonetheless, unlike the Japanese study, my sex-stratified sleep analysis was only 

conducted in the unadjusted model, so future investigations should account for 

confounding.    

 

Another possible explanation may relate to the overlap between self-employment 

and remote working ς nearly half of all self-employed participants worked remotely.  

As noted below, remote workers were more likely to experience longer sleep 

durations.  

 

7.5.1.2 Temporal work patterns  

Of the temporal work patterns, my results suggested that short sleep was more 

likely among workers with long hours (41-54 hours/week) and extra-long hours (җ55 

hours/week) compared to full-time (35-40 hours/week) workers; among weekend 

workers (both some weekends, and most/all weekends) compared with non-

weekend workers; and among workers with nonstandard schedules compared to 

standard schedules. Participants who worked most/all weekends or nonstandard 

schedules also had higher odds of long sleep (җ9 hours/night).  And part-time 

workers (<35 hours/week) had higher odds of long sleep than full-time workers.   

 

Weekly work hours 

My findings that long and extra-long hour workers had higher odds of short sleep 

compared to full-time workers extend previous research which found an association 

between working long hours and short sleep in occupational cohorts such as 

Japanese male white-collar workers (van der Hulst, 2003),  office workers (Dahlgren 

et al., 2006), civil servants (Bannai and Tamakoshi, 2014), electronic manufacturing 

(Park et al., 2001), and off-shore oil and gas workers (Parkes, 2017); and in a handful 

of studies using more heterogeneous samples, such as among participants in time 

use studies in the UK (Chatzitheochari and Arber, 2009a) and America (Barnes et al., 

2012; Basner et al., 2007); and respondents to a health survey in Spain (Artazcoz et 

al., 2009).  The latter also found that the relationship between working 51-60 
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hours/week and short sleep was stronger among women than men. Similarly, my 

findings suggest that  women working extra-long hours had a greater likelihood of 

short sleep, and this builds on several studies which only analysed data for men 

(van der Hulst, 2003).  

 

There are several possible mechanisms for my results.  One explanation is that the 

demands of long working hours stimulates physiological arousal and hinders sleep 

(Linton, 2004).  Another draws on scarcity theory to note that as time is a finite 

resource that cannot be increased, the more of it spent on work and family, the less 

there is available for sleep (Barnes et al., 2012).  Both explanations may be 

particularly pertinent for women.   Recent research in the UK found that most 

couples do not share domestic work equally (McMunn et al., 2019), and a 

systematic review found that women were more likely than men to provide 

caregiving, with the latter associated with poor sleep (Byun et al., 2016b).  Thus 

women may experience more demands than men  due to combining long paid 

ƘƻǳǊǎ ǿƛǘƘ ŀ ΨǎŜŎƻƴŘ ǎƘƛŦǘΩ ƛƴ ŘƻƳŜǎǘƛŎ ƭŀōƻǳǊΣ ŀƴŘ ŀŎŎƻǊŘƛƴƎƭȅ ǘƛƳŜ ŦƻǊ their sleep is 

truncated (Craig, 2007a, 2007b; Hochschild and Machung, 2012).   However, whilst 

the regression results took account of caregiving location (and in sensitivity testing, 

this was combined with caregiving intensity), domestic chores were beyond the 

scope of this investigation.  Nonetheless, a study of the combined effects of work 

patterns, caregiving, and domestic chores could be an interesting avenue for future 

research. 

 

Whereas working longer than full-time was associated with higher odds of short 

sleep, part-time work was associated with long sleep, and this latter association was 

stronger for men than women.  It is noteworthy that women tend to work part-time 

so they can combine work and family duties (Barbieri et al., 2019), whereas men in 

Europe mainly do so because they cannot find full-time work (European 

Commission Eurostat, 2019). Such under-employment has been associated with 

depression (Dooley et al., 2000; Friedland and Price, 2003), and although depression 

may relate to both short and long sleep, the risk of long sleep tends to be greater 

(Zhai et al., 2015). 
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Nonstandard schedules  

Whilst my findings suggested that nonstandard schedules were associated with 

both long and short sleep,  generally, researchers have tended to link this work 

pattern to short sleep (Akerstedt, 1990; Åkerstedt, 2003; Boivin and Boudreau, 

2014; Harrington, 2001; Kecklund and Axelsson, 2016).  Nonetheless, one study 

found that Finnish hospital employees slept longer when they worked nightshifts or 

non-dayshifts compared to dayshifts, and longer sleep was probably an indication of 

their need for recovery (Härmä et al., 2018).  However, there is substantial diversity 

among nonstandard schedules.  They differ in their time demands; how much 

control workers have over the starting and finishing times of their work; how 

frequently workers shifts rotate; and correspondingly, they differ in how much time 

workers have for recovery, and regarding subjective health and work-life balance 

outcomes (Brauner et al., 2019).  It follows, then, that some workers with 

nonstandard schedules may sleep longer due to fatigue, and others sleep less due 

to constraints on their time and control.   My analysis did not differentiate between 

different types of schedules among nonstandard workers, but If the data allows it, 

this could be interesting for future research.    

 

Weekend working 

Although the odds of short sleep were higher for workers of some weekends 

compared to non-weekends, working most/all weekends was associated with 

higher odds of both long and short sleep.  Research on weekend work and sleep is 

scarce.   One study noted that people aged under 65 years tended to sleep longer at 

weekends than on weekdays because weekends provided them with the 

opportunity to recover from weekday sleep restrictions (Basner et al., 2007).  

However, participants in my investigation were asked how much time they usually 

slept per night but not asked to differentiate between weekday and weekend sleep.  

Furthermore, they were asked if they ever work at weekends, rather than whether 

they did so in combination with weekday working.  Accordingly, there is diversity 

among weekend workers in my sample, with some working only at weekends with a 
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high likelihood of working less than 35 hours/week (i.e., part-time); some doing so 

as part of their nonstandard shift schedules with a high likelihood of working full-

time or longer hours; and others doing so because the demands of their workload 

requires them to toil over an extended working week.  Accordingly, similar to 

nonstandard schedule workers, the amount of time weekend workers have 

available for sleep will differ.    

 

Whilst my main analysis on weekend working did not take account of work hours, in 

sensitivity testing I did find that around 50% of participants who frequently worked 

weekends also worked more than 35-40 hours/week, whilst around a quarter 

worked part-time.  Taking account of this overlap by mutually adjusting for all work 

patterns, I found the associations between weekend work and sleep durations 

attenuated a little though they remained statistically significant.  Nonetheless, 

whilst it was beyond the scope of this investigation to conduct a latent class analysis 

to extract different weekend work types based on their combinations with other 

atypical patterns, and then to examine their relationships with sleep, it could be an 

interesting future project. 

 

7.5.1.3 Spatial work patterns 

My results suggested that the spatial work pattern, remote working was associated 

with a higher odds of long sleep.  Similarly, an American time-use study found that 

white-collar workers who worked remotely slept 40 minutes longer than usual 

(Restrepo and Zeballos, 2020);  and  Covid-19 pandemic studies, found individuals 

who switched to homeworking slept longer on workdays and had less social jetlag 

(Blume et al., 2020; Leone et al., 2020).  

 

The benefits of working remotely include the ability to forgo or reduce commuting 

time (Baruch, 2001), and since individuals who commute have less time available 

for sleep (Christian, 2012), it follows that remote working might facilitate longer 

sleep.  But whilst this might explain a reduction in social jetlag it does not explain 

why there is a greater likelihood of sleeping longer than 7-8 hours/night.   The 

disadvantages of remote working include a tendency for work intensification 
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(Bloom et al., 2015; Felstead and Henseke, 2017; Kelliher and Anderson, 2010), and 

longer working hours (Dockery and Bawa, 2014; Grant et al., 2013; Konradt et al., 

2000; Manssour, 2003; Wheatley, 2012), so perhaps longer sleep is due to increased 

demands which translate into increased fatigue.  Indeed, my results suggested an 

overlap between remote working and longer work hours, and that both these work 

patterns were more prevalent among men than women.  Furthermore, I found the 

association between remote working and longer sleep was stronger among men.   

However, as noted above, longer work hours related to shorter, not longer, sleep.  

Nonetheless, remote workers were also more likely to be self-employed than 

employees, and self-employment was also associated with longer sleep durations.   

Nonetheless despite these overlaps, the odds of long sleep for remote workers 

were neither strengthened nor attenuated in the mutually adjusted models which 

accounted for these other work patterns.    

 

 

7.5.2 Main findings: sleep disturbance 

 

7.5.2.1 Precarious work patterns 

My results suggested that temporary workers had higher odds of sleep disturbance 

than permanent workers, but self-employed workers had lower odds of 

experiencing it than employees. 

 

Temporary work 

The association between temporary work and sleep disturbance was independent 

of demographics, SEP, health factors and work conditions.  This finding contrasted 

with those from three other studies.  However, whereas I used items from the PSQI 

to assess sleep disturbance, and analysed data from all workers of all ages 16+, in 

contrast, one study specifically asked if participants had difficulties sleeping because 

work had kept them awake (Aronsson et al., 2002); another analysed data from 

workers aged 50-64 years only (Palmer et al., 2017); and the third interviewed 

participants aged 42 (P. Virtanen et al., 2011). Furthermore, temporary work 

definitions differ between studies, and there is heterogeneity within this work 
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pattern.  Indeed, in my own sensitivity testing my findings suggested that whilst 

ΨƻǘƘŜǊΩ ǘŜƳǇƻǊŀǊȅ ǿƻǊƪŜǊǎ had higher odds of sleep disturbance than permanent 

workers, fixed-term workers did not.  This  might be explained by the fact that in 

the UK, there is a current legal requirement that fixed-term workers should not be 

treated less favourably than permanent workers in similar jobs (The Fixed-term 

Employees (Prevention of Less Favourable Treatment) Regulations, 2002);  whereas, 

as noǘŜŘ ƛƴ ǘƘŜ ŘƛǎŎǳǎǎƛƻƴ ŦƻǊ ǎƭŜŜǇ ŘǳǊŀǘƛƻƴΣ ΨƻǘƘŜǊΩ ǘŜƳǇƻǊŀǊȅ Ƨƻōǎ ŀǊŜ ŀǎǎƻŎƛŀǘŜŘ 

with more bad job characteristics, which are likely to generate more sleep-

interfering stressors. 

 

Self-employment 

My finding that self-employed workers had lower odds of sleep disturbance than 

employees accorded with another UK study which found fewer insomnia symptoms 

among the self-employed  (Palmer et al., 2017); but contrasted with US studies 

where self-employed workers were more likely to experience problems falling and 

staying asleep  (Wolfe and Patel, 2019).  The reason for these differences is unclear, 

although self-employment differs between the UK and the US in terms of social 

norms, attitudes, motivations, and welfare regimes. For example self-employment 

represents 15.6% of all employment in the UK, and 6.3% in the US (OECD, 2021b), 

and preference for it is declining in the US but not in the UK (Hammond, 2016; 

ILOSTAT, 2021).  In comparison to the UK, in the US it is more likely to be motivated 

by a desire to create wealth, and to carry on a family tradition (Bosma et al., 2020).  

Furthermore, the gaps in statutory access to welfare benefits between self-

employed and employed workers are greater in the US (ILO and OECD, 2020). 

Another consideration is the diverse nature of self-employment, and the samples of 

self-employed workers likely differs between these studies.  I tried to account for 

some of the heterogeneity within my own sample by dividing the self-employed 

into sub-types, however, in this testing, I found no differences between them.  

Nonetheless researchers have found that self-employed workers employing others 

may be more likely to have problems with sleep maintenance (Palmer et al., 2017);  

and dependent self-employed workers may have a higher risk of sleep disorders 

(Lee et al., 2020; Won et al., 2019).  
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7.5.2.2 Temporal work patterns 

All the atypical temporal work patterns (part-time, long hours, extra-long hours, 

some weekends, most/all weekends and nonstandard schedules) were associated 

with higher odds of workers experiencing sleep disturbance compared to workers 

with typical patterns (full-time, non-weekends, and standard schedules).   

 

Long hours, nonstandard schedules and weekend working 

My investigation appears to be the first to specifically research weekend working in 

relation to sleep disturbance.  Nonetheless, my findings on working hours and 

nonstandard schedules add to existing research which found some evidence that 

working extra-long hours (Torbjörn Akerstedt et al., 2002; Ribet and Derriennic, 

1999; Sekine et al., 2006; Virtanen et al., 2009b), and shiftwork (Akerstedt, 1990; 

Åkerstedt, 2003; Harrington, 2001; Linton et al., 2015b) increased the chances of 

sleep disturbance, problems falling and staying asleep, and non-refreshing sleep.    

 

Although my results suggested the associations between these temporal work 

patterns and sleep disturbance were  generally independent of demographics, SEP, 

health and lifestyle factors, they did attenuate somewhat following adjustment for 

work factors.  One of my measures for work factors related to ǇŀǊǘƛŎƛǇŀƴǘǎΩ 

satisfaction with their amount of leisure time.  My results showed satisfaction was 

lower among participants working nonstandard schedules and more than full-time 

hours.   My regression analyses suggested that dissatisfaction with leisure time was 

associated with a greater risk of sleep disturbance.  Lack of time for relaxation has 

been posited as a possible causal pathway between long hours and sleep problems 

(Virtanen et al., 2009b). The cross-sectional design of my investigation did not 

support pathway analysis, but future research might consider this.      

 

Relating to this potential strain on leisure time, is the suggestion that temporal 

work patterns, particularly nightshift work, contribute to work-life interference due 

to problems of combining work and day-oriented social/family time (Costa, 2010b).  
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Such interference combined with these temporal work patterns may disrupt the 

sleep-related biological rhythms, and result in sleep disturbance (Costa, 1997). 

 

Furthermore, in the previous empirical chapters, temporal work patterns were 

associated with depressive symptoms.  Others have found a positive correlation 

between depressive symptoms and sleep disturbances,  particularly among 

individuals working long weekly hours (Afonso et al., 2017b).  Thus it follows that 

depressive symptoms may be a factor in sleep disturbance among workers with 

atypical temporal work patterns.  Whilst my modelling accounted for long-term 

limiting conditions and disabilities, it did not specifically control for 

depression/depressive symptoms.  Further research might address this. 

 

Part-time work 

My findings of part-time workers having higher odds of sleep disturbance partially 

accord with a study in Australia which found a 60% greater chance of chronic sleep 

disturbance among mid-life part-time workers (Gosling et al., 2014).  However, in 

that study, part-time workers were looking for full-time work, and sleep disturbance 

was explained by the stresses of underemployment and job-seeking.   As men in 

Europe are likely to be in part-time work due to underemployment (European 

Commission Eurostat, 2019), then it follows that my sample is likely to include at 

least some people who are looking for full-time work and may be similarly stressed.   

Nonetheless, part-time work especially among men may also relate to health 

problems (Ahn, 2018; 5ǊƛŜǎŜƴ Ŝǘ ŀƭΦΣ нлмлΤ Dŀƴƴƻƴ ŀƴŘ wƻōŜǊǘǎΣ нлммΤ YŀƳŜǊņŘŜ Ŝǘ 

al., 2019), and to low pay  and poor work conditions (Burgard and Lin, 2013), which 

may add additional stressors to interrupt sleep physiology.   Indeed, by adding in 

SEP and health and lifestyle related factors to my modelling there was a little 

attenuation in the association and loss of significance, though the association 

strengthened and gained significance upon further adjustment for work conditions.   

 

Among women, part-time work is often related to parenting and to caregiving, 

which might explain some of the sleep disturbance.  Indeed studies have shown 

associations betwŜŜƴ ƳƻǘƘŜǊǎΩ ƛƴǎƻƳƴƛŀ ŀƴŘ Ƙƻǿ ǿŜƭƭ ǘƘŜƛǊ ŎƘƛƭŘόǊŜƴύ ǎƭŜŜǇ (Urfer-
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Maurer et al., 2017); and between informal caregiving and problematic sleep (Maun 

et al., 2020).  Furthermore, there are suggestions that women tend to prioritise the 

sleep needs of others (Arber et al., 2007b; Hislop and Arber, 2003).  Although I did 

not have the data to adjust for all these potential factors, I did adjust for youngest 

child and for caregiving, and found that there was some attenuation of the odds of 

sleep disturbance.   Nonetheless, these gender-related differences could not be 

confirmed in this aggregated sample.  For theoretical reasons, consideration might 

be given to sex-stratifying the analyses in future. 

 

7.5.2.3 Spatial work patterns 

My results suggested that compared to on-site working, remote working was 

associated with lower odds of sleep disturbance, but only in the unadjusted model.  

Subsequent modelling suggested this association was explained by sex and 

caregiving.  Women had higher odds of sleep disturbance than men, as did 

caregivers relative to non-caregivers.   

 

Literature on sleep and remote working is relatively rare.  Nonetheless, contrary to 

my findings, a recent study in Italy found individuals who switched to homeworking 

had poorer sleep quality (Cellini et al., 2020).  However whereas my investigation 

used data collected at two waves between 2012 and 2017, the Italian study took 

place during the early part of the Covid-19 pandemic, at a time, when for many, 

working from home was accompanied by additional demands and anxieties.  For 

example, during lockdown, parents, especially mothers were also more likely to 

spend extra hours on housework and childcare, and this was associated with 

elevated levels of psychological distress (Xue and McMunn, 2021). 

 

7.5.3 Strengths and limitations 

This investigation analysed data from a large, nationally representative sample of 

working men and women, across all occupations and industries.  The analyses, using 

information from 2012-14 and 2015-17, accounted for a number of important 

covariates including psychosocial work conditions.   
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The sleep measures were derived from items that make up the PSQI, a 

psychometrically valid tool to measure sleep quality and identify good and bad 

sleepers in clinical and research populations (Buysse et al., 1989).   This usually 

utilises 19-items relating to seven components including sleep duration, latency, 

and efficiency, to create a global score;  however, as only a few of the items are 

included in the UKHLS questionnaire, there is no validated system for scoring them.  

Therefore, although I used existing research to guide my measurement of sleep 

disturbance (Meadows and Arber, 2015),  my results may not be directly 

comparable to studies using different measures.  Nonetheless, I used the original 

PSQI item on sleep duration which asked respondents to differentiate between how 

much sleep they achieved rather than how much time they spent in bed, which 

contrasts to the time-use studies which usually only measure sleep as time in bed.  

Additionally, the PSQI categorises sleep duration into four categories with an upper 

range of >7 hours/night.  Instead, to be consistent with recent work-related sleep 

studies and contemporary recommendations on the optimum amount of sleep for 

good health (Virtanen et al., 2009a; Watson et al., 2015b, 2015a), I used three 

categories: <7 hours/night, 7-8 hours/night, and an upper category of җ9 

hours/night.  Notwithstanding, all data was self-reported, which can be subject to 

biases and limitations.   

 

One strength is that by conducting multiple imputations of missing data, 

respondents were not lost to the analysis because of item non-response.  Another is 

that for most of the main analyses, data was available at two waves, so in pooling it 

I was able to measure the association between work patterns over a range of years.  

However, due to data availability, the analysis for two of the work patterns 

(nonstandard schedules and weekends)  was limited to the data collected in 2012-

14.  Similarly, as a sensitivity test, I was able to assess the relationships between 

each work pattern and the sleep outcomes independently of the other work 

patterns, but this analysis was restricted to the 2012-14 data.  A few associations 

derived from the pooled dataset attenuated a little in the w4 only dataset, but it is 

not clear whether this is the result of the mutually adjusted modelling, or because 
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of the switch to the smaller dataset.  Ideally, all analyses would use all the same 

datasets.     

 

Nonetheless, the available data enabled an assessment of the relationships 

between atypical work patterns and sleep, and allowed for sensitivity testing which 

generally supported the main results.  However, all the analyses were cross-

sectional.   Longitudinal associations might be assessed following future data 

collections.  Likewise, to help reduce heterogeneity in the samples, additional data 

collections might enable a more robust investigation into the sub-types of atypical 

work patterns.  Additionally, cluster analyses might help hone into how groupings of 

work patterns might influence different sleep outcomes. 

 

Another limitation was that as a result of formally testing for a sex-interaction, I 

conducted few sex-stratified analyses.  Despite this, there are theoretical reasons 

why I should have disaggregated the data for all the work patterns.  I attempted a 

pragmatic approach to this by preparing sex-stratified results for all unadjusted 

models, and conducting adjusted analyses for two of the work patterns.   I found 

that women tended to be more likely than men to experience long sleep and sleep 

disturbance; and that the prevalence of the atypical work patterns were greater for 

men than women or vice versa.  On balance, future research might sex-stratify all 

analyses relating to work and sleep. 

 

7.5.4 Conclusion 

This chapter found that atypical work patterns were associated with poor sleep in a 

general population of men and women aged 16 and over who are employed or self-

employed in the UK.  The poorest sleep was experienced by workers of most/all 

weekends, nonstandard schedules, and extra-long weekly work hours, though the 

odds of not sleeping 7-8 hours/night and/or experiencing sleep disturbance was 

also associated with part-time working, precarious and spatial work patterns.  

Additionally, among the atypical temporal work patterns in particular, participants 

generally had lower levels of satisfaction with leisure time, income and jobs than 
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those in typical work patterns; and poor sleep was independently associated with 

low levels of satisfaction with these work conditions.  

 

Poor sleep has been linked to several adverse physical and mental health problems, 

as well as lower workplace productivity and economic costs, yet the 24-hour culture 

and the trend to prioritise work over sleep, may exacerbate such problems (Chattu 

et al., 2018; Hafner et al., 2017; Williams, 2011; Williams et al., 2013).  Workers, 

employers, and policy-makers need to be awakened to ǎƭŜŜǇΩǎ ǾŀƭǳŜΣ ŀƴŘ ŎƻƴǎƛŘŜǊ 

how work patterns and working conditions can be improved to better support 

ǿƻǊƪŜǊǎ ǘƻ ŀŎƘƛŜǾŜ ŀ ƎƻƻŘ ƴƛƎƘǘΩǎ ǎƭŜŜǇΦ 
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8 Chapter Eight: Discussion 

In this chapter I provide a summary of my principal findings. In the discussions in 

Chapters Five to Seven I  reviewed these findings in relation to the extant literature 

on mental health and sleep, so to avoid repetition, here I provide only a summary of 

my findings in context to the literature.  In this chapter, I take the opportunity to 

contextualise my research in terms of its contribution to understanding the extent 

of atypical work patterns, the consequences of this, and how my findings fit with 

the work-related stress theories.  I then discuss the implications for workplace 

practises and policy-makers.  I also discuss some emergent themes, the strengths 

and limitations of my research, and opportunities for future studies. 

 

8.1 Summary of principal findings 

I investigated whether there were associations between three types of atypical 

work patterns (precarious, temporal and spatial) and four health outcomes 

(negative and positive mental health, sleep quantity and quality) in a large 

nationally representative sample of the UK population.  Furthermore, the sample 

included women as well as men, self-employed as well as employed workers, and all 

ages 16 and over. The analyses were adjusted for a range of covariates including 

work conditions as potential conceptual mediators.   

 

8.1.1 Objective One:  Atypical work and mental health 

My first objective was to determine whether there were independent cross-

sectional associations between atypical work and mental health outcomes 

(depressive symptoms and mental wellbeing), and to assess if any associations 

between atypical work and depressive symptoms could in part be explained by 

work conditions and inflammation.   

 

My findings partially supported my first hypothesis that workers with atypical work 

patterns would have more symptoms of depression and worse mental wellbeing 

than those in standard typical work patterns.  They suggested that, of the atypical 

work patterns, temporal ones were associated with elevated depressive symptoms 
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and lower levels of mental wellbeing.  Neither of the precarious ones were 

associated with poorer mental health, instead, I found that self-employment, was 

associated with elevated mental wellbeing and lower depressive symptoms.  

Similarly, the spatial pattern was not associated with depressive symptoms, but was 

associated with better mental wellbeing.  Nonetheless, there were some gender 

differences, which are discussed below.  

 

However, whilst my second hypothesis that work conditions would partially explain 

the relationship between atypical work patterns and depressive symptoms was 

partially supported (and is discussed below in 8.4.4), the suggestion that higher 

levels of inflammation would also partially explain the relationship was not 

supported.   The regression analyses  I used to test this the latter were conducted 

on sub-samples of participants with markers of inflammation, but they did not yield 

any associations between any of the work patterns and depressive symptoms.   

 

8.1.2 Objective Two: Accumulative episodes of atypical work 

My second objective was to determine whether there were longitudinal 

associations between accumulative atypical work patterns and subsequent 

depressive symptoms.  My findings partially supported my hypothesis that 

cumulative episodes of atypical work would contribute to subsequent elevations of 

depressive symptoms.  I found that of the three atypical temporal patterns, 

accumulation of two of them ς weekend working and nonstandard schedules, were 

associated with subsequent elevations of depressive symptoms. Of the two 

precarious patterns, whilst the main results were null for temporary work; a 

sensitivity analysis which excluded any temporary workers who were also self-

employed found subsequent elevated depressive symptoms, and this was explained 

by episodes of non-working.  In contrast, accumulation of self-employment was 

associated with subsequently fewer depressive symptoms.   Again, there were some 

gender differences which are discussed below.    
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8.1.3 Objective Three: Atypical work patterns and sleep  

My third objective was to determine whether there were independent cross-

sectional associations for atypical work patterns and sleep quantity and quality.  My 

findings partially supported the hypothesis that workers who are exposed to 

atypical work patterns would be less likely than those in standard work patterns to 

sleep the recommended 7-8 hours per night; and more likely to experience sleep 

disturbance.  My results suggested that all the atypical work patterns were 

associated with not sleeping 7-8 hours per night, though sleep duration differed by 

work pattern.  For example, the two precarious patterns, temporary work and self-

employment, were associated with long sleep (җ9 hours/night), as was the spatial 

pattern (remote working), whereas sleep duration varied among the temporaral 

patterns. Working part-time was associated with long sleep, whereas working 

longer than full-time was associated with short sleep (<7 hours/night); and 

weekend working and nonstandard schedules were each associated with both long 

and short sleep.  My results also suggested that all the temporal patterns, and one 

of the precarious patterns ς temporary work ς were associated with experiencing 

sleep disturbance.  Conversely, there was an inverse association between the other 

precarious pattern ς self-employment ς and among the spatial pattern and 

experiencing sleep disturbance.   

 

8.1.4 Findings relative to existing literature 

To summarise the discussions in Chapters Five to Seven which review my results in 

relation to the existing literature: generally the literature has suggested that the 

atypical temporal work patterns, particularly long working hours (Virtanen et al., 

2018; Watanabe et al., 2016; Wong et al., 2019), and types of nonstandard 

schedules, such as shiftwork (Angerer et al., 2017; Lee et al., 2017; Torquati et al., 

2019; Zhao et al., 2019) are associated with poor mental health, insufficient sleep 

(Bannai and Tamakoshi, 2014; van der Hulst, 2003; Wong et al., 2019) and sleep 

disturbance (Kecklund and Axelsson, 2016; Linton et al., 2015b).  My results, 

support and extend the literature by including weekend work; finding an 

accumulation effect for two of the temporal patterns ς nonstandard schedules and 
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weekend work; and finding that in addition to an association with short sleep 

durations, these same two temporal patterns are also associated with long sleep. 

Thus this partially challenges suggestions that people borrow from sleep time for 

work and family (Barnes et al., 2012; Biddle and Hamermesh, 1990). 

 

The literature on temporary work and mental health is contradictory but on the 

whole tends to favour an association with poor mental health (Rönnblad et al., 

2019; Sanwarld and Theurl, 2014; M. Virtanen et al., 2005c). However, the few 

studies which have been conducted on temporary work and sleep quality, suggest 

there is no relationship between the two.  My results were contrary to this, though 

they accord with a UK study which found no elevated depressive symptoms among 

temporary workers (Robone et al., 2010).  I also found temporary workers had 

poorer sleep quality than permanent workers, but whereas the extant research had 

investigated sleep quality among specific age groups of temporary workers, my 

results were from all workers aged 16 years and older.  My findings are in line with 

studies which found job insecurity was related to poor sleep quality (Caroli and 

Godard, 2016; Mai et al., 2019).  My research also extends the literature by being 

the first (to my knowledge) to investigate temporary work and sleep durations, 

finding temporary work was associated with long sleep,  which is partially in line 

with studies on job insecurity which have been associated with workers sleeping  

five hours or less and nine hours or more (Jane E. Ferrie et al., 1998; J E Ferrie et al., 

1998).     Nonetheless, it is important to note that individuals in temporary work 

vary both in terms of the insecurity of their contracts (such as differences in fixed-

term and casual work), and in their motivations for having this work pattern (Casey 

and Alach, 2004).   

 

The literature on self-employment (Stephan, 2018; Wiklund et al., 2018) and 

remote working (Bonsaksen et al., 2019; Bryson and MacKerron, 2016; Felstead and 

Henseke, 2017) suggested a paradox of more distress and better life satisfaction 

compared to typical workers, and longer (Restrepo and Zeballos, 2020)  but poorer 

quality sleep (Lee et al., 2020; Wolfe and Patel, 2019; Won et al., 2019).  However, 

whilst I found better wellbeing and longer sleep among individuals in these two 
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work patterns, neither pattern was associated with sleep disturbance. Furthermore, 

self-employment was associated with fewer depressive symptoms both cross-

sectionally, and subsequent to an accumulation of episodes of self-employment, 

which adds to a recent study which found that longer tenures of self-employment 

among women, but not men, had a positive effect on their SWB (Litsardopoulos et 

al., 2021). 

 

Although my results suggest both similarities and differences with the existing 

literature, it is important to note, that, many of the published studies have relied on 

data from occupational cohorts and specific workplaces, or from populations with 

different welfare and social norms to the UK.  My research on people in 

employment (employees and self-employed) between 2010/12 and 2015/17 uses 

data from the UKHLS which is designed to be representative of the UK population 

(Benzeval et al., 2020). 

 

8.1.5 Conceptual model 

As shown in Figure 8.1 (and described in Chapter Three on research aims), a 

conceptual model, based on the literature, guided this research and posited that 

there would be a relationship between atypical work and mental health, and 

atypical work and sleep. It proposed that selection into atypical work is influenced 

by socio-economic and health factors, which are influenced by early life conditions 

such as childhood health and education; and that demographic factors (such as age 

and sex) and health also have a selection effect in respect of work patterns.  It also 

theorised that atypical work would be associated with high strain due to work-

related stress caused by imbalances between work-related effort-reward (ERI), 

demands-control (JDC) and demands-resources (JD-R).  Furthermore, it proposed 

that inflammation would mediate the relationship between atypical work and 

depressive symptoms; and that an accumulation of atypical work would lead to 

subsequent elevations in depressive symptoms.   However, as also noted in Chapter 

Three, data were not available on all kinds of atypical work patterns, and there 

were no variables specific to the psychosocial models of work-related stress.   
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My main analyses were restricted to three types of atypical work, though these 

were representative of precarious, temporal and spatial patterns.  Together these 

comprised of temporary work, self-employment, weekly work hours (part-time and 

working longer than full-time), nonstandard schedules, weekend work, and remote 

working.  To account for the heterogeneity in some of these patterns, in sensitivity 

testing,  temporary work, self-employment and remote working were further sub-

divided and analyses conducted on fixed-term contracts, other temporary (i.e., 

ǎŜŀǎƻƴŀƭΣ ŎŀǎǳŀƭΣ ŀƴŘ ΨƻǘƘŜǊΩύΤ Ŝntrepreneurs, business owner/practice partner, 

work for self (i.e., own-account), freelance/portfolio/sub-contractor and other self-

employed; at/from home and other remote (i.e., at a van/stall, driving/travelling, at 

ƻƴŜ ƻǊ ƳƻǊŜ ǇƭŀŎŜǎΣ ŀƴŘ ΨƻǘƘŜǊΩύΦ  Lƴ Chapters Five and Seven I discussed the results 

from these sub-types and suggest future work should further consider 

heterogeneity in the atypical work patterns and where possible, use the sub-types 

in the main analyses.   Additionally, as discussed below I conducted sensitivity tests 

to account for overlap between the atypical work patterns and recommend that 

this overlap should be another avenue of future research. 

 

My analyses adjusted for confounders characteristic of worker demographics, socio-

economic position, health and health behaviours.  Due to theoretical consideration 

and data availability,  the measures for these varied slightly by chapter (as explained 

in Method Chapter section 4.4 and outlined in each empirical chapter).  Together 

they comprised of: sex, age, marital status, youngest child in the household, 

caregiving, housing tenure, educational attainment, equivalised household income, 

NS-SEC job classification, chronic illness, limiting long-term illness, BMI, baseline 

depressive symptoms, smoking status, exercise frequency, and frequency of alcohol 

consumption.  In Chapter Five (atypical work and mental health) sex is considered 

to be an effect modifier and accordingly all analyses are sex-stratified, whereas in 

the other two empirical chapters sex-stratification is only applied in a limited 

number of analyses.  Similarly, there is an age-stratified analysis in Chapter Six 

(accumulation of atypical work) for nonstandard schedules.  The rationale behind 

this is discussed in section 4.6.3 (Method Chapter).  Based on my findings and to 
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better understand the nature (and effect) of work for men and women over the 

lifecourse, future analyses might stratify by both variables.  Also based on my 

findings, I suggest that SEP might also be treated as an effect modifier.  Below I 

further discuss sex and SEP.   

 

I also used proxy measures (i.e., work conditions) to represent the psychosocial 

work environment in the models of work-related stress.  However, as noted in 

section 4.5.1 (Method Chapter) despite their inclusion being based on the 

literature, there is a risk of reverse-causality between some of the work conditions 

(e.g., job satisfaction) and the outcome measures which may warrant further 

investigation. 

 

Whilst my conceptual model suggests pathways leading to the mental health and 

sleep outcomes, these pathways were not tested.  My analyses simply tested 

associations, not the direction of association, so no temporal order could be 

confirmed, nor causation claimed.  Additionally, the model suggests a bidirectional 

association between sleep and depressive symptoms, which was beyond the scope 

of my investigations; however, other research has suggested this association exists 

(Alvaro et al., 2013).  Future work might investigate these pathways, particularly the 

possibility that atypical temporal patterns predict poorer mental health and sleep, 

whilst self-employment may have a protective effect; and if so, whether the former 

is mediated by work-related stress and the latter perhaps by work-related 

flourishing.  Additional considerations which may deserve investigation, as 

discussed in my empirical chapters and in section 8.4.5, include the possibility of a 

health selection effect into and out of atypical work. 
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 Figure 8.1: Conceptual model: Atypical work patterns, mental health and sleep 

 

8.2 My findings in context 

As I noted above, further to the literature from occupational cohorts and specific 

workplaces, my research provides some insight into atypical work in the UK.  In the 

next few paragraphs I discuss this in terms of the contribution atypical work 

patterns make ǘƻ ǘƘŜ ¦YΩǎ ǿƻǊƪŦƻǊŎŜ ŦƭŜȄƛōƛƭƛǘȅΣ ŀƴŘ ǿƘȅ ƛǘ matters for work-related 

mental ill-health and perceptions of a poor sleep epidemic.  I also discuss my 

findings in relation to the theories of work-related stress   

 

8.2.1 Atypical work patterns and the flexible workforce 

Over the past few years British workers and their representatives, journalists and 

politicians, have shown concern about atypical work patterns.  As I embarked on 

this PhD, British ǘǊŀŘŜ ǳƴƛƻƴǎ ǿŜǊŜ ŎŀƳǇŀƛƎƴƛƴƎ ǘƻ ΨŜƴŘ ǘƘŜ ŀōǳǎŜ ƻŦ ȊŜǊƻ ƘƻǳǊ 

ŎƻƴǘǊŀŎǘǎΩ (TUC, 2014), and were in their tenth year of encouraging people to tackle 

the long hours culture through the ŎŀƳǇŀƛƎƴ ǘƻ ΨǿƻǊƪ ȅƻǳǊ ǇǊƻǇŜǊ ƘƻǳǊǎ ŘŀȅΩ 

(Collinson, 2020).  As my PhD progressed junior doctors went on strike in England 

over their pay and work conditions linked to proposed changes to their working 

hours and schedules including weekend work (Dyer, 2016).  The UK Government 

commissioned  The Taylor Review of Modern Working Practices, which made 
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recommendations relating to ǘƘŜ ΨƎƛƎ ŜŎƻƴƻƳȅΩΣ zero-hour contracts and agency 

workers (Taylor et al., 2017).   Then a global pandemic struck, triggering an increase 

in the number of people working from home, with a third reducing their work hours 

and a third increasing them (Cameron, 2020). 

 

Prior to and during my PhD, researchers and agencies such as the International 

Labour Organisation and Eurofound asserted that the prevalence of atypical work 

was increasing (Benach et al., 2016, 2002; Eurofound, 2020; ILO, 2016).  This, they 

explained, was primarily driven by empƭƻȅŜǊǎΩ ƴŜŜŘ ŦƻǊ ŀ ŦƭŜȄƛōƭŜ ƭŀōƻǳǊ force, and 

secondly by the growing participation of women in the workforce who requested 

atypical work patterns to help them combine motherhood and paid work.   

 

With these issues in mind, this thesis enabled me to review the extent of atypical 

work patterns in the UK as well as their associations with poor mental health and 

sleep. Using data from sources such as the ONS, EUROSTAT, and ILOSTAT my 

overview of the prevalence of atypical work patterns in the UK in Chapter Two 

(background) did not show an increase in all types of atypical work in the last two to 

three decades.  However, it did show fluctuations in atypical work and I 

substantiated assertions that Britain has a flexible workforce (Eurofound, 2020; 

Jowett et al., 2014).  Furthermore, from my analyses in my empirical chapters (Five, 

Six and Seven) using UKHLS data which is representative of British workers, I found 

that the prevalence of atypical work varied by gender and time period.  Over the 

period 2010/2012 to 2015/2017 temporal work patterns were the most common 

types of atypical work.   At individual waves of data collection, around 51% men and 

22% women worked over 40 hours/week, and around 15% men to 50% women 

worked part-time; around 67% men and 52% women worked weekends; and 

around 34% men and 29% women worked nonstandard schedules.  Furthermore, at 

least once over the period 2010/12 to 2014/16, 50% of individuals worked 

nonstandard schedules, 41% worked at weekends, and 21% worked longer than 55 

hours/week. Additionally 25% were in temporary work.  Nonetheless, except for 

workers in self-employment, individuals tended not to accumulate many episodes 
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of atypical work over five waves of data collection.  I can only speculate about the 

reason for this ς perhaps episodes in atypical work patterns correspond with 

meeting an immediate but brief demand, or workers choosing not to continue the 

work pattern because of their lifecourse stage and/or health.  Notwithstanding, 

employers and policymakers need to consider the negative effects of such a flexible 

workforce and the atypical work patterns which create the flexibility. 

 

8.2.2 Extent and consequences of work-related stress 

My motivation for embarking on this research was partially driven by my work with 

organisations who want to tackle work-related stress and improve employee 

wellbeing.  There is evidence that workers who are high in wellbeing tend to 

experience more work-related productivity and fewer work-related absences or 

injuries (Keyes and Grzywacz, 2005).  However, whilst data from the ONS, European 

Social Surveys, and the OECD (outlined in section 2.2.4 in Chapter Two, and section 

10.2 of Appendix 10) suggested that mental wellbeing was increasing in the UK, 

paradoxically, the rate of work-related stress has continued to rise (Health and 

Safety Executive, 2020a) along with related problems such as sickness absence, 

work-related injuries and accidents (Health and Safety Executive, 2020b; Motomura 

et al., 2013).   

 

As noted in Chapter Two  (background), the potential consequences of work-related 

stress include depression (van Praag, 2004), and poor sleep (Burgard and Ailshire, 

2009; Yang et al., 2018); and there are suggestions that the prevalence of both have 

increased in recent years.  Whilst my empirical research did not estimate the 

prevalence of depression, I did find elevated depressive symptoms among several of 

my groups of atypical workers, particularly those engaged in working long and 

unsociable hours and schedules.  Furthermore, in comparison to the literature 

which estimated that poor sleep may affect around 10% of the British population in 

terms of sleep deprivation, and between 14%-51% in terms of sleep disturbance, I 

found that around 41% of my sample experienced short sleep durations and 25% 

experienced sleep disturbance, and several groups of atypical workers (particularly 

those in temporal patterns) had poorer sleep than typical workers.  The difference 
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between my figures and those from other sources may reflect suggestions that 

employed people tend to sleep less than those not in work (Knutson et al., 2017).   

Furthermore, it supports suggestions that poor sleep has become so commonplace 

that it should be treated as a public health epidemic (Chattu et al., 2018).  This 

should be of concern to employers and policy-makers.  

 

8.2.3 Work-related stress theory 

My results suggest that temporal patterns were not only the most prevalent 

atypical work pattern, but were also the most likely to be associated with poor 

mental health and poor sleep. In each of my empirical chapters, I found that the 

sample characteristics and work conditions of atypical workers often differed to 

those of typical workers.  Understanding this, makes it possible to relate these 

atypical work patterns back to the theories of work-related stress (outlined in 

section 2.4 of Chapter Two).   

 

Of the temporal patterns, I found that nonstandard schedules and weekend 

workers tended to have lower household incomes, lower autonomy, lower 

satisfaction with leisure time and lower satisfaction with their incomes than 

standard schedules and non-weekend workers respectively.  Additionally, people 

working longer than full-time hours had lower satisfaction with their leisure time 

than full-time workers.  So it might be argued that against the temporal demands of 

working long and unsociable work patterns, the rewards are insufficient.  This 

would concur  with suggestions that poor health outcomes are more likely when 

there are imbalances in effort-reward  (Linton et al., 2015b).  Furthermore, it would 

seem that nonstandard schedules and weekend workers, with their lower levels of 

autonomy than typical workers also have imbalances in demand-control.  This is in 

line with suggestions that shiftwork combines time demands, lower income, lower 

control, and less time for recovery (Brauner et al., 2019).  My findings extend those 

which found that high-strain jobs (high demands-low control), particulary in 

healthcare, transport and warehousing (all with high prevalence of nonstandard 
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working), can adversely affect psychological wellbeing and increase psychosomatic 

complaints (de Jonge et al., 2000).   

 

In contrast to the temporal patterns, my results suggest that relative to employees, 

self-employment was associated with better mental health and sleep.  As self-

employed workers tended to have more work autonomy and job satisfaction, 

generally this concurs with the aspects of the demands-control model which posits 

ǘƘŀǘ ƘƛƎƘ ŘŜƳŀƴŘǎ ŎƻƳōƛƴŜŘ ǿƛǘƘ ƘƛƎƘ ŎƻƴǘǊƻƭ ƭŜŀŘ ǘƻ ΨŀŎǘƛǾŜΩ ƻǊ ƳƻǘƛǾŀǘƛƴƎ ǎǘŀǘŜǎΣ 

rather than distress (Karasek, 1979).  However, it should be noted that whilst the 

JDC has been applied in studies of self-employment (Hessels et al., 2017; Nikolova, 

2019), the models of work-related stress were designed with employees in mind, 

not the self-employed. 

 

My findings for temporary work and remote working were mixed.  Remote workers 

had better mental wellbeing and longer sleep durations than on-site workers, but 

they did not differ on sleep disturbance or depressive symptoms.  They also tended 

to have more job satisfaction and work autonomy, but also in some of my analyses, 

they had more dissatisfaction with their incomes.  I also found an overlap between 

remote working and working longer than 35-40 hours/week (Table 4.5 of the 

Method Chapter).  This concurs with suggestions on the one hand that remote 

working may be advantageous (Felstead and Henseke, 2017), and on the other that 

remote workers experience long hours and work intensification, and other 

difficulties such as the blurring of the work-home boundary, and social isolation 

(Wheatley, 2012).  In other words this imbalance in demands, control and support 

may present a dark side to remote working, so not everyone in this pattern benefits 

from the locational flexibility.   

 

Temporary workers had higher odds of sleep disturbance than permanent workers; 

and those who had accumulated the most episodes of temporary work, but were 

not simultaneously self-employed, subsequently had more depressive symptoms.  

Although the latter was explained by episodes of non-working, it is noteworthy that 

temporary work has been linked to repeated cycles of unemployment (Arranz et al., 
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2010).  Episodes of unemployment could be higher among casual/seasonal workers, 

compared to fixed-term temporary workers, which might explain why casual 

workers had higher odds of short and long sleep.   A review noted there were 

differences within temporary work in terms of status, security and benefits and that 

not all types are as insecure or as unwanted as others (M. Virtanen et al., 2005c).    

Nonetheless, relative to permanent workers, I found that temporary workers 

tended to have lower household incomes, lower work autonomy, and lower job 

satisfaction and more dissatisfaction with their incomes.  Thus, it could be 

concluded that temporary workers had low control and reward.  Although I could 

not assess if they exerted more effort or were subject to higher demands than 

permanent workers, there may be a toll from frequent work-seeking acitivities.    

 

8.3 Implications 

Work is one of the social determinants of health (Braveman and Gottlieb, 2014; 

WHO and Commission on Social Determinants of Health, 2008).  A review 

commissioned by the ¦YΩǎ Department for Work and Pensions  reported that work 

is generally good for health and wellbeing, whereas worklessness is associated with 

poorer health outcomes (Waddell and Burton, 2006).  However, the review 

cautioned that a minority of people may experience contrary effects, and that the 

benefits depend on the nature and quality of the work.   Indeed, as evidenced since, 

researchers have found poor quality work and conditions can be detrimental to 

health (Burgard and Lin, 2013; Chandola and Zhang, 2018).  In this thesis, I have 

demonstrated the contribution that atypical work patterns make to this debate, 

with some patterns such as self-employment and remote working seemingly related 

to positive health and wellbeing, but others, particularly the temporal patterns, 

associated with detrimental outcomes. I have also highlighted the potential 

mediating effects of work conditions. 

 

Due to the aging population and the threats to sustaining welfare and social 

protections systems, there is a need to lengthen working life and increase 

employment rates (Eurofound, 2015).   And, as discussed previously, the demand 
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for workforce flexibility is necessary for its responsiveness to macro-economic 

challenges (such as the Great Recession and the Covid-19 pandemic) and micro-

economic issues (such as demand for goods and services, productivity and wages).    

So far, this flexibility has meant more job insecurity, and atypical work patterns 

including socially-desynchronised work schedules, part-time and extra-long weekly 

hours, homeworking, and self-employment.   Therefore, it is important for policy-

makers, employers, and of course, workers, to try to identify the beneficial 

conditions for wellbeing and attempt to prevent work-related stress and to 

promote work-related flourishing.  Thus, my findings should encourage these 

stakeholders to learn from the work patterns which seemingly relate to better 

health outcomes, and consider how to improve those which do not.  Below are my 

recommendations for workplace practises and for policy-makers. 

 

8.3.1 Workplace practises 

Given the prevalence of atypical work patterns, particularly the temporal work 

patterns, and the negative relationship between such work patterns and mental 

health and sleep, it may be advisable for employers to limit the incidence of atypical 

ǿƻǊƪ ǇŀǘǘŜǊƴǎ ŀƴŘ ǘƻ ŘŜǾŜƭƻǇ ǇƻƭƛŎƛŜǎ ǘƻ ǇǊƻǘŜŎǘ ŀƴŘ ǎǳǇǇƻǊǘ ǘƘŜƛǊ ǿƻǊƪŜǊǎΩ ƳŜƴǘŀƭ 

health and sleep.   Furthermore, since I found that the psychosocial work 

environment (as measured by work conditions) tended to be less favourable among 

workers with atypical work patterns, and as the literature shows that the 

psychosocial work environment is an important determinant of work-related health, 

it follows that employers might also take steps to improve these conditions.  Below 

are my recommendations for helping employers (and employees) address this.   

 

8.3.1.1 Atypical work patterns 

Attention might best be paid to the timing and scheduling of work.  As outlined in 

Chapter Two (Background and Literature Review), there are several reasons why 

people work outside of the standard 9-5 Monday to Friday on-site pattern.  They 

may be driven by employers (e.g., to optimise productivity, respond to short-term 

demand, and because of macro-economic change).  They may relate to the nature 

of the job (e.g., 24/7 services in healthcare, hospitality and security; and the 
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seasonal nature of some occupations).  Sometimes they are chosen by the worker 

(e.g., due to the economic need, status, lifestyle, life-stage, health, and to pursue 

opportunities).  Occasionally they are imposed due to events and circumstances 

(e.g., working from home during the Covid-19 pandemic).  Where workers have 

chosen their work patterns, positive wellbeing outcomes have been noted 

(Bernhard-Oettel et al., 2013; Ellingson et al., 1998; Krausz et al., 1995); possibly 

due to improvements in person-environment fit, work autonomy and job-

satisfaction, which in turn relate to positive mental health outcomes (Duffy et al., 

2016).  Therefore, it may be pertinent to:  

 

(1) include information in job descriptions about any requirement to work 

atypical patterns so that workers can, where possible, make informed 

choices;   

(2) where practical, let workers pick their daily routines and involve them in 

drawing up their shift patterns and if/how shifts rotate;   

(3) monitor and review hours and schedules ς and involve workers in 

assessing their ability to cope with the temporal aspects of the job and 

whether they have sufficient time within their contracted hours, resources 

and support to deal with their workloads and; if the demands seem to be 

unreasonable, redesign the job and/or recruit additional staff;   

(4) discourage inappropriate overtime working environments where 

individuals are intimidated into working longer than their contracted hours; 

judge workers on their output rather than their presence in the workplace; 

and challenge attitudes where going into work early, leaving late, and taking 

work home are perceived as signs of commitment and hard work leading to 

competition between co-workers to remain at work longest (Rutherford, 

2001);   

(5) ensure that meetings and events are only held during contracted hours, 

so workers do not have to extend their presence, and so that any workers 

with additional commitments (e.g., children/caregiving responsibilities) are 

not excluded;   
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(6) consider what can be done to support individuals who want to reduce 

their hours or change their schedules (e.g., providing training, reorganising 

work, hiring additional staff);   

(7) consider whether reasonable adjustments have been made for any 

individuals who work park-time for health reasons, so they can carry out 

their duties; 

 (8) check if part-time workers are underemployed and at risk of insufficient 

stimulation, and determine if they want additional hours and if their tasks 

could be better matched to their skills;   

(9) tackle any negative stereotypes of work patterns such as part-

time/reduced hours and homeworking, especially if these workers are 

treated as though they have less commitment than other workers or are 

perceived as difficult to manage (CIPD, 2022);    

(10) ensure homeworking employees, who may be at risk of long working 

hours, have the right tools/technology and skills to work remotely; and 

agree how best to monitor their hours and maintain regular/timely, 

supportive and non-intrusive contact (Charalampous et al., 2019).   

   

8.3.1.2 Work conditions  

As noted in section 4.5.1 (Method Chapter), the antecedents of job satisfaction 

usually relate to evaluations about the nature of the work, support from co-workers 

and supervisors, and organisational practices and policies. Therefore, to boost job 

satisfaction:   

 

(1)  wƘƛƭǎǘ ǊŜƳŀƛƴƛƴƎ ŀƭƛƎƴŜŘ ǿƛǘƘ ǘƘŜ ƻǊƎŀƴƛǎŀǘƛƻƴΩǎ ǎǘǊŀǘŜƎȅΣ ŜƴŎƻǳǊŀƎŜ Ƨƻō-

crafting (e.g., allow employees to determine or change various aspects of 

their jobs; to apply their strengths; to develop a sense of meaning from what 

they do; and to shape their interactions and collaborations) (Wrzesniewski 

and Dutton, 2001).  Research suggests that this builds job satisfaction by 

improving person-environment fit (Li et al., 2021);   

(2) ensure workers are clear what their job is and what is expected of them, 

as poor job satisfaction is associated with role ambiguity and role conflict 
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(Khattak and Iqbal, 2013; Palomino and Frezatti, 2016; Tarrant and Sabo, 

2010); 

(3) in addition to the recommendations above (atypical work patterns 4, 5 & 

9), ensure that managers are accessible during shift times to individuals 

working nonstandard schedules and weekends.  This is important because  

co-worker attitudes and manager-subordinate relationships play a role in 

fostering supportive relationships and in perceptions of job satisfaction.    

 

Leisure dissatisfaction occurs when individuals perceive there is a barrier preventing 

them from spending more time on leisure activities (Francken and Raaij, 2018).  

Furthermore, research shows that whilst Individuals with fewer than two hours of 

free time per day (i.e., time without obligations) are likely to feel stressed, having 

more free time only boosts subjective wellbeing if it is spent with other people 

and/or on activities such as active leisure (e.g. physical exercise) and/or on pursuits 

perceived as productive or worthwhile (Sharif et al., 2021).  Therefore, to boost 

leisure satisfaction:  

 

(4) encourage staff to take sufficient breaks from work to support healthy 

work/life balance and the opportunity to achieve the recommended 7-8 

hours/night sleep duration;    

(5) as noted above (atypical work patterns recommendations 4 & 5), prevent 

workers from being pressured into extending their working hours, taking 

work home and/or working weekends to cope with excessive workloads or 

because of overtime working environments;    

(6) eƴŎƻǳǊŀƎŜ ǿƻǊƪŜǊǎΩ ŀŎǘƛǾŜ ƭŜƛǎǳǊŜ ŀƴŘ ƘƻōōƛŜǎ;   

(7) involve workers in the planning of their work schedules with a view to 

limiting any social desynchronisation.  For instance, employees might choose 

between fast rotating shifts (e.g., two mornings, two afternoons and two 

night shifts followed by three days off) which enable them to have some 

work-free evenings each week, rather than slowly rotating shifts (comprising 
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five to seven shifts of the same type followed by time off) where they may 

need to wait several weeks before they have work-free evenings;  

(8) educate or provide support forums for shiftworkers and their families on 

how best to cope with social desynchronisation (Arlinghaus et al., 2019); 

(9) reduce social jetlag (when the biological clock is out of synch with the 

social clock), by allowing flexible start/finishing times and trying to match 

shift schedules to workersΩ ŎƘǊƻƴƻǘȅǇŜǎ όŜΦƎΦΣ ƭŀǘŜǊ ŎƘǊƻƴƻǘȅǇŜǎ ƛΦŜΦΣ ΨƻǿƭǎΩ 

may adapt better to nightshifts than earlier chronotypes ƛΦŜΦΣ ΨƭŀǊƪǎΩύ  

(Uzoigwe, 2018; Vetter et al., 2015).  Additionally, ensure there is a sufficient 

break after a set of night shifts to enable workers to return to a normal sleep 

rhythm (McKenna and Wilkes, 2018). 

 

With regards to tackling dissatisfaction with income, research suggests there is a 

ƳƻŘŜǎǘ ǇƻǎƛǘƛǾŜ ŀǎǎƻŎƛŀǘƛƻƴ ōŜǘǿŜŜƴ ŀ ǇŜǊǎƻƴΩǎ ƻōƧŜŎǘƛǾŜ ƛƴŎƻƳŜ ŀƴŘ ǘƘŜƛǊ 

perception of the adequacy of their income in meeting their expected standard of 

living - a standard influenced by the status obtained from purchasing goods and 

services, which is contextual to their community, and influenced by social norms 

and the incomes of their peers (Grable et al., 2013).   

 

(10) Given that upward comparisons (i.e., with people perceived as earning 

more) in relatively high-income countries, usually result in dissatisfaction 

(Cheung and Lucas, 2016), when setting pay levels: understand what 

competitors pay (Harris et al., 2008), adjust income awards to market rates 

(Jawahar and Stone, 2011), and addǊŜǎǎ ǿƻǊƪŜǊǎΩ ŎƻƴŎŜǊƴǎ ƛŦ ǘƘŜȅ ǇŜǊŎŜƛǾŜ 

income inequality and feel deprived (Hastings, 2019).   

 (11) Ensure that workers feel compensated for their efforts and consider 

compensation is fair.  To aid this, communicate internal pay policies, how 

compensation is determined and how procedures/policies for pay awards 

are applied (Jawahar and Stone, 2011).   

(12) Task feedback and autonomy are strongly correlated with pay 

satisfaction; so provide workers with feedback about their performance to 

set realistic expectations of pay levels (Williams et al., 2006).   
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To facilitate more work autonomy: 

 

(13) give workers a say in what they do and how they do it (HSE, 2019); 

(14) involve workers in job design/redesign (Clausen et al., 2022);   

(15) assess whether rigid work schedules are necessary or if opportunities 

for worktime and locational flexibility can be increased to meet the needs of 

the employees.  For example, many mothers reduce their paid work hours to 

help balance the demands of work and family, but part-time working is often 

accompanied by a drop in their professional status and wages.  Flexitime and 

homeworking may help some mothers to continue full-time weekly hours 

and retain their professional status and earning potential (Chung and van 

der Horst, 2018);   

(16) whilst irregular or unpredictable working hours have been associated 

with greater risks of work-life conflict, workers who have control over their 

schedules may be able to reduce this conflict (Arlinghaus et al., 2019). As far 

as possible, give workers, including shiftworkers and temporary workers, 

certainty over the duration of their job and its scheduling, and involve them 

in planning the duration and rotation of shifts, breaks and rest periods;   

(17) employee monitoring tools are sometimes used to assess productivity, 

performance quality and potential workplace risks, or to give managers a 

constant visual or recording of what the employee is doing.  Such monitoring 

exerts control over employee performance, often based on the assumption 

that employees cannot be trusted to work, and is said to have increased 

when workers made the transition to homeworking during the Covid-19 

crisis (Jeske, 2022).   Consider the potentially adverse consequences of such 

tools on workers, such as an increase in presenteeism, work intensification, 

and stress, and how counter-productive this could be to productivity.  If 

electronic monitoring is necessary, then workers should be given an 

opportunity to participate in its design and to voice their concerns.    
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8.3.1.3 Mental health and sleep 

In addition to knowing that they have a legal requirement to ensure that employees 

are not unduly harmed (mentally and physically) by their work, employers should be 

aware that problems at work can bring on symptoms of stress and mental health 

issues, and work can aggravate pre-existing mental health conditions (HSE, 2022) 

and disrupt sleep.   

 

(1) As appropriate, employers should implement guidance on how to 

support employees with mental health conditions and how to tackle work-

related stress (HSE, 2022).    

(2) There are also business benefits (e.g., increased productivity/ 

performance and decreased absenteeism/turnover) in promoting good 

mental health through interventions which boost good work conditions 

(Bond et al., 2006).  Therefore, employers are advised to follow the 

recommendations (work conditions 1 to 17) outlined above.  

(3) As noted in Chapter Two, mental wellbeing may be boosted by work 

engagement.  This can be achieved through the provision of appropriate job 

resources and setting motivational demands (i.e., challenges to be overcome 

rather than insurmountable obstacles; goals to be achieved; and 

opportunities for learning) (Demerouti et al., 2001)Τ ŀƴŘ ōȅ ŦǳƭŦƛƭƭƛƴƎ ǿƻǊƪŜǊǎΩ 

needs for autonomy, competence and relatedness (supportive interpersonal 

relationships and a sense of belonging) (Breaugh, 2021).   

(4) Due to the prevalence of poor sleep, there have been calls to treat sleep 

as a public health epidemic  (Chattu et al., 2018).  Employers could help by 

educating workers about the benefits of sleep for good health and 

productivity; and address work cultures which deride sleep as a waste of 

time.   

(5) Employers could provide workers with information about good sleep 

hygiene practises and promote practices of switching off from 

emails/messaging outside work hours.   

(6) As noted above (work conditions recommendation 9), where possible, 

match work schedules to worker chronotypes ς this should boost worker 
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cognitive and physical performance (Facer-Childs et al., 2018), and reduce 

the risk of accidents. 

 

 

8.3.2 Policymaking 

There are ongoing policy debates about how to best achieve the twin aspirations of 

having a flexible labour market (typified by the prevalence of atypical work 

patterns) and protecting workers (OECD, 2020a).  As I discussed in Chapter Two 

(section 2.1.3), whilst strict protection may stifle job creation, insufficient 

protection may lead to worker exploitation, such as when employers, but not 

workers, benefit ŦǊƻƳ ǿƻǊƪŜǊǎΩ ǳƴǇŀƛŘ ƻǾŜǊǘƛƳŜΦ   ¢ƘŜ ¦YΩǎ ƭƛōŜǊŀƭ ƳŀǊƪŜǘ ŜŎƻƴƻƳȅ 

provides workers with relatively weak worker rights compared with, for example, 

the Nordic countries, where regulation is more widely used to uphold good working 

conditions (Tammelin et al., 2017).  Given the prevalence of atypical work patterns 

in the UK, the association between some of these work patterns and poor mental 

health and sleep, and the negative consequences that poor mental health and poor 

sleep have for the individual, for employers, and for society, so it follows that 

policymakers should consider how workers can be better protected.  Furthermore, 

as I found that remote working and self-employment were each associated with 

better mental health and sleep, policymakers should consider how to support these 

atypical work patterns.  Below are my recommendations to aid this, along with 

some general recommendations aimed at protecting worker wellbeing.   

 

8.3.2.1 Atypical work patterns  

Temporal work patterns: The atypical temporal work patterns (long working hours, 

working weekends, and nonstandard schedules) were the most prevalent.  Whilst I 

Ŏŀƴ ƻƴƭȅ ǎǇŜŎǳƭŀǘŜ ǿƘȅ ǘƘƛǎ ƛǎ ǎƻΣ ǿƘŀǘ ƛǎ ƪƴƻǿƴ ƛǎ ǘƘŀǘ ŜƳǇƭƻȅŜŜǎ Ŏŀƴ ΨƻǇǘ-ƻǳǘΩ ƻŦ 

the 48-hour average weekly work limit set by the Working Time Directive/Working 

Time Regulations 1998, and some do so to supplement their earnings or status 

(Barnard et al., 2003).   However, the opt-outs are quite extensive and employees 

are often pressured into them ς particularly by employers writing them into the 
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standard employment contract (Barnard et al., 2003).  Employers and their 

representatives tend to argue in favour of opt-outs claiming they are necessary for 

efficiency, and to meet short-term extra demand/client needs.  Although trade 

unions have suggested the opt-out should be abolished, they do not want to be 

seen as limiting workers ability to earn extra income from overtime hours.  But 

these arguments are hard to accept when organisations in most EU member 

countries abide by the 48-hour limit.  Policymakers should:  

 

(1) introduce legislation to prohibit the inclusion of opt-out clauses in 

standard employment contracts and instead introduce a scheme whereby 

opt-out forms are issued, collected and monitored by a government agency 

(e.g., the Health & Safety Executive [HSE] or the Gang Masters and Labour 

Abuse Authority [GMLAA]);   

(2) require employers to appraise employees about the potential 

consequences of working excessive hours so that employees can make an 

informed choice about their working hours.   

 

To prevent the exploitation of workers, introduce legislation to:  

 

(3) enshrine the rights of workers to compensation such as pay or time off in 

lieu when employers require them to work in excess of their contracted 

hours;  

όпύ Ŧƻƭƭƻǿ CǊŀƴŎŜΩǎ ŜȄŀƳǇƭŜ ōȅ giving workers the right to disconnect and 

not to respond to work emails/messages after work hours;  

(5) address an assertion made by the Confederation of British Industries to 

the UK Parliament that a link between long hours and poor employee health 

and safety has not been demonstrated (Parliament, 2004);    

(6) irrespective of the opt-out, require employers to monitor all temporal 

work patterns to ensure they provide sufficient time for worker recovery.   

 

My findings suggested atypical workers, except those working part-time, tended to 

be less satisfied with the amount of their leisure time than workers with typical 
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work patterns.  Leisure time is important for rest, and for the pursuit of happiness-

boosting hobbies, exercise and sports, and voluntary and community activities 

(Pullinger, 2014).  

  

(7) Policymakers should encourage a reduction in worktime and reviews of 

shift patterns to ensure workers have sufficient quality time for leisure.  This 

review should take account of research which shows that leisure time spent 

with others has a stress-buffering effect and increases happiness, but if it is 

spent alone or the worker is too exhausted to do anything other than watch 

television, it may not be as valuable (Wang and Wong, 2014).   

(8) Whilst there are examples where work time reductions have led to an 

increase in work intensification and greater stress (usually when the 

reduction was not offset by additional resources); there is a growing body of 

research on the benefits - economic (including productivity) and wellbeing - 

of a shorter working week, and an increasing number of companies trialling 

four-day weeks (Golden, 2010; Spiegelaere and Piasna, 2017; Stronge and 

Harper, 2019).  Policymakers should review the current research and the 

outcomes of the trials and consider funding further research and engaging in 

policy discussions on practical implementations of work time reductions. 

(9) It is important to note that part-time work, with its greater opportunities 

for leisure, is not necessarily the solution to work time reduction.  Currently, 

part-time work is highly gendered with a bias towards women.  It also 

relates to lower status jobs.  For example, my empirical results suggested 

that people working part-time were more likely than those working full-time 

to have routine occupations.  This was especially so for women (46% with 

part-time hours worked in routine jobs, compared to 25% who worked full-

time).  Nonetheless, policy-makers should note that a reduction in the 

working week might improve gender-equity ōȅ ŦǳǊǘƘŜǊ ƛƴŎǊŜŀǎƛƴƎ ǿƻƳŜƴΩǎ 

participation in the labour market, putting them on more equal footing at 

work with men, and leading to more sharing of caring and household tasks 

(Mutari and Figart, 2001).    
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(10) Whilst women should not be restricted from full participation in the 

workforce, consideration should be given to reducing their burdens.  One 

such consideration is affordable childcare ς in the UK, the average cost of 

full-time care is over 50% of average earnings (Vuri, 2016).  Such costs can 

keep women out of the workforce or force them into part-time and 

nonstandard work  (Presser, 2005).   

(11) Finally, on the temporal aspects of atypical work, policymakers should 

convene a task force to consider the social, practical and biological needs of 

those who work outside the usual 9-5, so they can determine how a more 

inclusive society can be created. 

 

Remote working:  My results suggested that nearly a quarter of workers worked 

remotely.   Since then, the enforced lockdowns during the Covid-19 pandemic 

showed that many jobs could be relocated from the office to home, despite 

previous resistance from employers.  Accordingly, remote working and hybrid 

working are expected to grow compared to the pre-pandemic days. To encourage 

this:  

 

(12) ensure the infrastructure, such as ultra-fast broadband, is in place to 

support it;  

(13) as noted above (workplace practises) introduce legislation to stop the 

use of intrusive surveillance of homeworkers.   

 

Self-employment: In contrast to the increase in homeworking, self-employment, 

which was increasing pre-pandemic dipped during the pandemic and has not yet 

recovered (Watson, 2022).  Policymakers should:  

 

(14) review the key learnings from the implementation of the Self-

Employment Income Support Scheme which offered grants to self-employed 

workers during the pandemic to determine why it did not stem the exit of 

people from this sector;  
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(15) find ways to support the self-employed, especially in terms of financial 

safety-nets for those circumstances when the self-employed are temporarily 

unable to work.   

 

Temporary work: The Taylor Review already makes extensive recommendations 

aimed at making improvements for temporary workers and gig-workers, particularly 

regarding their employment status and rights (Taylor et al., 2017).   

 

(16) The implementation of the Taylor Review recommendations should be 

encouraged. 

 

8.3.2.2 Mental health and sleep 

Policymakers should consider how to sustain the workforce so they can lead long, 

healthy, and productive lives.  As part of this:  

 

(1) local and central Government, public health bodies, and departments 

such as the HSE should conduct awareness campaigns on the importance of 

good mental health and sleep;   

(2) enforcement bodies should better monitor whether employers are 

abiding by the health and safety legislation;  

(3) policymakers and enforcement bodies should consider what is going 

wrong when the prevalence of work-related stress and sickness absence due 

to depression, anxiety, and injuries remains high; 

(4) policymakers should consider giving more resources and/or enforcement 

powers to the HSE and the GMLAA, or they should create a new body for 

work-related health monitoring and enforcement. 

 

8.4 Emergent themes 

8.4.1 Overlap 

A cross-tabulation of the atypical work patterns suggested there was some overlap 

between patterns.  Whilst a latent class analysis was beyond the scope of my 
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investigation, I attempted to account for this overlap by sensitivity testing in which I 

mutually adjusted for all patterns.  This showed there was some attenuation of the 

associations with depressive symptoms for weekly work hours and nonstandard 

schedules; and a strengthening of the association between weekend working and 

poorer mental wellbeing.   This may be explained by the possibility that temporal 

patterns cluster together.  For example, of individuals working over 55 hours per 

week, more than half worked outside of the standard 9-5 working day, and around 

88% of them worked at weekends; and of those working part-time, nearly 30% 

worked nonstandard schedules and more than half worked at weekends.   

 

Similarly, in the mutually-adjusted models, there were attenuations in the 

relationships between working longer than full-time hours and short sleep, and 

between working part-time and long sleep; and the association between self-

employment and long sleep lost statistical significance.  Additionally, there was 

attenuation and a loss of statistical significance for the relationship between 

working extra-long hours and sleep disturbance in this sensitivity testing.  These 

results may also reflect the clustering of the temporal work patterns, and that the 

self-employed are both more likely than employees to work part-time (39% vs 30%) 

and to work extra-long hours (14% vs 7%).  Additionally, the attenuation for self-

employment may relate to the finding that around 48% of the self-employed 

worked remotely, and remote workers had higher odds of long sleep than on-site 

workers.  This overlap may warrant further investigation. 

 

8.4.2 Gender differences 

The literature showed that some of the previous research was conducted on men 

only samples.  However, women are of growing importance in the UK labour market 

- at the end of 2020, 71.8% of women were in employment compared to 80.6% of 

ƳŜƴΣ ŀƴŘ ǘƘƛǎ ǊŜǇǊŜǎŜƴǘŜŘ ŀ ƎǊƻǿǘƘ ƛƴ ŜƳǇƭƻȅƳŜƴǘ ǊŀǘŜǎ ǎƛƴŎŜ ŀǘ ƭŜŀǎǘ ǘƘŜ мфтлΩǎ 

for women, but a decline in rates for men (Devine et al., 2021).  Furthermore there 

are suggestions that adverse working conditions impact men and women 

differently, and the effects may be stronger for women (Clougherty et al., 2010). 
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Therefore, it was pertinent to include women in my investigations.  In doing so, the 

results suggested some differences between men and women in relation to the 

mental health outcomes. Women, but not men, working as self-employed 

entrepreneurs had fewer depressive symptoms; and they had elevated depressive 

symptoms when they worked extra-long hours, and both cross-sectionally and 

subsequent to accumulating episodes of most/all weekends.  In comparison, 

elevated symptoms only emerged among men working weekends upon accounting 

for work conditions.    Conversely, men, but not women, in nonstandard schedules 

had lower wellbeing (though this related to socio-demographic disadvantage). 

Similarly, there were gender differences with the sleep outcomes.  Among part-time 

workers and remote workers, men were more likely to sleep longer durations than 

women; whereas among extra-long hours workers, women were more likely than 

men to sleep shorter durations.  However, whilst these findings were from stratified 

analyses, some of my analyses did not disaggregate by sex in the multivariable 

models due to a lack of formal interactions first being identified.  Nonetheless, as a 

pragmatic step, unadjusted models were stratified in the sleep analyses, and several 

of these suggested stronger associations for women.   

 

In earlier chapters I posited that it could be the extra-ōǳǊŘŜƴ ƻŦ ǘƘŜ ΨǎŜŎƻƴŘ ǎƘƛŦǘΩ 

relating to home-making and caring (Hochschild and Machung, 2012) which 

increased the demands placed upon women and thus contributed to some of these 

differences.  Nonetheless, it is also relevant to note that my results generally 

suggested that women had less work autonomy than men; and to recall that the 

JDC model posits that high demands combined with high control may result in 

active jobs, but when they are combined with low control, job strain occurs.   

 

Another possible reason for these differences relates to the work environment.  It is 

not just that there are gender differences in industries and occupations (Devine et 

al., 2021; Evans, 2020; Jepps, 2020); and that there is an over-representation of 

women in lower paid occupations (Walby and Olsen, 2002);  but also attitudes and 

social norms differ too.  Indeed it has been suggested that women in blue-collar 
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jobs may experience harassment and discrimination (Clougherty et al., 2010). The 

importance of the work environment and attitudes within it might also be 

demonstrated by a recent Japanese study.  This found that psychological distress 

was higher among workers if they accumulated less than 20 hours/month overtime 

ōǳǘ ǘƘŜȅ ǿƻǊƪŜŘ ƛƴ ŀƴ ΨƻǾŜǊǘƛƳŜ ŜƴǾƛǊƻƴƳŜƴǘΩ ǿƘŜǊŜ ŀ ƘƛƎƘ ǇǊƻǇƻǊǘƛƻƴ ƻŦ ǇŜƻǇƭŜ 

worked more than 45 hours/month longer (Ishida et al., 2020). 

  

8.4.3 SEP  

The majority of the associations between the work patterns and the outcomes were 

independent of demographics, SEP, and health factors.  However, SEP explained a 

few relationships, such as each of the associations between weekend working and 

nonstandard schedules and lower mental wellbeing.   This likely reflects the finding 

that men in weekend work and nonstandard schedules tended to have the lowest 

household incomes, to work in routine occupations, and to have the lowest 

qualifications; and that these characteristics were associated with lower levels of 

mental wellbeing.  Similarly, among women, the low household incomes associated 

both with temporary work and elevated depressive symptoms, explained the 

ǊŜƭŀǘƛƻƴǎƘƛǇ ōŜǘǿŜŜƴ ǘƘŜ Ƴƻǎǘ ǇǊŜŎŀǊƛƻǳǎ ǘŜƳǇƻǊŀǊȅ ǿƻǊƪ όǘƘŜ Ψ9tw9{Ω ƳƻŘŜƭύ ŀƴŘ 

elevated depressive symptoms.   

 

Additionally, some associations did not reach statistical significance until 

adjustment for SEP.  For example, the association between self-employment and 

ƭƻƴƎŜǊ ǎƭŜŜǇ ŘǳǊŀǘƛƻƴ ŜƳŜǊƎŜŘ ǿƛǘƘ ƘŀǾƛƴƎ ƴƻ ƻǊ ΨƻǘƘŜǊΩ ǉǳŀƭƛŦƛŎŀǘƛƻƴǎΣ ƭƻǿ 

household income, and intermediate class. These were characteristics which tended 

to be more prevalent among the self-employed relative to employees.  The 

association between part-time hours and lower likelihood of shorter sleep emerged 

with having rental accommodation, A-levels, low household incomes and routine 

class ς which are also characteristics found to be more prevalent among part-time 

workers than full-time workers.  Similarly, the association between long hours and 

higher likelihood of sleep disturbance emerged with having low household income, 

routine class and educational attainment below degree level.  Although these 

characteristics tended to be less prevalent among individuals working longer than 
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full-time hours, they were associated with higher odds of sleep disturbance.  This 

suppression effect, where the magnitude of a relationship between exposure and 

outcome is hidden until a third variable is added, has been observed in other 

atypical work and health studies (M. Virtanen et al., 2012).   

 

These findings which suggested SEP tended to be lower among workers in several 

atypical patterns accords with research which found that low SEP is directly related 

to work patterns such as precarious work (Sirviö et al., 2012);  and that some work 

patterns have more severe negative socio-economic consequences than others 

(Giesecke, 2009).  For example, low pay has been associated with industries and 

occupations requiring people to work unsociable hours (Matteazzi et al., 2014; 

Niedhammer et al., 2018).  In terms of effect modification, different health effects can 

be observed when socio-economic characteristics interact with attributes of some 

atypical work (Benach et al., 2014b);  as demonstrated by a study which found an 

atypical work pattern in combination with low socio-economic status related to a 

health risk, but did not when combined with higher socio-economic status (Kivimäki 

et al., 2015b). 

 

SEP is known to contribute to a health gradient, in which the lower the position, the 

greater the risk of ill-health (Marmot et al., 1991).   Such is the link between work 

and SEP that in the Marmot review of health and health inequalities, some of the 

priority areas ς good quality employment and working conditions, and sufficient 

income ς related directly to work  (Marmot et al., 2010; Marmot and Allen, 2014).  

Therefore as well as reducing bias in my regression analyses, the addition of SEP to 

my modelling may help  explain other aspects of the relationship between atypical 

work patterns and the health outcomes.  For example, low educational attainment 

could have led to selection into less favourable jobs and could be directly related to 

poor health outcomes.  However, incomes derived from work are considered a 

reward in the ERI model of stress (Siegrist and Theorell, 2006), and a personal 

demand in the JD-R model (Salmela-Aro & Upadyaya, 2018) and thus mediate some 

relationships. 
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It should also be noted, that whilst the occupational social classification variable, 

NS-SEC helped explain some of the relationships between atypical work and the 

different outcomes, I added it to the regression models as a part of the block of 

measures representing SEP.  However, as explained in section  4.4.2 (Method 

Chapter), NS-SEC is not just a measure of occupational social class, but also an 

objective indicator of employment relations and work conditions, including job 

security and work autonomy.  In this respect, as the work conditions also controlled 

separately for work autonomy, including both might be considered an over-

adjustment.  Alternatively, as NS-SEC controls for employment relations factors in 

addition to work autonomy, I might instead have considered adding NS-SEC to the 

modelling at the same time as the other work conditions, and/or possibly dropping 

the separate measure of work autonomy.  

 

8.4.4 Work conditions 

It was posited that work conditions would mediate the relationships between the 

work patterns and the outcomes; however, formal mediation testing of this was 

outside the scope of my investigations.  Nonetheless, in adjusting for psychosocial 

and physical work factors I found they explained the following relationships:  

accumulations of self-employment and nonstandard schedules with subsequent 

depressive symptoms; part-time work and lower likelihood of shorter sleep 

durations,  long hours and sleep disturbance.   Although the following relationships 

retained statistical significance, the size of their coefficients reduced upon 

adjustment for work conditions:  most/all weekends with shorter sleep durations 

and with sleep disturbance; and nonstandard schedules with longer and shorter 

sleep durations, and with sleep disturbance. 

 

Generally, I found the psychosocial work environment as measured by work 

conditions such as job satisfaction, income satisfaction, and leisure satisfaction 

tended to be less favourable for workers in atypical work patterns, except for the 

self-employed.  And I found the associations between these conditions and the 

outcomes were stronger than those which I found between the work patterns and 
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outcomes.  These strong associations for the psychosocial work environment might 

go some way to explaining the inconsistent findings in the literature, where 

generally few studies accounted for these factors.     

 

The work conditions in my models were proxy measures in the absence of the 

original scales used to measure ERI (Siegrist et al., 2014), the JDC (Karasek et al., 

1998),  and the JD-R (Lequeurre et al., 2013).  Nevertheless, my findings concur with 

studies which found that individuals with an atypical work pattern did not 

necessarily experience negative psychological health if they had favourable working 

conditions such as high job satisfaction (Nakata, 2017); or high job rewards (Van Der 

Hulst and Geurts, 2001). 

 

8.4.5 Health selection 

Firstly, as explained in Chapter Four (Method), workers in the UKHLS were generally 

healthier and more advantaged on socio-demographic factors than non-workers.    

Secondly, the literature suggests there is a possibility that only the healthiest of 

workers are hired or remain in work and that workers who fall ill either leave or 

transition into another job, work pattern, or exit the labour force  (Harrington, 

2001; Li and Sung, 1999; M. Virtanen et al., 2005b; Watanabe et al., 2016).  Thus 

some atypical workers, such as those in temporary jobs, may have intermittent 

employment histories  (M. Virtanen et al., 2005b; Waenerlund et al., 2011a.).  And 

there is a possibility that those with the most depressive symptoms or sleep 

difficulties may become lost to research (M. Virtanen et al., 2005b).  Thirdly, whilst I 

was unable to test whether there was a healthy worker/survivor effect, I did control 

for mental health at baseline in the accumulation modelling (objective 2), and it was 

interesting to find that few respondents worked more than once in the atypical 

work patterns; and that nonstandard schedules were more prevalent among 

younger than older workers.    
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8.4.6 Magnitudes and statistical significance 

The associations were statistically significant but generally my coefficients and odds 

ratios were small.  The reason for this might relate to the heterogeneity within the 

work patterns, and possible health selection effects, with the latter possibly 

resulting in an underestimation of the relationships.  As noted in Chapter Two 

(section 2.2.1), according to the World Health Organisation, people with severe 

symptoms of depression are unlikely to function with work, and although people 

with milder symptoms might struggle, they may still work.  Nonetheless, some of 

the associations, particularly in the accumulation models may not translate into 

meaningful population level differences.  That said, researchers have found that 

people who transitioned into poor quality jobs had similar self-perceived levels of 

mental health to those who did not transition; however, they had more adverse 

levels of biomarkers, suggesting that they may be on the pathway to manifesting 

health problems (Chandola and Zhang, 2018).  Thus it follows that my results, 

though weak, may necessitate a long-term view, perhaps translating into adversities 

over time (Burgard and Lin, 2013). 

 

 

8.5 Strengths and limitations  

 

8.5.1 Generalisability 

A major strength of this thesis was the use of a large UK national population-based 

sample, representative of workers in a diverse range of occupations and industries.  

Furthermore, it examined a broad range of atypical work patterns and several 

health outcomes.  Thus, it extends the extant research which tended to utilise 

samples from occupational cohorts and specific industries, which largely emanated 

from specific countries and regions, and which mostly focused on temporary work, 

long hours and shift work, and mainly in terms of negative mental health.   

 

CǳǊǘƘŜǊƳƻǊŜΣ ƛƴ ǊŜŎƻƎƴƛǘƛƻƴ ƻŦ ǿƻƳŜƴΩǎ ǇŀǊǘƛŎƛǇŀǘƛƻƴ ƛƴ ǘƘŜ ƭŀōƻǳǊ ŦƻǊŎŜ ŀƴŘ ǘǊŜƴŘǎ 

to extend working lives post 65 years (Kuitto and Helmdag, 2021), it analysed data 

from women as well as men, and workers aged 16+ with no upper age limit. 
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Additionally, by multiply imputing data, participants were not lost to the analyses 

due to item non-response.  This is particularly important as researchers have shown 

that item non-response tends to be higher for women and older people, and has 

been associated with low educational attainment, and lower social position (Lor et 

al., 2017). 

 

Another strength is the use of weights, which improves the generalisability of the 

findings to the UK population.  However, the weight used for the analysis of the 

sub-sample, intended to investigate the role of inflammation, was not ideal, as 

noted in the Method Chapter. 

 

8.5.2  Measures 

 

8.5.2.1 Exposures 

The exposures represented all the different aspects of atypical work patterns ς 

precariousness, temporal and spatial.  The patterns were categorised to make them 

as comparable with the literature as possible, and/or to ensure they did not exclude 

important elements of their atypicalness, whilst being as representative as possible 

of working patterns in the UK.  For example, the following were included: fixed-

term work, casual work, part-time work, schedules which might not traditionally be 

perceived as shiftwork, and locations of remote work including travelling around.  

Furthermore, by dividing long hours and weekend work each into two categories 

allowed for dose-responses to emerge.  Nonetheless, as noted earlier, to better 

understand the differences within work patterns and reduce heterogeneity, 

sensitivity analyses were conducted which divided some of the work patterns into 

sub-types.   

 

As so few studies have examined the cumulative effect of atypical work, I counted 

participants work patterns and employment at each wave, and accounted for 

annual transitions into atypical work, typical work and non-work.  As this approach 

used data which was collected contemporaneously to the work pattern experience 
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(i.e., the data was based on the work which the respondent was doing at the time of 

interview), it minimised recall bias, unlike a study which only investigated the 

accumulation of a work pattern using retrospective data (Gustafsson et al., 2012).  

Nonetheless, each of my main analyses did not specifically account for transitions 

into and out of other atypical work patterns; nor for one or more transitions 

between data collections.  Future research might consider using work history data if 

it provides sufficient detail.   Nonetheless, a strength of these exposures was that 

they were measured post the financial crisis of 2008.  This period of economic 

instability has been characterised in the UK by work patterns changes such as 

increases in self-employment (Abreu et al., 2019), and elsewhere by reductions in 

work demands and job strains (Bernhard-Oettel et al., 2019b). Thus, unlike many 

studies which used data prior to the crash, my findings are contextual to the 

contemporary labour market. 

 

8.5.2.2 Outcomes 

I used validated measures for my outcomes: GHQ-12 for depressive symptoms 

(S)WEMWBS for mental wellbeing; and PSQI for sleep duration and sleep 

disturbance.   All were self-reported, as is typical in large, observational population 

health studies.     

 

Although self-reported sleep data often over-estimates actual sleep duration, self-

reported data is largely used to create the recommendations for optimum sleep 

durations (Chaput et al., 2018).  Nonetheless, to improve accuracy, respondents 

were reminded to count the number of hours they slept rather than spent in bed.  

Hopefully, objective measures such as actigraphy and wearable technology (e.g., 

Fitbit wristbands) (Liang and Chapa-Martell, 2019) will enable more precise 

estimates and recommendations in the future (Chaput et al., 2018). 

 

Whilst the PSQI is a validated measure with a recommended scoring regime, only 

some of the items from it are included in the UKHLS surveys, and there is no 

validated method for combining or scoring them.  Therefore, I relied on other 

researchers to guide my measurement of sleep disturbance (Meadows and Arber, 
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2015), and combined three of the seven available items.  Further consideration 

might be given to how better use might be made of the full data.  For example, 

considering that tiredness has been related to work-related accidents, an 

interesting avenue could be to analyse the data on tiredness on waking/feeling 

rested (Harvey et al., 2008).  NoneǘƘŜƭŜǎǎΣ ǘƘŜ ¦YI[{Ωǎ ƛƴŎƭǳǎƛƻƴ ƻŦ ǘƘŜ ǎƭŜŜǇ ƛǘŜƳǎ 

enabled me to take advantage of nationally representative data on both sleep 

quality and sleep duration, which are rarely available from the same source (Seow 

et al., 2020).  

 

It should also be noted that I used the simple aggregate scoring method for 

(S)WEMWBS, which in line with the full WEMWBS version, gives a possible range 

from 7 to 35 (Mukuria et al., 2016).  However, (S)WEMWBS scores can be 

transformed using a Rasch scale (Stewart-Brown et al., 2009), which was the 

approach taken by Health Survey for England (Ng Fat et al., 2017).  Had I done the 

same it would have been possible to compare my sample estimates with these 

national norms.   

 

8.5.2.3 Covariates 

The range of covariates included in the analyses allowed for the adjustment of key 

confounders and potential mediators.   However, there may be other confounding 

factors related to unobserved heterogeneity, such as wages, employment history, 

and ǇŀǊǘƴŜǊΩǎ ŀǘȅǇƛŎŀƭ ǿƻǊƪΣ which I have not considered. 

 

Sex, socio-economic circumstances, and age 

As discussed above, not all the analyses were stratified by sex; and none were 

stratified by socio-economic group, but perhaps this should be considered for 

future investigations.  Regarding age, my samples included some workers who were 

older than the statutory retirement age.  There are gender and health inequalities 

relating to extending working life, and motivations for the extensions range from 

the need to achieve an adequate income to the opportunity for self-fulfilment (Ogg 

ŀƴŘ wŀǑǘƛŎƻǾłΣ нлнлύ. Perhaps to take account of this I should have differentiated 
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between those in my samples above and below retirement age, or conducted 

sensitivity testing on different age groups.    

 

bŜǾŜǊǘƘŜƭŜǎǎΣ L ŘƛŘ ŀŎŎƻǳƴǘ ŦƻǊ ŀƎŜΩǎ ŎǳǊǾƛƭƛƴŜŀǊ ǊŜƭŀǘƛƻƴǎƘƛǇ ǿƛǘƘ ǘƘŜ ƻǳǘŎƻƳŜǎ ōȅ 

adding both age and age-squared to the modelling.   These used continuous 

measures except one part of objective two (cumulative effect) where testing 

suggested age interacted with nonstandard schedules.  Accordingly, nonstandard 

schedules were instead stratified into younger (16-34 years) and older (35+ years) 

workers, with the results suggesting a stronger association with subsequent 

depressive symptoms for younger workers.  With regards to the JD-R model of 

stress, this might be explained by younger workers not having accumulated a 

reserve of resources (Salmela-Aro and Upadyaya, 2018).   I also found that workers 

with nonstandard schedules tended to be younger than those with standard 

schedules, not only in that analysis but others too.   Similarly, I generally found that 

compared to their reference group, workers in temporary work and most/all 

weekends tended to be younger, whilst those in self-employment, extra-long 

working hours, and remote working tended to be older.    Considering these matters 

and suggestions that job resources and work conditions improve with age (Leupp, 

2017; Salmela-Aro and Upadyaya, 2018),  rather than simply adjusting for age, 

perhaps future analyses should be age-stratified, at least for theoretical reasons. 

 

Caregiving 

I only adjusted for caregiving in the sleep analyses.  I ought to have considered  

adding it to the modelling for depressive symptoms, particularly since informal 

caregiving has been associated with psychological distress among women (Lacey et 

al., 2019);  and combining work and caregiving can result in conflicting time 

demands on caregivers and lead to role-conflict and strain (Ang and Malhotra, 

2018). Furthermore, the main sleep analyses only accounted for caregiving location, 

though a sensitivity test combined this with caregiving intensity. 
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Additional confounders 

Other potential confounding factors that I might have considered were household 

chores, childcare responsibility, partner work patternsΣ ŀƴŘ ǿƘŜǘƘŜǊ ƻƴŜΩǎ ǿƻǊƪ 

patterns were due to preference or necessity.   

 

There is evidence that women in the UK spend more time than men on housework 

and caring even when they are employed (McMunn et al., 2019).  Whilst I 

accounted for parenting by adjusting for the youngest child, I did not establish 

whether women took responsibility for childcare, nor did I adjust for housework.  

Had I done so; I might have been able to check if these factors explained why 

women working extra-long hours had more depressive symptoms than men.   

 

wŜŎŜƴǘ ǎǘǳŘƛŜǎ ǎǳƎƎŜǎǘ ǘƘŀǘ ƻƴŜΩǎ ǎǇƻǳǎŜΩǎκǇŀǊǘƴŜǊΩǎ ǿƻǊƪ ǇŀǘǘŜǊƴǎ ŀƴŘ ŜǇƛǎƻŘŜǎ ƻŦ 

ǳƴŜƳǇƭƻȅƳŜƴǘ ŜŦŦŜŎǘ ƻƴŜΩǎ ƻǿƴ ƳŜƴǘŀƭ ƘŜŀƭǘƘ ŀƴŘ ǿŜƭlbeing (Blom and Perelli-

Harris, 2021; Florean and Engelhardt, 2020).  Therefore, data on partnerΩǎ work 

might have provided an insight into how work patterns within a household interact 

with each other.  For instance, could they contribute to stresses such as work-family 

conflict?   !ǊŜ ǘƘŜȅ ŎǳƳǳƭŀǘƛǾŜ ǘƻ ƻƴŜΩǎ ƻǿƴ ǿƻǊƪΚ  hǊ ŎƻǳƭŘ ǘƘŜȅ ǇǊƻǾƛŘŜ ǎǳǇǇƻǊǘ 

to buffer stress?   

 

It has been posited that self-employed workers experience poorer mental health 

when they become self-employed out of necessity (e.g., to escape unemployment) 

(Wiklund et al., 2019).  It is possible that volition relating to other work patterns 

influence health outcomes too.  To my knowledge, the UKHLS does not collect such 

data.  Nonetheless, it has been suggested that job satisfaction, which I did account 

for, might serve as a proxy to understanding if atypical patterns are worked 

voluntarily (Nakata, 2017). 

 

Work conditions 

 As discussed above, one of the strengths of this study was that I took account of 

psychosocial and physical work conditions, and was able to highlight the 

contribution these factors make in the relationships between work patterns and 
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health outcomes.  Additional measures, such as the scales used to measure the 

three main work-stress models, and thus more widely representing the psychosocial 

nature of work would be welcomed. 

 

8.5.3 Causality and study design  

A limitation of all my analyses is my use of observational data, findings from which 

only point to associations and not causality (Hammerton and Munafò, 2021).  

Furthermore, two of my objectives were cross-sectional designs, which though 

useful for comparing the differences between workers who were exposed to 

atypical work to those who were unexposed to it, relied on exposure and outcome 

measures taken at the same time, so could not tell if atypical work leads to poor 

mental health (or sleep) or vice versa.  Although it has been suggested that 

individuals with severe episodes of depression are unlikely to be able to work, those 

with mild episodes may function but find work difficult (World Health Organization, 

2020).   This may influence their choice of work patterns.  Indeed, longitudinal 

studies found that workers adapt to deteriorations in their mental health by 

reducing their work hours, changing their work patterns and their jobs (De Raeve et 

al., 2009).  And as sleep can affect work performance and health (Pilcher and 

Morris, 2020), there is a possibility that poor sleep may lead to some atypical work 

patterns. Indeed, ill health motivates some workers to take up part-time 

employment ς a trend which has been increasing in the UK since 2014 

(Chiripanhura et al., 2019).  Similarly, some people with disabilities or health 

conditions become self-employed because other employment is inaccessible to 

their needs (Pearson et al., 2019).  Additionally, illness/disability may facilitate 

homeworking as other forms of employment may be unviable.  Nonetheless, there 

is also evidence that some atypical work patterns are antecedents to mental health 

outcomes.  For example, in 2022, almost 50% of workers reported improved 

wellbeing after transitioning to homeworking (ONS, 2022); and among an 

occupational cohort, long hours were predictive of depressive symptoms (M. 

Virtanen et al., 2012, 2011).    
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The direction of the associations between atypical work patterns and mental health 

(and sleep) should be investigated.  A recent paper suggested that stronger causal 

inference can be supported by using triangulation techniques (Hammerton and 

Munafò, 2021).  The authors cited an example where researchers used three 

statistical approaches to provide evidence which was consistent with a causal effect 

for cultural engagement on depression, independent of socio-economic status (SES)  

(Fancourt and Steptoe, 2019): (1) a logistic regression;  (2) propensity score 

matching; and (3) fixed-effects regressions. Gathering further evidence and 

adopting an explicit triangulation framework may be appropriate in my future work 

to help build confidence in causal inferences relating to atypical work patterns; as 

would pathway analysis. 

 

Although my sleep analyses were cross-sectional, as I pooled the data to measure 

work and sleep across two time points spanning three years, the analyses were not 

restricted to a single time point.  Regardless, it has been noted that overall sleep 

patterns are more critical to long-term health than snapshots in time (Chaput et al., 

2018); so I look forward to future collections of sleep data to facilitate longitudinal 

research.  Similarly, I would welcome future collections of mental wellbeing data. 

 

However, longitudinal research is not without its limitations.  Most relating to work 

patterns only measured work at time 1 and health at time 2, and did not account for 

accumulations, transitions, or the work status at time 2.  They also tended to 

assume that depressive symptoms emerged at the end of the study period, not that 

a worker went through a period of ill health  or recovery.   Similarly, a limitation of 

my second objective, was that GHQ-12 was measured only at two time points (at 

baseline w2, and w7 subsequent to when the work patterns were last counted), 

though this accords with one of the few studies of the cumulative effect of 

shiftwork (Bara and Arber, 2009).  However, depressive symptoms could have 

emerged at any time between w2 and w7, including contemporaneously with the 

work pattern/ employment at w7.  Ideally, I should have accounted for work 

patterns at w7, and also GHQ-12 at each wave. 
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However, a strength of that objective was that I did count the number of episodes 

accumulated in the work patterns and I adjusted for transitions into non-working.  

Furthermore, my results illustrated that most workers who transition into atypical 

work patterns did not remain in them for long.  This combined with possible health 

selection and volition effects, demonstrate the difficultly of following atypical 

workers longitudinally.  Therefore, as also recommended above, future longitudinal 

studies might consider utilising work history data, and not only accounting for 

transitions in/out of the work pattern under investigation, but also transitions into 

other atypical work patterns during the study period, as well as any overlapping 

patterns. 

 

8.6  Future research 

Firstly, in each of the empirical chapters and in this chapter, I have made several 

recommendations that should be considered before embarking on future work.  

These include, but are not limited to stratifying for sex, age, and socio-economic 

factors; and accounting for additional covariates such as caring responsibility and 

housework.  Also, I suggested that whilst investigations should reflect work patterns 

within the UK labour force, heterogeneity might be addressed by dividing work 

patterns into sub-types; and accounting for overlap, perhaps by taking a latent class 

approach.  Furthermore, more consideration should be given to how best to make 

use of all the sleep variables in the UKHLS.  

 

Secondly, when I embarked upon this work, the prevalence of remote working was 

relatively low. This has changed since the Covid-19 pandemic with the ONS 

reporting that around 48% of the UK workforce worked remotely in the early stages 

of lockdowns (Bela et al., 2020).  It has been suggested that workplaces might adopt 

a hybrid model where workers alternate between the office and remote working 

(Phillips, 2020). Accordingly, there is likely to be more data available for future 

studies, particularly relating to homeworking, and the new hybrid pattern.  

Interesting avenues for future research include its associations with eating patterns 

and obesity, physical activity, loneliness and social support/interaction, and work-
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life interference/balance, in addition to mental wellbeing and sleep.  Similarly, 

Covid-19 has impacted the economy and said to have increased precariousness, 

particularly for those working in the gig-economy (Freni-Sterrantino and Salerno, 

2021) and self-employment (Beland et al., 2020; Graeber et al., 2021), this may 

warrant further attention. 

 

Thirdly, future research should recognise that working lives are complicated (Mare, 

2006).  It should reflect that work changes over the lifecourse, in respect of the 

timing as well as the duration of work patterns, and resources like income and job 

satisfaction (Leupp, 2017).  Therefore, it should utilise detailed job and employment 

history data, including career breaks, maternity/paternity leave; and also account 

for other lifecourse events like the timing of marriage, child-rearing and other 

caregiving demands, changes to health, and extended periods of sickness absence.    

Finally, to return to the conceptual framework, the directions of the associations 

should be tested, perhaps through pathway analysis.  

 
 

8.7  Conclusion 

The purpose of this thesis was to better understand whether atypical work patterns 

relate to worse or better mental health and sleep quality relative to typical work 

patterns.  Accordingly, I investigated whether there were associations between 

precarious, temporal and spatial work patterns each with two measures of mental 

health and two of sleep.  Generally, I found that the temporal patterns were 

associated with negative mental health and poorer sleep; and the spatial pattern 

with some positive outcomes for mental wellbeing and sleep quality.  My findings 

for precarious patterns were mixed, with self-employment associated with more 

positive outcomes on all measures, and temporary work only associated with 

poorer sleep quality and longer sleep durations.  However, most of the analyses 

were cross-sectional so I cannot claim causation.   Nevertheless, in one of my 

objectives my findings suggested that accumulated episodes of temporal patterns 

may relate to subsequent depressive symptoms. 
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This thesis adds to the current body of research on work patterns, which to date 

have presented inconsistent evidence, perhaps due to it being largely based on 

samples drawn from particular occupations, workplaces, and countries, and often 

excluding women.  By using a nationally representative sample of employed and 

self-employed workers of all types and ages and both sexes, my findings are 

generalisable to the UK population.  Furthermore, this thesis extends the existing 

evidence from its primary focus on poor mental health to mental wellbeing, sleep 

duration and sleep quality; and it includes some work patterns, such as weekend 

working, rarely studied before.   

 

With continuing demands for a flexible workforce and the growing requirement to 

extend working lives, atypical work patterns are likely to evolve.  My findings should 

contribute to the debate on the ways that people work and how their health can be 

supported.   
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9 Outputs 
 

Publications 
 

Peer-reviewed papers 
Weston, G., Zilanawala, A., Webb, E., Carvalho, L.A., and McMunn, A.  (2019) Long 
work hours, weekend working and depressive symptoms in men and women: 
findings from a UK population-based study.  Journal of Epidemiology and 
Community Health, 73(5): pp 465-474. 
 
(article metrics as of April 2022: Altmetric score 570, picked up by 55 news outlets, 
blogged by 7, tweeted by 162, on 3 Facebook pages, 25 total citations. Online 
download statistics: 36,874 abstracts, 33,420 full papers, 4,252 pdf) 
 

Paper in progress 
Weston, G., Zilanawala, A., Webb, E., Carvalho, LA., and McMunn, A (tbc) Work 

hours, weekend working, nonstandard schedules and poor sleep quality: findings 

from a UK population-based study (in draft) 

 
Book chapter under reviewWeston, G., and McMunn, A. (2022 TBC) Precarious work 
and health. In: Descatha, A., Wahrandorf, M., and Chandola, T. eds.  Handbook of 
life course occupational health. UK. Springer. (under review) 
 

Other publications 
²ƻǊƪƛƴƎ ǳǇ ǘƻ ŘŜǇǊŜǎǎƛƻƴ ό{ǳƳƳŜǊ нлмфύ 9{w/Ωǎ {ƻŎƛŜǘȅ bƻǿ ƳŀƎŀȊƛƴŜΣ орΥ ǇǇнн-
23 
 

Conferences and policy seminars: Oral presentations 
Associations between atypical work and symptoms of depression: A role for 
inflammation? Understanding Society Biomarker Conference, London, March 15, 
2017 
 
The association between mental health, zero-hour contracts and other atypical 
work patterns - does duration matter?  ICLS end of award conference: Lifecourse 
epidemiology and public health interventions: evidence from cohort studies, 
Windsor, Berkshire, January 29-30, 2018 
 
Policy seminar and roundtable: Working long hours and weekends: good or bad for 
our mental health (uses self-assessed health)? The changing world of work: How is 
it affecting our health? A policy roundtable (using biosocial research), London, June 
6, 2019 
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Policy contributions 
Section on long work hours, weekend working and health - Formed part of ESRC 
International Centre for Lifecourse Studies in Society and Health (ICLS), University 
College London, response to a Call for evidence on inclusivity and intersectionality, 
All Parliamentary Group on Women and Work 
 

Interviews and blogs 
 

Broadcast interviews 
Long work hours:  World Business Report.  BBC World Service, February 27, 2019 
https://www.bbc.co.uk/programmes/w172w47xrmb7kwc  
 

Podcast interviews 
²ƻǊƪƛƴƎ ƭƻƴƎ ƘƻǳǊǎ ŀƴŘ ǿŜŜƪŜƴŘǎΥ ƎƻƻŘ ƻǊ ōŀŘ ŦƻǊ ƻǳǊ ƳŜƴǘŀƭ ƘŜŀƭǘƘΚ  ! ƭƛŦŜΩǎ 
work: shifting our thinking on work and family.  Podcast, February 23, 2018   
http://a -lifes-work.org/working-24-7-and-depression-a-sign-of-the-times  

 

Blogs 
Anti-social working hours: Are they making women depressed?  WorkLife, February 
25, 2019  http://worklife -blog.org/   
 

  

https://www.bbc.co.uk/programmes/w172w47xrmb7kwc
http://a-lifes-work.org/working-24-7-and-depression-a-sign-of-the-times
http://worklife-blog.org/
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10 Appendix: Relating to Chapter 2 Background and literature 
review 

 

 

10.1 The social institution context 
 

As noted in section 2.1.4 (Chapter two), social policies and resources contribute to 

work-related health (Fujishiro et al., 2021).  Social policies include healthcare, 

housing, education, transport, environment and taxation.  Resources include 

assistance with job loss, such as unemployment benefits, job-seeker allowances, 

and help finding work; help with illness and disability such as access to sick leave, 

sick pay, and medical care; support with family commitments such as 

maternity/parental/eldercare leave; and pensions.  Countries differ in their 

provision of these welfare or social institutions, however, it is still more common for 

researchers to compare them on the basis of regimes (Bergqvist et al., 2013). 

The regime approach is based on the argument that due to similar ideologies, 

politics and policies, countries cluster together in their welfare offerings.  The 

original typologies have been altered and extended since they were proposed, but 

the current ones are  outlined in Table 10.1.  A couple of reviews have suggested 

that better health is found in countries with a Scandinavian regime (Bergqvist et al., 

2013), including among precarious workers compared to permanent workers in 

these countries (Kim et al., 2012). 

State provisions in the UK include free education, pensions, and healthcare, though 

there are levies for dentistry, ophthalmy, and pharmaceuticals, alongside which 

there are systems of ǇǊƛǾŀǘŜ ǎŜǊǾƛŎŜǎΦ  !ŘŘƛǘƛƻƴŀƭƭȅ ǘƘŜǊŜ ŀǊŜ ΨŎŀǎƘ ōŜƴŜŦƛǘǎΩ ǎǳŎƘ ŀǎ 

income-ōŀǎŜŘ Ƨƻō ǎŜŜƪŜǊΩǎ ŀƭƭƻǿŀƴŎŜΣ ƛƴŎƻƳŜ-related employment and support 

allowance, income support, working tax credit, child tax credit, and housing benefit, 

which were rolled into a singƭŜ ǎȅǎǘŜƳ ƻŦ ΨǳƴƛǾŜǊǎŀƭ ŎǊŜŘƛǘΩ ōȅ ǘƘŜ ²ŜƭŦŀǊŜ wŜŦƻǊƳ 

Act 2012. 
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Table 10.1: Regime approach - countries grouped by their similarities in welfare provisions 
Typology Key elements Example countries 

Scandinavian or Social Democratic Generous universal benefits; 

commitment to full employment, 

income protection, and equality; 

high taxation. 

Denmark, Norway, Sweden 

Bismarckian or Conservative Some public welfare services; 

compulsory private insurance 

schemes; emphasis on the family in 

the provision of care services. 

Austria, Belgium, France, 

Germany, Switzerland 

Anglo-Saxon or Liberal Minimal levels of public 

expenditure; modest, means-tested 

benefits; view that people are 

responsible for their own welfare. 

Australia, Canada, New Zealand, 

UK, USA 

Southern Europe or Mediterranean Basic and fragmented systems with 

different levels of provision; 

dualistic systems with more 

generous protections for workers in 

core sectors of the labour market 

compared to those in the informal 

economy; reliance of the family and 

voluntary sector. 

Greece, Italy, Spain 

Eastern Europe, Central Europe, or 

Post-Communist 

Shifts towards decentralisation and 

minimal welfare services following 

examples from the Liberal regime 

Czech Republic, Estonia, Poland, 

Slovenia 

East Asia or Confucian Traditionally advocated welfare to 

work ï employment is crucial to 

access benefits; and reliance on the 

family for care.  Shift towards 

Western economiesô policies on 

social welfare; unemployment 

protection; universal healthcare 

provision; pensions. 

Japan, South Korea, Taiwan 

Note: this table is based on  information from various sources  (Bergqvist et al., 2013; Esping-

Andersen, 1989; Ferrera, 1996; Fleckenstein and Lee, 2017; Kim et al., 2012) 
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10.2 Prevalence of mental wellbeing 
 
10.2.1 Hedonic measures/subjective wellbeing, positive & negative emotions 

The World Database of Happiness provides an average happiness score (ranging 

from 0 low happiness to 10 high happiness) based on a single question about life 

satisfaction for several countries.  The score for the UK in 2019 was 7.03 (SD 1.95).  

As shown in Figure 10.1Σ ǘƘŜ ¦YΩǎ ŀǾŜǊŀƎŜ ǎŎƻǊŜ Ƙŀǎ ǊŜƳŀƛƴŜŘ ŦŀƛǊƭȅ ŎƻƴǎƛǎǘŜƴǘ ƻǾŜǊ 

almost 50 years, though in 1998 it dropped to 6.1 (SD 2.21) and in 2016 it increased 

to 7.61 (SD 1.81). 

 

Figure 10.1 UK Happiness score, based on a single item on life satisfaction.   

Source: World Database of Happiness, transformed scores from Eurobarometer 

 

Similarly, data gathered by the Organisation for Economic Co-operation and 

Development (OECD) from 27 countries, found that between 2013 and 2018, 

average levels of life satisfaction increased from 7.2 to 7.4 (on a scale of 0 low 

satisfaction to 10 high satisfaction).  However, 7% of people reported very low life 

satisfaction, compared to 8% in 2013; and 13% reported more negative than 

positive emotions on a typical day.  In 2018, Great Britain scored 7.6 for life 

satisfaction, though 6% of the population had very low life satisfaction (this was a 
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reduction of 3% compared to 2013 data), and 10% of the population had typically 

more negative than positive emotions (OECD, 2020b). 

 

¢ƘŜ 9ǳǊƻǇŜŀƴ /ƻƳƳƛǎǎƛƻƴΩǎ ǊŜǇƻǊǘǎ ƻƴ ƳŜƴǘŀƭ ƘŜŀƭǘƘ ŀƭǎƻ ƳŜŀǎǳǊŜŘ ŜƳƻǘƛƻƴǎΣ ŀƴŘ 

provided the results as population proportions (Directorate General Communication 

et al., 2010; Directorate General Communication and TNS Opinion & Social, 2006).  

As shown in Table 10.2, whilst it found that people generally experienced more 

positive than negative emotions, positive emotions declined and some negative 

emotions increased between 2006 and 2010.  It also found associations between 

socio-economic disadvantages and negative emotions, and that women were more 

ƭƛƪŜƭȅ ǘƘŀƴ ƳŜƴ ǘƻ ŦŜŜƭ ΨǿƻǊƴ ƻǳǘΩ ƻǊ ΨǘƛǊŜŘΩ ǎƻƳŜǘƛƳŜǎΦ  In contrast, socio-economic 

advantages such as high social groups, managerial occupations, employment or 

studying, no job insecurity, and no difficulty paying bills, were associated with 

positive emotions.  There was a u-shaped trajectory across the lifecourse for feeling 

ΨŎŀƭƳ ŀƴŘ ǇŜŀŎŜŦǳƭΩΣ ōǳǘ ŀ ŘŜŎƭƛƴŜ ǿƛǘƘ ŀƎŜ ŦƻǊ ŦŜŜƭƛƴƎǎ ƻŦ ΨŦǳƭƭ ƻŦ ƭƛŦŜΩ ŀƴŘ Ψƭƻǘǎ ƻŦ 

ŜƴŜǊƎȅΩΦ  

 

Table 10.2: Mental wellbeing in Europe.   

Mental wellbeing Report date 2006 Report date 2010 

% in 25 EU 
member 
states 

% in 
the 
UK 

% in 25 EU 
member 
states 

% in 
the 
UK 

Positive emotions     

In the past four 
weeks, all or most of 
the time, felt: 

Full of life 64 64 59 52 

Happy 65 75 61 70 

Calm & peaceful 63 64 61 54 

Lots of energy 55 55 51 45 

Negative emotions     

In the past four 
weeks, all or most of 
the time, felt: 

Tired 34 27 26 19 

Particularly tense 50 57 44 49 

Worn out 34 27 47 34 

So down in the dumps that 
nothing could cheer you 
up 

78 81 74 77 

Downhearted and 
depressed 
 
 

71 75 66 79 

Adapted from Directorate General Communication & TNS Opinion & Social, 2006 
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10.2.2 Psychological wellbeing (PWB) 

No national or international prevalence of PWB has been identified.  Nonetheless, 

studies have reported on age and gender differences using PWB measures: personal 

growth and purpose may decline from midlife to old age; environmental mastery 

and autonomy tends to increase with age; but there are no age differences for self-

acceptance or positive relatedness; furthermore, personal growth and positive 

relatedness may be higher among women (Ryff and Keyes, 1995). 

 

10.2.3 Multidimensional wellbeing 

In the UK, a multidimensional approach has been taken since 2010 when the ONS 

launched the Measuring National Wellbeing (MNW) Programme to assess how 

people in the UK feel about their lives (ONS, 2015).  In relation to this each year it 

asks four personal wellbeing questions: the first relates to SWB evaluations: 

άhǾŜǊŀƭƭΣ Ƙƻǿ ǎŀǘƛǎŦƛŜŘ ŀǊŜ ȅƻǳ ǿƛǘƘ ȅƻǳǊ ƭƛŦŜ ƴƻǿŀŘŀȅǎΚέΤ ǘƘŜ ƴŜȄǘ ǊŜƭŀǘŜs to PWB 

ŎƻƴŎŜǇǘǎΥ άhǾŜǊŀƭƭΣ ǘƻ ǿƘŀǘ ŜȄǘŜƴǘ Řƻ ȅƻǳ ŦŜŜƭ ǘƘŜ ǘƘƛƴƎǎ ȅƻǳ Řƻ ƛƴ ȅƻǳǊ ƭƛŦŜ ŀǊŜ 

ǿƻǊǘƘǿƘƛƭŜΚέΤ  ŀƴŘ ǘƘŜ ƴŜȄǘ ǘǿƻ ǊŜƭŀǘŜ ǘƻ ƘŜŘƻƴƛŎ ǿŜƭƭōŜƛƴƎΥ άhǾŜrall, how happy 

ŘƛŘ ȅƻǳ ŦŜŜƭ ȅŜǎǘŜǊŘŀȅΚέ ŀƴŘ άhǾŜǊŀƭƭΣ Ƙƻǿ ŀƴȄƛƻǳǎ ŘƛŘ ȅƻǳ ŦŜŜƭ ȅŜǎǘŜǊŘŀȅΚέ   ¢ƘŜ 

responses are not combined into a single measure, instead mean scores and 

proportions are provided for each item.  Figure 10.2 shows that between 2012 and 

201фΣ ǘƘŜǊŜ ǿŜǊŜ ƛƴŎǊŜŀǎŜǎ ƛƴ ǘƘŜ ŀǾŜǊŀƎŜ ǎŎƻǊŜǎ ŦƻǊ ǘƘǊŜŜ ǉǳŜǎǘƛƻƴǎΥ ΨƭƛŦŜ 

ǎŀǘƛǎŦŀŎǘƛƻƴΩ όŦǊƻƳ тΦпр ǘƻ тΦсфύΣ ΨǿƻǊǘƘǿƘƛƭŜΩ όŦǊƻƳ тΦтл ǘƻ тΦутύΣ ŀƴŘ ΨƘŀǇǇƛƴŜǎǎΩ 

όŦǊƻƳ тΦом ǘƻ тΦрпύΤ  ŀƴŘ ŀ ŘŜŎƭƛƴŜ ƛƴ ǘƘŜ ŀǾŜǊŀƎŜ ǎŎƻǊŜ ŦƻǊ ΨŀƴȄƛŜǘȅΩ όŦǊƻƳ оΦло ǘƻ 

2.94).  As shown in Figures 10.3 to 10.6, over this period, the proportion of 

respondents scoring high to very high on the three positive items grew (from 76.9% 

to 81.9% on life satisfaction, 80.76% to 84.24% on worthwhile, and 71.68% to 

75.44% on happiness); and correspondingly there was a decline in the proportion 

scoring high to very high on anxiety( 38.56% to 36.99%). 
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Data source: ONS Annual Population Survey 
 
 
 
 

 

Figure 10.3: Proportion of respondents in the UK scoring low to very high on life satisfaction, 
2012 to 2019.   

 
Data source:  ONS Annual Population Survey 

 

 

 

 

 

 

 

Figure 10.2: Estimates of scores in the UK on personal wellbeing, 2012-1019   
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Data source: ONS Annual Population Survey 

 

 

 Figure 10.5: Proportion of respondents in the UK scoring low to very high on happiness, 2012 to 
2019.   

Data source:  ONS Annual Population Survey 
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Figure 10.4: Proportion of respondents in the UK scoring low to very high on life is 
worthwhile, 2012 to 2019. 
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 Figure 10.6: Proportion of respondents scoring low to very high on anxiety 2012 to 2019.  

Data source:  ONS Annual Population Survey 

 

Another multi-dimensional approach to wellbeing, used data from the European 

Social Survey to assess the populations of 21 countries on the ten components of 

the MPWB(Harrison et al., 2016; Ruggeri et al., 2020).  Despite arguing that single 

composite measures are of limited use and advising interested parties to examine 

the disaggregated results, the authors summed the scores to rank the 21 countries.  

This positioned the UK at 15th and Denmark, Switzerland and Germany at first, 

second and third respectively.(Ruggeri et al., 2020)  Nonetheless, the disaggregated 

scores were also provided for all 21 countries.  Table 10.3 shows the scores for the 

UK compared to the top the top three performing countries, and to Europe as a 

whole.  It also shows improvements on most of the dimensions, particularly 

engagement and positive relationships, between 2006 and 2012.   The authors also 

found that in several of the 21 participating countries: women had lower MPWB 

than men; people in employment and students had higher MPWB than unemployed 

or retired people; MBWB increased with education levels; and generally, MPWB 

declined with age.   
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Table 10.3:  Mean scores on the 10 dimensions of multidimensional psychological wellbeing (MPWB) 
2006 & 2012: UK compared to the top three ranked European countries and to the overall total for 
21 European countries.   

  Dimensions of MPWB and score ranges 
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 1-
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S
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 1
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V
ita

lit
y
 1

-4
 

Europe  2006 6.83 2.21 2.65 1.96 2.06 2.30 7.23 1.65 2.15 3.27 2.58 

2012 6.92 3.78 2.81 7.37 3.99 3.75 7.26 5.01 3.38 3.91 2.67 

Denmark 
(1st) 

2006 8.46 1.95 2.98 1.96 1.79 2.10 8.34 1.33 3.61 2.07 2.67 

2012 8.57 4.13 3.08 8.08 4.22 4.04 8.44 5.34 8.36 4.05 2.73 

Switzerland 
(2nd) 

2006 8.10 1.96 2.77 1.88 1.89 2.12 8.11 1.61 3.49 2.01 2.77 

2012 8.19 4.09 2.88 7.61 4.13 4.01 8.07 5.21 3.56 4.01 2.92 

Germany 
(3rd) 

2006 6.78 2.12 2.81 2.09 2.19 2.27 7.03 1.66 3.32 1.98 2.69 

2012 7.48 4.00 2.94 7.66 3.99 3.95 7.62 5.29 3.50 4.06 2.79 

UK 
(15th) 

2006 7.21 2.34 2.48 1.99 2.10 2.35 7.52 1.45 3.36 2.21 2.42 

2012 7.28 3.74 2.58 7.10 3.98 3.73 7.55 5.07 3.49 3.83 2.44 

UK position 
compared 
to 20 
countries 

2012 n/a 13th 20th 16th 14th 12th 10th 9th 8th 15th 20th  

Adapted from European Social Survey data ς Ruggeri et al, 2020  
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10.3 Conceptualisation of sleep quality 
 

10.3.1 National Sleep Foundation recommendations for sleep quality 
 
Table 10.4: Indicators of sleep quality for adults.  Data source:  National Sleep Foundation (NSF) 

 Good sleep quality Poor sleep quality 

Sleep continuity indicators   

Sleep latency (time in minutes to transition 
from being awake to sleeping) 

0-30 (all ages) җпс όŀƎŜǎ му-64) 
җсм όŀƎŜǎ җсрύ 
 

Number of awakenings per night of >5 minutes 0-1 (ages 18-64) 
0-3 όŀƎŜǎ җсрύ 

җп όŀƭƭ ŀƎŜǎ җмуύ 
 

Awake (duration in minutes spent awake after 
sleep initiated but before final awakening) 

Җнл όŀƎŜǎ му-64) 
Җол όŀƎŜǎ җсрύ 

җпм όŀƎŜǎ му-64) 
bƻ ŎƻƴǎŜƴǎǳǎ όŀƎŜǎ җсрύ 

Sleep efficiency (ratio of total sleep time to 
time spent in bed) 

җур҈ όŀƎŜǎ җмуύ Җтп҈ όŀƎŜǎ җнсύ 
Җсп҈ όŀƎŜǎ му-25) 
 

Napping   

Number of naps per 24 hours 0 (ages 18-25) 
No consensus (ages 
җнсύ 

җо ƴŀǇǎ όŀƎŜǎ му-25) 
җп ƴŀǇǎ όŀƎŜǎ җнсύ 

Nap duration No consensus (all ages) җммл ƳƛƴǳǘŜǎ όŀƭƭ ŀƎŜǎύ 
Sleep architecture 
 

  

REM (paradoxical sleep) 21-30% (ages 26-64) 
No consensus (other 
adults) 

җпм҈ όŀƭƭ ŀŘǳƭǘǎύ 

N1 (light, non-REM) <5% (ages 18-65) 
No consensus (ages 
җсрύ 

җнл҈ όŀƎŜǎ му-65) 
җнс҈ όŀƎŜǎ җсрύ 

N2 (non-REM) No consensus (all ages) >80% (all ages) 

N3 (slow-wave, deep sleep) 16-20% (ages 26-64) 
No consensus (other 
adults) 

Җр҈ όŀƎŜǎ мс-64) 
bƻ ŎƻƴǎŜƴǎǳǎ όŀƎŜǎ җсрύ 
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10.3.2 Research conceptualisations of sleep quality  

A literature review was conducted to better understand how sleep quality has been 

conceptualised in epidemiological studies in recent years.  As presented in Table 

10.5, 42 studies which used population or cohort data showed there was no 

definitive construct for the measurement of sleep quality.   

 

Method 

¢Ƙƛǎ ǿŀǎ ƴƻǘ ŀ ǎȅǎǘŜƳŀǘƛŎ ǎŜŀǊŎƘΦ  {ŜŀǊŎƘ ǘŜǊƳǎ ŜƴǘŜǊŜŘ ƛƴ tǳōaŜŘ ŀƴŘ ¦/[Ωǎ 

9ȄǇƭƻǊŜΣ ǿŜǊŜ ΨǎƭŜŜǇ ǉǳŀƭƛǘȅΩΣ ΨǎƭŜŜǇ ǇǊƻōƭŜƳǎΩΣ ΨǎƭŜŜǇ ŘƛǎǘǳǊōŀƴŎŜΩΣ ΨƛƴǎƻƳƴƛŀΩ.  To 

specifically locate studies which had used UK population and cohort data, searches 

were also made using the terms ΨǎƭŜŜǇ ǳƴŘŜǊǎǘŀƴŘƛƴƎ ǎƻŎƛŜǘȅΩΣ ΨǎƭŜŜǇ ¦YI[{ΩΣ ΨǎƭŜŜǇ 

²ƘƛǘŜƘŀƭƭΩ ΨǎƭŜŜǇ 9[{!ΩΦ  CǳǊǘƘŜǊƳƻǊŜΣ ǘƻ ŦƛƴŘ ǎǘǳŘƛŜǎ ƻƴ ǎƭŜŜǇ ŀƴŘ ǿƻǊƪ ǘƘŜ 

ŦƻƭƭƻǿƛƴƎ ǘŜǊƳǎ ǿŜǊŜ ǎŜŀǊŎƘŜŘ ΨǎƭŜŜǇ ǉǳŀƭƛǘȅ ŀƴŘ ǿƻǊƪΩ ΨǎƭŜŜǇ ǇǊƻōƭŜƳǎ ŀƴŘ ǿƻǊƪΩΦ  

Additionally, researchers renowned for their studies on sleep and work and health 

ǿŜǊŜ ŀŘŘŜŘ ǘƻ ǘƘŜ ǎŜŀǊŎƘŜǎΣ ΨǎƭŜŜǇ YǳƳŀǊƛΩΣ ΨǎƭŜŜǇ /ƘŀƴŘƻƭŀΩ ŀƴŘ ΨǎƭŜŜǇ !ǊōŜǊΩΦ 

 

The search was restricted to papers published within the last ten years to account 

for revisions to the diagnostic and statistical manual of mental disorders (DSM) and 

the international classification of sleep disorders (ICSD).  Nonetheless, one item 

from 2005 was included because it used the PSQI and was authored by renowned 

researchers. 

 

Findings    

The results of the search are presented in in Table 10.4 by dataset (UKHLS 

Understanding Society, then Whitehall II, then ELSA, then others) and by publication 

date (most recent first).    In summary, these showed that:  Forty-two relevant 

publications were found, and 29 of these related to data from people living in the 

UK.  The UKHLS asked participants seven items which originated from the Pittsburgh 

Sleep Quality Index (PSQI), whereas ELSA and Whitehall mainly asked questions 

from the Jenkins Sleep Problems Scale (JSQ). 
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Studies using data from the UKHLS 

With regards to the use of data from the UKHLS, the items were mostly analysed as 

individual characteristics, though a few studies combined some of the seven 

variables.   Additionally, two studies attempted to simplify the structure of the 

seven items ς one using confirmatory factor analysis (CFA) and the other principle 

components analysis (CFA) (number 6 in the table, authored by Alghamdi et al, and 

number 7 authored by Arber & Meadows).  For the CFA four items were combined 

as a marker of sleep quality: sleep duration, sleep latency, sleep disturbance (also 

known as sleep maintenance) and perceived sleep quality; whilst for the PCA three 

items were combined as a measure of sleep problems: sleep latency, sleep 

maintenance and sleep quality.   

 

Studies using data from Whitehall II and ELSA 

The studies which analysed data from Whitehall II and ELSA predominantly used the 

three or four items from the JSQ as a combined scale; though a small number of 

studies added additional items and a small number did not use the JSQ at all.   

 

Studies using other data sources 

Several of the studies using data other than Whitehall, ELSA and UKHLS also used 

the JSQ, though some used other measures, and one used the PSQI in full.  One 

study used part of the PSQI (number 31, co-authored by Andrew Steptoe).   

 

Rationale for specific measures/methodology used by researchers 

The ICD and DSM were cited by some of the researchers to justify the use of specific 

items in the JSQ and for the cut-off threshold for dichotomising scores. 
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   Table 10.5: Studies which have measured sleep quality as an outcome, predictor or mediator using population or cohort data 
 Author(s) Date Media Application Description Variables Other information 

Studies using UKHLS Understanding Society data (presented chronologically) 

1 Maun, Glaser & 
Corna 

2019 
 
 
 
 

Aging & Society Outcome Problematic sleep o sleep latency 
o sleep maintenance 
o sleep quality 
Three items combined  

Response for sleep latency and sleep maintenance 
dichotomised with 1= three or more nights/wk or more than 
once/night. 
Response for sleep quality dichotomised with 1= fairly bad or 
very bad.   
Scores are summed with 0= one or no problem whereas 1= 
two or more problems  

2 Tang, Fiecas, 
Afolalu & 
Wolke 

2017 Sleep Medicine Predictor Sleep quality and 
medication use 

o sleep quality  
o sleep medication 
Two variables kept separate, 
continuous scales  

Two separate continuous scales, each scored 1-3 

3 Alafif, 
Alghamdi, Law 
& Ellison 

2016 JECH Outcome Sleep 
characteristics 

o sleep duration 
o sleep latency 
o sleep disturbance 
o coughing/snoring 
o sleep medication 
o daytime sleepiness 
o sleep quality 
Seven items kept separate 

No detail 

4 Alfawaz, Scott, 
Law & Ellison 

2016 Diabetic 
Medicine 

Outcome Sleep 
characteristics 

o sleep duration 
o sleep latency 
o ǎƭŜŜǇ ΨŦǊŀƎƳŜƴǘŀǘƛƻƴΩ 

(maintenance) 
o coughing/snoring 
o sleep medication 
o daytime sleepiness 
o sleep quality 
o sleep duration 
Seven variables kept separate 

Recognises there are seven items in UKHLS that mimic the 
t{vL ŀƴŘ W{vΣ άōǳǘ ǘƘŜǊŜ ƛǎ ƴƻ ǾŀƭƛŘŀǘŜŘ ǎŎƻǊƛƴƎ ǎȅǎǘŜƳέ ŦƻǊ 
¦YI[{Ωǎ ǎƭŜŜǇ ǉǳŜǎǘƛƻƴƴŀƛǊe, so considered each sleep 
characteristic separately. 
Dichotomised as 0= not during the past month (or very good 
for the item on sleep quality), 1= all other responses 

5 Alghamdi, Law, 
Scott & Ellison 

2016 JECH  Sleep patterns Seven items LCA determined six classes of sleep (5 suboptimal): long good 
sleepers; long moderate sleepers; snoring good sleepers; 
disturbed bad sleepers; short bad sleepers; and struggle to 
sleepers. 
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6 Alghamdi, 
Scott, Law & 
Ellison 

2014 JECH Predictor Sleep quality o sleep duration 
o sleep latency 
o ǎƭŜŜǇ ΨŘƛǎǘǳǊōŀƴŎŜΩ  
o sleep quality 
Four variables combined as a 
continuous score 

Following confirmatory factor analysis of the sleep items 
concluded that these four PSQI subscales provide an 
άŀŘŜǉǳŀǘŜ ƳŀǊƪŜǊ ƻŦ ƻǾŜǊŀƭƭ ǎƭŜŜǇ quality for use in 
epidemiology analyses. 

7 Meadows & 
Arber 

2015 Journal of 
Health & Social 
Behavior 

Mediator Sleep problems o sleep latency 
o sleep maintenance 
o sleep quality 
Three variables combined 

Following principal components analysis found these three 
items loaded onto a single factor. Reliability analyses gave a 
ŎǊƻƴōŀŎƘΩǎ ŀƭǇƘŀ ƻŦ лΦтмрΣ ǿƘƛŎƘ ǿŜŀƪŜƴŜŘ ƛŦ ƛǘŜƳǎ ǿŜǊŜ 
removed. 
Quality has a five-point score, whereas latency and 
maintenance have four-point scores, so scores were 
ΨǎǘŀƴŘŀǊŘƛǎŜŘΩ ǇǊƛƻǊ ǘƻ ŎƻƳōƛƴƛƴƎ ǘƘŜƳΦ 

8 Fowler, Ellison, 
Scott & Law 

2014 Open Journal of 
Epidemiology 

Predictor Sleep o sleep quality 
One item 

 

No detail 

9 Haresceugh, 
Lloyd Jones & 
Moore 

2014 Diabetic 
Medicine 

Predictor  Sleep quality and 
night-time 
awakening 

o sleep duration 
o sleep latency 
o sleep quality 
o night-time awakening ς 

sleep maintenance? 

No detail 

10 Law, Scott & 
Ellison 

2014 JECH Predictor  Sleep criteria o duration 
o sleep latency 
o ΨǿŀƪŜŦǳƭƴŜǎǎΩ όǎƭŜŜǇ 

maintenance) 
o coughing/snoring 
o quality 
o sleep medication 
o daytime sleepiness 
Seven items kept separate 

No detail 

11 Barnes, Byron 
& Beninger 

2013 NatCen 
prepared for 
Which? 

Predictor Sleep patterns o sleep duration 
o sleep latency 

No detail 

12 Ellison, Scott, 
Al-Naji, Barnes 
& Law 

2013 JECH Predictor Sleep o sleep duration 
o sleep quality 
o snoring/coughing 

No detail 
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o sleep latency 
o sleep medication 
o ΨƴƛƎƘǘ ǿŀƪŜƴƛƴƎΩ όǎƭŜŜǇ 

maintenance) 
o daytime sleepiness 
Seven items 

13 Meadows & 
Arber 

2012 Longitudinal 
and Life Course 
Studies 

Outcome Sleep 
maintenance 

o sleep maintenance 
One item  

One item dichotomised.  Sleep problem defined as waking 
during the night/early morning three or more times/wk to 
reflect DSM-IV-TR criteria of sleep problems 

14 Arber & 
Meadows 

2011 Understanding 
Society Early 
Findings 

Outcome Sleep quality and 
duration 

o sleep duration 
o sleep latency 
o sleep maintenance 
o sleep medication 
o sleep quality 
Five items kept separate 

Dichotomised each item as follows: 
Duration 1= <6 hrs 
Latency and maintenance each scored 1=three or more 
nights/wk 
Medication 1=one or more nights/wk 
Quality 1=fairly bad or very bad 

15 Bryan 2011 Understanding 
Society Early 
Findings 

Outcome Sleep quality o sleep quality 
One item 

Dichotomised so poor quality was defined as fairly bad or very 
bad 

Studies using Whitehall II data 

16 Abell, Shipley, 
Ferrie, Kivimaki 
& Kumari 

2016 BMJ Open Predictor Insomnia 
symptoms 

o sleep latency 
o sleep maintenance (2 

items) 
o waking tired 
Four items combined 

All four items from the Jenkins scale.  Responses summed and 
grouped into quartiles.  Fourth quartile indicates high 
insomnia symptoms 

17 Abell, Shipley, 
Ferrie, Kivimaki 
& Kumari 

2016 Psychoneuro-
endocrinology 

Predictor Chronic insomnia 
symptoms 

o sleep latency 
o sleep maintenance (2 

items) 
o waking tired 
Four items combined 

All four items from the Jenkins scale.  Responses summed and 
grouped into quartiles.  Fourth quartile indicates symptoms. 

18 Rod, Kumari, 
Lange, Kivimaki, 
Shipley & Ferrie 

2014 PLoS One Predictor Disturbed sleep o Have you recently been 
having restless, disturbed 
nights? 

One item 

One item from the GHQ-28 

19 Da Silva, Singh-
Manoux, 
Shipley, 
Vahtera, 

2013 Journal of Sleep 
Research 

Mediator Sleep disturbance o Sleep latency 
o Sleep maintenance (2 

items) 
o Tired upon waking 

Four items from Jenkins scored on a 6-point scale, combined 
with one question about the use of sleep meds.  Score 
dichotomised so җ15 days/mth or use of hypnotics= sleep 
disturbance 
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Brunner, Ferrie, 
Kivimaki & Nabi 

o Sleep hypnotics  
Five items combined 

20 Lalluka, Ferrie, 
Kivimaki, 
Shipley, 
Rahkonen & 
Lahelma 

2012 Sleep Medicine Outcome Sleep problems o Sleep latency 
o Sleep maintenance (2 

items?) 
o Waking tired 
Four items combined 

Uses Whitehall II & Helsinki Health Study: Jenkins scale scored 
so categories 5 and 6 are collapsed to form frequent sleep 
problems i.e., җ15 days/month 

21 Chandola, 
Ferrie, Perski, 
Akbaraly & 
Marmot 

2010 Sleep Predictor Sleep disturbance o lost sleep over worry 
o restless, disturbed nights 
Two items 

Two items taken from the GHQ-30.  Scored 1=not at all, 2=no 
more than usual, 3=rather more than usual, 4=much more 
than usual.  Last two categories combined. 
 

22 Elovaino, 
Ferrie, De Vogli, 
Shipley, 
Brunner, 
Kumari, 
Vahtera, 
Marmot, & 
Kivimaki 

2009 Psychosomatic 
Medicine 

Outcome Sleeping 
problems 

o sleep latency 
o sleep maintenance (2 

items) 
o waking tired 
Four items  

All four items from the Jenkins scale.  No further detail. 

23 Kumari, 
Badrick, Ferrie, 
Perski, Marmot 
& Chandola 

2009 Journal of 
Clinical 
Endocrinology 
& Metabolism 

Predictor Sleep disturbance o sleep latency 
o sleep maintenance (2 

items) 
o waking tired 
o άƘƻǿ ƻŦǘŜƴ ƛƴ ǘƘŜ Ǉŀǎǘ 

month did you have 
disturbed or restless 
ǎƭŜŜǇΚέ 

Five items combined 

ΨaƻŘƛŦƛŜŘ WŜƴƪƛƴǎΩ i.e., 4 items from Jenkins + an additional 
question.  Summary scale prepared 0=no disturbance to 6= 
sleep disturbance most nights.  Responses grouped into 
quartiles, and the first three quartiles=no sleep disturbance, 
fourth quartile=sleep disturbances 

24 Virtanen, 
Ferrie, Gimeno, 
Vahtera, 
Elovaino, Singh-
Manoux, 
Marmot & 
Kivimaki 

2009 Sleep Outcome Sleep 
disturbances 

o sleep latency 
o sleep maintenance (2 

items) 
o waking tired 
Four items 

All four items from the Jenkins scale, scored on a six-point 
scale 1=not at all, 2=one to three days, 3=four to seven days, 
4=eight to fourteen days, 5-fifteen to twenty-one days, 
6=twenty-two to thirty-one days.  Each dichotomised as 1=җ8 
days/mth to approximate 2-3.5 times/wk in the ICD-10 
diagnosis of insomnia 
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25 Nasermoaddeli, 
Sekine, Kumari, 
Chandola, 
Marmot & 
Kagamimori 

2005 Journal of 
Occupational 
Health 

Outcome Sleep quality o 4 items of the Jenkins scale 
o 7 domains of the PSQI-J 

(Japanese version of PSQI) 

Used Whitehall II and T City Study (Japan). Jenkins 
dichotomised at the upper tertile, and PSQI-J dichotomised at 
score of 5.5 

Studies using ELSA (the English Longitudinal Study of Aging) data  

26 Frank, Kaushal 
& Cader 

2018 JECH Mediator Sleep 
disturbance 

o sleep latency 
o ΨǘǊƻǳōƭŜ ǊŜƳŀƛƴƛƴƎ ŀǎƭŜŜǇΩ  
o ΨƳƻǊƴƛƴƎ ǘƛǊŜŘƴŜǎǎΩ 
Three items 

No detail 

27 Poole & 
Jackowska 

2018 International 
Journal of 
Behavioural 
Medicine 

Outcome Poor sleep o sleep latency 
o sleep maintenance 
o ΨǿŀƪƛƴƎ ǘƛǊŜŘΩ  
Three items combined 

¢ƘŜǎŜ ǘƘǊŜŜ ƛǘŜƳǎ ŀǊŜ άǘƘŜ Ƴƻǎǘ ŦǊŜǉǳŜƴǘ ƛƴǎƻƳƴƛŀ 
ǎȅƳǇǘƻƳǎέΦ  9ŀŎƘ ƛǘŜƳ ƛǎ ǎŎƻǊŜŘ м-4 and the scores are 
summed. 

28 Di Gessa, 
Corna, Platts, 
Worts, 
McDonough, 
Sacker, Price & 
Glaser 

2017 Work and 
Health 

Outcome Sleep 
disturbance 

o sleep latency 
o ǎƭŜŜǇ ΨŘƛŦŦƛŎǳƭǘȅ ǎǘŀȅƛƴƎ 
ŀǎƭŜŜǇΩ  

o ΨǘƛǊŜŘ ǳǇƻƴ ǿŀƪƛƴƎΩ  
Three items combined 

Uses three items of the Jenkins scale, scored by 1=not in last 
month to 4= three or more times.  Disturbed sleep is the 
lowest sex specific quartile.   

29 Jackowska, 
Kumari & 
Steptoe 

2013 Psychoneuro-
endocrinology 

Predictor Sleep 
disturbance 

o sleep latency 
o sleep maintenance 
o ΨǘƛǊŜŘ ǳǇƻƴ ǿŀƪƛƴƎΩ  
Three items combined 

¢ƘŜǎŜ ǘƘǊŜŜ ƛǘŜƳǎ ŀǊŜ άǘƘŜ Ƴƻǎǘ ŎƻƳƳƻƴ ǎȅƳǇǘƻƳǎ ƻŦ 
ƛƴǎƻƳƴƛŀέΦ {ŎƻǊŜǎ ŀǊŜ ŀǾŜǊŀƎŜŘ ǿƛǘƘ ƘƛƎƘŜǊ ǎŎƻǊŜǎ ƛƴŘƛŎŀǘƛƴƎ 
greater disturbance, then prior to analysis they are divided 
into sex-specific tertiles. 

Studies using other datasets (in date order) 

30 Lalluka, 
Sivertsen, 
Kronholm, Bin, 
Overland & 
Glozier 

2018 Sleep Health 
 
 

Predictor Sleep quality o sleep quality 
o sleep latency 
o sleep maintenance 
Three items used with a 
categorisation of sleep duration 

(Dataset = HILDA) 
Poor quality sleep defined as difficulty with sleep latency OR 
sleep maintenance at least 3 or more times/wk AND rated 
sleep quality as poor. 
Six categories were then made for the analysis: good quality 
sleep + 6 to 8 hrs sleep/night; good quality sleep + <6 hrs 
sleep/night; good quality + >8hrs sleep/night; poor quality 
sleep + 6 to 8 hrs sleep/night; por quality sleep + <6 hrs 
sleep/night; poor quality + >8hrs sleep/night 

31 Yu, Steptoe, 
Niu, Ku & Chen 

2018 Quality of Life 
Research 
 

Outcome Sleep quality o First 5 items of the PSQI 
(not specified) 

Five items combined 

(Dataset = SEBAS ς an extension of the Taiwan Longitudinal 
Study of Aging)  
The five items yielded a score form 0-15, which was analysed 
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with a poisson regression and results reported as IRR.  
Discussion stated, άǎƭŜŜǇ ǉǳŀƭƛǘȅ ǿŀǎ ƻƴƭȅ ƳŜŀǎǳǊŜŘ ōȅ ǘƘŜ 
first five domains of the PSQI, which may not be able to 
ŎŀǇǘǳǊŜ ǘƘŜ ǿƘƻƭŜ ŎƻƴǎǘǊǳŎǘ ƻŦ ǘƘŜ ǎƭŜŜǇ ŜȄǇŜǊƛŜƴŎŜΦέ 

32 Zhang, Liu, 
Wang, Shi, Zie, 
Lang, Sun & 
Fan 

2018 BMJ Open Outcome Sleep quality o subjective sleep quality 
One item 

(Dataset = a survey in Shanghai) 
No detail 

33 Loujus, Lehto, 
Tolmunen, 
Brem, 
Lonnroos & 
Kauhanen 

2017 JECH Predictor Sleep 
disturbance 

o difficulty falling or staying 
asleep 

o daytime tiredness 
o sleep duration 
Three items kept separate 

(Dataset= KIHD Finland) 
Generally reported results of sleep disturbance defined as 
difficulty falling or staying asleep 1= never/seldom, 2= 
occasionally, 3=often  

34 Stafford, 
Bendayan, 
Tymoszuk & 
Kuh 

2017 Journal of 
Psychosomatic 
Research 

Outcome Sleep quality o All seven items of the PSQI 
scale 

Seven items combined 

(Dataset = NSHD) 
Analysed twice, once as a continuous score (0-21), then 
dichotomised with a cut-off score of >5 = poor sleep quality 

35 Canivet, 
Nilsson, 
Lindeberg, 
Karasek & 
Ostergren 

2014 Journal of 
Psychosomatic 
Research 

Predictor Insomnia o sleep latency 
o sleep maintenance 
o Ψƴƻǘ ŦŜŜƭƛƴƎ ǊŜǎǘŜŘΩ  
o sleep duration 
Four items  

(Dataset = Malmo Diet and Cancer Study) 
Any yes response to the first three items was defined as 
insomnia. 

36 Prather, Epel, 
Cohen, Neylan 
& Whooley 

2013 Journal of 
Psychiatric 
Research 

Predictor Subjective 
sleep quality 

o sleep quality 
One item from the PSQI 

(Dataset = Heart and Soul Study) 
No detail 
 

37 Elwood, Bayer, 
Fish, Pickering, 
Mitchell & 
Gallacher 

2011 JECH Predictor Insomnia o restless legs 
o snoring 
o episodes of sleep apnoea 
o daytime sleepiness 
Four items used separately 

(Dataset = Caerphilly Cohort Study) 
Uses the Wisconsin Sleep Questionnaire.  Each dichotomised 
so 1= severe insomnia 

38 Netuveli, 
Webb & Blane 

2011 JECH Outcome Troubled 
sleep 

o self-reported sleep 
problems 

One item 

(Dataset = SHARE) 
No detail 

39 Lalluka, Arber, 
Rahkonen & 
Lahelma 

2010 Sleep Medicine Outcome Insomnia o sleep latency 
o sleep maintenance 
o Ψƴƻƴ-ǊŜǎǘƻǊŀǘƛǾŜ ǎƭŜŜǇΩ  

(Dataset = Helsinki Health Study) 
Uses all four items from the Jenkins scale.   Scores from the six 
ǊŜǎǇƻƴǎŜ ƻǇǘƛƻƴǎ ŀǊŜ ǎǳƳƳŜŘ ŀƴŘ ǘƘŜƴ ΨŘƛǾƛŘŜŘ ōȅ ǘƘŜ 
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Four items combined ƴǳƳōŜǊ ƻŦ ǊŜǎǇƻƴǎŜǎΦΩ  {ŎƻǊŜǎ ŀǊŜ ǘƘŜƴ ŘƛŎƘƻǘƻƳƛǎŜŘ ǿƛǘƘ ŀ 
cut off determined as insomnia= at least once a week  

40 Lalluka, 
Rahkonen, 
Lehelma & 
Arber 

2010 Journal of Sleep 
Research 

Outcome Sleep 
complaints 

o sleep latency 
o sleep maintenance (2 

items) 
o Ψƴƻƴ-ǊŜǎǘƻǊŀǘƛǾŜ ǎƭŜŜǇΩ  
Four items combined 

(Dataset = Helsinki Health Study) 
Uses all four items of the Jenkins scale.  The items are 
summed and divided by the number of responses, with a 
score of 3 or more indicating sleep problems 

41 Park, Cho, 
Chang, Bae, 
Jeon, Cho, Kim, 
Chung, Ahn, 
Lee & Hong 

2010 Journal of Sleep 
Research 

Outcome Sleep 
disturbances 

o Difficulty initiating sleep 
(sleep latency) 

o Sleep maintenance (two 
items) 

o Non-restorative sleep 
Four items kept separate 

(Dataset = KECA-R Study ς Korean adults) 
Sleep disturbances = at least 3-4 times/week 
Sleep disturbances defined by DSM-IV criteria.  

42 Vahtera, 
Westerlund, 
Hall, Sjosten, 
Kivimaki, Salo, 
Ferrie, Jokela, 
Pentti, Singh-
Manoux, 
Goldberg & 
Zins 

2009 Sleep Outcome Sleep 
disturbance 

o Troubles du sommeil 
One item  

(Dataset = Gazel) 
One question dichotomised, yes=sleep disturbance in the 
survey year 
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11 Appendix: Relating to Chapter 4 Method 
 

11.1 Participation and transitions in economic activity  

The following tables illustrate participation in economic activity and transitions 

between paid employment, self-employment and other activities/inactivity. 

 

Table 11.1: Current economic activity waves 1-6 
Responses to 
item on 
economic 
activity 

Wave 1 Wave 2 Wave 3 Wave 4 Wave 5 Wave 6 

 N % N % N % N % N % N % 

Missing 5 0.01 - - - - - - - - 2 0.00 

Refused 3 0.01 1 0.00 1 0.00 1 0.00 - - 40 0.1 

5ƻƴΩǘ ƪƴƻǿ 4 0.01 6 0.01 1 0.00 4 0.01 3 0.01 12 0.03 

Self employed 3687 7.2 4001 7.3 3704 7.5 3548 7.6 3451 7.7 3737 8.3 

In paid 
employment 
(FT/PT) 

23416 45.9 25403 46.5 23177 46.6 22061 46.8 21217 47.3 21242 46.9 

Unemployed 3379 6.6 3114 5.7 2685 5.4 2469 5.2 2080 4.6 2245 5.0 

Retired 10171 20.0 11877 21.8 11234 22.6 10738 22.8 10455 23.3 10348 22.9 

On maternity 
leave 

368 0.7 342 0.6 274 0.6 246 0.5 237 0.5 234 0.5 

Looking after 
family or 
home 

3691 7.2 3403 6.2 2963 6.0 2663 5.7 2362 5.3 2431 5.4 

Full-time 
student 

3824 7.5 3930 7.2 3461 7.0 3327 7.1 3169 7.1 3181 7.0 

Long-term sick 
or disabled 

1990 3.9 2137 3.9 1879 3.8 1718 3.6 1605 3.6 1445 3.2 

On a 
government 
training 
scheme 

78 0.2 65 0.1 64 0.1 44 0.1 46 0.1 26 0.1 

Unpaid worker 
in family 
business 

40 0.1 40 0.1 28 0.1 27 0.1 28 0.1 27 0.1 

Working in an 
apprenticeship 

n/a n/a n/a n/a 32 0.1 42 0.1 35 0.1 71 0.2 

Doing 
something 
else 

338 0.7 278 0.5 236 0.5 233 0.5 215 0.5 249 0.6 

Total 50994  54597  49739  47157  44903  45290  
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Table 11.2: Relationship between economic activity at waves 1 and 2 
 Wave 2 

Wave 1 
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Missing 0 0 1 0 3 0 0 0 0 0 0 0 4 

5ƻƴΩǘ ƪƴƻǿ 0 1 0 0 0 0 0 0 0 0 0 0 1 

Self-employed 0 2128 427 56 85 4 33 7 16 1 5 13 2775 

Paid employment  1 467 15855 490 373 191 167 167 87 6 4 37 17845 

Unemployed 1 92 566 998 81 5 245 90 167 15 4 20 2284 

Retired 2 41 87 23 7835 0 88 2 82 0 4 8 8172 

Maternity leave 0 11 182 8 1 10 63 3 0 0 0 0 278 

Looking after 
family/home 

0 49 230 226 198 5 1887 24 78 1 3 35 2727 

FT student 0 11 481 188 1 7 31 1728 8 11 2 26 2494 

LT sick/ disabled 0 15 37 139 153 0 64 8 1603 1 1 10 1491 

Gov training scheme 0 2 16 16 0 0 4 8 4 4 0 1 55 

Unpaid work in family 
business 

0 6 2 4 3 0 7 1 2 0 3 1 29 

Something else 0 14 49 32 27 1 40 20 10 1 2 37 233 

Total 4 2837 17933 2180 8751 233 2629 2058 1517 40 28 188 38388 

  
 
Table 11.3: Relationship between economic activity at waves 1 and 3 
 Wave 3 
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Missing 0 0 0 0 3 0 0 1 0 0 0 0 0 4 

5ƻƴΩǘ ƪƴƻǿ 0 1 0 0 1 0 0 0 0 0 0 0 0 2 

Self-employed 0 1731 463 52 136 1 33 6 20 0 4 0 8 2454 

Paid 
employment  

1 539 539 481 643 140 222 151 108 3 6 1 34 15740 

Unemployed 0 107 107 679 107 3 202 64 154 9 0 0 25 1928 

Retired 0 36 36 13 6840 1 60 0 76 1 4 0 10 7113 

Maternity leave 0 12 12 6 1 15 56 4 0 0 0 0 1 248 

Looking after 
family/home 

0 65 65 179 191 6 1486 27 81 5 4 0 18 2353 

FT student 0 27 27 215 1 4 39 994 7 11 2 4 23 1969 

LT sick/ disabled 0 16 50 104 189 1 43 4 860 1 1 0 7 1276 

Gov training 
scheme 

0 4 16 17 0 0 1 6 1 1 0 0 0 46 

Unpaid work in 
family business 

0 1 7 3 5 0 5 2 0 0 2 0 1 26 

Something else 0 15 50 23 30 1 33 11 14 0 0 1 17 195 

Total 1 2554 15733 1772 8147 172 2180 1270 1321 31 23 6 144 33354 
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Table 11.4: Relationship between economic activity at waves 1 and 4 
 Wave 4 

Wave 1 
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Missing 0 0 1 0 3 0 0 0 0 0 0 0 0 4 

5ƻƴΩǘ ƪƴƻǿ 0 1 0 0 1 0 0 0 0 0 0 0 0 2 

Self-employed 0 1569 463 46 157 4 39 7 21 0 3 0 5 2314 

Paid employment  0 580 12130 396 871 125 280 113 113 3 4 1 40 14656 

Unemployed 0 102 564 528 104 5 196 54 147 5 1 1 23 1730 

Retired 0 39 56 8 6143 2 63 0 58 0 2 0 5 6376 

Maternity leave 1 14 134 6 0 18 43 4 1 0 0 0 2 223 

Looking after 
family/home 

0 68 352 169 204 9 1169 24 85 3 6 0 27 2116 

FT student 1 41 764 202 2 7 35 668 21 2 1 12 9 1765 

LT sick/ disabled 0 16 49 114 209 0 54 4 701 1 0 0 3 1151 

Gov training 
scheme 

0 3 13 14 0 1 3 0 2 1 0 0 2 39 

Unpaid work in 
family business 

0 4 3 4 4 0 5 1 0 0 2 0 1 24 

Something else 0 13 57 23 28 0 33 10 14 1 1 1 13 194 

Total 2 2450 14586 1510 7726 171 1920 885 1163 16 20 15 130 30594 

 
 
Table 11.5: Relationship between economic activity at waves 1 and 5 
 Wave 5 
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Missing 0 0 1 0 3 0 0 0 0 0 0 0 0 4 

5ƻƴΩǘ ƪƴƻǿ 0 1 0 0 1 0 0 0 0 0 0 0 0 2 

Self-employed 0 1370 485 35 173 4 24 3 26 0 5 0 10 2135 

Paid 
employment  

2 652 11022 339 1084 106 297 80 125 0 4 0 28 13739 

Unemployed 1 120 561 384 129 10 190 33 161 5 0 1 24 1619 

Retired 0 34 55 2 5646 1 49 0 46 0 1 0 6 5840 

Maternity leave 0 13 134 6 0 9 44 1 0 0 0 0 2 209 

Looking after 
family/home 

0 82 421 133 218 7 943 20 79 0 5 2 32 1942 

FT student 0 42 851 174 4 11 31 431 18 9 0 3 10 1584 

LT sick/ disabled 0 15 57 92 220 0 47 5 607 3 1 0 6 1053 

Gov training 
scheme 

0 2 11 10 1 1 1 2 0 0 0 0 1 29 

Unpaid work in 
family business 

0 2 3 2 4 0 7 0 1 0 1 0 1 21 

Something else 0 11 52 18 34 3 28 1 12 1 0 0 14 174 

Total 342 2344 13653 1195 7517 152 1661 576 1075 18 17 6 134 28351 
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Table 11.6: Relationship between economic activity at waves 1 and 6 
 Wave 6 
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Missing 0 0 0 0 0 0 3 0 0 0 0 0 0 0 0 3 

5ƻƴΩǘ ƪƴƻǿ 0 0 0 1 0 0 1 0 0 0 0 0 0 0 0 2 

Self-employed 0 0 1 1209 394 22 207 0 32 6 18 0 3 0 4 1896 

Paid employment  0 2 0 665 9454 250 1243 92 267 58 128 2 5 0 28 12204 

Unemployed 1 0 1 93 524 315 136 4 148 20 131 1 1 1 20 1396 

Retired 0 0 1 32 49 6 4981 1 23 0 28 0 2 1 4 5128 

Maternity leave 0 0 0 13 130 5 0 3 33 2 0 0 0 0 1 187 

Looking after 
family/home 

0 0 0 77 407 127 229 8 761 22 76 1 1 0 21 1736 

FT student 0 1 1 44 810 148 3 14 34 191 18 4 0 5 9 1282 

LT sick/ disabled 0 0 1 20 55 102 250 0 37 4 442 0 0 0 5 916 

Gov training 
scheme 

0 0 0 4 14 8 1 0 0 0 4 0 0 0 0 31 

Unpaid work in 
family business 

0 0 0 2 4 2 3 0 6 0 1 0 1 0 0 19 

Something else 0 0 0 13 56 10 30 0 22 1 7 0 1 0 13 153 

Total 1 3 5 2173 11897 995 7087 122 1363 304 853 8 20 7 115 24953 
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Table 11.7: Relationship between economic activity at wave 1 and being in self-employment, paid employment and unemployment at subsequent waves 2-6 
Wave 1 Wave 2 Wave 3 Wave 4 Wave 5 Wave 6 
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Missing 5 0 1 0 0 0 0 0 1 0 0 1 0 0 0 0 

5ƻƴΩǘ ƪƴƻǿ 4 1 0 0 1 0 0 1 0 0 1 0 0 1 0 0 

Self-employed 3687 2128 427 56 1731 463 52 1569 463 46 1370 485 35 1209 394 22 

Paid employment  23416 467 15855 490 539 13411 481 580 12130 396 652 11022 339 665 9454 250 

Unemployed 3379 92 566 998 107 578 679 102 564 528 120 561 384 93 524 315 

Retired 10171 41 87 23 36 36 13 39 56 8 34 55 2 32 49 6 

Maternity leave 368 11 182 8 12 12 6 14 134 6 13 134 6 13 130 5 

Looking after family/home 3691 49 230 226 65 65 179 68 352 169 82 421 133 77 407 127 

FT student 3824 11 481 188 27 27 215 41 764 202 42 851 174 44 810 148 

LT sick/ disabled 1990 15 37 139 16 50 104 16 49 114 15 57 92 20 55 102 

Gov training scheme 78 2 16 16 4 16 17 3 13 14 2 11 10 4 14 8 

Unpaid work in family business 70 6 2 4 1 7 3 4 3 4 2 3 2 2 4 2 

Something else 338 14 49 32 15 50 23 13 57 23 11 52 18 13 56 10 

Total 50994 2837 17933 2180 2554 15733 1772 2450 14586 1510 2344 13653 1195 2173 11897 995 
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11.2 Outcome measures: depressive symptoms and mental wellbeing  
 

11.2.1 GHQ-12 and (S)WEMWBS questionnaires 
 
Table 11.8: Measures of mental health outcomes: depressive symptoms and mental wellbeing 
GHQ-12 module: 12 items and response options for measuring depressive symptoms 

Participants are asked about the following with regards to the last few 
weeks: 
1 (Concentration) Have you recently been able to concentrate on  
    whatever you're doing? 
2 (Loss of sleep) Have you recently lost much sleep over worry? 
3 (Usefulness) Have you recently felt that you were playing a  
   useful part in things? 
4 (Decision-making capability) Have you recently felt capable of  
   making decisions about things? 
5 (Strain) Have you recently felt constantly under strain? 
6 (Difficulties) Have you recently felt you couldn't overcome your  
   difficulties? 
7 (Day-to-day enjoyment) Have you recently been able to enjoy  
   your normal day-to-day activities? 
8 (Problem avoidance) Have you recently been able to face up to  
   problems? 
9 (Mood) Have you recently been feeling unhappy or depressed? 
10 (Confidence) Have you recently been losing confidence in  
   yourself? 
11 (Worthlessness)Have you recently been thinking of yourself as  
    a worthless person? 
12 (General happiness) Have you recently been feeling reasonably  
   happy, all things considered? 

Response options for question 1 
1 Better than usual 
2 Same as usual 
3 Less than usual 
4 Much less than usual 
Response options for questions 2, 5, 6, 
9, 10, 11 
1 Not at all 
2 No more than usual 
3 Rather more than usual 
4 Much more than usual 
Response options for questions 3, 7, 8, 
12 
1 More so than usual 
2 Same as usual 
3 Less so than usual 
4 Much less than usual 
 
Response options for question 4 
1 More so than usual 
2 Same as usual 
3 Less so than usual 
4 Much less capable 

¢ƘŜǊŜ ŀǊŜ ǎŜǾŜǊŀƭ ƻǇǘƛƻƴǎ ŦƻǊ ǎŎƻǊƛƴƎΣ ǿƛǘƘ ǘƘŜ ǘƘǊŜŜ Ƴƻǎǘ ŎƻƳƳƻƴ ōŜƛƴƎ ΨŎŀǎŜƴŜǎǎΩ όǎŎƻǊŜŘ ŀǎ л-0-0-1), a 
ΨŎƻǊǊŜŎǘŜŘ ōƛƴŀǊȅ ǎŎƻǊŜ;  (/DIvύ ǿƘƛŎƘ ǘŀƪŜǎ ΨǎŀƳŜ ŀǎ ǳǎǳŀƭΩ ǊŜǎǇƻƴǎŜǎ ǘƻ ǘƘŜ ƴŜƎŀǘƛǾŜ ƛǘŜƳǎ ŀǎ ƛƴŘƛŎŀǘƛƴƎ ǘƘŜ 
presence of symptoms, and a Likert score on the four point scale (0-1-2-3).(Mukuria et al., 2016)  The UKHLS 
provides caseness and Likert scores.  This thesis uses the Likert scores. 

(S)WEMWBS module: 7 items and response options for measuring mental wellbeing 

Instruction: Please select the answer that best describes your 
experience over the last 2 weeks: 
1 Feeling optimistic 
I've been feeling optimistic about the future. 
2 Feeling useful 
I've been feeling useful. 
3 Feeling relaxed 
I've been feeling relaxed. 
4 Dealing with problems well 
I've been dealing with problems well. 
5 Thinking clearly 
I've been thinking clearly. 
6 Feeling close to others 
I've been feeling close to other people. 
7 Able to make up own mind 
I've been able to make up my own mind about things. 

Response options for all 7 items 
1 None of the time 
2 Rarely 
3 Some of the time 
4 Often 
5 All of the time 

The UKHLS uses the Likert scoring (1-2-3) method, and provides a summed score of the seven items ranging from 
7 (least wellbeing) to 35 (most wellbeing).  Whilst the scores can be linked to the Rasch Scale,(Stewart-Brown et 
al., 2009) simple aggregate scoring with the 7-35 range, has been used in studies.(Mukuria et al., 2016)  This 
thesis uses the simple aggregate scores. 
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11.2.2 GHQ-12 and (S)WEMWBS ς population scores 
 

Table 11.9: Summary statistics of depressive symptoms and mental wellbeing from other surveys 

GHQ-12 mean SD min max median 25 
percentile 

75 
percentile 

UKHLS  
(2009-10)  
n= 37,602 

11.02 5.32 0 36 10 7 13 

HSE  
(2010) 
n=5,709 

10.76 4.63 0 36 10 7 12 

 

(S)WEMWBS mean SD min max median 25 
percentile 

75 
percentile 

SYC65  
(2014) 
n=1593 

26.69 4.66 7 35 27 24 30 

UKHLS 
(2009-10) 
 n= 37,602 

25.18 4.53 7 35 26 22 28 

HSE  
(2010) 
n=5,709 

25.83 4.50 7 35 26 23 29 

HSE  
(2010-13) 
men  
n=11,948 

23.67 3.92 7 35 23.21 Not 
provided 

Not 
provided 

HSE  
(2010-13) 
women  
n=15,221 

23.59 3.99 7 35 23.21 Not 
provided 

Not 
provided 

SYC65 = South Yorkshire Cohort over 65: a general population sample recruited from a cohort of 
people registered with General Practitioners in Yorkshire and Humber (Nov-Dec 2014 wave) 
UKHLS = Understanding Society: UK household panel general population survey 
HSE = Health Survey for England: a general population health survey 
Sources: Mukuria et al (2016) and Ng Fat et al.(Mukuria et al., 2016; Ng Fat et al., 2017) 
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11.3 Outcome measures: sleep quantity and quality 
 

Table 11.10: Measures of sleep outcomes: sleep duration and sleep disturbance 

Variable Response categories (or 
derivations) in UKHLS 

Category names in this study 
if different to the original 
response categories: 

Sleep duration Usual number of hours of sleep 
per night (or daytime sleep if 
respondent works nights) 

categories created:  
<7 hrs/night 
7-8 hrs/night 
җ9 hrs/night 

Sleep disturbance Two items on problem 
frequency: 
 
How often had trouble 
sleeping because of: 
Sleep latency (cannot get to 
sleep within 30 minutes):  
Sleep maintenance (wake up in 
the middle of the night or early 
in the morning)? 
5 response options for each 
item: Not during the past 
month 
Less than once a week 
Once or twice a week 
Three or more times a week 
More than once most nights 
 
One item on sleep quality: 
During the past month, how 
would you rate your sleep 
quality overall? 
4 response options: 
Very good 
Fairly good 
Fairly bad 
Very bad 
 

Scores were standardised 
(means were subtracted from 
the raw scores and then 
divided by the standard 
deviation to provide z scores).  
Standardised scores from the 3 
variables were summed, then 
converted to (a) quartiles and 
then dichotomised with the 
upper quartile representing 
sleep disturbance,  (b) tertiles 
with the upper tertile 
representing sleep disturbance 
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11.4 Exposure measures: atypical work patterns 
 

Table 11.11: Measures of atypical work exposures 
Atypical work 
type: 

Response 
categories (or 
derivations) in 
UKHLS 

For objective 1 
(Cross-sectional: 
outcome GHQ-12 
and SWEMWBS) 
Binary or 
categorical 
variables created 
using data from 
wave 2 and wave 4 
respectively: 

For objective 2 
(Accumulation: 
outcome GHQ-12) 
Continuous variables 
created for number 
of episodes using 
data from waves 2-6 
except for temporal 
(b) and (c) which 
used data from 
waves 2, 4 & 6: 

For objective 3 (cross-
sectional: outcomes 
sleep duration and sleep 
disturbance. Binary or 
categorical variables 
created using wave 4 & 7 
data, except for 
temporal (b) and (c) 
which used wave 4 data 
only: 

Precariousness Permanent job 
Not Permanent job 

Permanent 
employee (ref) 
Temporary 
employee 
Self-employed 

5 episodes of 
permanent job  = 0 
count, 
& episodes of 
temporary job = 1-5 
counts 

Permanent job (ref) 
temporary job 

Employed  
Self-employed 

5 episodes of 
employee = 0 count, 
& episodes of self-
employment = 1-5 
counts 

Employee (ref) 
Self-employment 

Temporal (a) 
Total hours 

How many hours 
(normal or average) 
worked per week 

Hours from all 
three variables  
were summed.   
Values in excess of 
110 hr/wk were 
topcoded to 110 
hr/wk. 
 
Four categories 
created: 
Җор ƘǊκǿƪ όǇŀǊǘ-
time) 
35-40 hr/wk (full-
time) (ref) 
41-54 hr/wk (long 
hours) 
җрр ƘǊκǿƪ όŜȄǘǊŀ-
long hours) 

5 episodes of <55 
hrs/wk = 0 count, & 
episodes of җ55 
hrs/wk = 1-5 counts 

Hours from all three 
variables  were summed.   
Values in excess of 110 
hr/wk were topcoded to 
110 hr/wk. 
 
Four categories created: 
Җор ƘǊκǿƪ όǇŀǊǘ-time) 
35-40 hr/wk (full-time) 
(ref) 
41-54 hr/wk (long hours) 
җрр ƘǊκǿƪ όŜȄǘǊŀ-long 
hours) 

How many hours 
worked as overtime 
in normal week 

If have a second job, 
how many hours 
(average) worked 
per week 

Temporal (b) 
Schedules 

During the day 
Mornings only 
Afternoons only 

Binary variable 
created: 
Standard schedules 
(ref) 

3 episodes standard 
schedules = 0, & 
episodes of 
nonstandard 
schedules = 1-3 
counts 

Binary variable created: 
Standard schedules (ref) 

Evenings only 
At night 
Both lunchtimes and 
evenings 
Other times of day 
Rotating shifts 
Varies/no usual 
pattern 
Daytime and 
evenings 
Other 

Nonstandard 
schedules 

Nonstandard schedules 

Temporal (c) 
Weekend work 

No weekends 
Some weekends 

Three category 
variable: 

3 episodes no 
weekends = 0, & 

No weekends (ref) 
Some weekends 
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Most/all weekends No weekends (ref) 
Some weekends 
Most/all weekends 

episodes of most/all 
weekends = 1-3 
counts 

Most/all weekends 

Spatial Employee 
responses: 
!ǘ ȅƻǳǊ ŜƳǇƭƻȅŜǊΩǎ 
premises 

Binary variable 
created: 
 
On-site (Reference) 

n/a Binary variable created: 
 
On-site (Ref) 

Self-employed 
participant 
responses: 
At a separate 
business premises 
From a van/stall 
From a 
ŎƭƛŜƴǘκŎǳǎǘƻƳŜǊΩǎ 
premises 

Employee 
responses: 
At home 
Driving/travelling 
about 
At one or more 
other places 
Other 

Remote Remote 

Self-employed 
participant 
responses: 
At home 
From own home 
Driving/travelling 
about 
Some other place 

 

   

  



393 

 

 

11.5 Measures: socio-demographics 
 

Table 11.12: Measures of socio-demographics 
Variable: Response categories (or explanations of 

derivation) in UKHLS 
Category names in this study if 
different to the original response 
categories:  

Sex Response options: 
Male 
Female 

 
Men (ref) 
Women 

Age Derived from participants exact date of birth and 
date of the interview 

Age 
Age2 

Marital status Response options: 
 
Single or never married/in civil partnership 
 
Married 
In a registered same-sex civil partnership 
Living as couple 
 
Separated but legally married 
Separated from civil partner 
Divorced 
A former civil partner 
Widowed 
A surviving civil partner 

Three categories created: 
 
Single 
 
Married/cohabiting (ref) 
 
 
 
Separated/Divorced/Widowed 

Youngest child in 
household 

Responses to 4 variables regarding number of 
children in household in each of the following 
age groups: 
 
aged 0-2 
aged 3-4 
aged 5-11 
aged 12-15 

Response to each variable 
dichotomised as: no children and җ1 
child, then combined into a single 
variable with 4 categories: 
No children (ref) 
0-4 years 
5-11 years 
12-15 years 

Caregiving 
location 

Responses to two binary variables: 
 
Caring for sick/disabled/elderly in the household 
Caring for sick/disabled/elderly non-residents  

Four categories created:(Carr et al., 
2018) 
No caregiving (ref) 
Co-residential caregiving  
Non-residential caregiving 
Both co-residential & non-residential 
caregiving  

Caregiving 
intensity 

Response to item on hours per week spent 
caring: 
0-4 hrs/wk 
5-9 hrs/wk 
10-19 hrs/wk 
20-34 hrs/wk 
35-49 hrs/wk 
50-99 hrs/wk 
100 or more hrs/wk or continuous care 
Varies under 20 hours 
Varies 20 hours or more 
Other 

Three categories created:(Carr et al., 
2018) 
No caregiving (ref) 
1-9 hrs/wk 
җ10 hrs/wk 

Caregiving 
location and 
intensity 

Combines responses to caring location and caring 
intensity 

Six categories created:  
No caregiving (ref) 
Co-residential 1-9 hrs/wk 
Co-residential җ10 hrs/wk 
Non-residential 1-9 hrs/wk 
Non-residential җ10 hrs/wk 
Both co-residential & non-residential 
(all hours) 
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Housing tenure Response options:  
 
Owned outright 
Owned with mortgage 
 
Rented from employer 
Rented private unfurnished 
Rented private furnished 
 
Local Authority rent 
Housing association rent 
 
Other 

Three categories created:(Clair and 
Hughes, 2019) 
 
Owned (ref) 
 
Private rented (Incl. other) 
 
 
 
Social rented 

Educational 
attainment 
(derived 
variable) 

Response options: 
 
Degree 
Other higher degree 
A-level etc 
GCSE etc 
Other qualification 
No qualification 
 

Five categories created:(Hughes and 
Kumari, 2017) 
 
Degree (Incl. other higher degree) 
(ref) 
A-level etc 
GCSE etc 
Other 
None 

Household 
income 

Responses to two variables: 
Derived gross household income variable: 
summing the values of total income in the month 
before interview for individuals in the household 
 
Derived modified OECD equivalence scale or 
ΨƘƻǳǎŜƘƻƭŘ ƛƴŎƻƳŜ ŎƻƴǾŜǊǎƛƻƴ ŦŀŎǘƻǊΩΣ ōȅ 
assigning a weight of 1 to the first adult (person 
aged 15 or older) in the household, a weight of 
0.5 to each additional adults, and a weight of 0.3 
to each child (aged 0-14).   

Household income variable created 
by dividing the gross household 
income by the modified OECD 
equivalence scale.   Then dividing 
into quintiles and recoding so 5th 
quintile = highest income (ref); 1st 
quintile = lowest income 

NS-SEC  Response options: 
 
Management & professional  
Intermediate  
Routine 
 
 

(No changes)  
 
Management & professional (ref) 
Intermediate  
Routine 
 

Economic 
activity/inactivity 
ς episodes of 
non-working 

Response options: 
 
Self-employed 
Paid employment (ft/pt) 
On maternity leave 
 
Unemployed 
 
Retired 
Family care or home 
Unpaid family business 
Doing something else 
 
Full-time student 
LT sick or disabled 
Govt training scheme 
 
 
 
 

4 binary variables were first created 
for each wave: 
 
Working 
 
 
Unemployed 
 
Inactive 
 
 
 
 
Training 
 
The responses from each wave were 
then summed. 
Subsequently all the responses to 
ΨǳƴŜƳǇƭƻȅŜŘΩΣ ΨƛƴŀŎǘƛǾŜΩΣ ŀƴŘ 
ΨǘǊŀƛƴƛƴƎΩ ǿŜǊŜ ǎǳƳƳŜŘ ǘƻƎŜǘƘŜǊ ŦƻǊ 
a count of number of episodes of 
non-working. 
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11.6 Measures: health and health behaviour  
 

Table 11.13: Measures of health and health behaviour  
Variable name: Response categories (or explanations of 

derivation) in UKHLS 
Category names in this study if 
different to the original response 
categories:  

Chronic health Diagnosis of any of the following: congestive heart 
failure, coronary heart disease, angina, heart attack 
or myocardial infarction, stroke, cancer, 
malignancy, or diabetes 

Binary variable created: 
No chronic health condition (ref) 
Doctor diagnosed condition 

Limiting long-
term 
illness/disability 
(LLTI) 

Do you have any long-standing physical or mental 
ƛƳǇŀƛǊƳŜƴǘΣ ƛƭƭƴŜǎǎ ƻǊ ŘƛǎŀōƛƭƛǘȅΚ .ȅ ΨƭƻƴƎ-standinƎΩ L 
mean anything that has troubled you over a period 
of at least 12 months or that is likely to trouble you 
over a period of at least 12 months. 

Binary variable created: 
Yes (ref) 
No 

Obesity ς body 
mass index 
(BMI) 

W2 nurse visit measured height and weight to 
derive BMI values. 
According to the World Health Organisation BMI 
classification system for adults (WHO, 2010) BMI is 
categorised as:  
Overweight ΨǇǊŜ-ƻōŜǎƛǘȅΩ (with a value of 25 kg/m2 
and below 30 kg/m2), obese ΨƻōŜǎƛǘȅ Ŏƭŀǎǎ L ŀƴŘ 
ΨƻōŜǎƛǘȅ Ŏƭŀǎǎ LLΩ (with a value of 30 kg/m2 and 
below 40 kg/m2), & very obese ΨƻōŜǎƛǘȅ Ŏƭŀǎǎ LLLΩ 
(with a value of 40 kg/m2 and above).   

Three category variable created:  
 
Underweight/normal weight <18.5 
kg/m2  to <25 kg/m2 Ψ όǊŜŦύ 

Overweight 25 kg/m2  to <30 kg/m2  
Obese/very obese  
30 kg/m2  ǘƻ җпл ƪƎκƳ2   

Smoker Responses from two binary variables: 
Ever smoked cigarettes?  
Smoke cigarettes now? 

Three categories created: 
Never smoked (ref) 
Ex-smoker 
Current smoker 

Exercise 
frequency 

Frequency of moderate intensity sport (two lists of 
30 ŀŎǘƛǾƛǘƛŜǎ ǊŀƴƎƛƴƎ ŦǊƻƳ ΨƘŜŀƭǘƘΣ ŦƛǘƴŜǎǎΣ ƎȅƳ ƻǊ 
conditioning activities (including aerobics, keep-fit 
classes, weight-ǘǊŀƛƴƛƴƎ ƻǊ ǿŜƛƎƘǘ ƭƛŦǘƛƴƎΩ ǘƻ ΨƘƻǊǎŜ-
ǊƛŘƛƴƎΩ ŀƴŘ ŦǊƻƳ ΨōŀǎƪŜǘōŀƭƭΩ ǘƻ ΨŎǊƻǉǳŜǘΩύ ǊŜǎǇƻƴǎŜ 
options: 
җ3 times/wk 
җм ǘƛƳŜǎκǿƪ ōǳǘ ғо ǘƛƳŜǎκwk 
<1 times/wk but җ1 times/mth 
<1 times/mth but җ3 times/year 
times/last 12 months 
1 times/last 12 months 
Do not do any sport 

Three categories created: (Hughes 
and Kumari, 2017) 
 
>3 times/wk (ref) 
1-3 times/wk 
1 times/wk 
<1 time/wk (Incl. never) 
 
 

Frequency of 
alcohol 
consumption 

Four items on whether participants had ever drunk 
alcohol, if they had drunk alcohol in the past 12 
months, if they had drunk alcohol in the past 7 
days, and if  so, how many days out of 7 they had a 
drink 

Four categories created: (Hughes 
and Kumari, 2017) 
 
No alcohol consumption (ref) 
1-2 days  
3-4 days 
җ5 days 
 

Sleep 
medication 

Frequency of medication (prescribed or over the 
counter) to aid sleep, response options: 
Not during the past month 
<1 time/wk 
1-2 times/wk 
җ3 times/wk 
 

Binary variable created:(Jacquinet-
Salord et al., 1993; Sasai et al., 
2010) 
 
< 1 time/wk (no medication) (ref) 
җ1 time/wk (medication use) 
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11.7 Measures: Inflammation  
 

Table 11.14: Creation of measures of markers of inflammation 
Variable 
name: 

Measurement in UKHLS Exclusions Analysis 

Fibrinogen A modification of the Clauss 
thrombosis clotting method on 
the IL-ACS-TOPS analyser was 
used to analyse fibrinogen from 
citrate plasma samples. 
 
 The lowest limit of detection 
was 0.5g/L.   

None 
(There are no established 
clinical cut points). 

The distributions of 
fibrinogen and CRP data 
are normally very right 
skewed, so both were 
log-transformed prior to 
inclusion in the 
analyses. 

CRP The N Latex CRP Mono 
Immunoassay on the Behring 
Nephelometer II Analyzer, was 
used to analyse CRP from serum. 
 
The lowest limit of detection was 
0.2mg/L and concentrations of 3-
10mg/L indicate systemic 
inflammation.   

As concentrations above 
10mg/L are considered to be a 
reflection of recent infection, 
participants with values above 
10mg/l were excluded from the 
analysis.(Benzeval et al., 2014) 
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11.8 Measures: work conditions/psychosocial factors  
 

Table 11.15: Measures of work conditions and psychosocial factors 
Variable name: Response categories (or explanations of 

derivation) in UKHLS 
Category names in this study if 
different to the original response 
categories:  

Autonomy Five items, each scored 1-п ǿƘŜǊŜ м ƛǎ Ψŀ ƭƻǘΩ ŀƴŘ п 
ƛǎ ΨƴƻƴŜΩ ǊŜƎŀǊŘƛƴƎ Ƙƻǿ ƳǳŎƘ ƛƴŦƭǳŜƴŎŜ 
respondents have over: 
Job tasks 
Work pace 
How to do the work 
Task order 
Time to start/finish work 

Work autonomy score derived from 
summing scores of all five responses, 
with scores reversed so higher scores 
denote the highest levels of autonomy 

Job satisfaction Seven response options: 
Completely dissatisfied 
Mostly dissatisfied 
Somewhat dissatisfied 
Neither satisfied nor dissatisfied 
Somewhat satisfied 
Mostly satisfied 
Completely satisfied 

Three category variable created: 
 
 
Dissatisfied 
Neither satisfied nor dissatisfied 
Satisfied (ref) 

Satisfaction with 
income 

Seven response options: 
Completely dissatisfied 
Mostly dissatisfied 
Somewhat dissatisfied 
Neither satisfied nor dissatisfied 
Somewhat satisfied 
Mostly satisfied 
Completely satisfied 

Three category variable created: 
 
 
Dissatisfied 
Neither satisfied nor dissatisfied 
Satisfied (ref) 

Satisfaction with 
amount of leisure  

Seven response options: 
Completely dissatisfied 
Mostly dissatisfied 
Somewhat dissatisfied 
Neither satisfied nor dissatisfied 
Somewhat satisfied 
Mostly satisfied 
Completely satisfied 

Three category variable created: 
 
 
Dissatisfied 
Neither satisfied nor dissatisfied 
Satisfied (ref) 

Physicality of job Four response options: 
Very physically active  
Fairly physically active 
Not very physically active 
Not at all physically active. 

(no changes to four category variable) 
Very physically active  
Fairly physically active 
Not very physically active 
Not at all physically active (ref) 

Trade union 
membership 

Two items: on whether there is a trade union or 
staff association at workplace which is recognised 
by management for negotiating pay or conditions;  
and if so, if respondent is a member of it. 

Responses combined to create three 
category variable: 
Member of union (ref) 
Non-member 
No union 

Employer pension 
scheme 
membership 

Two items: on whether the employer offers a 
pension scheme or superannuation scheme for 
which the respondent is eligible;  and if so, if 
respondent belongs to it. 

Responses combined to create three 
categories: 
Pension scheme member (ref) 
Non-member 
No pension scheme 
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11.9 Summary of sensitivity analyses 

Below is a summary of the sensitivity testing in this thesis. 

 

Complete cases: as explained in section 4.6, as the main analyses were conducted 

using imputed data, they were compared to results derived from complete case data.  

As imputation provides more data and more precise estimates, the coefficients from 

the complete case analysis ought to be similar, though there might be some 

differences relating to statistical significance.   Nonetheless, the literature suggests 

that imputed results, should be trusted over complete case, unless there are 

anomalies in the imputed values (van Ginkel et al., 2020).  

Imputed outcomes: also as explained in 4.6, analyses for the first two objectives were 

repeated using imputed outcomes (GHQ-12 and SWEMWBS), and for the third 

objective, they were repeated after deleting the imputed outcomes (sleep duration 

and sleep disturbance).  Since these results did not differ to the first set of results, they 

are not shown. 

Sub-types of atypical work:  to account for heterogeneity in precariousness and remote 

working, the sub-type variables for precariousness and spatial patterns (described in 

4.3.6) were used in complete case analysis ς in all the cross-sectional analyses 

(objectives one and three).  In objective two (accumulation of atypical work patterns) 

the cell sizes were too small to yield robust analyses, but this heterogeneity may 

warrant further investigation. 

 Ψ9tw9{Ω ƳƻŘŜƭ ƻŦ ǇǊŜŎŀǊƛƻǳǎƴŜǎǎΥ to account for worker rights and benefits, as noted in 

4.5.1 measures for trade union membership and employer pensions were added to the 

models using complete case data. 

Multi-work patterns: as noted in 4.3.5, to account for work pattern overlap, a 

sensitivity test was conducted in which all work patterns were added to the same 

model.  In objective three, this was conducted with multiply-imputed data from wave 4 

(- as participants are asked about all six work patterns at this wave) to determine 

whether associations seen were independent of other atypical work patterns.   
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Ψ!ƭǿŀȅǎ ǿƻǊƪŜǊǎΩΥ to account for heterogeneity in the samples used in objective two 

(accumulation effect) the two samples were restricted to workers who worked at each 

wave.  Due to data availability, for the temporary work, self-employment, and weekly 

work hour exposures, participants were included in this if they worked at every wave 

w2 to w6.  For the nonstandard and most/all weekend work exposures, participants 

were included in this if they worked at waves w2, w4 and w6 inclusive. 

Sleep duration as a continuous measure: as noted in 4.2.2.1, sleep duration was also 

tested as a continuous measure in linear regression models, in addition to the main 

analyses which used a categorical measure and multinomial regression models. 

Sleep disturbance as sex-specific tertiles: as noted in 4.2.2.2, sleep disturbance was also 

measured as sex-specific tertiles, but the results have not been presented in this 

document. 

Sleep medication: as noted in 4.4.3, a binary measure of sleep medication was added 

to the models for sleep disturbance, but the results have not been presented in this 

document. 

Sleep and caregiving: as explained in 4.4.1, using complete case data, a revised 

covariate for caregiving, representing both caregiving location and intensity was added 

to the modelling in objective three. 

Sex-stratification: as explained in 4.6.3 sex-stratified analyses were conducted for both 

sleep outcomes, but other than the unadjusted models, and where the interactions 

between work and sex were statistically significant, the results have not been 

presented.  Nonetheless, there was a sex-interaction between most/all weekend 

working and depressive symptoms in objective two (the accumulation effect), and the 

results of this are presented. 
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12 Appendix: Relating to Chapter 5 Work, depressive symptoms 
and mental wellbeing 

 
 

12.1 Missing data in chapter 5 
 

As shown in Table 12.1, between 16% and 33% of the six samples had missing data on 

the exposures, outcomes and covariates.  Therefore, as explained in the Method 

Chapter (section 4.6.1) to reduce bias and improve efficiency, I multiply imputed the 

data, and matched the number of imputations at least to the highest proportion of 

missingness (White et al., 2011).  Thus 33 datasets were imputed for each sample of 

men and women in the main depressive symptoms investigation; 25 for each sample in 

the biomarker sub-samples; and 27 for each sample in the mental wellbeing 

investigation.  As explained in the Method Chapter (section 4.6.3), the decision to sex-

stratify the analyses was taken on empirical and theoretical grounds.  To facilitate this, 

the imputations were made separately for men and women.   

 

As also explained in the Method Chapter (section 4.6.1), the imputation model created 

using STATA 12.0 contained all the variables in the analysis models; and diagnostic 

checks were used to assess the adequacy of the imputation model.  Furthermore, 

participants with imputed outcome variables  were excluded from the analyses, 

though they were retained for some sensitivity analyses, as noted in Table 12.2.    
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Table 12.1: Summary of missing data among men and women in the samples (unweighted data) 

 wave 2 GHQ-12 

sample  

wave 2 GHQ-12 

biomarker sub-

sample 

wave 4 

(S)WEMWBS 

sample 

 Men*  

n=14,797 

Women*  

n=14,437 

Men*  

n=2,355 

Women* 

n=2,700 

Men*  

n=12,9

74 

Women*  

n=12,597 

Outcome variables 

GHQ-12 depressive symptoms 24.21 15.58 9.94 9.89 n/a n/a 

(S)WEMWBS mental wellbeing 

score 

n/a n/a n/a n/a 20.22 10.16 

Exposure variables (work patterns) 

Precariousness 1.18 1.04 0.90 1.09 1.17 0.88 

Weekly work hours 1.64 1.16 1.03 1.26 1.74 1.08 

Remote workplaces 1.14 0.98 n/a n/a 1.16 0.88 

Weekend working 13.04 4.62 0.94 1.06 14.82 5.32 

Nonstandard schedules 13.02 4.61 0.90 1.02 14.81 5.30 

Covariates 

Age 0 0 0 0 0 0 

Marital status 0.03 0.03 0 0 0.21 0.33 

Youngest child in household 0 0 0 0 0 0 

Educational attainment 1.90 1.61 0.04 0.12 2.05 1.48 

NS-SEC job classification 2.05 1.61 1.66 1.62 2.51 1.91 

Equivalised household income 0.24 0.15 0.31 0.20 0.14 0.06 

Smoker statusÿ 12.13 3.66 0 0 n/a n/a 

Diagnosed chronic illness 17.22 7.99 6.89 4.31 12.60 4.76 

BMIÀ n/a n/a 1.34 1.71 n/a n/a 

Potential mediators       

Satisfaction with income 24.03 15.49 9.58 10.05 21.22 10.84 

Job physicalityÿ 13.04 4.61 0.94 1.02 n/a n/a 

Job satisfaction 13.11 4.76 0.99 1.22 14.85 5.34 

Work autonomy 13.04 4.63 1.03 1.09 14.85 5.34 

C-Reactive protein (CRP)À n/a n/a 6.09 6.15 n/a n/a 

FibrinogenÀ n/a n/a 3.71 3.13 n/a n/a 

Complete data 

% complete on all variables 67 78 76 79 73 84 

% complete on covariates and 

potential mediators 

68 78 77 79 74 85 

Number of imputations by sex  n=33 n=33 n=25 n=25 n=27 n=27 

Data restricted to participants with 

complete observations on outcome 

n=11,215 n=12,188 n=2,233 n=2,457 n=10,3

50 

n=11,317 

Numbers are percentages unless otherwise stated 

*sample sizes here are prior to restricting analyses to those with observed data on the outcome (GHQ-12 or WEMWBS) 

À Only relevant to the óbiomarker sampleô.  ÿ Variables not measured at w4 

Number of imputations at least match the % complete on all variables 
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Table 12.2:  Sample sizes for the main and sensitivity analyses 

 Men Women Results tables 

Analytic samples N= N=  

Main analyses    

MI data restricted to participants with observations on 

depressive symptoms 

11,215 12,188 Chapter 5 

MI data restricted to participants with observations on mental 

wellbeing 

10,350 11,317 Chapter 5 

Biomarker sub-sample analysis    

MI data restricted to participants with observations on 

depressive symptoms 

2,233 2,457 Appendix section 

12 

Sensitivity analyses    

Complete case data: depressive symptoms 9,945 11,209 Appendix section 

12 
Complete case data: biomarker subsample ï depressive 

symptoms 

1,863 2,127 Appendix section 

12 
Complete case data: mental wellbeing 9,493 10,610 Appendix section 

12 
    

MI data with imputed data on depressive symptoms 14,797 14,437 Not shown 

MI data with imputed data on mental wellbeing 12,970 12,597 Not shown 

MI data: biomarker sub-sample with imputed data on 

depressive symptoms 

2,455 2,700 Not shown 

MI = multiple imputed  
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12.2 The biomarker sample 
 

12.2.1 Characteristics of the biomarker sample 
 

The biomarker sample was substantially smaller than that of the main analytic sample, 

nonetheless, the distribution of the characteristics were similar, though the biomarker 

sub-sample of women were a little older (mean age 43.3 years compared to 41.8 years 

in the main sample) (Tables 12.3 and 12.4). 

 

 Characteristics of the sub-samples by work pattern  

Tables 12.3 and 12.4 also present the bivariate associations between the work 

patterns and the characteristics in the biomarker sub-samples.  Generally, these  

associations were similar to those in the main analytic sample,  nonetheless, 

exceptions are noted below. 

 

Relative to the main sample, in the biomarker sub-samples: men with temporary 

contracts were younger (average 1.5 years younger), more likely to be single, have no 

qualifications, have routine work, less likely to have a chronic illness, and more likely to 

have a job which was not very physically demanding.  Women with temporary 

contracts were less likely to have children in the household, more likely to have 

management/professional jobs, be non-smokers, and have job satisfaction.  There 

were no substantial differences between self-employed men in the sub-sample 

compared to those in the main sample.  Self-employed women in the sub-sample were 

more likely to be older (average 1.8 years older), and less likely to have children in the 

household than those in the main sample.  Unlike the main samples, in the sub-sample 

of men there were no associations between precarious work patterns and youngest 

child in the household, smoker status and satisfaction with income, and in the sub-

sample of women there were no differences for precarious work and job physicality. 

 

Compared to the main sample, men with part-time jobs (<35 hrs/wk) were 

approximately 2.5 years older, more likely to have no qualifications, and more likely to 

have a chronic illness; whilst those with extra-long hours (җ55 hrs/wk) were less likely 

to have children in the household; and unlike the main sample, in the biosample of 
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men there were no associations for weekly work hours and smoker status and 

satisfaction with income.  Women with part-time jobs were less likely to be single, and 

those working extra-long hours were more likely to be single and to have a not very 

physical job.  Relative to the main samples, in the sub-samples there were no 

associations between weekly work hours and satisfaction with income among either 

men or women.  Additionally, among women, there were no associations between 

weekly work hours and chronic illness and job satisfaction, and among men, no 

association between weekly work hours and smoking status. 

 

Relative to the main samples, in the sub-samples, women working weekends tended to 

be older, those working most/all weekends were more likely to be no longer married, 

and to be in the lowest quintile of household income; and men were more likely to be 

educated only to GCSE or A-level, and slightly more likely to have a routine job and 

have more dissatisfaction with income.  Unlike in the main samples, in the sub-samples 

of men and women there were no bivariate associations between weekend working 

and chronic illness, smoking status and job satisfaction; among men only there was 

also no association between weekend working and marital status or youngest child in 

the household. 

 

In the sub-samples compared to the main samples: men with nonstandard schedules 

were slightly less likely to be single; and women were a little more likely to have 

children.  Furthermore, unlike the main sample of men where there was no bivariate 

association between nonstandard schedules and youngest child in the household, in 

the sub-sample of men those with nonstandard schedules were slightly more likely to 

have children than those with standard schedules.   Additionally, dissimilar to the main 

sample, in the sub-samples there were no bivariate associations between nonstandard 

schedules and smoker status for either men or women, and among women only, there 

was bivariate association for satisfaction with income.   
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Table 12.3: Characteristics of the biomarker sub-sample of men (n=2,233) 
Work pattern  All  Precariousness Work hours (hr/wk)  Weekend work Work schedules 

  Perm- 

anent 

employed 

Temp-

orary 

Self-

employed 

 <35 

 

35-40 

 

41-54 Ó55  None Some Most/ 

All  

 Standard Nonstandard  

 100 77.0 4.9 18.1  14.6 35.0 38.7 11.7  31.9 43.8 24.3  66.0 34.0  

Age (years):     ***      *     *    ns 

Mean (95%CI) 42.6 

(41.9, 

43.3) 

41.8  

(41.1, 42.6) 

37.5 

(33.7 

41.4) 

47.3  

(45.4, 49.1) 

 47.9 

(45.3, 

50.5) 

41.6 

(40.4, 

42.7) 

41.4 

(40.5, 

42.4) 

43.1 

(41.3, 

44.8) 

 43.3 

(42.1, 

44.5) 

43.2 

(42.3, 

44.2) 

40.6 

(38.8, 

42.4) 

 43.1 

(42.2, 

43.9) 

41.7 

(40.4. 43.0) 

 

Marital status:      ***      *     ns   ns 

Single  18.6 18.7 40.4 12.3  25.7 20.1 16.0 13.8  17.4 16.7 23.7  18.5 19.0  

Married/cohabit 76.3 76.2 55.1 82.6  69.1 74.5 79.7 79.7  78.3 77.6 71.3  76.4 76.1  
Separated/div/widow 5.1 5.1 4.5 5.1  5.2 5.4 4.3 6.5  4.3 5.6 5.0  5.1 4.9  

Youngest child in 

household 

    ns     ***     ns   *  

None 65.8 65.2 79.4 66.4  79.2 64.5 62.7 66.0  68.8 63.9 66.7  68.0 62.5  

0-4 years 17.3 17.6 12.6 16.5  3.0 17.4 18.9 16.1  16.0 17.1 18.8  15.8 19.8  

5-9 years 7.5 7.5 4.6 7.8  3.7 8.5 8.0 6.7  8.1 8.0 5.3  7.6 7.0  
10-15 years 9.4 9.7 3.4 9.2  4.1 9.6 10.4 11.2  7.1 10.9 9.2  8.6 10.7  

Education attainment:     *      ***     ***    **  

Degree (or higher) 39.5 40.4 41.7 34.9  34.7 39.0 41.6 39.8  46.1 41.2 27.7  42.0 34.5  

A-level (or equivalent) 24.5 24.7 24.9 23.9  22.4 25.2 25.4 22.4  21.2 24.0 29.8  22.1 29.2  
GCSE (or equivalent) 20.1 20.8 11.7 19.3  17.4 20.3 20.7 20.8  17.6 18.5 26.1  20.5 19.3  

Other qualification 9.6 8.8 11.5 12.6  11.6 9.3 9.1 10.1  9.1 11.6 7.0  9.9 9.2  

No qualification 6.3 5.3 10.2 9.3  13.9 6.3 3.2 6.9  6.0 4.7 9.4  5.5 7.8  

NS-SEC occupations:     ***      ***     ***    ***  

Manager/professional 41.7 46.8 32.3 23.4  27.7 41.8 45.8 46.8  50.3 44.8 25.4  46.2 33.5  

Intermediate 23.1 11.3 7.2 76.6  32.4 23.5 19.0 22.5  21.0 23.6 24.4  21.8 25.2  
Routine 35.2 41.9 62.5 0.0  39.9 34.6 35.2 30.7  28.7 31.6 50.2  32.0 41.3  

Equivalised household 

income: 

    ***      ***     ***    *  

Quintile 5 (highest) 32.9 33.2 30.9 32.1  23.4 26.3 37.7 48.5  35.9 36.1 23.1  34.4 30.0  
Quintile 4 27.0 28.8 24.7 20.0  20.9 29.4 28.4 22.8  27.0 28.4 24.5  28.0 25.0  

Quintile 3 20.0 20.9 22.1 16.0  18.8 23.4 19.5 13.8  21.4 17.8 22.3  19.8 20.4  

Quintile 2 13.7 12.9 15.4 16.2  21.6 15.0 10.8 8.7  10.5 12.7 19.5  12.4 16.1  
Quintile 1 6.4 4.2 6.9 15.7  15.3 5.9 3.6 6.2  5.2 5.0 10.6  5.4 8.5  

Diagnosed chronic 

illness: 

    **      ***     ns   ns 

None diagnosed 80.9 81.0 91.2 77.5  67.5 83.7 84.1 78.9  81.0 80.1 82.2  81.0 80.7  

Diagnosed 19.1 19.0 8.8 22.5  32.5 16.3 15.9 21.1  19.0 19.9 17.8  19.0 19.3  

Smoker status:     ns     ns    ns   ns 
Non-smoker 38.7 38.4 38.3 39.9  31.6 41.5 39.6 35.7  40.8 37.9 37.1  39.1 37.9  
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Ex-smoker 38.6 384 34.6 40.7  47.5 36.3 37.4 38.5  40.5 38.9 35.8  39.2 37.4  
Smoker 22.7 23.2 27.1 19.4  20.9 22.2 22.9 25.8  18.7 23.2 27.1  22.7 24.7  

BMI:      ns     ns    ns   ns 

Underweight/normal 28.1 27.4 42.6 27.1  30.7 28.4 27.9 24.6  25.0 28.4 31.7  28.9 26.6  
Overweight 45.1 45.2 40.8 45.9  40.4 45.8 46.5 44.1  48.7 44.6 41.2  44.4 46.4  

Obese/very obese 26.8 27.4 16.6 27.0  28.9 25.8 25.6 31.3  26.3 27.0 27.1  26.7 27.0  

Satisfaction with 

income: 

    ns     ns    ***    **  

Satisfied  60.2 61.1 61.7 56.2  60.7 57.8 61.9 61.8  62.1 63.6 51.8  62.5 55.8  

Neutral satisfaction 13.3 13.5 16.2 11.7  11.4 15.8 13.1 8.5  13.5 13.2 13.0  13.6 12.6  

Dissatisfied 26.5 25.4 22.1 32.1  27.9 26.4 25.0 29.7  24.4 23.2 35.1  23.9 31.6  

Job satisfaction:     *      ns    ns   ns 

Satisfied 77.4 75.7 79.1 84.1  82.1 76.0 76.1 80.3  75.7 79.3 76.2  78.5 75.4  

Neutral satisfaction 7.7 8.2 8.2 5.6  6.4 9.1 7.3 6.4  8.5 6.1 9.6  6.8 9.4  
Dissatisfied 14.9 16.1 12.7 10.3  11.4 14.9 16.6 13.3  15.8 14.6 14.2  14.7 15.2  

Job physicality     **      **     ***    **  

Not at all 25.1 23.5 25.7 31.6  23.7 21.9 26.7 31.2  19.4 24.4 34.1  23.6 28.1  

Not very 37.1 36.3 46.7 37.6  45.3 35.3 35.4 37.8  31.6 38.4 41.8  35.0 41.1  
Fairly 24.5 26.5 20.2 17.6  19.3 30.0 25.8 19.8  30.8 24.0 17.4  26.5 20.7  

Very physical 13.3 13.7 7.4 13.2  11.7 15.9 12.1 11.2  18.2 13.2 6.7  14.9 10.1  

Work autonomy:     ***      *     **    ***  

Mean (95%CI) 11.6 

(11.4, 

11.8) 

11.1 

(10.9,  

11.3) 

 9.2 

(8.3,  

10.2) 

14.5 

(14.2, 14.8) 

 11.5 

(10.9, 

12.1) 

11.4 

(11.1, 

11.7) 

11.6 

(11.3, 

12.0) 

12.3 

(11.8, 

12.8) 

 11.5 

(11.1, 

11.8) 

12.0 

(11.7, 

12.3) 

11.1 

(10.7, 

11.6) 

 12.0 

(11.7,  

12.2) 

10.9 

(10.6, 11.3) 

 

Ln CRP:     ns     ns    ns   ns 
Mean (95%CI) 0.11 

(0.07, 
0.16) 

0.11 

(0.06, 
0.17) 

-0.05 

(-0.26,  
0.16) 

0.16 

(0.05, 
0.27) 

 0.17 

(0.03, 
0.30) 

0.12 

(0.04, 
0.20) 

0.09 

(0.01, 
0.16) 

0.13 

(0.07, 
0.25) 

 0.12 

(0.04, 
0.20) 

0.13 

(0.06, 
0.20) 

0.07 

(-0.03,  
0.17) 

 0.14 

(0.08,  
0.20) 

0.07 

(-0.01, 
0.14)  

 

Ln fibrinogen:      *      ns    ns   ns 

Mean (95%CI) 0.92 

(0.90, 
0.93) 

0.91 

(0.90, 
0.92) 

0.89 

(0.84, 
0.94) 

0.94 

(0.92, 
0.96) 

 0.96 

(0.92, 
0.99) 

0.92 

(0.90, 
0.94) 

0.92 

(0.90, 
0.93) 

0.93 

(0.90, 
0.96) 

 0.91 

(0.89, 
0.93) 

0.93 

(0.91, 
0.94) 

0.90 

(0.88, 
0.92) 

 0.92 

(0.90, 
0.93) 

0.91 

(0.89, 
0.93) 

 

Work hours <35 hr/wk ópart-time; 35-40 hr/wk ófull-timeô 41-54 hr/wk ólong hoursô, Ó55 hr/wk óextra-long hoursô.  Results are reported as means for log-transformed fibrinogen and CRP data.  All samples use 

multiply imputed data, imputed independently for men and women, with 35 imputations for each, and analysis restricted to those participants with observed data on the outcome measures (GHQ-12).  Samples sizes 

(n) are un-weighted and proportions were derived after applying the UKHLS recommended survey weights.  Column percentages have been rounded up and may not add up exactly to 100.  ***pÒ0.001, ** pÒ0.01, 

* pÒ0.05, ns>0.05 
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Table 12.4: Characteristics of the biomarker sub-sample of women (n=2,457) 
 All  Precariousness Work hours (hr/wk)  Weekend work Work schedules 

  Perm- 

anent 

employed 

Temp-

orary 

Self-

employed 

 <35 

 

35-40 

 

41-54 Ó55  None Some Most/ 

All  

 Standard Nonstandard  

 100 84.7 6.7 8.6  50.0 28.2 18.2 3.6  47.7 31.3 21.0  70.7 29.3  

Age (years):     ***      **     *    ns 

Mean (95%CI) 43.3 

(42.7, 

43.9) 

43.2  

(42.6, 43.8) 

38.8 

(36.0, 

41.8) 

48.0 

(46.1, 

50.0) 

 45.0 

(44.3, 

45.8) 

41.6 

(40.4, 

42.8) 

41.3 

(40.1, 

42.6) 

43.3 

(40.5, 

46.1) 

 43.6 

(42.8, 

44.4) 

44.1 

(43.1, 

45.1) 

41.4 

(39.9, 

42.9) 

 43.7 

(43.0, 

44.4) 

42.4 

(41.3. 43.6) 

 

Marital status:      **      ***     ***    *  

Single  17.7 17.3 29.9 12.2  13.0 26.0 16.1 26.3  14.6 18.2 24.2  16.2 21.3  

Married/cohabit 69.3 69.6 59.9 73.6  75.9 59.1 68.8 60.9  74.2 68.6 59.3  71.3 64.5  
Separated/div/widow 13.0 13.1 10.2 14.2  11.1 14.9 15.1 12.8  11.2 13.2 16.5  12.4 14.2  

Youngest child in 

household 

    *      ***     ***    *  

None 65.3 63.8 77.5 65.6  54.7 75.6 74.4 74.2  60.0 69.6 69.0  63.2 69.0  

0-4 years 12.3 13.0 9.5 11.6  16.9 7.8 8.5 11.3  13.9 10.7 12.5  12.7 12.3  

5-9 years 9.8 10.4 6.0 8.2  14.5 5.4 5.4 3.4  12.7 7.8 6.7  10.7 8.0  
10-15 years 12.6 12.8 7.0 14.6  13.9 11.2 11.7 11.1  13.4 11.9 11.8  13.4 10.7  

Education attainment:     **      ***     ***    ns 

Degree (or higher) 46.0 44.2 55.7 56.4  37.8 47.6 61.7 67.2  45.0 53.1 37.8  45.8 46.6  

A-level (or equivalent) 19.2 18.8 23.0 20.2  19.4 19.4 20.1 10.1  20.6 16.7 19.6  19.0 19.5  
GCSE (or equivalent) 21.3 23.2 9.0 12.4  25.3 21.7 11.3 15.0  21.4 17.8 26.5  21.1 21.9  

Other qualification 7.6 7.5 8.2 7.7  9.0 6.7 5.2 5.5  7.5 7.6 7.6  7.6 7.4  

No qualification 5.9 6.3 4.1 3.3  8.5 4.5 1.7 2.2  5.5 4.8 8.5  6.5 4.6  

NS-SEC occupations:     ***      ***     ***    ***  

Manager/professional 40.4 41.1 46.4 27.9  29.2 42.9 62.9 62.0  41.4 46.6 28.7  42.9 34.3  

Intermediate 24.8 20.3 25.5 72.1  27.1 27.2 17.1 19.6  29.6 21.4 20.0  26.4 21.7  
Routine 34.8 38.6 28.1 0.0  43.7 29.9 20.0 18.4  29.0 32.0 51.3  30.7 44.0  

Equivalised household 

income: 

    *      ***     ***    ns 

Quintile 5 (highest) 30.7 30.8 28.9 30.9  21.7 30.9 48.7 61.3  29.5 36.6 24.6  30.7 30.6  
Quintile 4 25.7 26.8 22.7 17.1  24.3 29.0 26.2 17.2  27.4 25.5 22.0  26.4 24.0  

Quintile 3 21.4 21.4 26.2 17.6  24.0 22.7 15.0 6.2  23.2 18.2 21.9  22.0 19.7  

Quintile 2 13.9 13.4 14.0 18.7  18.0 11.6 7.3 9.4  13.0 12.8 17.6  13.8 14.3  
Quintile 1 8.3 7.6 8.2 15.7  12.0 5.7 2.8 5.9  6.9 6.9 14.0  7.1 11.3  

Diagnosed chronic 

illness: 

    ns     ns    ns   ns 

None diagnosed 82.4 82.4 87.7 78.0  80.9 83.2 84.6 84.2  83.1 81.5 81.9  82.2 82.6  

Diagnosed 17.6 17.6 12.3 22.0  19.1 16.8 15.4 15.8  16.9 18.5 18.1  17.8 17.4  

Smoker status:     *      ns    ns   ns 
Non-smoker 45.4 45.0 58.1 39.9  47.4 42.2 46.0 40.4  47.9 44.8 40.8  46.2 43.6  
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Ex-smoker 34.3 34.1 29.1 40.7  34.0 35.6 32.6 37.7  34.1 35.8 32.5  34.7 33.3  
Smoker 20.3 20.9 12.8 19.4  18.6 22.2 21.4 21.9  18.0 19.4 26.7  19.1 23.1  

BMI:      ns     ns    ns   *  

Underweights/normal 39.5 38.6 47.2 2.3  39.4 38.7 41.4 36.2  39.5 40.0 38.7  41.0 35.8  
Overweight 34.2 33.9 34.3 36.8  36.7 32.0 31.6 29.8  36.0 34.7 29.3  34.6 33.3  

Obese/very obese 6.3 27.5 18.5 22.9  23.9 29.3 27.0 34.0  24.5 25.3 32.0  24.4 30.9  

Satisfaction with 

income: 

    ns     ns    ns   ns 

Satisfied  59.5 59.4 66.6 54.8  57.8 57.8 64.4 72.0  61.1 60.1 55.2  59.2 60.3  

Neutral satisfaction 11.0 10.6 9.9 16.0  11.1 12.3 9.8 6.1  9.8 13.1 10.6  10.8 11.6  

Dissatisfied 29.5 30.6 23.5 29.2  31.1 29.9 25.8 21.9  29.1 26.8 34.2  30.0 28.1  

Job satisfaction:     **      ns    ns   ns 

Satisfied 80.8 79.6 85.7 89.3  81.3 80.6 80.3 78.4  82.2 79.9 79.0  80.7 81.1  

Neutral satisfaction 5.7 6.0 6.4 2.1  6.0 6.1 4.5 5.1  4.7 6.7 6.6  5.5 6.2  
Dissatisfied 13.5 14.4 7.9 8.6  12.7 13.3 15.2 16.5  13.1 13.4 14.4  13.8 12.7  

Job physicality     ns     *     ***    ***  

Not at all 21.5 20.8 26.0 24.3  23.3 17.4 22.2 24.2  14.4 24.5 32.8  17.2 31.6  

Not very 40.0 40.2 40.6 37.9  40.6 40.1 36.3 49.9  35.7 40.1 49.8  38.1 44.7  
Fairly 24.9 24.9 23.0 25.5  22.4 27.5 28.8 19.4  31.2 22.7 13.7  28.5 16.1  

Very physical 13.6 14.1 10.4 12.3  13.7 15.0 12.7 6.5  18.7 12.7 3.6  16.2 7.6  

Work autonomy:     ***      *     ns   **  

Mean (95%CI) 10.8 

(10.6, 

11.0) 

10.5 

(10.3,  

10.7) 

10.7 

(9.9,  

11.5)  

14.3 

(14.0, 

14.7) 

 10.3 

(10.0, 

10.6) 

11.3 

(10.9, 

11.6) 

11.6 

(11.2, 

12.0) 

11.5 

(10.6, 

12.4) 

 11.0 

(10.7, 

11.2) 

11.0 

(10.6, 

11.3) 

10.4 

(10.0, 

10.9) 

 11.0 

(10.8,  

11.2) 

10.4 

(10.0, 10.8) 

 

Ln CRP:     *      *     ns   *  
Mean (95%CI) 0.27 

(0.22, 
0.31) 

0.28 

(0.24 
0.33) 

0.30 

(0.13, 
0.48) 

0.07 

(-0.07, 
0.21) 

 0.24 

(0.18, 
0.29) 

0.34 

(0.25, 
0.42) 

0.22 

(0.12, 
0.33) 

0.31 

(0.08,  
0.54) 

 0.24 

(0.18, 
0.30) 

0.28 

(0.21, 
0.36) 

0.29 

(0.19, 
0.38) 

 0.24 

(0.19, 
0.28) 

0.33 

(0.25, 
0.41) 

 

Ln Fibrinogen:      ns     *     ns   ns 

Mean (95%CI) 0.97 

(0.96, 
0.98) 

0.97 

(0.96, 
0.98) 

0.98 

(0.94, 
1.02) 

0.96 

(0.92, 
0.99) 

 0.97 

(0.96, 
0.98) 

0.98 

(0.96, 
1.00) 

0.94 

(0.92, 
0.96) 

0.98 

(0.93, 
1.03) 

 0.96 

(0.95, 
0.98) 

0.96 

(0.94, 
0.98) 

0.98 

(0.96, 
1.00) 

 0.96 

(0.95, 
0.97) 

0.98 

(0.96, 
1.00) 

 

Work hours <35 hr/wk ópart-time; 35-40 hr/wk ófull-timeô 41-54 hr/wk ólong hoursô, Ó55 hr/wk óextra-long hoursô.  Results are reported as means for log-transformed fibrinogen and CRP data.  All samples use 

multiply imputed data, imputed independently for men and women, with 35 imputations for each, and analysis restricted to those participants with observed data on the outcome measures (GHQ-12).  Samples 

sizes (n) are un-weighted and proportions were derived after applying the UKHLS recommended survey weights.  Column percentages have been rounded up and may not add up exactly to 100.  ***pÒ0.001, ** 

pÒ0.01, * pÒ0.05, ns>0.05.     
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12.2.2 Associations between markers of inflammation and depressive symptoms 
 

 

Table 12.5: Bivariate association between markers of inflammation and depressive symptoms for men 
and women 

 Men (n=2,233) Women (n=2,457) 

 CRP Fibrinogen CRP Fibrinogen 

 Coef 95% CI Coef 95% CI Coef 95% CI Coef 95% CI 

Markers of inflammation (continuous ï high=more inflammation) 

CRP 0.09 -0.15, 0.32   0.16 -0.10, 0.41   

Fibrinogen   0.40 -0.62, 1.42   0.50 -0.88, 1.88 

Constant 10.1 9.89, 10.3 9.75 8.78, 10.7 11.1 10.9, 11.3 10.6 9.28, 12.0 
Multiply imputed data, including imputed biomarkers, with analysis restricted to participants with complete observations on 
depressive symptoms.  Sample sizes unweighted, but recommended survey weights applied to OLS regression analyses. 
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12.2.3 Bio-marker sub-sample, bivariate association between sample characteristics 
and mean depressive symptoms  

 

Table 12.6: Unadjusted mean depressive symptoms by sample characteristics in the biomarker sub-
sample 
 Depressive symptoms (GHQ-12) 

 Men (n=2,233) Women (n=2,457) 

 Mean (95%CI) Mean (95%CI) 

WORK PATTERNS 

Precariousness   
Permanent a 10.1 (9.8, 10.3) 11.2 (11.0, 11.5) 
Temporary 10.0 (8.9, 11.2) 10.5 (9.7, 11.4) 
Self-employed 10.4 (9.8, 10.9) 10.7 (10.1, 11.4) 

Work hours (hr/wk):   
<35 (Part-time) 9.9 (9.3, 10.5) 11.2 (10.9, 11.5) 
35-40 (Full-time) a 10.3 (9.9, 10.7) 11.1 (10.7, 11.5) 
41-54 (Long hours) 10.1 (9.7, 10.4) 11.1 (10.5, 11.6) 
җрр ό9ȄǘǊŀ-long hours) 9.9 (9.3, 10.4) 11.4 (10.3, 12.5) 

Weekend work:   
No weekends a 10.0 (9.6, 10.4) 10.9 (10.6, 11.2) 
Some weekends 10.2 (9.9, 10.5) 11.4 (10.9, 11.8) 
Most/all weekends 10.1 (9.7, 10.6) 11.3 (10.8, 11.9) 

Schedules:   
Standard a 10.0 (9.8, 10.2) 11.2 (10.9, 11.4) 
Nonstandard 10.4 (10.0, 10.8) 11.0 (10.6, 11.5) 

CONFOUNDERS 

Age (years):   
16-34  9.8 (9.4, 10.3) 10.9 (10.4, 11.4) 
җ35 a 10.2 (10.0, 10.5) 11.2 (11.0, 11.5) 

Marital status:   
Single  10.0 (9.4, 10.6) 11.1 (10.4, 11.8) 
Married a 10.1 (9.9, 10.4) 11.0 (10.8 11.2) 
Separated/divorced/widowed 10.4 (9.7, 11.0)) 12.0 (11.2, 12.7)* 

Youngest child in household:   
None a 10.0 (9.7, 10.2) 11.0 (10.7, 11.3) 
Aged 0-4 years 10.4 (9.9, 10.9) 11.6 (10.9, 12.2) 
Aged 5-9 years 10.3 (9.6, 10.9) 11.4 (10.7, 12.0) 
Aged 10-15 years 10.4 (9.8, 11.0) 11.4 (10.8, 12.0) 

Educational attainment:   
Degree (or higher) a 10.3 (9.9, 10.6) 11.0 (10.7 11.3) 
A-level (or equivalent) 10.2 (9.8, 10.7) 11.0 (10.5, 11.5) 
D/{9Ωǎ όƻǊ ŜǉǳƛǾŀƭŜƴǘύ 9.6 (9.2, 10.0)* 11.2 (10.7, 11.7) 
Other qualification 10.5 (9.8, 11.2) 11.8 (11.0, 12.7) 
No qualifications 9.8 (9.0, 10.7) 11.5 (10.5, 12.4) 

NS-SEC occupations:   
Managerial/professional a 10.1 (9.8, 10.5) 11.0 (10.7, 11.4) 
Intermediate 10.5 (10.0, 11.0) 11.2 (10.7, 11.6) 
Routine 9.8 (9.5, 10.2) 11.2 (10.8, 11.6) 

Equivalised household income:   
5th quintile (highest amount) a   9.9 (9.5, 10.2) 10.9 (10.5, 11.2) 
4th quintile 10.0 (9.6, 10.4) 10.9 (11.5, 11.3) 
3rd quintile 10.2(9.7, 10.7) 11.1 (10.6, 11.7) 
2nd quintile 10.5 (9.8, 11.1) 11.8 (11.1, 12.5)* 
1st quintile 10.9 (10.5, 11.2)* 11.7 (10.7, 12.7) 

Diagnosed chronic illness:   
Not diagnosed a 10.0 (9.8, 10.3) 11.0 (10.8, 11.3) 
Diagnosed 10.4 (10.0, 10.8) 11.6 (11.1, 12.2) 

Smoker status:   
Non-smoker a 9.8 (9.5, 10.1) 10.9 (10.5, 11.2) 
Ex-smoker 10.0 (9.7, 10.3) 11.1 (10.7, 11.4) 
Smoker 10.8 (10.3, 11.3)*** 11.8 (11.2, 12.4)* 
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BMI:   
¦ƴŘŜǊǿŜƛƎƘǘ ǘƻ ƴƻǊƳŀƭ όҖмуΦлύ 10.1 (9.7, 10.6) 10.9 (10.6, 11.3) 
Overweight (>18 to ҖолΦлύ 10.0 (9.7, 10.3) 10.9 (10.5, 11.3) 
Obese to very obese (>30.0) 10.3 (9.9, 10.6) 11.7 (11.2 12.1)* 

WORK CONDITIONS 

Satisfaction with income:   
Satisfied a 9.2 (8.9, 9.4) 10.1 (9.8, 10.3) 
Neutral satisfaction 10.1 (9.5, 10.6)** 11.7 (11.0, 12.4)*** 
Dissatisfied 12.2 (11.8, 12.7)*** 13.0 (12.6, 13.5)*** 

Job physicality:   
Not at all physical a 9.7 (9.3, 10.1) 11.1 (10.6, 11.6) 
Not very physical  10.0 (9.6, 10.3) 10.9 (10.6, 11.3) 
Fairly physical 10.5 (10.0, 10.9)* 11.2 (10.8, 11.6) 
Very physical 10.7 (10.1, 11.3)** 11.7 (11.0, 12.4) 

Job satisfaction:   
Satisfied a 9.5 (9.3, 9.7) 10.5 (10.3, 10.8) 
Neutral satisfaction 11.0 (10.1, 11.8)*** 13.4 (12.4, 14.5)*** 
Dissatisfied 12.9 (12.2, 13.5)*** 13.7 (13.0, 14.4)*** 

All mean scores were derived after applying the UKHLS recommended survey weights and using the pooled MI 
datasets.  
 a reference category in OLS regression analyses on pooled MI data for determining differences in means. 
ϝϝϝǇҖлΦллмΣ ϝϝ ǇҖлΦлмΣ ϝ ǇҖлΦлрΣ ƴǎ>0.05.  
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12.2.4 Regression analyses for the biomarker sub-sample 
 

Table 12.7: Association between precarious work and depressive symptoms in the biomarker sub-sample (MI data) 
 Men (n=2,233) Women (n=2,457) 

 Model 1 (age) Model 2 (M1 + 
demographics + 

SEP) 

Model 3 (M2 + 
health) 

Model 4 (M3 + 
work conditions) 

Model 5 (M4 + 
inflammation) 

Model 1 (age) Model 2 (M1 + 
demographics + 

SEP) 

Model 3 (M2 + 
health) 

Model 4 (M3 + 
work conditions) 

Model 5 (M4 + 
inflammation) 

 Coef 95% CI Coef 95% CI Coef 95% CI Coef 95% CI Coef 95% CI Coef 95% CI Coef 95% CI Coef 95% CI Coef 95% CI Coef 95% CI 

Work pattern (ref: permanent employment)  

Temporary 0.32 -0.85, 
1.49 

0.30 -0.86, 
1.45 

0.34 -0.81, 
1.48 

0.41 -0.63, 
1.45 

0.41 -0.63, 
1.45 

-0.47 -1.34, 
0.39 

-0.47 -1.32, 
0.37 

-0.40 -1.25, 
0.45 

-0.10 -0.91, 
0.71 

-0.11 -0.92, 
0.70 

Self-employed 0.41 -0.17, 
0.98 

-0.13 -0.83, 
0.57 

-0.11 -0.81, 
0.59 

0.25 -0.40, 
0.91 

0.25 -0.41, 
0.91 

-0.44 -1.15, 
0.27 

-0.65 -1.44, 
0.14 

-0.69 -1.49, 
0.11 

-0.31 -1.07, 
0.45 

-0.29 -1.04, 
0.47 

Age (continuous: low to high) 

Age  0.20 0.10, 
0.29 

0.23 0.12, 
0.34 

0.23 0.12, 
0.33 

0.15 0.05, 
0.25 

0.15 0.05, 
0.25 

0.20 0.08, 
0.33 

0.23 0.09, 
0.36 

0.22 0.09, 
0.36 

0.14 0.01, 
0.27 

0.14 0.02, 
0.27 

Age2 <-0.01 <-0.01,  
<-0.01 

<-0.01 <-0.01,  
<-0.01 

<-0.01 <-0.01,  
<-0.01 

<-0.01 <-0.01, 
 <-0.01 

<-0.01 <-0.01, 
 <-0.01 

<-0.01 <-0.01,  
<-0.01 

<-0.01 <-0.01,  
<-0.01 

<-0.01 <-0.01, 
 <-0.01 

<-0.01 <-0.01,  
<-0.01 

<-0.01 <-0.01, 
<-0.01 

Marital status (ref: married/cohabiting) 

Single   0.51 -0.29, 
1.31 

0.47 -0.32, 
1.26 

0.33 -0.42, 
1.08 

0.33 -0.42, 
1.08 

  0.54 -0.20, 
1.29 

0.45 -0.31, 
1.21 

0.31 -0.41, 
1.03 

0.32 -0.40, 
1.04 

Sep/Div/Widow   0.41 -0.31, 
1.13 

0.33 -0.39, 
1.05 

0.39 -0.28, 
1.06 

0.38 -0.29, 
1.06 

  0.89 0.10, 
1.69 

0.81 0.02, 
1.60 

0.30 -0.44, 
1.04 

0.30 -0.44, 
1.03 

Youngest child in household (ref: none) 

0-4 years   0.22 -0.47, 
0.92 

0.23 -0.46, 
0.92 

0.33 -0.28, 
0.95 

0.33 -0.28, 
0.95 

  0.66 -0.16, 
1.49 

0.66 -0.17, 
1.48 

0.73 -0.05, 
1.50 

0.74 -0.04, 
1.52 

5-9 years   -0.10 -0.86, 
0.66 

-0.10 -0.85, 
0.64 

-0.04 -0.71, 
0.63 

-0.05 -0.72, 
0.62 

  0.06 -0.69, 
0.82 

0.10 -0.66, 
0.85 

0.12 -0.62, 
0.87 

0.13 -0.61, 
0.88 

10-15 years   0.071 -0.61, 
0.75 

0.08 -0.59, 
0.75 

0.13 -0.52, 
0.78 

0.13 -0.52, 
0.78 

  0.07 -0.68, 
0.81 

0.10 -0.63, 
0.84 

0.36 -0.33, 
1.06 

0.37 -0.32, 
1.06 

Educational attainment (ref: degree/higher degree) 

A-level   -0.05 -0.66, 
0.55 

-0.09 -0.69, 
0.50 

-0.12 -0.68, 
0.45 

-0.12 -0.68, 
0.45 

  -0.06 -0.73, 
0.61 

-0.11 -0.78, 
0.55 

-0.25 -0.87, 
0.37 

-0.27 -0.88, 
0.34 

GCSE   -0.66 -1.24,  
-0.08 

-0.78 -1.36,  
-0.20 

-0.63 -1.17,  
-0.08 

-0.62 -1.17,  
-0.08 

  0.05 -0.61, 
0.71 

-0.02 -0.68, 
0.63 

-0.09 -0.71, 
0.53 

-0.10 -0.71, 
0.51 

Other    0.15 -0.67, 
0.98 

0.01 -0.83, 
0.85 

0.19 -0.59, 
0.97 

0.19 -0.60, 
0.97 

  0.76 -0.23, 
1.76 

0.69 -0.31, 
1.70 

0.48 -0.46, 
1.43 

0.46 -0.47, 
1.39 

No qualifications    -0.46 -1.45, 
0.53 

-0.61 -1.63, 
0.41 

-0.26 -1.31, 
0.79 

-0.27 -1.32, 
0.79 

  0.59 -0.55, 
1.73 

0.41 -0.74, 
1.57 

0.45 -0.66, 
1.56 

0.42 -0.69, 
1.53 

NS-SEC occupational classification (ref: manager/professional) 
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Intermediate   0.36 -0.32, 
1.05 

0.39 -0.29, 
1.07 

0.22 -0.41, 
0.86 

0.22 -0.41, 
0.86 

  0.24 -0.43, 
0.91 

0.25 -0.42, 
0.92 

0.12 -0.52, 
0.76 

0.12 -0.53, 
0.76 

Routine   -0.44 -1.03, 
0.15 

-0.49 -1.08, 
0.10 

-0.59 -1.18, 
<-0.01 

-0.60 -1.19,  
<-0.01 

  -0.12 -0.78, 
0.54 

-0.15 -0.81, 
0.50 

-0.33 -1.01, 
0.34 

-0.35 -1.02, 
0.33 

Equivalised household income (ref: 5th quintile ς highest) 

4th quintile   0.27 -0.25, 
0.80 

0.30 -0.22, 
0.83 

<-0.01 -0.49, 
0.48 

-0.01 -0.50, 
0.48 

  -0.07 -0.63, 
0.49 

-0.08 -0.64, 
0.48 

-0.39 -0.93, 
0.15 

-0.40 -0.95, 
0.14 

3rd quintile   0.63 <-0.01, 
1.26 

0.57 -0.06, 
1.20 

-0.11 -0.72, 
0.50 

-0.12 -0.73, 
0.50 

  0.10 -0.60, 
0.79 

0.08 -0.62, 
0.77 

-0.42 -1.10, 
0.27 

-0.43 -1.12, 
0.26 

2nd quintile   0.94 0.13, 
1.74 

0.81 0.02, 
1.60 

0.12 -0.63, 
0.87 

0.11 -0.64, 
0.86 

  0.74 -0.10, 
1.58 

0.70 -0.16, 
1.56 

0.15 -0.67, 
0.98 

0.15 -0.68, 
0.97 

1st quintile 
(lowest) 

  1.23 0.25, 
2.21 

1.11 0.14, 
2.08 

-0.02 -0.96, 
0.92 

-0.03 -0.97, 
0.92 

  0.62 -0.52, 
1.76 

0.56 -0.59, 
1.70 

-0.11 -1.19, 
0.96 

-0.12 -1.19, 
0.96 

Smoker status (ref: non-smoker) 

Ex-smoker     0.32 -0.14, 
0.77 

0.26 -0.17, 
0.69 

0.26 -0.18, 
0.69 

    0.13 -0.34, 
0.60 

-0.05 -0.50, 
0.41 

-0.05 -0.50, 
0.41 

Smoker     1.09 0.51, 
1.66 

0.85 0.29, 
1.41 

0.84 0.27, 
1.41 

    0.64 -0.07, 
1.35 

0.43 -0.24, 
1.09 

0.42 -0.24, 
1.07 

Diagnosed chronic illness (ref: none) 

Diagnosed 
condition 

    0.50 <0.01, 
1.00 

0.51 0.06, 
0.97 

0.51 0.05, 
0.97 

    0.69 0.03, 
1.35 

0.46 -0.16, 
1.07 

0.44 -0.17, 
1.05 

Satisfaction with income (ref: satisfied) 

Neutral        0.74 0.16, 
1.32 

0.74 0.16, 
1.32 

      1.43 0.70, 
2.16 

1.42 0.69, 
2.15 

Dissatisfied       2.45 1.89, 
3.01 

2.45 1.89, 
3.01 

      2.52 1.96, 
3.08 

2.51 1.95, 
3.07 

Job physicality (ref: not at all physical) 

Not very physical       0.25 -0.26, 
0.77 

0.25 -0.26, 
0.77 

      0.07 -0.51, 
0.66 

0.068 -0.52, 
0.65 

Fairly physical       0.73 0.10, 
1.36 

0.73 0.10, 
1.36 

      0.21 -0.46, 
0.87 

0.21 -0.45, 
0.87 

Very physical       0.90 0.18, 
1.61 

0.89 0.18, 
1.61 

      0.74 -0.15, 
1.63 

0.74 -0.15, 
1.64 

Job satisfaction (ref: satisfied) 

Neutral        0.86 0.03, 
1.68 

0.85 0.03, 
1.68 

      2.41 1.38, 
3.44 

2.42 1.40, 
3.45 

Dissatisfied       2.52 1.84, 
3.20 

2.52 1.84, 
3.21 

      2.58 1.84, 
3.32 

2.58 1.84, 
3.32 

Work autonomy (continuous: high = more autonomy 

Work autonomy        -0.06 -0.11,  -0.06 -0.11,        -0.05 -0.13, -0.05 -0.13, 
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<-0.01 <-0.01 0.00 0.02 

Markers of inflammation (continuous: low to high) 

lnCRP         0.02 -0.25, 
0.29 

        0.09 -0.17, 
0.36 

lnfibrinogen         0.16 -1.01, 
1.33 

        0.19 -1.30, 
1.67 

Constant 6.14 4.04, 
8.24 

5.14 2.50, 
7.79 

4.86 2.26, 
7.46 

5.81 3.25, 
8.37 

5.76 3.10, 
8.42 

7.17 4.37, 
9.98 

6.05 2.97, 
9.13 

6.08 2.98, 
9.18 

7.13 3.91, 
10.3 

6.95 3.36, 
10.5 

Multiply imputed data with analysis restricted to participants with complete observations on depressive symptoms.  Sample sizes are unweighted, but recommended survey weights were applied to OLS regression analyses.  Bold 
denotes at least 95% level of statistical significance 
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Table 12.8: Association between weekly work hours and depressive symptoms in the biomarker sub-sample (MI data) 
 Men (n=2,233) Women (n=2,457) 

 Model 1 (age) Model 2 (M1 + 
demographics + 

SEP) 

Model 3 (M2 + 
health) 

Model 4 (M3 + 
work conditions) 

Model 5 (M4 + 
inflammation) 

Model 1 (age) Model 2 (M1 + 
demographics + 

SEP) 

Model 3 (M2 + 
health) 

Model 4 (M3 + 
work conditions) 

Model 5 (M4 + 
inflammation) 

 Coef 95% CI Coef 95% CI Coef 95% CI Coef 95% CI Coef 95% CI Coef 95% CI Coef 95% CI Coef 95% CI Coef 95% CI Coef 95% CI 

Work pattern (ref: 35-40 hrs/wk) 

<35 hrs/wk -0.01 -0.74, 
0.73 

-0.17 -0.90, 
0.56 

-0.22 -0.95, 
0.51 

-0.11 -0.79, 
0.56 

-0.12 -0.80, 
0.56 

0.06 -0.49, 
0.60 

-0.05 -0.65, 
0.55 

-0.01 -0.61, 
0.58 

-0.05 -0.61, 
0.51 

-0.03 -0.59, 
0.53 

41-54 hrs/wk -0.29 -0.79, 
0.21 

-0.18 -0.68, 
0.32 

-0.21 -0.70, 
0.29 

-0.18 -0.65, 
0.29 

-0.18 -0.65, 
0.29 

-0.08 -0.80, 
0.65 

0.07 -0.66, 
0.80 

0.05 -0.67, 
0.78 

0.11 -0.59, 
0.80 

0.12 -0.57, 
0.81 

җ55 hrs/wk -0.53 -1.18, 
0.12 

-0.40 -1.06, 
0.25 

-0.49 -1.14, 
0.16 

-0.43 -1.04, 
0.17 

-0.43 -1.04, 
0.17 

0.23 -0.94, 
1.40 

0.28 -0.88, 
1.44 

0.27 -0.89, 
1.43 

0.41 -0.70, 
1.53 

0.41 -0.71, 
1.52 

Age (continuous: low to high) 

Age  0.20 0.11, 
0.30 

0.22 0.11, 
0.34 

0.22 0.11, 
0.33 

0.15 0.02, 
0.25 

0.14 0.04, 
0.25 

0.21 0.09, 
0.33 

0.24 0.10, 
0.37 

0.23 0.10, 
0.36 

0.14 0.01, 
0.27 

0.14 0.01, 
0.27 

Age2 <-0.01 <-0.01, 
<-0.01 

<-0.01 <-0.01, 
<-0.01 

<-0.01 <-0.01, 
<-0.01 

<-0.01 <-0.01, 
<-0.01 

<-0.01 <-0.01, 
<-0.01 

<-0.01 <-0.01, 
<-0.01 

<-0.01 <-0.01, 
<-0.01 

<-0.01 <-0.01, 
<-0.01 

<-0.01 <-0.01, 
<-0.01 

<-0.01 <-0.01, 
<-0.01 

Marital status (ref: married/cohabiting) 

Single   0.51 -0.29, 
1.31 

0.47 -0.32, 
1.26 

0.33 -0.42, 
1.08 

0.32 -0.42, 
1.07 

  0.54 -0.22, 
1.30 

0.45 -0.32, 
1.22 

0.30 -0.43, 
1.03 

0.31 -0.41, 
1.04 

Sep/Div/Widow   0.41 -0.31, 
1.12 

0.33 -0.39, 
1.05 

0.38 -0.29, 
1.06 

0.38 -0.29, 
1.06 

  0.90 0.10, 
1.69 

0.83 0.04, 
1.62 

0.28 -0.46, 
1.03 

0.28 -0.45, 
1.02 

Youngest child in household (ref: none) 

0-4 years   0.22 -0.48, 
0.92 

0.23 -0.46, 
0.92 

0.34 -0.28, 
0.95 

0.34 -0.28, 
0.95 

  0.69 -0.17, 
1.55 

0.67 -0.19, 
1.53 

0.76 -0.06, 
1.57 

0.76 -0.05, 
1.58 

5-9 years   -0.11 -0.87, 
0.65 

-0.11 -0.86, 
0.63 

-0.04 -0.72, 
0.63 

-0.05 -0.72, 
0.63 

  0.12 -0.67, 
0.91 

0.14 -0.65, 
0.92 

0.17 -0.60, 
0.94 

0.18 -0.60, 
0.95 

10-15 years   0.076 -0.60, 
0.75 

0.09 -0.58, 
0.75 

0.14 -0.51, 
0.78 

0.13 -0.52, 
0.78 

  0.07 -0.69, 
0.83 

0.10 -0.65, 
0.85 

0.37 -0.33, 
1.07 

0.38 -0.32, 
1.07 

Educational attainment (ref: degree/higher degree) 

A-level   -0.055 -0.66, 
0.55 

-0.10 -0.70, 
0.50 

-0.12 -0.69, 
0.44 

-0.13 -0.69, 
0.44 

  -0.03 -0.69, 
0.64 

-0.08 -0.74, 
0.59 

-0.23 -0.85, 
0.39 

-0.25 -0.86, 
0.36 

GCSE   -0.66 -1.25, 
 -0.078 

-0.79 -1.37,  
-0.21 

-0.64 -1.18,  
-0.09 

-0.63 -1.18,  
-0.08 

  0.14 -0.51, 
0.79 

0.06 -0.58, 
0.71 

-0.04 -0.65, 
0.56 

-0.06 -0.66, 
0.55 

Other    0.16 -0.67, 
0.99 

0.02 -0.83, 
0.86 

0.20 -0.58, 
0.99 

0.20 -0.59, 
0.99 

  0.80 -0.19, 
1.79 

0.73 -0.27, 
1.73 

0.52 -0.43, 
1.46 

0.49 -0.44, 
1.42 

No qualifications    -0.46 -1.44, 
0.53 

-0.60 -1.62, 
0.42 

-0.25 -1.28, 
0.79 

-0.25 -1.30, 
0.79 

  0.67 -0.45, 
1.79 

0.49 -0.64, 
1.63 

0.50 -0.59, 
1.60 

0.47 -0.63, 
1.56 
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NS-SEC occupational classification (ref: manager/professional) 

Intermediate   0.30 -0.32, 
0.92 

0.34 -0.28, 
0.96 

0.32 -0.25, 
0.88 

0.32 -0.25, 
0.89 

  0.13 -0.51, 
0.78 

0.13 -0.52, 
0.78 

0.08 -0.55, 
0.71 

0.08 -0.54, 
0.71 

Routine   -0.40 -0.97, 
0.18 

-0.45 -1.02, 
0.13 

-0.61 -1.19,  
-0.02 

-0.61 -1.20,  
-0.03 

  -0.05 -0.73, 
0.63 

-0.09 -0.76, 
0.58 

-0.29 -0.98, 
0.41 

-0.30 -1.00, 
0.39 

Equivalised household income (ref: 5th quintile ς highest) 

4th quintile   0.24 -0.30, 
0.78 

0.26 -0.28, 
0.79 

-0.06 -0.55, 
0.43 

-0.07 -0.56, 
0.43 

  -0.04 -0.61, 
0.52 

-0.06 -0.62, 
0.51 

-0.36 -0.91, 
0.19 

-0.37 -0.92, 
0.18 

3rd quintile   0.58 -0.06, 
1.22 

0.51 -0.13, 
1.15 

-0.18 -0.80, 
0.44 

-0.18 -0.81, 
0.44 

  0.10 -0.60, 
0.80 

0.08 -0.62, 
0.77 

-0.39 -1.07, 
0.30 

-0.40 -1.09, 
0.29 

2nd quintile   0.87 0.07, 
1.68 

0.74 -0.05, 
1.52 

0.06 -0.70, 
0.81 

0.05 -0.70, 
0.81 

  0.71 -0.12, 
1.55 

0.66 -0.19, 
1.52 

0.17 -0.65, 
0.99 

0.16 -0.66, 
0.99 

1st quintile 
(lowest) 

  1.18 0.22, 
2.14 

1.06 0.11, 
2.01 

-0.04 -0.97, 
0.88 

-0.04 -0.97, 
0.88 

  0.56 -0.58, 
1.69 

0.48 -0.66, 
1.62 

-0.10 -1.17, 
0.96 

-0.11 -1.18, 
0.96 

Smoker status (ref: non-smoker) 

Ex-smoker     0.33 -0.13, 
0.78 

0.26 -0.18, 
0.70 

0.26 -0.18, 
0.70 

    0.12 -0.34, 
0.59 

-0.05 -0.51, 
0.40 

-0.06 -0.51, 
0.40 

Smoker     1.10 0.52, 
1.68 

0.86 0.30, 
1.43 

0.85 0.28, 
1.42 

    0.63 -0.08, 
1.34 

0.41 -0.25, 
1.07 

0.40 -0.25, 
1.06 

Diagnosed chronic illness (ref: none) 

Diagnosed 
condition 

    0.51 0.01, 
1.02 

0.51 0.05, 
0.97 

0.50 0.04, 
0.97 

    0.69 0.03, 
1.35 

0.45 -0.16, 
1.07 

0.43 -0.18, 
1.04 

Satisfaction with income (ref: satisfied) 

Neutral        0.74 0.15, 
1.32 

0.74 0.16, 
1.32 

      1.42 0.70, 
2.14 

1.42 0.69, 
2.14 

Dissatisfied       2.47 1.91, 
3.03 

2.47 1.91, 
3.03 

      2.52 1.96, 
3.07 

2.51 1.96, 
3.07 

Job physicality (ref: not at all physical) 

Not very physical       0.23 -0.29, 
0.74 

0.23 -0.29, 
0.74 

      0.09 -0.50, 
0.67 

0.08 -0.50, 
0.67 

Fairly physical       0.66 0.02, 
1.29 

0.66 0.02, 
1.29 

      0.24 -0.42, 
0.91 

0.24 -0.42, 
0.91 

Very physical       0.82 0.11, 
1.53 

0.82 0.11, 
1.52 

      0.79 -0.11, 
1.69 

0.80 -0.10, 
1.69 

Job satisfaction (ref: satisfied) 

Neutral        0.84 0.02, 
1.67 

0.84 0.01, 
1.66 

      2.42 1.39, 
3.45 

2.43 1.40, 
3.46 

Dissatisfied       2.51 1.82, 
3.19 

2.51 1.83, 
3.19 

      2.58 1.84, 
3.32 

2.58 1.84, 
3.32 

Work autonomy (continuous: high = more autonomy 

Work autonomy        -0.05 -0.11, -0.05 -0.11,       -0.06 -0.13, -0.06 -0.13, 
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<0.01 <0.01 0.01 0.01 

Markers of inflammation (continuous: low to high) 

lnCRP         0.02 -0.25, 
0.28 

        0.10 -0.17, 
0.36 

lnfibrinogen         0.19 -0.98, 
1.36 

        0.19 -1.29, 
1.67 

Constant 6.25 4.06, 
8.44 

5.37 2.70, 
8.04 

5.14 2.50, 
7.77 

6.10 3.51, 
8.68 

6.03 3.33, 
8.73 

6.92 4.21, 
9.63 

5.80 2.80, 
8.80 

5.85 2.84, 
8.86 

7.09 3.99, 
10.2 

6.89 3.41, 
10.4 

Multiply imputed data with analysis restricted to participants with complete observations on depressive symptoms.  Sample sizes are unweighted, but recommended survey weights were applied to OLS regression analyses.  Bold 
denotes at least 95% level of statistical significance 
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Table 12.9: Association between weekend working and depressive symptoms in the biomarker sub-sample (MI data) 
 Men (n=2,233) Women (n=2,457) 

 Model 1 (age) Model 2 (M1 + 
demographics + 

SEP) 

Model 3 (M2 + 
health) 

Model 4 (M3 + 
work conditions) 

Model 5 (M4 + 
inflammation) 

Model 1 (age) Model 2 (M1 + 
demographics + 

SEP) 

Model 3 (M2 + 
health) 

Model 4 (M3 + 
work conditions) 

Model 5 (M4 + 
inflammation) 

 Coef 95% CI Coef 95% CI Coef 95% CI Coef 95% CI Coef 95% CI Coef 95% CI Coef 95% CI Coef 95% CI Coef 95% CI Coef 95% CI 

Work pattern (ref: no weekends) 

Some weekends 0.10 -0.38, 
0.58 

0.09 -0.39, 
0.57 

0.05 -0.43, 
0.53 

0.26 -0.17, 
0.70 

0.26 -0.17, 
0.70 

0.43 -0.11, 
0.97 

0.46 -0.09, 
1.00 

0.44 -0.12, 
0.99 

0.47 -0.07, 
1.00 

0.46 -0.07, 
1.00 

Most/all 
weekends 

0.23 -0.35, 
0.80 

0.23 -0.36, 
0.82 

0.20 -0.39, 
0.79 

0.25 -0.29, 
0.80 

0.26 -0.29, 
0.80 

0.56 -0.03, 
1.15 

0.44 -0.15, 
1.02 

0.40 -0.18, 
0.99 

0.46 -0.14, 
1.05 

0.46 -0.14, 
1.05 

Age (continuous: low to high) 

Age  0.19 0.10, 
0.29 

0.22 0.12, 
0.33 

0.22 0.12, 
0.33 

0.14 0.04, 
0.24 

0.14 0.04, 
0.24 

0.22 0.10, 
0.34 

0.24 0.10, 
0.37 

0.23 0.09, 
0.36 

0.14 0.01, 
0.27 

0.14 0.01, 
0.27 

Age2 <-0.01 <-0.01, 
<-0.01 

<-0.01 <-0.01, 
<-0.01 

<-0.01 <-0.01, 
<-0.01 

<-0.01 <-0.01, 
<-0.01 

<-0.01 <-0.01, 
<-0.01 

<-0.01 <-0.01, 
<-0.01 

<-0.01 <-0.01, 
<-0.01 

<-0.01 <-0.01, 
<-0.01 

<-0.01 <-0.01, 
<-0.01 

<-0.01 <-0.01, 
<-0.01 

Marital status (ref: married/cohabiting) 

Single   0.52 -0.27, 
1.32 

0.48 -0.30, 
1.27 

0.33 -0.42, 
1.08 

0.33 -0.42, 
1.07 

  0.51 -0.24, 
1.26 

0.42 -0.34, 
1.19 

0.27 -0.44, 
0.99 

0.29 -0.43, 
1.00 

Sep/Div/Widow   0.41 -0.31, 
1.13 

0.33 -0.39, 
1.06 

0.38 -0.30, 
1.05 

0.38 -0.30, 
1.05 

  0.87 0.08, 
1.67 

0.80 0.01, 
1.59 

0.27 -0.47, 
1.01 

0.27 -0.47, 
1.00 

Youngest child in household (ref: none) 

0-4 years   0.21 -0.48, 
0.91 

0.22 -0.47, 
0.91 

0.33 -0.29, 
0.94 

0.33 -0.29, 
0.94 

  0.70 -0.13, 
1.52 

0.69 -0.14, 
1.51 

0.75 -0.02, 
1.52 

0.76 -0.01, 
1.54 

5-9 years   -0.09 -0.85, 
0.66 

-0.09 -0.84, 
0.65 

-0.03 -0.70, 
0.64 

-0.03 -0.70, 
0.64 

  0.16 -0.60, 
0.91 

0.18 -0.57, 
0.94 

0.20 -0.55, 
0.94 

0.21 -0.54, 
0.95 

10-15 years   0.06 -0.62, 
0.73 

0.07 -0.60, 
0.74 

0.10 -0.55, 
0.76 

0.10 -0.55, 
0.76 

  0.09 -0.66, 
0.84 

0.12 -0.62, 
0.86 

0.38 -0.32, 
1.08 

0.39 -0.31, 
1.08 

Educational attainment (ref: degree/higher degree) 

A-level   -0.07 -0.68, 
0.53 

-0.11 -0.71, 
0.49 

-0.14 -0.70, 
0.42 

-0.14 -0.70, 
0.42 

  -0.01 -0.67, 
0.65 

-0.00 -0.72, 
0.60 

-0.21 -0.82, 
0.40 

-0.23 -0.83, 
0.38 

GCSE   -0.69 -1.28,  
-0.10 

-0.81 -1.39,  
-0.23 

-0.65 -1.20,  
-0.10 

-0.65 -1.20,  
-0.10 

  0.14 -0.50, 
0.79 

0.07 -0.57, 
0.71 

-0.04 -0.65, 
0.56 

-0.06 -0.66, 
0.54 

Other    0.15 -0.68, 
0.98 

0.02 -0.82, 
0.86 

0.20 -0.58, 
0.98 

0.20 -0.59, 
0.98 

  0.81 -0.18, 
1.80 

0.75 -0.25, 
1.74 

0.54 -0.40, 
1.47 

0.51 -0.41, 
1.43 

No qualifications    -0.48 -1.47, 
0.50 

-0.63 -1.65, 
0.39 

-0.24 -1.29, 
0.81 

-0.25 -1.30, 
0.81 

  0.68 -0.44, 
1.80 

0.51 -0.63, 
1.65 

0.51 -0.58, 
1.61 

0.48 -0.62, 
1.58 

NS-SEC occupational classification (ref: manager/professional) 

Intermediate   0.28 -0.34, 
0.90 

0.32 -0.29, 
0.94 

0.31 -0.25, 
0.87 

0.31 -0.25, 
0.88 

  0.14 -0.50, 
0.79 

0.14 -0.51, 
0.79 

0.08 -0.54, 
0.70 

0.08 -0.54, 
0.70 

Routine   -0.44 -1.02, -0.49 -1.06, -0.63 -1.21,  -0.63 -1.22,    -0.12 -0.78, -0.14 -0.80, -0.34 -1.01, -0.35 -1.02, 
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0.15 0.09 -0.04 -0.04 0.55 0.52 0.34 0.32 

Equivalised household income (ref: 5th quintile ς highest) 

4th quintile   0.28 -0.25, 
0.80 

0.30 -0.22, 
0.83 

-0.01 -0.49, 
0.48 

-0.01 -0.50, 
0.47 

  -0.04 -0.60, 
0.52 

-0.05 -0.61, 
0.51 

-0.36 -0.90, 
0.18 

-0.37 -0.91, 
0.17 

3rd quintile   0.63 <0.01, 
1.26 

0.57 -0.06, 
1.20 

-0.10 -0.72, 
0.52 

-0.11 -0.73, 
0.51 

  0.10 -0.60, 
0.80 

0.09 -0.61, 
0.78 

-0.39 -1.07, 
0.30 

-0.40 -1.09, 
0.29 

2nd quintile   0.91 0.11, 
1.71 

0.78 <-0.01, 
1.57 

0.13 -0.62, 
0.87 

0.12 -0.62, 
0.87 

  0.69 -0.14, 
1.52 

0.65 -0.20, 
1.49 

0.15 -0.66, 
0.97 

0.15 -0.67, 
0.96 

1st quintile 
(lowest) 

  1.18 0.21, 
2.16 

1.07 0.10, 
2.03 

0.01 -0.93, 
0.94 

0.01 -0.93, 
0.94 

  0.52 -0.61, 
1.65 

0.46 -0.68, 
1.59 

-0.14 -1.20, 
0.93 

-0.14 -1.21, 
0.93 

Smoker status (ref: non-smoker) 

Ex-smoker     0.32 -0.14, 
0.77 

0.26 -0.18, 
0.69 

0.25 -0.18, 
0.69 

    0.11 -0.36, 
0.59 

-0.07 -0.52, 
0.39 

-0.07 -0.52, 
0.39 

Smoker     1.08 0.50, 
1.66 

0.84 0.27, 
1.40 

0.82 0.26, 
1.39 

    0.62 -0.09, 
1.32 

0.41 -0.25, 
1.07 

0.40 -0.26, 
1.05 

Diagnosed chronic illness (ref: none) 

Diagnosed 
condition 

    0.49 -0.01, 
1.00 

0.49 0.03, 
0.95 

0.48 0.02, 
0.95 

    0.68 0.02, 
1.34 

0.44 -0.17, 
1.06 

0.42 -0.19, 
1.03 

Satisfaction with income (ref: satisfied) 

Neutral        0.75 0.17, 
1.33 

0.75 0.17, 
1.33 

      1.40 0.68, 
2.12 

1.39 0.67, 
2.12 

Dissatisfied       2.45 1.90, 
3.01 

2.46 1.90, 
3.02 

      2.52 1.96, 
3.07 

2.51 1.96, 
3.06 

Job physicality (ref: not at all physical) 

Not very physical       0.25 -0.27, 
0.77 

0.25 -0.27, 
0.77 

      0.13 -0.46, 
0.71 

0.12 -0.46, 
0.71 

Fairly physical       0.73 0.10, 
1.36 

0.73 0.10, 
1.36 

      0.35 -0.33, 
1.03 

0.35 -0.32, 
1.03 

Very physical       0.91 0.19, 
1.63 

0.91 0.19, 
1.62 

      0.91 -0.01, 
1.83 

0.91 -0.01, 
1.83 

Job satisfaction (ref: satisfied) 

Neutral        0.87 0.05, 
1.69 

0.86 0.04, 
1.69 

      2.36 1.33, 
3.39 

2.38 1.35, 
3.41 

Dissatisfied       2.51 1.83, 
3.20 

2.52 1.83, 
3.20 

      2.58 1.84, 
3.31 

2.57 1.84, 
3.31 

Work autonomy (continuous: high = more autonomy 

Work autonomy        -0.06 -0.11,  
<-0.01 

-0.06 -0.11, 
 <-0.01 

      -0.06 -0.13, 
0.01 

-0.06 -0.13, 
0.01 

Markers of inflammation (continuous: low to high) 

lnCRP         0.02 -0.24,         0.10 -0.17, 
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0.29 0.36 

lnfibrinogen         0.16 -1.01, 
1.33 

        0.19 -1.28, 
1.65 

Constant 6.18 4.10, 
8.27 

5.12 2.51, 
7.72 

4.87 2.30, 
7.43 

5.85 3.33, 
8.37 

5.80 3.15, 
8.45 

6.53 3.78, 
9.27 

5.58 2.54, 
8.62 

5.66 2.61, 
8.71 

6.81 3.73, 
9.90 

6.63 3.18, 
10.1 

Multiply imputed data with analysis restricted to participants with complete observations on depressive symptoms.  Sample sizes are unweighted, but recommended survey weights were applied to OLS regression analyses.  Bold 
denotes at least 95% level of statistical significance 
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Table 12.10: Association between nonstandard schedules and depressive symptoms in the biomarker sub-sample (MI data) 
 Men (n=2,304) Women (n=2,582) 

 Model 1 (age) Model 2 (M1 + 
demographics + 

SEP) 

Model 3 (M2 + 
health) 

Model 4 (M3 + 
work conditions) 

Model 5 (M4 + 
inflammation) 

Model 1 (age) Model 2 (M1 + 
demographics + 

SEP) 

Model 3 (M2 + 
health) 

Model 4 (M3 + 
work conditions) 

Model 5 (M4 + 
inflammation) 

 Coef 95% CI Coef 95% CI Coef 95% CI Coef 95% CI Coef 95% CI Coef 95% CI Coef 95% CI Coef 95% CI Coef 95% CI Coef 95% CI 

Work pattern (ref: standard schedules) 

Nonstandard 0.38 -0.08, 
0.84 

0.35 -0.11, 
0.82 

0.34 -0.12, 
0.79 

0.19 -0.24, 
0.62 

0.19 -0.23, 
0.62 

-
0.06 

-0.58, 
0.47 

-0.08 -0.60, 
0.43 

-
0.10 

-0.61, 
0.41 

0.05 -0.46, 
0.57 

0.04 -0.47, 
0.56 

Age (continuous: low to high) 

Age  0.19 0.10, 
0.28 

0.22 0.12, 
0.33 

0.22 0.12, 
0.33 

0.14 0.05, 
0.24 

0.14 0.04, 
0.24 

0.21 0.09, 
0.33 

0.24 0.10, 
0.37 

0.23 0.10, 
0.36 

0.14  0.012, 
0.27 

0.14  0.01, 
0.27 

Age2 <-
0.01 

<-0.01, 
<-0.01 

<-0.01 <-0.01, 
<-0.01 

<-
0.01 

<-0.01, 
<-0.01 

<-0.01 <-0.01, 
<-0.01 

<-
0.01 

<-0.01, 
<-0.01 

<-
0.01 

<-0.01, 
<-0.01 

<-0.01 <-0.01, 
<-0.01 

<-
0.01 

<-0.01, 
<-0.01 

<-
0.01  

<-0.01, 
<-0.01 

<-
0.01  

<-0.01, 
<-0.01 

Marital status (ref: married/cohabiting) 

Single   0.53 -0.27, 
1.33 

0.49 -0.30, 
1.28 

0.34 -0.41, 
1.09 

0.34 -0.41, 
1.09 

  0.55 -0.21, 
1.30 

0.45 -0.31, 
1.22 

0.31 -0.42, 
1.03 

0.32 -0.40, 
1.04 

Sep/Div/Widow   0.41 -0.30, 
1.13 

0.34 -0.38, 
1.06 

0.39 -0.28, 
1.07 

0.39 -0.29, 
1.06 

  0.92  0.12, 
1.71 

0.84  0.05, 
1.63 

0.30 -0.43, 
1.04 

0.30 -0.43, 
1.04 

Youngest child in household (ref: none) 

0-4 years   0.19 -0.50, 
0.89 

0.20 -0.49, 
0.89 

0.33 -0.29, 
0.94 

0.33 -0.29, 
0.94 

  0.66 -0.16, 
1.49 

0.65 -0.17, 
1.48 

0.72 -0.05, 
1.50 

0.74 -0.04, 
1.51 

5-9 years   -0.11 -0.86, 
0.65 

-
0.11 

-0.85, 
0.64 

-0.04 -0.71, 
0.64 

-0.04 -0.71, 
0.64 

  0.08 -0.67, 
0.84 

0.11 -0.64, 
0.87 

0.13 -0.62, 
0.88 

0.14 -0.61, 
0.89 

10-15 years   0.04 -0.64, 
0.72 

0.05 -0.63, 
0.72 

0.11 -0.54, 
0.77 

0.11 -0.54, 
0.77 

  0.05 -0.70, 
0.80 

0.09 -0.65, 
0.83 

0.36 -0.34, 
1.06 

0.36 -0.33, 
1.06 

Educational attainment (ref: degree/higher degree) 

A-level   -0.08 -0.69, 
0.52 

-
0.12 

-0.72, 
0.47 

-0.14 -0.70, 
0.43 

-0.14 -0.71, 
0.43 

  -0.04 -0.70, 
0.63 

-
0.09 

-0.75, 
0.58 

-0.24 -0.86, 
0.38 

-0.25 -0.87, 
0.36 

GCSE   -0.67 -1.25,  
-0.09 

-
0.79 

-1.37,  
-0.22 

-0.64 -1.18, 
 -0.09 

-0.64 -1.18,  
-0.09 

  0.12 -0.53, 
0.78 

0.05 -0.59, 
0.70 

-0.05 -0.67, 
0.56 

-0.07 -0.68, 
0.54 

Other    0.15 -0.68, 
0.98 

0.01 -0.83, 
0.85 

0.20 -0.58, 
0.99 

0.20 -0.59, 
0.99 

  0.79 -0.21, 
1.78 

0.72 -0.28, 
1.72 

0.51 -0.44, 
1.45 

0.48 -0.45, 
1.41 

No qualifications    -0.49 -1.48, 
0.49 

-
0.64 

-1.65, 
0.38 

-0.25 -1.30, 
0.79 

-0.26 -1.31, 
0.79 

  0.64 -0.48, 
1.77 

0.47 -0.67, 
1.60 

0.49 -0.61, 
1.59 

0.46 -0.64, 
1.56 

NS-SEC occupational classification (ref: manager/professional) 

Intermediate   0.26 -0.36, 
0.89 

0.30 -0.31, 
0.92 

0.31 -0.26, 
0.87 

0.31 -0.26, 
0.88 

  0.12 -0.52, 
0.76 

0.12 -0.53, 
0.76 

0.06 -0.57, 
0.68 

0.06 -0.56, 
0.68 

Routine   -0.45 -1.03, - -1.08, -0.62 -1.20,  -0.62 -1.21,    -0.06 -0.71, - -0.73, -0.32 -0.99, -0.34 -1.00, 
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0.13 0.50 0.08 -0.03 -0.03 0.60 0.09 0.56 0.34 0.33 

Equivalised household income (ref: 5th quintile ς highest) 

4th quintile   0.29 -0.24, 
0.82 

0.32 -0.21, 
0.84 

<-0.01 -0.49, 
0.48 

-0.01 -0.50, 
0.48 

  -0.07 -0.62, 
0.49 

-
0.08 

-0.64, 
0.48 

-0.39 -0.93, 
0.16 

-0.40 -0.94, 
0.15 

3rd quintile   0.64 0.01, 
1.27 

0.58 -0.05, 
1.21 

-0.11 -0.73, 
0.51 

-0.11 -0.74, 
0.51 

  0.07 -0.63, 
0.76 

0.05 -0.65, 
0.75 

-0.42 -1.10, 
0.26 

-0.44 -1.13, 
0.26 

2nd quintile   0.92 0.12, 
1.72 

0.80 0.01, 
1.58 

0.13 -0.61, 
0.87 

0.13 -0.62, 
0.87 

  0.69 -0.15, 
1.52 

0.64 -0.21, 
1.49 

0.14 -0.68, 
0.96 

0.13 -0.69, 
0.95 

1st quintile 
(lowest) 

  1.18 0.22, 
2.15 

1.07 0.11, 
2.03 

<0.01 -0.93, 
0.93 

<-
0.01 

-0.93, 
0.93 

  0.53 -0.61, 
1.66 

0.46 -0.68, 
1.60 

-0.15 -1.22, 
0.91 

-0.15 -1.22, 
0.92 

Smoker status (ref: non-smoker) 

Ex-smoker     0.32 -0.14, 
0.77 

0.26 -0.18, 
0.69 

0.25 -0.18, 
0.69 

    0.13 -0.34, 
0.60 

-0.05 -0.50, 
0.40 

-0.05 -0.51, 
0.40 

Smoker     1.08 0.50, 
1.66 

0.85 0.28, 
1.41 

0.83 0.27, 
1.40 

    0.64 -0.07, 
1.35 

0.42 -0.24, 
1.09 

0.41 -0.25, 
1.07 

Diagnosed chronic illness (ref: none) 

Diagnosed 
condition 

    0.49 -0.02, 
0.99 

0.49 0.03, 
0.95 

0.48 0.02, 
0.95 

    0.69  0.03, 
1.36 

0.46 -0.16, 
1.07 

0.44 -0.18, 
1.05 

Satisfaction with income (ref: satisfied) 

Neutral        0.75 0.17, 
1.33 

0.75 0.17, 
1.34 

      1.42 0.70, 
2.14 

1.41 0.69, 
2.14 

Dissatisfied       2.45 1.89, 
3.01 

2.45 1.89, 
3.01 

      2.52 1.96, 
3.08 

2.51 1.95, 
3.07 

Job physicality (ref: not at all physical) 

Not very 
physical 

      0.24 -0.27, 
0.76 

0.24 -0.27, 
0.76 

      0.09 -0.50, 
0.68 

0.08 -0.51, 
0.67 

Fairly physical       0.71 0.08, 
1.34 

0.71 0.08, 
1.34 

      0.24 -0.44, 
0.92 

0.24 -0.44, 
0.91 

Very physical       0.89 0.17, 
1.60 

0.89 0.17, 
1.60 

      0.78 -0.12, 
1.68 

0.78 -0.12, 
1.68 

Job satisfaction (ref: satisfied) 

Neutral        0.85 0.03, 
1.67 

0.84 0.02, 
1.66 

      2.41 1.38, 
3.44 

2.43 1.40, 
3.46 

Dissatisfied       2.51 1.83, 
3.20 

2.52 1.83, 
3.20 

      2.59 1.85, 
3.32 

2.58 1.85, 
3.32 

Work autonomy (continuous: high = more autonomy 

Work autonomy        -0.05 -0.11, 
<0.01 

-0.05 -0.11, 
<0.01 

      -0.06 -0.13, 
0.02 

-0.06 -0.13, 
0.01 

Markers of inflammation (continuous: low to high) 

lnCRP         0.02 -0.24, 
0.29 

        0.10 -0.17, 
0.37 
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lnfibrinogen         0.17 -1.01, 
1.34 

        0.18 -1.31, 
1.67 

Constant 6.17 4.10, 
8.23 

5.09 2.49, 
7.70 

4.83 2.26, 
7.40 

5.88 3.34, 
8.42 

5.83 3.16, 
8.49 

6.98 4.20, 
9.76 

5.85 2.82, 
8.89 

5.92 2.88, 
8.97 

7.07 3.93, 
10.2 

6.90 3.37, 
10.4 

Multiply imputed data with analysis restricted to participants with complete observations on depressive symptoms.  Sample sizes are unweighted, but recommended survey weights were applied to OLS regression analyses.  
Bold denotes at least 95% level of statistical significance 
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Table 12.11: Association between precarious work and depressive symptoms in the biomarker sub-sample (complete case data) 
 Men (n=1,863) Women (n=2,127) 
 Model 1 

(age) 
Model 2 (M1 + 

demographics + SEP) 
Model 3 (M2 + 

health) 
Model 4 (M3 + 

work conditions) 
Model 5 (M4 + 
inflammation) 

Model 1 
(age) 

Model 2 (M1 + 
demographics + SEP) 

Model 3 (M2 + 
health) 

Model 4 (M3 + 
work conditions) 

Model 5 (M4 + 
inflammation)  

Coef 95% 
CI 

Coef 95% CI Coef 95% CI Coef 95% CI Coef 95% CI Coef 95% 
CI 

Coef 95% CI Coef 95% CI Coef 95% CI Coef 95% CI 

Work pattern (ref: permanent employment) 
Temporary 0.5 -0.7, 

1.8 
0.5 -0.7, 1.8 0.6 -0.6, 

1.8 
0.6 -0.5, 1.7 0.6 -0.5, 1.7 -0.4 -1.3, 

0.5 
-0.4 -1.2, 0.5 -0.3 -1.1, 

0.6 
<0.01 -0.8, 0.8 -0.02 -0.8, 0.8 

Self-employed 0.4 -0.3, 
1.0 

-0.2 -1.0, 0.6 -0.2 -1.0, 
0.6 

0.2 -0.5, 1.0 0.2 -0.5, 1.0 -0.6 -1.4, 
0.08 

-0.8 -1.6, 0.06 -0.8 -1.6, 
0.02 

-0.4 -1.2, 0.4 -0.4 -1.2, 0.4 

Age (continuous: low to high) 

Age  0.2 0.1, 
0.3 

0.3 0.2, 0.4 0.3 0.2, 
0.4 

0.2 0.1, 0.3 0.2 0.10, 0.3 0.2 0.06, 
0.3 

0.2 0.08, 0.4 0.2 0.07, 
0.4 

0.1 -0.01, 0.3 0.1 -0.01, 0.3 

Age2 <-
0.01 

<-
0.01,  

<-
0.01 

<-0.01 <-0.01,  
<-0.01 

<-0.01 <-0.01,  
<-0.01 

<-0.01 <-0.01,  
<-0.01 

<-0.01 <-0.01,  
<-0.01 

<-
0.01 

<-
0.01,  
<-0.01 

<-0.01 <-0.01,  
<-0.01 

<-
0.01 

<-0.01,  
<-0.01 

<-0.01 <-0.01, 
<0.01 

<-0.01 <-0.01, 
<0.01 

Marital status (ref: married/cohabiting) 

Single   0.5 -0.4, 1.4 0.5 -0.4, 
1.3 

0.3 -0.5, 1.2 0.3 -0.5, 1.2   0.5 -0.3, 1.2 0.3 -0.4, 
1.1 

0.2 -0.5, 0.9 0.2 -0.5, 0.9 

Sep/Div/Widow   0.4 -0.4, 1.2 0.3 -0.4, 
1.1 

0.4 -0.4, 1.1 0.4 -0.4, 1.1   0.8 -0.05, 1.7 0.7 -0.2, 
1.5 

0.2 -0.6, 1.0 0.2 -0.6, 1.0 

Youngest child in household (ref: none) 

0-4 years   0.3 -0.5, 1.0 0.3 -0.4, 
1.1 

0.4 -0.3, 1.1 0.4 -0.3, 1.1   0.7 -0.2, 1.6 0.7 -0.2, 
1.6 

0.7 -0.1, 1.6 0.8 -0.09, 1.6 

5-9 years   -0.2 -1.0, 0.6 -0.3 -1.0, 
0.5 

-0.2 -0.9, 0.5 -0.2 -0.9, 0.5   0.10 -0.7, 0.9 0.1 -0.7, 
0.9 

0.1 -0.7, 0.9 0.1 -0.7, 0.9 

10-15 years   -0.04 -0.7, 0.6 -0.03 -0.7, 
0.6 

-0.01 -0.7, 0.7 -0.02 -0.7, 0.7   -0.07 -0.8, 0.7 -0.03 -0.8, 
0.7 

0.2 -0.5, 0.9 0.2 -0.5, 0.9 

Educational attainment (ref: degree/higher degree) 

A-level   0.05 -0.6, 0.7 <0.01 -0.6, 
0.6 

-0.06 -0.7, 0.5 -0.06 -0.7, 0.5   -0.2 -0.8, 0.5 -0.2 -0.9, 
0.5 

-0.4 -1.0, 0.3 -0.4 -1.0, 0.2 

GCSE   -0.6 -1.2, 0.03 -0.7 -1.3,  
-0.07 

-0.6 -1.2, 0.01 -0.6 -1.2, 0.02   0.02 -0.7, 0.7 -0.07 -0.8, 
0.6 

-0.2 -0.8, 0.5 -0.2 -0.9, 0.5 

Other    0.3 -0.6, 1.2 0.2 -0.8, 
1.1 

0.2 -0.6, 1.1 0.2 -0.6, 1.1   0.6 -0.5, 1.7 0.5 -0.6, 
1.6 

0.3 -0.8, 1.3 0.2 -0.8, 1.2 

No qualifications    -0.5 -1.5, 0.5 -0.6 -1.7, 
0.4 

-0.4 -1.4, 0.6 -0.4 -1.4, 0.6   0.5 -0.7, 1.7 0.3 -1.0, 
1.5 

0.3 -0.9, 1.5 0.3 -0.9, 1.5 

NS-SEC occupational classification (ref: manager/professional) 

Intermediate   0.4 -0.4, 1.2 0.4 -0.3, 0.3 -0.4, 1.0 0.3 -0.4, 1.0   0.2 -0.5, 0.9 0.2 -0.5, 0.08 -0.6, 0.8 0.08 -0.6, 0.8 
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1.2 0.9 

Routine   -0.5 -1.1, 0.1 -0.5 -1.2, 
0.07 

-0.6 -1.2, 0.06 -0.6 -1.2, 0.05   -0.06 -0.8, 0.6 -0.1 -0.8, 
0.6 

-0.3 -1.0, 0.4 -0.3 -1.0, 0.4 

Equivalised household income (ref: 5th quintile ς highest) 

4th quintile   0.3 -0.3, 0.8 0.3 -0.3, 
0.9 

0.02 -0.5, 0.5 0.01 -0.5, 0.5   0.2 -0.4, 0.8 0.1 -0.5, 
0.7 

-0.1 -0.7, 0.5 -0.1 -0.7, 0.4 

3rd quintile   0.8 0.08, 1.4 0.7 0.04, 
1.4 

0.1 -0.5, 0.8 0.1 -0.6, 0.8   0.3 -0.5, 1.0 0.3 -0.5, 
1.0 

-0.2 -0.9, 0.6 -0.2 -1.0, 0.6 

2nd quintile   0.8 -0.06, 1.6 0.7 -0.1, 
1.5 

0.07 -0.7, 0.9 0.06 -0.7, 0.8   0.7 -0.2, 1.6 0.7 -0.2, 
1.6 

0.2 -0.7, 1.1 0.2 -0.7, 1.1 

1st quintile 
(lowest) 

  1.2 0.2, 2.1 1.1 0.1, 
2.1 

0.1 -0.8, 1.1 0.1 -0.8, 1.1   0.5 -0.7, 1.7 0.4 -0.8, 
1.6 

-0.2 -1.4, 0.9 -0.2 -1.4, 0.9 

Smoker status (ref: non-smoker) 

Ex-smoker     0.3 -0.2, 
0.7 

0.2 -0.3, 0.7 0.2 -0.3, 0.7     0.2 -0.3, 
0.7 

-0.03 -0.5, 0.5 -0.03 -0.5, 0.5 

Smoker     0.9 0.3, 
1.6 

0.7 0.1, 1.4 0.7 0.09, 1.4     0.9 0.07, 
1.6 

0.6 -0.1, 1.3 0.6 -0.1, 1.3 

Diagnosed chronic illness (ref: none) 

Diagnosed 
condition 

    0.4 -0.08, 
1.0 

0.5 -0.01, 1.0 0.5 -0.01, 1.0     0.6 -0.08, 
1.4 

0.4 -0.2, 1.1 0.4 -0.3, 1.1 

Satisfaction with income (ref: satisfied) 

Neutral        0.7 0.08, 1.4 0.7 0.09, 1.4       1.5 0.7, 2.3 1.5 0.6, 2.3 

Dissatisfied       2.3 1.7, 2.9 2.3 1.7, 2.9       2.4 1.8, 3.0 2.4 1.8, 3.0 

Job physicality (ref: not at all physical) 

Not very physical       0.2 -0.4, 0.7 0.2 -0.4, 0.7       -0.08 -0.7, 0.6 -0.09 -0.7, 0.5 

Fairly physical       0.6 -0.05, 1.3 0.6 -0.05, 1.3       0.01 -0.7, 0.7 0.01 -0.7, 0.7 

Very physical       1.0 0.1, 1.8 1.0 0.1, 1.8       0.6 -0.3, 1.6 0.6 -0.3, 1.6 

Job satisfaction (ref: satisfied) 

Neutral        0.7 -0.2, 1.6 0.7 -0.2, 1.6       2.4 1.2, 3.5 2.4 1.2, 3.5 

Dissatisfied       2.4 1.6, 3.1 2.4 1.6, 3.1       2.3 1.5, 3.0 2.3 1.5, 3.0 

Work autonomy (continuous: high = more autonomy 

Work autonomy        -0.06 -0.1, 
<0.01 

-0.06 -0.1,  
<-0.01 

      -0.06 -0.1, 0.01 -0.07 -0.1, 0.01 

Markers of inflammation (continuous: low to high) 
lnCRP         0.03 -0.3, 0.3         0.1 -0.1, 0.4 
lnfibrinogen         0.3 -0.9, 1.6         0.3 -1.3, 2.0 
Constant 5.2 2.9, 

7.5 
4.0 1.0, 6.9 3.8 0.9, 

6.7 
4.6 1.7, 7.4 4.4 1.4, 7.4 7.2 4.0, 

10 
6.0 2.6, 9.4 6.0 2.6, 

9.4 
7.3 3.8, 11 7.0 3.0, 11 

Sample sizes unweighted but recommended survey weights applied to OLS regression analysis.  Bold denotes at least 95% level of statistical significance 
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Table 12.12: Association between weekly work hours and depressive symptoms in the biomarker sub-sample (complete case data) 
 Men (n=1,863) Women (n=2,127) 

 Model 1 (age) Model 2 (M1 + 
demographics + SEP) 

Model 3 (M2 + 
health) 

Model 4 (M3 + 
work conditions) 

Model 5 (M4 + 
inflammation) 

Model 1 
(age) 

Model 2 (M1 + 
demographics + SEP) 

Model 3 (M2 + 
health) 

Model 4 (M3 + 
work conditions) 

Model 5 (M4 + 
inflammation)  

Coef 95% CI Coef 95% CI Coef 95% CI Coef 95% CI Coef 95% CI Coef 95% 
CI 

Coef 95% CI Coef 95% CI Coef 95% CI Coef 95% CI 

Work pattern (ref: 35-40 hrs/wk) 
<35 hrs/wk -0.1 -0.9, 

0.7 
-0.2 -1.0, 0.5 -0.3 -1.0, 

0.5 
-0.2 -0.9, 0.6 -0.2 -0.9, 0.5 0.05 -0.5, 

0.6 
-0.05 -0.7, 0.6 <0.01 -0.6, 

0.6 
-0.04 -0.6, 0.6 -0.02 -0.6, 0.6 

41-54 hrs/wk -0.4 -0.9, 
0.2 

-0.3 -0.8, 0.3 -0.3 -0.8, 
0.3 

-0.2 -0.7, 0.3 -0.2 -0.7, 0.3 -0.2 -0.9, 
0.6 

-0.03 -0.8, 0.7 -0.06 -0.8, 
0.7 

<0.01 -0.7, 0.7 0.03 -0.7, 0.8 

җ55 hrs/wk -0.5 -1.2, 
0.2 

-0.3 -1.0, 0.4 -0.4 -1.1, 
0.3 

-0.4 -1.0, 0.3 -0.4 -1.0, 0.3 0.09 -1.1, 
1.3 

0.2 -1.0, 1.4 0.2 -1.1, 
1.4 

0.3 -0.8, 1.5 0.3 -0.8, 1.5 

Age (continuous: low to high) 

Age  0.2 0.1, 0.3 0.3 0.1, 0.4 0.3 0.1, 
0.4 

0.2 0.09, 0.3 0.2 0.08, 0.3 0.2 0.07, 
0.3 

0.2 0.09, 0.4 0.2 0.08, 
0.4 

0.1 -0.01, 0.3 0.1 -0.01, 0.3 

Age2 <-
0.01 

<-0.01, 
<-0.01 

<-0.01 <-0.01,  
<-0.01 

<-
0.01 

<-0.01,  
<-0.01 

<-0.01 <-0.01,  
<-0.01 

<-0.01 <-0.01,  
<-0.01 

<-
0.01 

<-
0.01,  

<-
0.01 

<-0.01 <-0.01,  
<-0.01 

<-0.01 <-0.01,  
<-0.01 

<-0.01 <-0.01, 
<0.01 

<-0.01 <-0.01, 
<0.01 

Marital status (ref: married/cohabiting) 

Single   0.5 -0.4, 1.4 0.5 -0.4, 
1.4 

0.3 -0.5, 1.2 0.3 -0.5, 1.2   0.5 -0.3, 1.2 0.3 -0.5, 
1.1 

0.2 -0.6, 0.9 0.2 -0.5, 1.0 

Sep/Div/Widow   0.4 -0.4, 1.2 0.3 -0.4, 
1.1 

0.4 -0.4, 1.1 0.3 -0.4, 1.1   0.8 -0.04, 1.7 0.7 -0.1, 
1.6 

0.2 -0.6, 1.0 0.2 -0.6, 1.0 

Youngest child in household (ref: none) 

0-4 years   0.3 -0.5, 1.1 0.3 -0.4, 
1.1 

0.4 -0.3, 1.1 0.4 -0.3, 1.1   0.7 -0.2, 1.7 0.7 -0.3, 
1.6 

0.7 -0.1, 1.6 0.8 -0.1, 1.6 

5-9 years   -0.2 -1.1, 0.6 -0.3 -1.1, 
0.5 

-0.2 -0.9, 0.6 -0.2 -0.9, 0.5   0.1 -0.7, 1.0 0.1 -0.7, 
1.0 

0.1 -0.7, 1.0 0.2 -0.7, 1.0 

10-15 years   -0.04 -0.7, 0.6 -0.03 -0.7, 
0.6 

-0.01 -0.7, 0.7 -0.01 -0.7, 0.7   -0.07 -0.9, 0.7 -0.05 -0.8, 
0.7 

0.2 -0.5, 0.9 0.2 -0.5, 0.9 

Educational attainment (ref: degree/higher degree) 

A-level   0.03 -0.6, 0.7 -0.01 -0.6, 
0.6 

-0.08 -0.7, 0.5 -0.07 -0.7, 0.5   -0.1 -0.8, 0.6 -0.2 -0.9, 
0.5 

-0.4 -1.0, 0.3 -0.4 -1.0, 0.2 

GCSE   -0.6 -1.3, <0.01 -0.7 -1.3,  
-0.1 

-0.6 -1.2,  
-0.02 

-0.6 -1.2, 
 -0.01 

  0.1 -0.6, 0.8 0.01 -0.7, 
0.7 

-0.1 -0.8, 0.5 -0.1 -0.8, 0.5 

Other    0.3 -0.6, 1.2 0.1 -0.8, 
1.1 

0.2 -0.6, 1.1 0.2 -0.6, 1.1   0.7 -0.4, 1.8 0.6 -0.5, 
1.7 

0.3 -0.7, 1.3 0.3 -0.8, 1.3 

No qualifications    -0.5 -1.5, 0.5 -0.6 -1.7, 
0.4 

-0.4 -1.4, 0.7 -0.4 -1.4, 0.7   0.6 -0.7, 1.8 0.4 -0.9, 
1.6 

0.4 -0.8, 1.5 0.3 -0.9, 1.5 
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NS-SEC occupational classification (ref: manager/professional) 

Intermediate   0.3 -0.4, 1.0 0.3 -0.3, 
1.0 

0.4 -0.2, 1.0 0.4 -0.2, 1.0   0.03 -0.6, 0.7 0.02 -0.7, 
0.7 

<0.01 -0.7, 0.7 0.01 -0.7, 0.7 

Routine   -0.4 -1.0, 0.2 -0.5 -1.1, 
0.1 

-0.6 -1.2, 0.05 -0.6 -1.2, 0.05   <-0.01 -0.7, 0.7 -0.06 -0.8, 
0.6 

-0.3 -1.0, 0.4 -0.3 -1.0, 0.4 

Equivalised household income (ref: 5th quintile ς highest) 

4th quintile   0.2 -0.3, 0.8 0.3 -0.3, 
0.9 

-0.03 -0.6, 0.5 -0.04 -0.6, 0.5   0.2 -0.4, 0.8 0.2 -0.4, 
0.8 

-0.10 -0.7, 0.5 -0.1 -0.7, 0.5 

3rd quintile   0.7 0.03, 1.4 0.7 -0.02, 
1.4 

0.04 -0.6, 0.7 0.04 -0.6, 0.7   0.3 -0.5, 1.0 0.3 -0.5, 
1.0 

-0.2 -0.9, 0.6 -0.2 -0.9, 0.6 

2nd quintile   0.7 -0.1, 1.6 0.6 -0.2, 
1.5 

0.02 -0.7, 0.8 0.010 -0.8, 0.8   0.7 -0.2, 1.5 0.6 -0.3, 
1.5 

0.2 -0.7, 1.1 0.2 -0.7, 1.1 

1st quintile 
(lowest) 

  1.1 0.2, 2.1 1.1 0.09, 
2.0 

0.1 -0.8, 1.1 0.1 -0.8, 1.1   0.4 -0.8, 1.6 0.3 -0.9, 
1.5 

-0.2 -1.4, 0.9 -0.2 -1.4, 0.9 

Smoker status (ref: non-smoker) 

Ex-smoker     0.3 -0.2, 
0.8 

0.2 -0.3, 0.7 0.2 -0.3, 0.7     0.1 -0.4, 
0.6 

-0.05 -0.5, 0.4 -0.05 -0.5, 0.4 

Smoker     0.9 0.3, 
1.6 

0.8 0.1, 1.4 0.7 0.10, 1.4     0.8 0.05, 
1.6 

0.6 -0.2, 1.3 0.6 -0.2, 1.3 

Diagnosed chronic illness (ref: none) 

Diagnosed 
condition 

    0.4 -0.09, 
1.0 

0.5 -0.02, 1.0 0.5 -0.03, 1.0     0.6 -0.07, 
1.4 

0.4 -0.2, 1.1 0.4 -0.3, 1.1 

Satisfaction with income (ref: satisfied) 

Neutral        0.7 0.07, 1.4 0.7 0.08, 1.4       1.4 0.6, 2.2 1.4 0.6, 2.2 

Dissatisfied       2.3 1.7, 2.9 2.3 1.7, 2.9       2.4 1.8, 3.0 2.4 1.8, 3.0 

Job physicality (ref: not at all physical) 

Not very physical       0.1 -0.4, 0.7 0.1 -0.4, 0.7       -0.07 -0.7, 0.6 -0.08 -0.7, 0.6 

Fairly physical       0.6 -0.1, 1.3 0.6 -0.1, 1.3       0.05 -0.7, 0.8 0.05 -0.7, 0.8 

Very physical       0.9 0.06, 1.7 0.9 0.07, 1.7       0.7 -0.3, 1.7 0.7 -0.3, 1.7 

Job satisfaction (ref: satisfied) 

Neutral        0.7 -0.2, 1.6 0.7 -0.2, 1.6       2.4 1.2, 3.5 2.4 1.3, 3.5 

Dissatisfied       2.3 1.6, 3.1 2.4 1.6, 3.1       2.3 1.5, 3.0 2.3 1.5, 3.0 

Work autonomy (continuous: high = more autonomy 

Work autonomy        -0.06 -0.1, 
<0.01 

-0.06 -0.1, 
<0.01 

      -0.07 -0.1, 
<0.01 

-0.07 -0.1, 
<0.01 

Markers of inflammation (continuous: low to high) 
lnCRP         0.02 -0.3, 0.3         0.1 -0.1, 0.4 
lnfibrinogen         0.4 -0.9, 1.6         0.3 -1.3, 2.0 
Constant 5.5 3.1, 7.9 4.3 1.4, 7.3 4.2 1.3, 

7.1 
5.0 2.2, 7.9 4.8 1.9, 7.8 6.9 3.9, 

9.9 
5.8 2.6, 9.1 5.9 2.7, 

9.2 
7.4 4.0, 11 7.0 3.2, 11 
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Sample sizes unweighted but recommended survey weights applied to OLS regression analysis.  Bold denotes at least 95% level of statistical significance 
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Table 12.13: Association between weekend working and depressive symptoms in the biomarker sub-sample (complete case data) 
 Men (n=1,863) Women (n=2,127) 
 Model 1 

(age) 
Model 2 (M1 + 

demographics + SEP) 
Model 3 (M2 + 

health) 
Model 4 (M3 + 

work conditions) 
Model 5 (M4 + 
inflammation) 

Model 1 
(age) 

Model 2 (M1 + 
demographics + SEP) 

Model 3 (M2 + 
health) 

Model 4 (M3 + 
work conditions) 

Model 5 (M4 + 
inflammation)  

Coef 95% 
CI 

Coef 95% CI Coef 95% CI Coef 95% CI Coef 95% CI Coef 95% 
CI 

Coef 95% CI Coef 95% CI Coef 95% CI Coef 95% CI 

Work pattern (ref: no weekends) 
Some weekends 0.06 -0.5, 

0.6 
0.05 -0.5, 0.6 0.03 -0.5, 

0.6 
0.2 -0.2, 0.7 0.2 -0.2, 0.7 0.5 -0.09, 

1.0 
0.5 -0.06, 1.1 0.5 -0.09, 

1.1 
0.5 -0.09, 1.1 0.5 -0.08, 1.1 

Most/all 
weekends 

0.07 -0.6, 
0.7 

0.07 -0.6, 0.7 0.06 -0.6, 
0.7 

0.06 -0.5, 0.6 0.06 -0.5, 0.6 0.5 -0.09, 
1.2 

0.5 -0.2, 1.1 0.4 -0.2, 
1.0 

0.4 -0.2, 1.1 0.4 -0.2, 1.1 

Age (continuous: low to high) 

Age  0.2 0.1, 
0.3 

0.3 0.1, 0.4 0.3 0.1, 0.4 0.2 0.09, 0.3 0.2 0.08, 0.3 0.2 0.07, 
0.3 

0.2 0.08, 0.4 0.2 0.07, 
0.4 

0.1 -0.01, 0.3 0.1 -0.01, 0.3 

Age2 <-
0.01 

<-
0.01,  

<-
0.01 

<-0.01 <-0.01,  
<-0.01 

<-
0.01 

<-0.01,  
<-0.01 

<-0.01 <-0.01,  
<-0.01 

<-0.01 <-0.01, 
 <-0.01 

<-
0.01 

<-
0.01,  
<-0.01 

<-0.01 <-0.01,  
<-0.01 

<-
0.01 

<-0.01,  
<-0.01 

<-0.01 <-0.01, 
<0.01 

<-0.01 <-0.01, 
<0.01 

Marital status (ref: married/cohabiting) 

Single   0.5 -0.4, 1.4 0.5 -0.4, 
1.4 

0.3 -0.5, 1.2 0.3 -0.5, 1.2   0.4 -0.3, 1.2 0.3 -0.4, 
1.1 

0.2 -0.6, 0.9 0.2 -0.5, 0.9 

Sep/Div/Widow   0.4 -0.3, 1.2 0.3 -0.4, 
1.1 

0.4 -0.4, 1.1 0.4 -0.4, 1.1   0.8 -0.07, 1.6 0.7 -0.2, 
1.5 

0.2 -0.6, 1.0 0.2 -0.6, 1.0 

Youngest child in household (ref: none) 

0-4 years   0.3 -0.5, 1.0 0.3 -0.4, 
1.1 

0.4 -0.3, 1.1 0.4 -0.3, 1.1   0.8 -0.1, 1.6 0.7 -0.2, 
1.6 

0.8 -0.06, 1.6 0.8 -0.05, 1.6 

5-9 years   -0.2 -1.0, 0.6 -0.2 -1.0, 
0.6 

-0.2 -0.9, 0.6 -0.2 -0.9, 0.6   0.2 -0.6, 1.0 0.2 -0.6, 
1.0 

0.2 -0.6, 1.0 0.2 -0.6, 1.0 

10-15 years   -0.05 -0.7, 0.6 -0.03 -0.7, 
0.6 

-0.02 -0.7, 0.6 -0.03 -0.7, 0.6   -0.05 -0.8, 0.7 -0.01 -0.8, 
0.8 

0.2 -0.5, 0.9 0.2 -0.5, 1.0 

Educational attainment (ref: degree/higher degree) 

A-level   0.03 -0.6, 0.6 -0.02 -0.6, 
0.6 

-0.08 -0.7, 0.5 -0.08 -0.7, 0.5   -0.09 -0.8, 0.6 -0.2 -0.8, 
0.5 

-0.3 -1.0, 0.3 -0.4 -1.0, 0.3 

GCSE   -0.6 -1.3,  
<-0.01 

-0.7 -1.4,  
-0.1 

-0.6 -1.2, 
 -0.02 

-0.6 -1.2,  
-0.01 

  0.1 -0.6, 0.8 0.05 -0.6, 
0.7 

-0.1 -0.8, 0.5 -0.1 -0.8, 0.5 

Other    0.3 -0.6, 1.2 0.1 -0.8, 
1.1 

0.2 -0.6, 1.1 0.2 -0.6, 1.1   0.7 -0.4, 1.8 0.6 -0.5, 
1.7 

0.3 -0.7, 1.4 0.3 -0.7, 1.3 

No qualifications    -0.5 -1.5, 0.5 -0.7 -1.7, 
0.4 

-0.3 -1.4, 0.7 -0.4 -1.4, 0.7   0.6 -0.6, 1.8 0.4 -0.8, 
1.7 

0.4 -0.8, 1.6 0.4 -0.8, 1.5 

NS-SEC occupational classification (ref: manager/professional) 
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Intermediate   0.3 -0.4, 1.0 0.3 -0.3, 
1.0 

0.4 -0.2, 1.0 0.4 -0.2, 1.0   0.04 -0.6, 0.7 0.04 -0.6, 
0.7 

<0.01 -0.7, 0.7 0.01 -0.6, 0.7 

Routine   -0.5 -1.1, 0.2 -0.5 -1.1, 
0.1 

-0.6 -1.2, 0.05 -0.6 -1.2, 0.04   -0.06 -0.8, 0.6 -0.1 -0.8, 
0.6 

-0.3 -1.0, 0.4 -0.3 -1.0, 0.3 

Equivalised household income (ref: 5th quintile ς highest) 

4th quintile   0.3 -0.3, 0.9 0.3 -0.2, 
0.9 

0.02 -0.5, 0.5 0.01 -0.5, 0.5   0.2 -0.4, 0.8 0.2 -0.4, 
0.8 

-0.09 -0.7, 0.5 -0.1 -0.7, 0.5 

3rd quintile   0.8 0.08, 1.5 0.7 0.04, 
1.4 

0.1 -0.6, 0.8 0.1 -0.6, 0.8   0.3 -0.5, 1.0 0.3 -0.5, 
1.0 

-0.2 -0.9, 0.6 -0.2 -0.9, 0.6 

2nd quintile   0.8 -0.07, 1.6 0.7 -0.1, 
1.5 

0.09 -0.7, 0.9 0.08 -0.7, 0.9   0.7 -0.2, 1.5 0.6 -0.3, 
1.5 

0.2 -0.6, 1.0 0.2 -0.7, 1.0 

1st quintile 
(lowest) 

  1.1 0.2, 2.1 1.1 0.09, 
2.1 

0.2 -0.8, 1.2 0.2 -0.8, 1.2   0.4 -0.8, 1.6 0.3 -0.9, 
1.5 

-0.2 -1.4, 0.9 -0.2 -1.4, 0.9 

Smoker status (ref: non-smoker) 

Ex-smoker     0.3 -0.2, 
0.7 

0.2 -0.3, 0.7 0.2 -0.3, 0.7     0.1 -0.4, 
0.6 

-0.06 -0.5, 0.4 -0.06 -0.6, 0.4 

Smoker     0.9 0.3, 1.6 0.7 0.1, 1.4 0.7 0.08, 1.3     0.8 0.02, 
1.6 

0.6 -0.2, 1.3 0.6 -0.2, 1.3 

Diagnosed chronic illness (ref: none) 

Diagnosed 
condition 

    0.4 -0.10, 
1.0 

0.5 -0.04, 0.9 0.4 -0.05, 0.9     0.6 -0.08, 
1.3 

0.4 -0.3, 1.1 0.4 -0.3, 1.0 

Satisfaction with income (ref: satisfied) 

Neutral        0.7 0.09, 1.4 0.7 0.09, 1.4       1.4 0.6, 2.2 1.4 0.6, 2.2 

Dissatisfied       2.3 1.7, 2.9 2.3 1.7, 2.9       2.4 1.8, 3.0 2.4 1.8, 3.0 

Job physicality (ref: not at all physical) 

Not very physical       0.2 -0.4, 0.7 0.2 -0.4, 0.7       -0.03 -0.7, 0.6 -0.04 -0.7, 0.6 

Fairly physical       0.6 -0.07, 1.3 0.6 -0.07, 1.3       0.2 -0.6, 0.9 0.2 -0.6, 0.9 

Very physical       0.9 0.1, 1.8 0.9 0.1, 1.7       0.8 -0.2, 1.8 0.8 -0.2, 1.8 

Job satisfaction (ref: satisfied) 

Neutral        0.8 -0.1, 1.6 0.8 -0.1, 1.6       2.3 1.2, 3.4 2.3 1.2, 3.5 

Dissatisfied       2.4 1.6, 3.1 2.4 1.6, 3.1       2.3 1.5, 3.0 2.3 1.5, 3.0 

Work autonomy (continuous: high = more autonomy 

Work autonomy        -0.06 -0.1, 
 <-0.01 

-0.06 -0.1,  
<-0.01 

      -0.07 -0.1, 0.01 -0.07 -0.1, 0.01 

Markers of inflammation (continuous: low to high) 
lnCRP         0.03 -0.3, 0.3         0.1 -0.1, 0.4 
lnfibrinogen         0.3 -0.9, 1.6         0.4 -1.3, 2.0 
Constant 5.5 3.2, 

7.8 
4.1 1.2, 7.0 4.0 1.1, 6.9 4.9 2.1, 7.7 4.7 1.7, 7.7 6.5 3.5, 

9.6 
5.5 2.2, 8.8 5.6 2.3, 8.9 7.0 3.7, 10 6.7 2.9, 11 

Sample sizes unweighted but recommended survey weights applied to OLS regression analysis.  Bold denotes at least 95% level of statistical significance 
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Table 12.14: Association between nonstandard schedules and depressive symptoms in the biomarker sub-sample (complete case data) 
 Men (n=1,863) Women (n=2,127) 

 Model 1 
(age) 

Model 2 (M1 + 
demographics + SEP) 

Model 3 (M2 + 
health) 

Model 4 (M3 + 
work conditions) 

Model 5 (M4 + 
inflammation) 

Model 1 
(age) 

Model 2 (M1 + 
demographics + SEP) 

Model 3 (M2 + 
health) 

Model 4 (M3 + 
work conditions) 

Model 5 (M4 + 
inflammation)  

Coef 95% 
CI 

Coef 95% CI Coef 95% CI Coef 95% CI Coef 95% CI Coef 95% 
CI 

Coef 95% CI Coef 95% CI Coef 95% CI Coef 95% CI 

Work pattern (ref: standard schedules) 
Nonstandard 0.1 -0.3, 

0.6 
0.1 -0.4, 0.6 0.1 -0.4, 

0.6 
<0.01 -0.5, 0.5 0.01 -0.5, 0.5 -0.06 -0.6, 

0.5 
-0.09 -0.6, 0.5 -0.1 -0.6, 

0.4 
-0.02 -0.6, 0.5 -0.03 -0.6, 0.5 

Age (continuous: low to high) 

Age  0.2 0.1, 
0.3 

0.3 0.1, 0.4 0.3 0.1, 0.4 0.2 0.09, 0.3 0.2 0.09, 0.3 0.2 0.06, 
0.3 

0.2 0.08, 0.4 0.2 0.07, 
0.4 

0.1 <-0.01, 0.3 0.1 -0.01, 0.3 

Age2 <-
0.01 

<-
0.01,  

<-
0.01 

<-0.01 <-0.01,  
<-0.01 

<-
0.01 

<-0.01,  
<-0.01 

<-0.01 <-0.01,  
<-0.01 

<-0.01 <-0.01, 
 <-0.01 

<-
0.01 

<-
0.01,  

<-
0.01 

<-0.01 <-0.01,  
<-0.01 

<-
0.01 

<-0.01,  
<-0.01 

<-0.01 <-0.01, 
<0.01 

<-0.01 <-0.01, 
<0.01 

Marital status (ref: married/cohabiting) 

Single   0.5 -0.4, 1.4 0.5 -0.4, 
1.4 

0.3 -0.5, 1.2 0.3 -0.5, 1.2   0.5 -0.3, 1.2 0.3 -0.4, 
1.1 

0.2 -0.5, 0.9 0.2 -0.5, 1.0 

Sep/Div/Widow   0.4 -0.3, 1.2 0.3 -0.4, 
1.1 

0.4 -0.4, 1.1 0.4 -0.4, 1.1   0.8 -0.02, 1.7 0.7 -0.1, 
1.6 

0.3 -0.5, 1.0 0.3 -0.5, 1.0 

Youngest child in household (ref: none) 

0-4 years   0.3 -0.5, 1.0 0.3 -0.5, 
1.0 

0.4 -0.3, 1.1 0.4 -0.3, 1.1   0.7 -0.2, 1.6 0.7 -0.2, 
1.6 

0.7 -0.1, 1.6 0.7 -0.09, 1.6 

5-9 years   -0.2 -1.0, 0.6 -0.3 -1.0, 
0.5 

-0.1 -0.9, 0.6 -0.2 -0.9, 0.6   0.1 -0.7, 0.9 0.1 -0.7, 
1.0 

0.1 -0.7, 0.9 0.1 -0.7, 0.9 

10-15 years   -0.05 -0.7, 0.6 -0.04 -0.7, 
0.6 

-0.01 -0.7, 0.7 -0.01 -0.7, 0.7   -0.08 -0.9, 0.7 -0.05 -0.8, 
0.7 

0.2 -0.6, 0.9 0.2 -0.5, 0.9 

Educational attainment (ref: degree/higher degree) 

A-level   0.02 -0.6, 0.6 -0.02 -0.6, 
0.6 

-0.08 -0.7, 0.5 -0.08 -0.7, 0.5   -0.1 -0.8, 0.5 -0.2 -0.9, 
0.5 

-0.4 -1.0, 0.3 -0.4 -1.0, 0.2 

GCSE   -0.6 -1.3,  
<-0.01 

-0.7 -1.3,  
-0.1 

-0.6 -1.2, 
 -0.02 

-0.6 -1.2, 
 -0.01 

  0.10 -0.6, 0.8 0.01 -0.7, 
0.7 

-0.1 -0.8, 0.5 -0.2 -0.8, 0.5 

Other    0.3 -0.6, 1.2 0.1 -0.8, 
1.1 

0.3 -0.6, 1.1 0.3 -0.6, 1.1   0.6 -0.4, 1.7 0.6 -0.5, 
1.7 

0.3 -0.7, 1.3 0.2 -0.8, 1.3 

No qualifications    -0.5 -1.5, 0.5 -0.7 -1.7, 
0.4 

-0.4 -1.4, 0.7 -0.4 -1.4, 0.7   0.5 -0.7, 1.8 0.3 -0.9, 
1.6 

0.4 -0.8, 1.5 0.3 -0.9, 1.5 

NS-SEC occupational classification (ref: manager/professional) 

Intermediate   0.3 -0.4, 1.0 0.3 -0.4, 
1.0 

0.4 -0.2, 1.0 0.4 -0.2, 1.0   0.03 -0.6, 0.7 0.04 -0.6, 
0.7 

-0.01 -0.7, 0.7 <0.01 -0.7, 0.7 
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Routine   -0.5 -1.1, 0.2 -0.5 -1.1, 
0.10 

-0.6 -1.2, 0.05 -0.6 -1.2, 0.04   0.01 -0.7, 0.7 -0.04 -0.7, 
0.6 

-0.3 -1.0, 0.4 -0.3 -1.0, 0.4 

Equivalised household income (ref: 5th quintile ς highest) 

4th quintile   0.3 -0.3, 0.9 0.3 -0.2, 
0.9 

0.02 -0.5, 0.5 0.01 -0.5, 0.5   0.2 -0.4, 0.8 0.1 -0.4, 
0.7 

-0.1 -0.7, 0.5 -0.1 -0.7, 0.5 

3rd quintile   0.8 0.08, 1.5 0.7 0.04, 
1.4 

0.10 -0.6, 0.8 0.09 -0.6, 0.8   0.3 -0.5, 1.0 0.2 -0.5, 
1.0 

-0.2 -0.9, 0.6 -0.2 -1.0, 0.5 

2nd quintile   0.8 -0.07, 1.6 0.7 -0.1, 
1.5 

0.09 -0.7, 0.9 0.07 -0.7, 0.8   0.7 -0.2, 1.5 0.6 -0.3, 
1.5 

0.2 -0.7, 1.0 0.2 -0.7, 1.0 

1st quintile 
(lowest) 

  1.1 0.2, 2.1 1.1 0.1, 2.1 0.2 -0.8, 1.1 0.2 -0.8, 1.1   0.4 -0.8, 1.6 0.3 -0.9, 
1.5 

-0.3 -1.4, 0.9 -0.3 -1.4, 0.9 

Smoker status (ref: non-smoker) 

Ex-smoker     0.3 -0.2, 
0.7 

0.2 -0.3, 0.7 0.2 -0.3, 0.7     0.1 -0.4, 
0.6 

-0.04 -0.5, 0.4 -0.04 -0.5, 0.4 

Smoker     0.9 0.3, 1.6 0.7 0.1, 1.4 0.7 0.09, 1.3     0.8 0.05, 
1.6 

0.6 -0.1, 1.3 0.6 -0.2, 1.3 

Diagnosed chronic illness (ref: none) 

Diagnosed 
condition 

    0.4 -0.1, 
1.0 

0.5 -0.04, 1.0 0.4 -0.05, 0.9     0.6 -0.07, 
1.4 

0.4 -0.2, 1.1 0.4 -0.3, 1.1 

Satisfaction with income (ref: satisfied) 

Neutral        0.7 0.09, 1.4 0.7 0.10, 1.4       1.4 0.6, 2.2 1.4 0.6, 2.2 

Dissatisfied       2.3 1.7, 2.9 2.3 1.7, 2.9       2.4 1.8, 3.0 2.4 1.8, 3.0 

Job physicality (ref: not at all physical) 

Not very physical       0.2 -0.4, 0.7 0.2 -0.4, 0.7       -0.07 -0.7, 0.6 -0.08 -0.7, 0.6 

Fairly physical       0.6 -0.08, 1.3 0.6 -0.08, 1.3       0.03 -0.7, 0.7 0.03 -0.7, 0.7 

Very physical       0.9 0.1, 1.7 0.9 0.1, 1.7       0.7 -0.3, 1.6 0.7 -0.3, 1.6 

Job satisfaction (ref: satisfied) 

Neutral        0.7 -0.2, 1.6 0.7 -0.2, 1.6       2.4 1.2, 3.5 2.4 1.3, 3.5 

Dissatisfied       2.3 1.6, 3.1 2.4 1.6, 3.1       2.3 1.5, 3.0 2.3 1.5, 3.0 

Work autonomy (continuous: high = more autonomy 

Work autonomy        -0.06 -0.1, 
<0.01 

-0.06 -0.1, 
<0.01 

      -0.07 -0.1, 0.01 -0.07 -0.1, 0.01 

Markers of inflammation (continuous: low to high) 
lnCRP         0.02 -0.3, 0.3         0.1 -0.1, 0.4 
lnfibrinogen         0.4 -0.9, 1.6         0.3 -1.3, 2.0 
Constant 5.5 3.2, 

7.7 
4.1 1.2, 7.0 4.0 1.1, 6.8 4.9 2.0, 7.7 4.7 1.7, 7.7 7.0 3.9, 

10 
5.9 2.6, 9.1 5.9 2.6, 9.3 7.4 3.9, 11 7.1 3.1, 11 

Sample sizes unweighted but recommended survey weights applied to OLS regression analysis.  Bold denotes at least 95% level of statistical significance 
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12.3 OLS regression tables for each work pattern and depressive symptoms and mental wellbeing showing the associations between 
individual covariates and outcomes 

 

12.3.1 Results for depressive symptoms 
 
Table 12.15: Association between work precariousness and depressive symptoms stratified by sex 
 Men Women 

 Model 1 (age) Model 2 (M1 + 
demographics + 

SEP) 

Model 3 (M2 + 
health) 

Model 4 (M3 + work 
conditions) 

Model 1 (age) Model 2 (M1 + 
demographics + 

SEP) 

Model 3 (M2 + 
health) 

Model 4 (M3 + work 
conditions) 

 Coef 95% CI Coef 95% CI Coef 95% CI Coef 95% CI Coef 95% CI Coef 95% CI Coef 95% CI Coef 95% CI 

Permanent (ref) 

Temporary 0.33 -0.22, 
0.89 

0.28 -0.27, 
0.83 

0.25 -0.30, 
0.80 

0.04 -0.50, 0.56 -0.45 -0.94, 
0.03 

-0.44 -0.93, 
0.05 

-0.42 -0.91, 
0.07 

-0.36 -0.81,  
0.10 

Self-employed 0.09 -0.18, 
0.36 

-0.17 -0.53, 
0.19 

-0.16 -0.52, 
0.21 

0.21 -0.19,  
0.58 

-0.47 -0.87,  
-0.07 

-0.43 -0.88,  
-0.01 

-0.45 -0.89,  
-0.01 

0.02 -0.41,  
0.46 

Age (continuous: low to high) 

Age  0.21 0.16, 0.25 0.20 0.15, 0.3 0.20 0.15, 0.25 0.14 0.09, 0.19 0.17 0.11, 0.22 0.18 0.11, 0.25 0.18 0.11, 0.24 0.12 0.05, 0.18 

Age2 <-0.01 
 

<-0.01,  
<-0.01 

<-0.01 
 

<-0.01,  
<-0.01 

<-0.01 
 

<-0.01,  
<-0.01 

<-0.01 <-0.01,  
<-0.01 

<-0.01 
 

<-0.01,  
<-0.01 

<-0.01 
 

<-0.01,  
<-0.01 

<-0.01 
 

<-0.01,  
<-0.01 

<-0.01 
 

<-0.01,  
<-0.01 

Marital status (ref: married/cohabiting) 

Single   -0.04 -0.39, 
0.32 

-0.04 -0.39, 
0.32 

-0.03 -0.37, 0.31   0.27 -0.17, 
0.66 

0.22 -0.17, 
0.61 

0.04 -0.33, 0.41 

Sep/Div/Widow   0.28 -0.16, 
0.73 

0.25 -0.20, 
0.69 

0.15 -0.26, 0.55   0.78 0.42, 1.14 0.68 0.32, 1.03 0.24 -0.09, 0.57 

Youngest child in household (ref: none) 

0-4 years   -0.30 -0.64, 
0.03 

-0.30 -0.63, 
0.04 

-0.17 -0.48, 0.14   0.19 -0.17, 
0.56 

0.18 -0.18, 
0.54 

0.20 -0.15, 0.55 

5-9 years   -0.05 -0.47, 
0.37 

-0.01 -0.43, 
0.40 

0.04 -0.43, 0.42   -0.24 -0.64, 
0.16 

-0.20 -0.60, 
0.20 

-0.10 -0.47, 0.27 

10-15 years   0.17 -0.21, 
0.54 

0.19 -0.18, 
0.56 

0.28 -0.07, 0.62   0.06 -0.30, 
0.42 

0.10 -0.26, 
0.46 

0.20 -0.13, 0.54 

Educational attainment (ref: degree/higher degree) 

A-level   -0.14 -0.44, 
0.16 

-0.20 -0.50, 
0.10 

-0.22 -0.51, 0.07   0.09 -0.22, 
0.41 

0.03 -0.29, 
0.34 

-0.02 -0.32, 0.28 

GCSE   -0.42 -0.72,  
-0.12 

-0.52 -0.82,  
-0.22 

-0.47 -0.75, -0.18   0.30 -0.03, 
0.63 

0.14 -0.18, 
0.47 

0.17 -0.14, 0.47 
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Other    -0.42 -0.79,  
-0.05 

-0.51 -0.89,  
-0.14 

-0.48 -0.83, -0.12   0.49 0.01, 0.98 0.34 -0.15, 
0.82 

0.32 -0.13, 0.77 

No qualifications    -0.65 -1.17, 
 -0.12 

-0.76 -1.28,  
-0.24 

-0.59 -1.08, -0.09   -0.12 -0.69, 
0.44 

-0.31 -0.87, 
0.26 

-0.18 -0.72, 0.36 

NS-SEC occupational classification (ref: manager/professional) 

Intermediate   0.13 -0.23, 
0.48 

0.12 -0.23, 
0.47 

-0.01 -0.36, 0.33   -0.19 -0.51, 
0.13 

-0.14 -0.46, 
0.18 

-0.35 -0.69,  
-0.05 

Routine   -0.24 -0.53, 
0.06 

-0.28 -0.57, 
0.02 

-0.48 -0.79,  
-0.18 

  -0.15 -0.49, 
0.19 

-0.20 -0.54, 
0.14 

-0.38 -0.72,  
-0.04 

Equivalised household income (ref: 5th quintile ς highest) 

4th quintile   0.33 0.05, 0.61 0.34 0.06, 0.63 -0.07 -0.34, 0.20   0.16 -0.14, 
0.46 

0.13 -0.17, 
0.43 

-0.17 -0.45, 0.10 

3rd quintile   0.47 0.15, 0.79 0.46 0.14, 0.78 -0.13 -0.43, 0.17   0.01 -0.32, 
0.33 

-0.05 -0.37, 
0.28 

-0.56 -0.86, -0.26 

2nd quintile   0.74 0.38, 1.10 0.72 0.36, 1.08 -0.14 -0.49, 0.22   0.56 0.19, 0.96 0.51 0.12, 0.90 -0.25 -0.61, 0.12 

1st quintile 
(lowest) 

  1.06 0.57, 1.57 1.04 0.54, 1.54 0.26 -0.21, 0.72   0.76 0.24, 1.29 0.68 0.15, 1.20 -0.10 -0.58, 0.38 

Smoker status (ref: non-smoker) 

Ex-smoker     0.20 -0.02, 
0.43 

0.16 -0.05, 0.38     0.27 0.13, 0.62 0.19 -0.04, 0.42 

Smoker     0.71 0.42, 1.00 0.45 0.18, 0.72     1.08 0.75, 1.41 0.68 0.37, 1.00 

Diagnosed chronic illness (ref: none) 

Diagnosed 
condition 

    0.67 0.39, 1.00 0.55 0.28, 0.83     0.75 0.42, 1.09 0.55 0.24, 0.86 

Satisfaction with income (ref: satisfied) 

Neutral        0.87 0.54, 1.19       1.44 1.10 1.78 

Dissatisfied       2.41 2.14, 2.68       2.75 2.48, 3.02 

Job physicality (ref: not at all physical) 

Not very physical       0.23 -0.02, 0.49       0.22 -0.08, 0.52 

Fairly physical       0.54 0.24, 0.85       0.20 -0.13, 0.53 

Very physical       0.42 0.04, 0.80       0.43 0.04, 0.82 

Job satisfaction (ref: satisfied) 

Neutral        1.16 0.79, 1.53       1.81 1.33, 2.30 

Dissatisfied       2.40 2.05, 2.76       2.92 2.53, 3.31 

Work autonomy (continuous: high = more autonomy 

Work autonomy        -0.08 -0.11, -0.05       -0.05 -0.08,  
-0.02 

Constant 5.82 4.81, 6.83 5.89 4.74, 7.04 5.69 4.54, 6.84 6.72 5.57, 7.88 7.83 6.68, 8.98 7.25 5.80, 8.70 7.06 5.61, 8.49 7.64 6.23, 9.04 

Multiply imputed data with analysis restricted to participants with complete observations on depressive symptoms.  N=11,215 men and 12,188 women.  Sample sizes are unweighted. Recommended survey weights are 
applied to OLS regression analyses. Bold denotes at least 95% level of statistical significance  
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Table 12.16: Association between weekly work hours and depressive symptoms stratified by sex 
 Men Women 

 Model 1 (age) Model 2 (M1 + 
demographics + 

SEP) 

Model 3 (M2 + 
health) 

Model 4 (M3 + work 
conditions) 

Model 1 (age) Model 2 (M1 + 
demographics + 

SEP) 

Model 3 (M2 + 
health) 

Model 4 (M3 + work 
conditions) 

 Coef 95% CI Coef 95% CI Coef 95% CI Coef 95% CI Coef 95% CI Coef 95% CI Coef 95% CI Coef 95% CI 

Work pattern (ref: 35-40 hrs/wk) 

<35 hrs/wk 0.41 0.05, 
0.77 

0.31 -0.05,  
0.66 

0.29 -0.06,  
0.65 

0.25 -0.07,  
0.58 

0.04 -0.22, 
0.29 

-0.08 -0.36, 
0.20 

-0.06 -0.33,  
0.21 

-0.07 -0.33,  
0.19 

41-54 hrs/wk -0.15 -0.39, 
0.09 

-0.10 -0.35,  
0.14 

-0.10 -0.35,  
0.14 

0.04 -0.19,  
0.27 

0.18 -0.17, 
0.53 

0.23 -0.11, 
0.58 

0.20 -0.14,  
0.55 

0.26 -0.05,  
0.57 

җ55 hrs/wk -0.03 -0.38, 
0.32 

0.04 -0.23,  
0.39 

<-0.01 -0.36,  
0.35 

0.24 -0.10,  
0.58 

0.73 0.04, 
1.41 

0.77 0.09,  
1.46 

0.76 0.08,  
1.43 

0.75 0.12,  
1.39 

Age (continuous: low to high) 

Age  0.2 0.2, 0.3 0.2 0.2, 0.3 0.2 0.2, 0.3 0.1 0.10, 0.2 0.2 0.1, 0.2 0.2 0.1, 0.2 0.2 0.1, 0.2 0.1 0.05, 0.2 

Age2 <-0.01 
 

<-0.01,  
<-0.01 

<-0.01 
 

<-0.01,  
<-0.01 

<-0.01 
 

<-0.01,  
<-0.01 

<-0.01 
 

<-0.01,  
<-0.01 

<-0.01 
 

<-0.01,  
<-0.01 

<-0.01 
 

<-0.01,  
<-0.01 

<-0.01 
 

<-0.01,  
<-0.01 

<-0.01 
 

<-0.01,  
<-0.01 

Marital status (ref: married/cohabiting) 

Single   -0.05 -0.4, 0.3 -0.05 -0.4, 0.3 -0.03 -0.4, 0.3   0.3 -0.1, 0.6 0.2 -0.2, 0.6 0.02 -0.4, 0.4 

Sep/Div/Widow   0.3 -0.2, 0.7 0.2 -0.2, 0.7 0.1 -0.3, 0.5   0.8 0.4, 1.1 0.7 0.3, 1.0 0.2 -0.1, 0.5 

Youngest child in household (ref: none) 

0-4 years   -0.3 -0.6, 0.02 -0.3 -0.6, 0.03 -0.2 -0.5, 0.1   0.3 -0.1, 0.7 0.2 -0.1, 0.6 0.3 -0.07, 0.7 

5-9 years   -0.05 -0.5, 0.4 -0.02 -0.4, 0.4 0.03 -0.4, 0.4   -0.2 -0.6, 0.2 -0.1 -0.5, 0.3 -0.02 -0.4, 0.4 

10-15 years   0.2 -0.2, 0.6 0.2 -0.2, 0.6 0.3 -0.07, 0.6   0.08 -0.3, 0.4 0.1 -0.2, 0.5 0.2 -0.09, 0.6 

Educational attainment (ref: degree/higher degree) 

A-level   -0.1 -0.4, 0.2 -0.2 -0.5, 0.1 -0.2 -0.5, 0.08   0.1 -0.2, 0.5 0.07 -0.2, 0.4 0.01 -0.3, 0.3 

GCSE   -0.4 -0.7, -0.1 -0.5 -0.8, -0.2 -0.5 -0.7, -0.2   0.4 0.04, 0.7 0.2 -0.1, 0.5 0.2 -0.1, 0.5 

Other    -0.4 -0.8,  
-0.03 

-0.5 -0.9, -0.1 -0.5 -0.8, -0.1   0.5 0.05, 1.0 0.4 -0.1, 0.9 0.4 -0.1, 0.8 

No qualifications    -0.6 -1.2, -0.1 -0.8 -1.3, -0.2 -0.6 -1.1, -0.08   -0.06 -0.6, 0.5 -0.2 -0.8, 0.3 -0.1 -0.7, 0.4 

NS-SEC occupational classification (ref: manager/professional) 

Intermediate   0.03 -0.3, 0.3 0.03 -0.3, 0.3 0.06 -0.2, 0.3   -0.2 -0.5, 0.07 -0.2 -0.5, 0.1 -0.3 -0.6, -0.01 

Routine   -0.2 -0.5, 0.07 -0.3 -0.6, 0.02 -0.5 -0.8, -0.2   -0.06 -0.4, 0.3 -0.1 -0.5, 0.2 -0.3 -0.7, 0.02 

Equivalised household income (ref: 5th quintile ς highest) 

4th quintile   0.3 0.04, 0.6 0.3 0.05, 0.6 -0.06 -0.3, 0.2   0.2 -0.10, 0.5 0.2 -0.1, 0.5 -0.1 -0.4, 0.2 

3rd quintile   0.5 0.1, 0.8 0.4 0.1, 0.8 -0.1 -0.4, 0.2   0.06 -0.3, 0.4 <0.01 -0.3, 0.3 -0.5 -0.8, -0.2 

2nd quintile   0.7 0.3, 1.0 0.7 0.3, 1.0 -0.1 -0.5, 0.2   0.6 0.2, 1.0 0.6 0.2, 1.0 -0.2 -0.6, 0.2 

1st quintile (lowest)   0.9 0.5, 1.4 0.9 0.4, 1.4 0.2 -0.2, 0.7   0.8 0.3, 1.3 0.7 0.2, 1.2 -0.02 -0.5, 0.5 

Smoker status (ref: non-smoker) 
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Ex-smoker     0.2 -0.03, 0.4 0.2 -0.06, 0.4     0.4 0.1, 0.6 0.2 -0.05, 0.4 

Smoker     0.7 0.4, 1.0 0.4 0.2, 0.7     1.1 0.7, 1.4 0.7 0.4, 1.0 

Diagnosed chronic illness (ref: none) 

Diagnosed 
condition 

    0.7 0.4, 1.0 0.6 0.3, 0.8     0.8 0.4, 1.1 0.5 0.2, 0.8 

Satisfaction with income (ref: satisfied) 

Neutral        0.9 0.5, 1.2       1.4 1.1, 1.8 

Dissatisfied       2.4 2.2, 2.7       2.7 2.5, 3.0 

Job physicality (ref: not at all physical) 

Not very physical       0.2 -0.03, 0.5       0.2 -0.07, 0.5 

Fairly physical       0.5 0.2, 0.8       0.2 -0.1, 0.6 

Very physical       0.4 0.03, 0.8       0.5 0.08, 0.9 

Job satisfaction (ref: satisfied) 

Neutral        1.2 0.8, 1.5       1.8 1.3, 2.3 

Dissatisfied       2.4 2.0, 2.8       2.9 2.5, 3.3 

Work autonomy (continuous: high = more autonomy 

Work autonomy        -0.08 -0.1, -0.05       -0.05 -0.08, -0.03 

Constant 5.51 4.47, 
6.56 

5.72 4.53, 
6.91 

5.53 4.34, 6.72 6.53 5.34, 7.72 7.62 6.47, 
8.77 

7.00 5.53, 
8.48 

6.82 5.36, 
8.28 

7.45 6.01, 8.89 

Multiply imputed data with analysis restricted to participants with complete observations on depressive symptoms.  N=11,215 men and 12,188 women.  Sample sizes unweighted, but recommended survey weights applied to 
OLS regression analyses.  Bold denotes at least 95% level of statistical significance 
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Table 12.17: Association between weekend working and depressive symptoms stratified by sex 
 Men Women 

 Model 1 (age) Model 2 (M1 + 
demographics + 

SEP) 

Model 3 (M2 + health) Model 4 (M3 + work 
conditions) 

Model 1 (age) Model 2 (M1 + 
demographics + 

SEP) 

Model 3 (M2 + 
health) 

Model 4 (M3 + work 
conditions) 

 Coef 95% CI Coef 95% CI Coef 95% CI Coef 95% CI Coef 95% CI Coef 95% CI Coef 95% CI Coef 95% CI 

Work pattern (ref: no weekends) 

Some weekends 0.15 -0.09, 
0.38 

0.17 -0.07, 
0.40 

0.14 -0.10,  
0.37 

0.33 0.11,  
0.55 

0.20 -0.07, 
0.46 

0.19 -0.08, 
0.46 

0.17 -0.10,  
0.43 

0.17 -0.08,  
0.42 

Most/all 
weekends 

0.24 -0.04, 
0.52 

0.24 -0.04, 
0.53 

0.23 -0.06,  
0.51 

0.34 0.08,  
0.61 

0.70 0.38,  
1.01 

0.60 0.29,  
0.92 

0.55 0.24,  
0.87 

0.50 0.20,  
0.80 

Age (continuous: low to high) 

Age  0.2 0.2, 0.2 0.2 0.1, 0.3 0.2 0.1, 0.3 0.1 0.09, 0.2 0.2 0.1, 0.2 0.2 0.1, 0.3 0.2 0.1, 0.3 0.1 0.06, 0.2 

Age2 <-0.01 
 

<-0.01,  
<-0.01 

<-0.01 
 

<-0.01,  
<-0.01 

<-0.01 
 

<-0.01,  
<-0.01 

<-0.01 
 

<-0.01,  
<-0.01 

<-0.01 
 

<-0.01,  
<-0.01 

<-0.01 
 

<-0.01,  
<-0.01 

<-0.01 
 

<-0.01,  
<-0.01 

<-0.01 
 

<-0.01, <-0.01 

Marital status (ref: married/cohabiting) 

Single   -0.04 -0.4, 0.3 -0.04 -0.4, 0.3 -0.04 -0.4, 0.3   0.3 -0.1, 0.7 0.2 -0.2, 0.6 0.03 -0.3, 0.4 

Sep/Div/Widow   0.3 -0.2, 0.7 0.2 -0.2, 0.7 0.1 -0.3, 0.5   0.8 0.4, 1.1 0.7 0.3, 1.0 0.2 -0.1, 0.6 

Youngest child in household (ref: none) 

0-4 years   -0.3 -0.6, 0.01 -0.3 -0.6, 0.03 -0.2 -0.5, 0.1   0.2 -0.2, 0.6 0.2 -0.2, 0.6 0.2 -0.1, 0.6 

5-9 years   -0.05 -0.5, 0.4 -0.02 -0.4, 0.4 0.03 -0.4, 0.4   -0.2 -0.6, 0.2 -0.2 -0.6, 0.2 -0.07 -0.4, 0.3 

10-15 years   0.2 -0.2, 0.5 0.2 -0.2, 0.6 0.3 -0.08, 0.6   0.05 -0.3, 0.4 0.10 -0.3, 0.5 0.2 -0.1, 0.5 

Educational attainment (ref: degree/higher degree) 

A-level   -0.2 -0.5, 0.1 -0.2 -0.5, 0.09 -0.2 -0.5, 0.06   0.1 -0.2, 0.4 0.06 -0.3, 0.4 -0.01 -0.3, 0.3 

GCSE   -0.4 -0.7, -0.1 -0.5 -0.8, -0.2 -0.5 -0.7, -0.2   0.3 0.01, 0.7 0.2 -0.1, 0.5 0.2 -0.1, 0.5 

Other    -0.4 -0.8,  
-0.07 

-0.5 -0.9, -0.2 -0.5 -0.8, -0.1   0.5 0.04, 1.0 0.4 -0.1, 0.9 0.3 -0.1, 0.8 

No qualifications    -0.7 -1.2, -0.1 -0.8 -1.3, -0.3 -0.6 -1.1, -0.08   -0.08 -0.6, 0.5 -0.3 -0.8, 0.3 -0.2 -0.7, 0.4 

NS-SEC occupational classification (ref: manager/professional) 

Intermediate   0.03 -0.3, 0.3 0.03 -0.3, 0.3 0.05 -0.2, 0.3   -0.3 -0.6, 
0.04 

-0.2 -0.5, 0.08 -0.3 -0.6, -0.05 

Routine   -0.2 -0.5, 0.05 -0.3 -0.6, 0.01 -0.5 -0.8, -0.2   -0.2 -0.6, 0.1 -0.3 -0.6, 0.09 -0.4 -0.8, -0.08 

Equivalised household income (ref: 5th quintile ς highest) 

4th quintile   0.3 0.06, 0.6 0.3 0.07, 0.6 -0.06 -0.3, 0.2   0.2 -0.1, 0.5 0.1 -0.2, 0.4 -0.2 -0.4, 0.1 

3rd quintile   0.5 0.2, 0.8 0.5 0.2, 0.8 -0.1 -0.4, 0.2   <0.01 -0.3, 0.3 -0.05 -0.4, 0.3 -0.6 -0.9, -0.3 

2nd quintile   0.7 0.4, 1.1 0.7 0.4, 1.1 -0.1 -0.5, 0.3   0.5 0.1, 0.9 0.5 0.09, 0.9 -0.2 -0.6, 0.1 

1st quintile 
(lowest) 

  1.0 0.5, 1.5 1.0 0.5, 1.5 0.3 -0.2, 0.8   0.7 0.2, 1.2 0.6 0.08, 1.1 -0.1 -0.6, 0.4 

Smoker status (ref: non-smoker) 
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Ex-smoker     0.2 -0.03, 0.4 0.1 -0.06, 0.4     0.4 0.1, 0.6 0.2 -0.05, 0.4 

Smoker     0.7 0.4, 1.0 0.4 0.2, 0.7     1.0 0.7, 1.4 0.6 0.3, 1.0 

Diagnosed chronic illness (ref: none) 

Diagnosed 
condition 

    0.7 0.4, 1.0 0.5 0.3, 0.8     0.8 0.4, 1.1 0.6 0.2, 0.9 

Satisfaction with income (ref: satisfied) 

Neutral        0.9 0.5, 1.2       1.4 1.1, 1.8 

Dissatisfied       2.4 2.1, 2.7       2.7 2.5, 3.0 

Job physicality (ref: not at all physical) 

Not very physical       0.2 -0.02, 0.5       0.3 -0.05, 0.6 

Fairly physical       0.6 0.3, 0.9       0.3 -0.06, 0.6 

Very physical       0.5 0.08, 0.8       0.5 0.1, 0.9 

Job satisfaction (ref: satisfied) 

Neutral        1.2 0.8, 1.5       1.8 1.3, 2.2 

Dissatisfied       2.4 2.1, 2.8       2.9 2.5, 3.3 

Work autonomy (continuous: high = more autonomy 

Work autonomy        -0.08 -0.1, -0.05       -0.05 -0.08, -0.03 

Constant 5.8 4.8, 6.8 5.8 4.7, 7.0 5.6 4.5, 6.8 6.6 5.4, 7.7 7.2 6.0, 8.3 6.7 5.3, 8.2 6.6 5.2, 8.0 7.2 5.8, 8.6 

Multiply imputed data with analysis restricted to participants with complete observations on depressive symptoms.  N=11,215 men and 12,188 women.  Sample sizes unweighted, but recommended survey weights applied to 
OLS regression analyses.  Bold denotes at least 95% level of statistical significance 
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Table 12.18: Association between nonstandard schedules and depressive symptoms stratified by sex 
 Men Women 

 Model 1 (age) Model 2 (M1 + 
demographics + SEP) 

Model 3 (M2 + health) Model 4 (M3 + work 
conditions) 

Model 1 (age) Model 2 (M1 + 
demographics + SEP) 

Model 3 (M2 + health) Model 4 (M3 + work 
conditions) 

 Coef 95% CI Coef 95% CI Coef 95% CI Coef 95% CI Coef 95% CI Coef 95% CI Coef 95% CI Coef 95% CI 

Work pattern (ref: standard schedules) 

Nonstandard 0.24 0.02, 
0.47 

0.23 0.01,  
0.46 

0.21 0.01,  
0.44 

0.16 -0.05,  
0.38 

0.40 0.14, 
0.67 

0.36 0.09,  
0.63 

0.31 0.05,  
0.58 

0.32 0.07,  
0.58 

Age (continuous: low to high) 

Age  0.2 0.2, 0.3 0.2 0.1, 0.3 0.2 0.1, 0.3 0.1 0.09, 0.2 0.2 0.1, 0.2 0.2 0.1, 0.3 0.2 0.1, 0.2 0.1 0.06, 0.2 

Age2 <-0.01 
 

<-0.01,  
<-0.01 

<-0.01 <-0.01,  
<-0.01 

<-0.01 
 

<-0.01,  
<-0.01 

<-0.01 
 

<-0.01,  
<-0.01 

<-0.01 
 

<-0.01,  
<-0.01 

<-0.01 
 

<-0.01,  
<-0.01 

<-0.01 
 

<-0.01,  
<-0.01 

<-0.01 
 

<-0.01,  
<-0.01 

Marital status (ref: married/cohabiting) 

Single   -0.03 -0.4, 0.3 -0.03 -0.4, 0.3 -0.03 -0.4, 0.3   0.3 -0.1, 0.7 0.2 -0.2, 0.6 0.03 -0.3, 0.4 

Sep/Div/Widow   0.3 -0.2, 0.7 0.2 -0.2, 0.7 0.1 -0.3, 0.5   0.8 0.4, 1.1 0.7 0.3, 1.0 0.2 -0.09, 0.6 

Youngest child in household (ref: none) 

0-4 years   -0.3 -0.6, 0.02 -0.3 -0.6, 0.03 -0.2 -0.5, 0.1   0.2 -0.2, 0.6 0.2 -0.2, 0.5 0.2 -0.1, 0.5 

5-9 years   -0.05 -0.5, 0.4 -0.02 -0.4, 0.4 0.03 -0.4, 0.4   -0.2 -0.6, 0.2 -0.2 -0.6, 0.2 -0.09 -0.5, 0.3 

10-15 years   0.2 -0.2, 0.5 0.2 -0.2, 0.6 0.3 -0.07, 0.6   0.05 -0.3, 0.4 0.09 -0.3, 0.5 0.2 -0.1, 0.5 

Educational attainment (ref: degree/higher degree) 

A-level   -0.2 -0.5, 0.1 -0.2 -0.5, 0.09 -0.2 -0.5, 0.06   0.1 -0.2, 0.4 0.06 -0.3, 0.4 <-0.01 -0.3, 0.3 

GCSE   -0.4 -0.7, -0.1 -0.5 -0.8, -0.2 -0.5 -0.7, -0.2   0.4 0.03, 0.7 0.2 -0.1, 0.5 0.2 -0.1, 0.5 

Other    -0.4 -0.8, -0.06 -0.5 -0.9, -0.1 -0.5 -0.8, -0.1   0.6 0.06, 1.0 0.4 -0.10, 0.9 0.4 -0.09, 0.8 

No qualifications    -0.7 -1.2, -0.1 -0.8 -1.3, -0.3 -0.6 -1.1, -0.08   -0.06 -0.6, 0.5 -0.2 -0.8, 0.3 -0.1 -0.7, 0.4 

NS-SEC occupational classification (ref: manager/professional) 

Intermediate   0.03 -0.3, 0.3 0.03 -0.3, 0.3 0.06 -0.2, 0.4   -0.3 -0.6, 0.03 -0.2 -0.5, 0.07 -0.3 -0.6, -0.06 

Routine   -0.2 -0.5, 0.05 -0.3 -0.6, 0.01 -0.5 -0.8, -0.2   -0.2 -0.5, 0.2 -0.2 -0.6, 0.1 -0.4 -0.7, -0.07 

Equivalised household income (ref: 5th quintile ς highest) 

4th quintile   0.3 0.05, 0.6 0.3 0.06, 0.6 -0.07 -0.3, 0.2   0.2 -0.1, 0.5 0.1 -0.2, 0.4 -0.2 -0.4, 0.1 

3rd quintile   0.5 0.2, 0.8 0.5 0.2, 0.8 -0.1 -0.4, 0.2   0.01 -0.3, 0.3 -0.05 -0.4, 0.3 -0.6 -0.9, -0.2 

2nd quintile   0.7 0.4, 1.1 0.7 0.4, 1.1 -0.1 -0.5, 0.2   0.5 0.1, 0.9 0.5 0.10, 0.9 -0.2 -0.6, 0.1 

1st quintile 
(lowest) 

  1.0 0.5, 1.5 1.0 0.5, 1.5 0.3 -0.2, 0.7   0.7 0.2, 1.2 0.6 0.09, 1.1 -0.1 -0.6, 0.4 

Smoker status (ref: non-smoker) 

Ex-smoker     0.2 -0.02, 0.4 0.2 -0.05, 0.4     0.4 0.1, 0.6 0.2 -0.05, 0.4 

Smoker     0.7 0.4, 1.0 0.4 0.2, 0.7     1.0 0.7, 1.4 0.7 0.3, 1.0 

Diagnosed chronic illness (ref: none) 

Diagnosed 
condition 

    0.7 0.4, 1.0 0.5 0.3, 0.8     0.8 0.4, 1.1 0.5 0.2, 0.8 
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Satisfaction with income (ref: satisfied) 

Neutral        0.9 0.5, 1.2       1.4 1.1, 1.8 

Dissatisfied       2.4 2.2, 2.7       2.8 2.5, 3.0 

Job physicality (ref: not at all physical) 

Not very physical       0.2 -0.04, 0.5       0.2 -0.06, 0.5 

Fairly physical       0.5 0.2, 0.8       0.2 -0.09, 0.6 

Very physical       0.4 0.03, 0.8       0.5 0.10, 0.9 

Job satisfaction (ref: satisfied) 

Neutral        1.2 0.8, 1.5       1.8 1.3, 2.3 

Dissatisfied       2.4 2.0, 2.8       2.9 2.5, 3.3 

Work autonomy (continuous: high = more autonomy 

Work autonomy        -0.07 -0.1, -0.05       -0.05 -0.08, -0.02 

Constant 5.8 4.8, 6.8 5.9 4.7, 7.0 5.7 4.5, 6.8 6.7 5.5, 7.8 7.5 6.3, 8.6 7.0 5.5, 8.4 6.8 5.4, 8.2 7.4 6.0, 8.8 

Multiply imputed data with analysis restricted to participants with complete observations on depressive symptoms.  N=11,215 men and 12,188 women.  Sample sizes unweighted, but recommended survey weights applied to 
OLS regression analyses.  Bold denotes at least 95% level of statistical significance 
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Table 12.19: Association between remote working and depressive symptoms stratified by sex 
 Men Women 

 Model 1 (age) Model 2 (M1 + 
demographics + SEP) 

Model 3 (M2 + health) Model 4 (M3 + work 
conditions) 

Model 1 (age) Model 2 (M1 + 
demographics + SEP) 

Model 3 (M2 + 
health) 

Model 4 (M3 + work 
conditions) 

 Coef 95% CI Coef 95% CI Coef 95% CI Coef 95% CI Coef 95% CI Coef 95% CI Coef 95% CI Coef 95% CI 

Work pattern (ref: on-site) 

Remote -0.21 -0.43, 
0.02 

-0.20 -0.43,  
0.03 

-0.22 -0.45,  
0.01 

-0.19 -0.41, 
0.02 

-0.08 -0.43, 
0.26 

-0.03 -0.38, 
0.33 

-0.05 -0.39, 
0.30 

0.08 -0.24, 
0.40 

Age (continuous: low to high) 

Age  0.2 0.2, 0.2 0.2 0.1, 0.3 0.2 0.1, 0.3 0.1 0.09, 0.2 0.2 0.1, 0.2 0.2 0.1, 0.3 0.2 0.1, 0.2 0.1 0.06, 0.2 

Age2 <-
0.01 

 

<-0.01,  
<-0.01 

<-0.01 
 

<-0.01,  
<-0.01 

<-0.01 
 

<-0.01,  
<-0.01 

<-0.01 
 

<-0.01,  
-0.001 

<-0.01 <-0.01,  
<-0.01 

<-0.01 
 

<-0.01,  
<-0.01 

<-0.01 
 

<-0.01,  
<-0.01 

<-0.01 
 

<-0.01,  
<-0.01 

Marital status (ref: married/cohabiting) 

Single   -0.04 -0.4, 0.3 -0.04 -0.4, 0.3 -0.03 -0.4, 0.3   0.3 -0.1, 0.7 0.2 -0.2, 0.6 0.03 -0.3, 0.4 

Sep/Div/Widow   0.3 -0.2, 0.7 0.2 -0.2, 0.7 0.1 -0.3, 0.6   0.8 0.4, 1.1 0.7 0.3, 1.0 0.2 -0.08, 0.6 

Youngest child in household (ref: none) 

0-4 years   -0.3 -0.6, 0.03 -0.3 -0.6, 0.04 -0.2 -0.5, 0.2   0.2 -0.2, 0.6 0.2 -0.2, 0.5 0.2 -0.1, 0.6 

5-9 years   -0.04 -0.5, 0.4 <-0.01 -0.4, 0.4 0.04 -0.3, 0.4   -0.2 -0.6, 0.2 -0.2 -0.6, 0.2 -0.1 -0.5, 0.3 

10-15 years   0.2 -0.2, 0.6 0.2 -0.2, 0.6 0.3 -0.06, 0.6   0.04 -0.3, 0.4 0.09 -0.3, 0.4 0.2 -0.1, 0.5 

Educational attainment (ref: degree/higher degree) 

A-level   -0.1 -0.4, 0.2 -0.2 -0.5, 0.1 -0.2 -0.5, 0.07   0.1 -0.2, 0.4 0.05 -0.3, 0.4 <-0.01 -0.3, 0.3 

GCSE   -0.4 -0.7, -0.1 -0.5 -0.8, -0.2 -0.5 -0.7,  
-0.2 

  0.3 0.02, 
0.7 

0.2 -0.1, 0.5 0.2 -0.1, 0.5 

Other    -0.4 -0.8, -0.04 -0.5 -0.9, -0.1 -0.5 -0.8,  
-0.10 

  0.5 0.03, 
1.0 

0.4 -0.1, 0.9 0.3 -0.1, 0.8 

No qualifications    -0.7 -1.2, -0.1 -0.8 -1.3, -0.2 -0.6 -1.1,  
-0.07 

  -0.08 -0.6, 0.5 -0.3 -0.8, 0.3 -0.2 -0.7, 0.4 

NS-SEC occupational classification (ref: manager/professional) 

Intermediate   0.08 -0.2, 0.4 0.08 -0.2, 0.4 0.1 -0.2, 0.4   -0.3 -0.6, 
0.03 

-0.2 -0.5, 
0.08 

-0.3 -0.6, 
 -0.06 

Routine   -0.2 -0.5, 0.09 -0.2 -0.5, 0.05 -0.5 -0.8,  
-0.2 

  -0.1 -0.5, 0.2 -0.2 -0.5, 0.2 -0.4 -0.7,  
-0.04 

Equivalised household income (ref: 5th quintile ς highest) 

4th quintile   0.3 0.05, 0.6 0.3 0.06, 0.6 -0.07 -0.3, 0.2   0.2 -0.1, 0.5 0.1 -0.2, 0.4 -0.2 -0.5, 0.1 

3rd quintile   0.5 0.1, 0.8 0.5 0.1, 0.8 -0.1 -0.4, 0.2   <-0.01 -0.3, 0.3 -0.06 -0.4, 0.3 -0.6 -0.9, -0.3 

2nd quintile   0.7 0.4, 1.1 0.7 0.3, 1.1 -0.1 -0.5, 0.2   0.5 0.1, 0.9 0.5 0.10, 
0.9 

-0.3 -0.6, 0.1 

1st quintile (lowest)   1.0 0.5, 1.5 1.0 0.5, 1.5 0.3 -0.2, 0.7   0.7 0.2, 1.2 0.6 0.1, 1.2 -0.1 -0.6, 0.4 
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Smoker status (ref: non-smoker) 

Ex-smoker     0.2 -0.02, 0.4 0.2 -0.05, 0.4     0.4 0.1, 0.6 0.2 -0.04, 0.4 

Smoker     0.7 0.4, 1.0 0.4 0.2, 0.7     1.1 0.7, 1.4 0.7 0.4, 1.0 

Diagnosed chronic illness (ref: none) 

Diagnosed condition     0.7 0.4, 1.0 0.5 0.3, 0.8     0.8 0.4, 1.1 0.5 0.2, 0.8 

Satisfaction with income (ref: satisfied) 

Neutral        0.9 0.6, 1.2       1.4 1.1, 1.8 

Dissatisfied       2.4 2.2, 2.7       2.7 2.5, 3.0 

Job physicality (ref: not at all physical) 

Not very physical       0.2 -0.05, 0.5       0.2 -0.09, 0.5 

Fairly physical       0.5 0.2, 0.8       0.2 -0.1, 0.5 

Very physical       0.4 -0.01, 0.8       0.4 0.03, 0.8 

Job satisfaction (ref: satisfied) 

Neutral        1.2 0.8, 1.5       1.8 1.3, 2.3 

Dissatisfied       2.4 2.0, 2.8       2.9 2.5, 3.3 

Work autonomy (continuous: high = more autonomy 

Work autonomy        -0.07 -0.1,  
-0.05 

      -0.05 -0.08,  
-0.03 

Constant 6.0 5.0, 7.0 6.0 4.8, 7.1 5.8 4.6, 6.9 6.8 5.6, 7.9 7.7 6.5, 8.8 7.1 5.6, 8.5 6.9 5.5, 8.3 7.5 6.1, 8.9 

Multiply imputed data with analysis restricted to participants with complete observations on depressive symptoms.  N=11,215 men and 12,188 women.  Sample sizes unweighted, but recommended survey weights applied to 
OLS regression analyses.  Bold denotes at least 95% level of statistical significance 
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12.3.2 Results for mental wellbeing 
 
Table 12.20: Association between work precariousness and mental wellbeing stratified by sex 
 Men Women 

 Model 1 (age) Model 2 (M1 + 
demographics + SEP) 

Model 3 (M2 + 
health) 

Model 4 (M3 + work 
conditions) 

Model 1 (age) Model 2 (M1 + 
demographics + SEP) 

Model 3 (M2 + 
health) 

Model 4 (M3 + work 
conditions) 

 Coef 95% CI Coef 95% CI Coef 95% CI Coef 95% CI Coef 95% CI Coef 95% CI Coef 95% CI Coef 95% CI 

Work pattern (ref: permanent employee) 

Temporary 
contract 

-0.17 -0.70, 
0.36 

-0.11 -0.64, 0.41 -0.11 -0.64,  
0.41 

0.04 -0.50,  
0.57 

0.03 -0.41,  
0.46 

-0.06 -0.49, 0.37 -0.06 -0.49, 
 0.37 

0.16 -0.25,  
0.57 

Self-employed 0.22 -0.05, 
0.48 

0.57 0.26,  
0.88 

0.55 0.24,  
0.87 

0.16 -0.14,  
0.47 

0.87 0.58,  
1.17 

0.77 0.45,  
1.09 

0.76 0.44,  
1.08 

0.36 0.04,  
0.68 

Age (continuous: low to high) 

Age  -0.09 
 

-0.1, -
0.04 

-0.1 
 

-0.2, -0.08 -0.1 
 

-0.2, -
0.08 

-0.09 -0.1, -0.03 -0.03 -0.08, 
0.02 

-0.1 
 

-0.2,  
-0.07 

-0.1 
 

-0.2, -
0.07 

-0.06 -0.1, -0.01 

Age2 <0.01 
 

<0.01, 
<0.01 

<0.01 
 

<0.01, <0.01 <0.01 
 

<0.01, 
<0.01 

<0.01 
 

<0.01, <0.01 <0.01 <0.01, 
<0.01 

<0.01 
 

<0.01, <0.01 <0.01 
 

<0.01, 
<0.01 

<0.01 
 

<0.01,  
<0.01 

Marital status (ref: married/cohabiting) 

Single   -0.5 -0.8, -0.1 -0.5 -0.8, -0.1 -0.4 -0.7, -0.07   -0.6 
 

-0.9, -0.3 -0.6 
 

-0.9, -0.3 -0.3 -0.6, -0.06 

Sep/Div/Widow   -0.3 -0.7, 0.09 -0.3 -0.7, 0.09 -0.2 -0.5, 0.2   -0.3 -0.6,  
-0.04 

-0.3 -0.6, -
0.04 

-0.1 -0.4, 0.2 

Youngest child in household (ref: none) 

0-4 years   -0.3 -0.6, 0.04 -0.3 -0.6, 0.03 -0.2 -0.5, 0.08   0.1 -0.2, 0.4 0.1 -0.2, 0.4 0.1 -0.2, 0.4 

5-9 years   -0.4 -0.7, -0.03 -0.4 -0.7, -
0.04 

-0.4 -0.8, -0.1   0.3 -0.04, 0.6 0.3 -0.05, 0.6 0.2 -0.1, 0.5 

10-15 years   -0.4 -0.7, -0.03 -0.4 -0.7, -
0.05 

-0.4 -0.7, -0.10   0.3 -0.01, 0.6 0.3 -0.01, 0.6 0.2 -0.06, 0.5 

Educational attainment (ref: degree/higher degree) 

A-level   -0.2 -0.4, 0.10 -0.2 -0.4, 0.10 -0.1 -0.4, 0.1   -0.3 -0.5,  
-0.03 

-0.3 -0.5, -
0.03 

-0.3 -0.5, -0.05 

GCSE   -0.3 -0.6, -0.03 -0.3 -0.6, -
0.03 

-0.2 -0.5, 0.04   -0.7 
 

-1.0, -0.5 -0.7 
 

-1.0, -0.5 -0.7 -1.0, -0.4 

Other    -0.8 -1.2, -0.3 -0.8 -1.2, -0.3 -0.8 -1.2, -0.3   -0.8 
 

-1.2, -0.4 -0.8 
 

-1.2, -0.4 -0.9 -1.3, -0.4 

No qualifications    -0.3 -0.8, 0.2 -0.3 -0.8, 0.2 -0.4 -0.9, 0.1   -1.0 
 

-1.5, -0.5 -1.0 
 

-1.5, -0.5 -1.1 -1.5, -0.6 
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NS-SEC occupational classification (ref: manager/professional) 

Intermediate   -0.7 
 

-1.0, -0.4 -0.7 
 

-1.0, -0.4 -0.4 -0.7, -0.1   -0.2 -0.5, 0.02 -0.2 -0.5, 0.02 -0.09 -0.3, 0.1 

Routine   -0.6 
 

-0.9, -0.3 -0.6 
 

-0.9, -0.3 -0.2 -0.4, 0.09   -0.4 -0.7, -0.2 -0.4 -0.7, -0.2 -0.2 -0.4, 0.07 

Equivalised household income (ref: 5th quintile ς highest) 

4th quintile   -0.2 -0.5, 0.01 -0.2 -0.5, 0.01 0.05 -0.2, 0.3   -0.3 -0.6,  
-0.09 

-0.3 -0.6, -
0.09 

-0.1 -0.4, 0.1 

3rd quintile   -0.8 
 

-1.1, -0.6 -0.8 
 

-1.1, -0.6 -0.3 -0.6, -0.07   -0.6 
 

-0.8, -0.3 -0.6 
 

-0.8, -0.3 -0.1 -0.4, 0.1 

2nd quintile   -0.6 -1.0, -0.3 -0.6 -1.0, -0.3 0.01 -0.3, 0.3   -0.7 
 

-1.0, -0.4 -0.7 -1.0, -0.4 -0.3 -0.6, 0.03 

1st quintile 
(lowest) 

  -1.2 
 

-1.6, -0.7 -1.2 
 

-1.6, -0.7 -0.5 -0.9, -0.1   -1.0 
 

-1.3, -0.6 -0.9 -1.3, -0.6 -0.4 -0.8, -0.02 

Diagnosed chronic illness (ref: none) 

Diagnosed 
condition 

    -0.6 
 

-0.8, -0.3 -0.4 -0.7, -0.2     -0.2 -0.4, 0.07 -0.1 -0.3, 0.1 

Satisfaction with income (ref: satisfied) 

Neutral        -1.5 -1.7, -1.2       -1.5 -1.7, -1.2 

Dissatisfied       -1.7 -1.9, -1.5       -1.8 -2.0, -1.6 

Job satisfaction (ref: satisfied) 

Neutral        -1.6 -1.9, -1.2       -1.5 -1.9, -1.2 

Dissatisfied       -2.2 -2.5, -1.9       -2.5 -2.8, -2.2 

Work autonomy (continuous: high = more autonomy) 

Work autonomy        0.09 0.06, 0.1       0.06 0.04, 0.09 

Constant 26 25, 27 28 27, 30 28 27, 30 27 26, 28 25 24, 26 28 26, 29 28 26, 29 27 25, 28 

Multiply imputed data with analysis restricted to observations with scores for mental wellbeing.  N=10,350 men and 11,317 women.  Sample sizes unweighted, but recommended survey weights applied to OLS regression 
analyses.  Bold denotes at least 95% level of statistical significance 
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Table 12.21: Association between weekly work hours and mental wellbeing stratified by sex 
 Men Women 

 Model 1 (age) Model 2 (M1 + 
demographics + SEP) 

Model 3 (M2 + 
health) 

Model 4 (M3 + work 
conditions) 

Model 1 (age) Model 2 (M1 + 
demographics + SEP) 

Model 3 (M2 + 
health) 

Model 4 (M3 + work 
conditions) 

 Coef 95% CI Coef 95% CI Coef 95% CI Coef 95% CI Coef 95% CI Coef 95% CI Coef 95% CI Coef 95% CI 

Work pattern (ref: 35-40 hrs/wk) 

<35 hrs/wk -0.14 -0.48, 
0.20 

0.06 -0.27,  
0.40 

0.06 -0.28,  
0.40 

0.03 -0.29,  
0.36 

-0.06 -0.27, 
 0.16 

0.19 -0.04,  
0.43 

0.19 -0.04,  
0.43 

0.16 -0.06,  
0.38 

41-54 hrs/wk 0.11 -0.13, 
0.35 

-0.02 -0.26,  
0.22 

-0.03 -0.27,  
0.21 

-0.17 -0.39,  
0.05 

0.19 -0.07,  
0.46 

-0.02 -0.28,  
0.25 

-0.02 -0.28,  
0.25 

-0.02 -0.27,  
0.23 

җ55 hrs/wk 0.09 -0.26, 
0.43 

<0.01 -0.34,  
0.34 

-0.02 -0.36,  
0.32 

-0.18 -0.50, 
0.14 

-0.07 -0.63,  
0.49 

-0.33 -0.90,  
0.24 

-0.32 -0.89,  
0.24 

-0.44 -0.95,  
0.07 

Age (continuous: low to high) 

Age  -0.1 -0.2, -
0.05 

-0.1 -0.2, -0.08 -0.1 -0.2, -
0.08 

-0.08 -0.1, -0.03 -0.03 -0.08, 
0.02 

-0.1 -0.2, -0.07 -0.1 -0.2, -
0.07 

-0.06 -0.1, -0.01 

Age2 <0.01 
 

<0.01, 
<0.01 

<0.01 
 

<0.01, <0.01 <0.01 
 

<0.01, 
<0.01 

<0.01 <0.01, <0.01 <0.01 <0.01, 
<0.01 

<0.01 <0.01, <0.01 <0.01 <0.01, 
<0.01 

<0.01 <0.01,  
<0.01 

Marital status (ref: married/cohabiting) 

Single   -0.5 -0.8, -0.1 -0.5 -0.8, -0.1 -0.4 -0.7, -0.07   -0.5 -0.8, -0.3 -0.5 -0.8, -0.3 -0.3 -0.6, -0.05 

Sep/Div/Widow   -0.3 -0.7, 0.09 -0.3 -0.7, 0.09 -0.2 -0.5, 0.2   -0.3 -0.6, -0.04 -0.3 -0.6,  
-0.04 

-0.09 -0.4, 0.2 

Youngest child in household (ref: none) 

0-4 years   -0.3 -0.6, 0.06 -0.3 -0.6, 0.04 -0.2 -0.5, 0.09   0.07 -0.3, 0.4 0.06 -0.3, 0.4 0.06 -0.3, 0.4 

5-9 years   -0.4 -0.7, -0.03 -0.4 -0.7, -
0.03 

-0.4 -0.8, -0.09   0.2 -0.1, 0.6 0.2 -0.1, 0.6 0.1 -0.2, 0.4 

10-15 years   -0.4 -0.7, -0.03 -0.4 -0.7, -
0.05 

-0.4 -0.7, -0.10   0.3 -0.05, 0.6 0.2 -0.05, 0.5 0.2 -0.10, 0.5 

Educational attainment (ref: degree/higher degree) 

A-level   -0.2 -0.4, 0.1 -0.1 -0.4, 0.1 -0.1 -0.4, 0.1   -0.3 -0.6, -0.07 -0.3 -0.6, -
0.07 

-0.3 -0.6, -0.09 

GCSE   -0.3 -0.6,  
<-0.01 

-0.3 -0.6, -
0.01 

-0.2 -0.5, 0.05   -0.8 -1.1, -0.5 -0.8 -1.1, -0.5 -0.8 -1.0, -0.5 

Other    -0.7 -1.2, -0.3 -0.7 -1.2, -0.3 -0.8 -1.2, -0.3   -0.8 -1.3, -0.4 -0.8 -1.3, -0.4 -0.9 -1.3, -0.5 

No qualifications    -0.3 -0.8, 0.2 -0.3 -0.8, 0.2 -0.4 -0.9, 0.1   -1.0 -1.5, -0.5 -1.0 -1.5, -0.5 -1.1 -1.6, -0.6 

NS-SEC occupational classification (ref: manager/professional) 

Intermediate   -0.4 -0.7, -0.2 -0.4 -0.7, -0.2 -0.3 -0.6, -0.09   -0.10 -0.3, 0.1 -0.1 -0.3, 0.1 -0.04 -0.3, 0.2 

Routine   -0.7 -0.9, -0.4 -0.7 -0.9, -0.4 -0.2 -0.4, 0.09   -0.5 -0.8, -0.3 -0.5 -0.8, -0.3 -0.2 -0.5, 0.03 

Equivalised household income (ref: 5th quintile ς highest) 

4th quintile   -0.2 -0.5,  -0.2 -0.5, 0.01 0.03 -0.2, 0.3   -0.4 -0.6, -0.1 -0.4 -0.6, -0.1 -0.1 -0.4, 0.09 
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<-0.01 

3rd quintile   -0.8 -1.1, -0.5 -0.8 
 

-1.1, -0.5 -0.4 -0.6, -0.09   -0.6 -0.9, -0.3 -0.6 -0.9, -0.3 -0.2 -0.4, 0.09 

2nd quintile   -0.6 -1.0, -0.3 -0.6 
 

-0.9, -0.2 -0.01 -0.3, 0.3   -0.7 -1.1, -0.4 -0.7 
 

-1.1, -0.4 -0.3 -0.6, 0.01 

1st quintile 
(lowest) 

  -1.1 -1.5, -0.7 -1.1 -1.5, -0.7 -0.5 -1.0, -0.1   -0.9 -1.3, -0.5 -0.9 
 

-1.3, -0.5 -0.4 -0.8, -0.03 

Diagnosed chronic illness (ref: none) 

Diagnosed 
condition 

    -0.6 
 

-0.9, -0.3 -0.4 -0.7, -0.2     -0.2 -0.5, 0.06 -0.1 -0.3, 0.1 

Satisfaction with income (ref: satisfied) 

Neutral        -1.5 -1.7, -1.2       -1.5 -1.7, -1.2 

Dissatisfied       -1.7 -1.9, -1.5       -1.8 -2.0, -1.6 

Job satisfaction (ref: satisfied) 

Neutral        -1.6 -1.9, -1.2       -1.5 -1.9, -1.2 

Dissatisfied       -2.2 -2.5, -1.9       -2.5 -2.8, -2.2 

Work autonomy (continuous: high = more autonomy 

Work autonomy        0.10 0.07, 0.1       0.07 0.05, 0.09 

Constant 26 25, 27 28 27, 30 28 27, 30 27 26, 28 25 24, 26 28 26, 29 28 26, 29 27 25, 28 

Multiply imputed data with analysis restricted to observations with scores for mental wellbeing.  N=10,350 men and 11,317 women.  Sample sizes unweighted, but recommended survey weights applied to OLS regression 
analyses.  Bold denotes at least 95% level of statistical significance 
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Table 12.22: Association between weekend working and mental wellbeing stratified by sex 
 Men Women 

 Model 1 (age) Model 2 (M1 + 
demographics + SEP) 

Model 3 (M2 + 
health) 

Model 4 (M3 + work 
conditions) 

Model 1 (age) Model 2 (M1 + 
demographics + SEP) 

Model 3 (M2 + 
health) 

Model 4 (M3 + work 
conditions) 

 Coef 95% CI Coef 95% CI Coef 95% CI Coef 95% CI Coef 95% CI Coef 95% CI Coef 95% CI Coef 95% CI 

Work pattern (ref: no weekends) 

Some weekends -0.15 -0.39, 
0.08 

-0.10 -0.33,  
0.13 

-0.12 -0.35,  
0.11 

-0.20 -0.42,  
0.01 

-0.11 -0.32,  
0.10 

-0.17 -0.38,  
0.04 

-0.17 -0.38,  
0.04 

-0.18 -0.38,  
0.01 

Most/all 
weekends 

-0.34 -0.61,  
-0.06 

-0.05 -0.33,  
0.23 

-0.05 -0.33,  
0.23 

-0.08 -0.34,  
0.19 

-0.59 -0.85,  
-0.34 

-0.32 -0.58,  
-0.07 

-0.32 -0.58,  
-0.07 

-0.26 -0.50,  
-0.01 

Age (continuous: low to high) 

Age  -0.10 -0.1, -
0.05 

-0.1 -0.2, -0.08 -0.1 -0.2, -
0.08 

-0.09 -0.1, -0.03 -0.04 -0.09, 
0.01 

-0.1 -0.2, -0.08 -0.1 -0.2, -
0.07 

-0.07 -0.1, -0.02 

Age2 <0.01 <0.01, 
<0.01 

<0.01 <0.01, <0.01 <0.01 <0.01, 
<0.01 

<0.01 <0.01,  
<0.01 

<0.01 <0.01, 
<0.01 

<0.01 <0.01, <0.01 <0.01 <0.01, 
<0.01 

<0.01 <0.01,  
<0.01 

Marital status (ref: married/cohabiting) 

Single   -0.5 -0.8, -0.1 -0.5 -0.8, -0.1 -0.4 -0.7, -0.07   -0.6 -0.9, -0.3 -0.6 -0.8, -0.3 -0.3 -0.6, -0.05 

Sep/Div/Widow   -0.3 -0.7, 0.09 -0.3 -0.7, 0.09 -0.2 -0.5, 0.2   -0.4 -0.7, -0.06 -0.4 -0.7,  
-0.06 

-0.1 -0.4, 0.2 

Youngest child in household (ref: none) 

0-4 years   -0.3 -0.6, 0.06 -0.3 -0.6, 0.04 -0.2 -0.5, 0.08   0.1 -0.2, 0.5 0.1 -0.2, 0.5 0.1 -0.2, 0.4 

5-9 years   -0.4 -0.7, -0.03 -0.4 -0.7,  
-0.03 

-0.4 -0.8, -0.10   0.3 -0.03, 0.6 0.3 -0.03, 0.6 0.2 -0.1, 0.5 

10-15 years   -0.3 -0.7, -0.03 -0.4 -0.7,  
-0.05 

-0.4 -0.7, -0.10   0.3 <-0.01, 0.6 0.3 -0.01, 0.6 0.2 -0.06, 0.5 

Educational attainment (ref: degree/higher degree) 

A-level   -0.2 -0.4, 0.1 -0.1 -0.4, 0.1 -0.1 -0.4, 0.1   -0.3 -0.6, -0.07 -0.3 -0.6, -
0.06 

-0.3 -0.6, -0.08 

GCSE   -0.3 -0.6,  
<-0.01 

-0.3 -0.6,  
-0.01 

-0.2 -0.5, 0.04   -0.8 -1.0, -0.5 -0.8 -1.0, -0.5 -0.7 -1.0, -0.5 

Other    -0.7 -1.2, -0.3 -0.7 -1.2, -0.3 -0.8 -1.2, -0.3   -0.8 -1.3, -0.4 -0.8 -1.3, -0.4 -0.9 -1.3, -0.5 

No qualifications    -0.3 -0.8, 0.2 -0.3 -0.8, 0.2 -0.4 -0.9, 0.1   -1.1 -1.6, -0.6 -1.1 -1.5, -0.6 -1.1 -1.6, -0.6 

NS-SEC occupational classification (ref: manager/professional) 

Intermediate   -0.4 -0.7, -0.2 -0.4 -0.7, -0.2 -0.3 -0.6, -0.06   -0.09 -0.3, 0.2 -0.09 -0.3, 0.2 -0.03 -0.3, 0.2 

Routine   -0.7 -0.9, -0.4 -0.7 -0.9, -0.4 -0.2 -0.4, 0.10   -0.4 -0.7, -0.2 -0.4 -0.7, -0.2 -0.1 -0.4, 0.1 

Equivalised household income (ref: 5th quintile ς highest) 

4th quintile   -0.2 -0.5,  
<-0.01 

-0.2 -0.5, 
<0.01 

0.04 -0.2, 0.3   -0.4 -0.6, -0.1 -0.4 -0.6, -0.1 -0.1 -0.4, 0.1 

3rd quintile   -0.8 -1.1, -0.5 -0.8 -1.1, -0.5 -0.3 -0.6, -0.08   -0.6 -0.8, -0.3 -0.6 -0.8, -0.3 -0.1 -0.4, 0.1 
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2nd quintile   -0.6 -1.0, -0.3 -0.6 -0.9, -0.2 0.01 -0.3, 0.3   -0.7 -1.0, -0.3 -0.7 -1.0, -0.3 -0.3 -0.6, 0.05 

1st quintile 
(lowest) 

  -1.1 -1.5, -0.6 -1.1 -1.5, -0.7 -0.5 -0.9, -0.08   -0.8 -1.2, -0.5 -0.8 -1.2, -0.4 -0.3 -0.7, 0.04 

Diagnosed chronic illness (ref: none) 

Diagnosed 
condition 

    -0.6 -0.9, -0.3 -0.4 -0.7, -0.2     -0.2 -0.5, 0.04 -0.1 -0.4, 0.1 

Satisfaction with income (ref: satisfied) 

Neutral        -1.5 -1.7, -1.2       -1.4 -1.7, -1.2 

Dissatisfied       -1.7 -1.9, -1.4       -1.8 -2.0, -1.6 

Job satisfaction (ref: satisfied) 

Neutral        -1.6 -1.9, -1.2       -1.5 -1.9, -1.2 

Dissatisfied       -2.2 -2.5, -1.9       -2.5 -2.8, -2.2 

Work autonomy (continuous: high = more autonomy) 

Work autonomy        0.10 0.07, 0.1       0.07 0.05, 0.10 

Constant 26 25, 27 28 27, 30 28 27, 30 27 26, 28 25 24, 26 28 27, 29 28 27, 29 27 26, 28 

Multiply imputed data with analysis restricted to observations with scores for mental wellbeing.  N=10,350 men and 11,317 women.  Sample sizes unweighted, but recommended survey weights applied to OLS regression 
analyses.  Bold denotes at least 95% level of statistical significance 
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Table 12.23: Association between nonstandard schedules and mental wellbeing stratified by sex 
 Men Women 

 Model 1 (age) Model 2 (M1 + 
demographics + SEP) 

Model 3 (M2 + 
health) 

Model 4 (M3 + work 
conditions) 

Model 1 (age) Model 2 (M1 + 
demographics + SEP) 

Model 3 (M2 + 
health) 

Model 4 (M3 + work 
conditions) 

 Coef 95% CI Coef 95% CI Coef 95% CI Coef 95% CI Coef 95% CI Coef 95% CI Coef 95% CI Coef 95% CI 

Work pattern (ref: standard schedules) 

Nonstandard -0.25 -0.47,  
-0.04 

-0.08 -0.29,  
0.14 

-0.08 -0.29,  
0.14 

-0.03 -0.23,  
0.18 

-0.22 -0.44,  
0.01 

-0.08 -0.03,  
0.14 

-0.08 -0.03,  
0.14 

0.02 -0.19,  
0.23 

Age (continuous: low to high) 

Age  -0.09 -0.1, -
0.04 

-0.1 -0.2, -0.08 -0.1 -0.2, -
0.08 

-0.09 -0.1, -0.03 -0.03 -0.08, 
0.02 

-0.1 -0.2, -0.07 -0.1 -0.2, -0.07 -0.07 -0.1, -0.01 

Age2 <0.01 <0.01, 
<0.01 

<0.01 <0.01, <0.01 <0.01 <0.01, 
<0.01 

<0.01 <0.01, <0.01 <0.01 <0.01, 
<0.01 

<0.01 <0.01, <0.01 <0.01 <0.01, 
<0.01 

<0.01 <0.01,  
<0.01 

Marital status (ref: married/cohabiting) 

Single   -0.5 -0.8, -0.1 -0.5 -0.8, -0.1 -0.4 -0.7, -0.06   -0.6 -0.9, -0.3 -0.6 -0.9, -0.3 -0.3 -0.6, -0.06 

Sep/Div/Widow   -0.3 -0.7, 0.09 -0.3 -0.7, 0.09 -0.2 -0.5, 0.2   -0.4 -0.7, -0.07 -0.4 -0.7, -0.07 -0.1 -0.4, 0.2 

Youngest child in household (ref: none) 

0-4 years   -0.3 -0.6, 0.05 -0.3 -0.6, 0.04 -0.2 -0.5, 0.08   0.2 -0.2, 0.5 0.2 -0.2, 0.5 0.1 -0.2, 0.4 

5-9 years   -0.4 -0.7, -0.03 -0.4 -0.7, -
0.03 

-0.4 -0.8, -0.1   0.3 -0.01, 0.6 0.3 -0.02, 0.6 0.2 -0.1, 0.5 

10-15 years   -0.3 -0.7, -0.03 -0.4 -0.7, -
0.05 

-0.4 -0.7, -0.1   0.3 <0.01, 0.6 0.3 -0.00002, 
0.6 

0.2 -0.05, 0.5 

Educational attainment (ref: degree/higher degree) 

A-level   -0.2 -0.4, 0.1 -0.2 -0.4, 0.1 -0.1 -0.4, 0.1   -0.3 -0.6, -0.06 -0.3 -0.6, -0.06 -0.3 -0.6, -0.07 

GCSE   -0.3 -0.6,  
<-0.01 

-0.3 -0.6, -
0.01 

-0.2 -0.5, 0.04   -0.8 -1.0, -0.5 -0.8 -1.0, -0.5 -0.7 -1.0, -0.5 

Other    -0.7 -1.2, -0.3 -0.7 -1.2, -0.3 -0.8 -1.2, -0.4   -0.8 -1.3, -0.4 -0.8 -1.3, -0.4 -0.9 -1.3, -0.5 

No qualifications    -0.3 -0.8, 0.2 -0.3 -0.8, 0.2 -0.4 -0.9, 0.1   -1.0 -1.5, -0.5 -1.0 -1.5, -0.5 -1.1 -1.6, -0.6 

NS-SEC occupational classification (ref: manager/professional) 

Intermediate   -0.4 -0.7, -0.2 -0.4 -0.7, -0.2 -0.3 -0.6, -0.07   -0.07 -0.3, 0.2 -0.08 -0.3, 0.2 -0.02 -0.2, 0.2 

Routine   -0.7 -0.9, -0.4 -0.7 -0.9, -0.4 -0.2 -0.4, 0.09   -0.5 -0.7, -0.2 -0.5 -0.7, -0.2 -0.2 -0.4, 0.07 

Equivalised household income (ref: 5th quintile ς highest) 

4th quintile   -0.2 -0.5, <0.01 -0.2 -0.5, 0.01 0.05 -0.2, 0.3   -0.4 -0.6, -0.1 -0.4 -0.6, -0.1 -0.1 -0.4, 0.1 

3rd quintile   -0.8 -1.1, -0.5 -0.8 -1.1, -0.5 -0.3 -0.6, -0.07   -0.6 -0.8, -0.3 -0.6 -0.8, -0.3 -0.1 -0.4, 0.1 

2nd quintile   -0.6 -0.9, -0.3 -0.6 -0.9, -0.2 0.02 -0.3, 0.4   -0.7 -1.0, -0.4 -0.7 -1.0, -0.3 -0.3 -0.6, 0.05 

1st quintile 
(lowest) 

  -1.1 -1.5, -0.6 -1.1 -1.5, -0.6 -0.5 -0.9, -0.07   -0.8 -1.2, -0.5 -0.8 -1.2, -0.5 -0.3 -0.7, 0.02 

Diagnosed chronic illness (ref: none) 

Diagnosed     -0.6 -0.8, -0.3 -0.4 -0.7, -0.2     -0.2 -0.5, 0.05 -0.1 -0.4, 0.1 
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condition 

Satisfaction with income (ref: satisfied) 

Neutral        -1.5 -1.7, -1.2       -1.5 -1.7, -1.2 

Dissatisfied       -1.7 -1.9, -1.5       -1.8 -2.0, -1.6 

Job satisfaction (ref: satisfied) 

Neutral        -1.6 -1.9, -1.2       -1.6 -1.9, -1.2 

Dissatisfied       -2.2 -2.5, -1.9       -2.5 -2.8, -2.2 

Work autonomy (continuous: high = more autonomy) 

Work autonomy        0.09 0.07, 0.1       0.07 0.04, 0.09 

Constant 26 25, 27 28 27, 30 28 27, 30 27 26, 28 25 24, 26 28 27, 29 28 27, 29 27 25, 28 

Multiply imputed data with analysis restricted to observations with scores for mental wellbeing.  N=10,350 men and 11,317 women.  Sample sizes unweighted, but recommended survey weights applied to OLS regression 
analyses.  Bold denotes at least 95% level of statistical significance 
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Table 12.24: Association between remote working and mental wellbeing stratified by sex 
 Men Women 

 Model 1 (age) Model 2 (M1 + 
demographics + SEP) 

Model 3 (M2 + 
health) 

Model 4 (M3 + work 
conditions) 

Model 1 (age) Model 2 (M1 + 
demographics + SEP) 

Model 3 (M2 + 
health) 

Model 4 (M3 + work 
conditions) 

 Coef 95% CI Coef 95% CI Coef 95% CI Coef 95% CI Coef 95% CI Coef 95% CI Coef 95% CI Coef 95% CI 

Work pattern (ref: on-site) 

Remote 0.09 -0.12, 
0.30 

0.18 -0.03,  
0.39 

0.19 -0.02, 
 0.39 

0.07 -0.13,  
0.27 

0.29 0.02, 
0.56 

0.11 -0.16, 
 0.38 

0.11 -0.16,  
0.38 

-0.09 -0.35, 
 0.18 

Age (continuous: low to high) 

Age  -0.09 -0.1, -
0.04 

-0.1 -0.2, -0.08 -0.1 -0.2,  
-0.08 

-0.09 -0.1, -0.03 -0.03 -0.08, 
0.02 

-0.1 -0.2, -0.07 -0.1 -0.2,  
-0.07 

-0.07 -0.1, -0.01 

Age2 <0.01 <0.01, 
<0.01 

<0.01 <0.01, <0.01 <0.01 <0.01, 
<0.01 

<0.01 <0.01, <0.01 <0.01 <0.01, 
<0.01 

<0.01 <0.01, <0.01 <0.01 <0.01, 
<0.01 

<0.01 <0.01, <0.01 

Marital status (ref: married/cohabiting) 

Single   -0.5 -0.8, -0.1 -0.5 -0.8, -0.1 -0.4 -0.7, -0.06   -0.6 -0.9, -0.3 -0.6 -0.9, -0.3 -0.3 -0.6, -0.06 

Sep/Div/Widow   -0.3 -0.7, 0.09 -0.3 -0.7, 0.09 -0.2 -0.5, 0.2   -0.4 -0.7, -0.07 -0.4 -0.7, -
0.07 

-0.1 -0.4, 0.2 

Youngest child in household (ref: none) 

0-4 years   -0.3 -0.6, 0.06 -0.3 -0.6, 0.04 -0.2 -0.5, 0.08   0.2 -0.2, 0.5 0.2 -0.2, 0.5 0.2 -0.1, 0.5 

5-9 years   -0.4 -0.7, -0.04 -0.4 -0.7, -
0.04 

-0.4 -0.8, -0.1   0.3 -0.01, 0.6 0.3 -0.02, 0.6 0.2 -0.1, 0.5 

10-15 years   -0.3 -0.7, -0.03 -0.4 -0.7, -
0.05 

-0.4 -0.7, -0.10   0.3 0.01, 0.6 0.3 <0.01, 0.6 0.2 -0.05, 0.5 

Educational attainment (ref: degree/higher degree) 

A-level   -0.2 -0.4, 0.1 -0.2 -0.4, 0.1 -0.1 -0.4, 0.1   -0.3 -0.6, -0.06 -0.3 -0.6, -
0.06 

-0.3 -0.6, -0.08 

GCSE   -0.3 -0.6, -0.02 -0.3 -0.6, -
0.02 

-0.2 -0.5, 0.04   -0.8 -1.0, -0.5 -0.8 -1.0, -0.5 -0.7 -1.0, -0.5 

Other    -0.7 -1.2, -0.3 -0.7 -1.2, -0.3 -0.8 -1.2, -0.4   -0.8 -1.3, -0.4 -0.8 -1.3, -0.4 -0.9 -1.3, -0.5 

No qualifications    -0.3 -0.8, 0.2 -0.3 -0.8, 0.2 -0.4 -0.9, 0.1   -1.0 -1.5, -0.5 -1.0 -1.5, -0.5 -1.1 -1.6, -0.6 

NS-SEC occupational classification (ref: manager/professional) 

Intermediate   -0.4 -0.7, -0.2 -0.4 -0.7, -0.2 -0.3 -0.6, -0.07   -0.08 -0.3, 0.2 -0.08 -0.3, 0.2 -0.01 -0.2, 0.2 

Routine   -0.7 -0.9, -0.4 -0.7 -0.9, -0.4 -0.2 -0.5, 0.08   -0.5 -0.7, -0.2 -0.5 -0.7, -0.2 -0.2 -0.4, 0.07 

Equivalised household income (ref: 5th quintile ς highest) 

4th quintile   -0.2 -0.5, <0.01 -0.2 -0.5, 0.01 0.05 -0.2, 0.3   -0.4 -0.6, -0.1 -0.4 -0.6, -0.1 -0.1 -0.4, 0.1 

3rd quintile   -0.8 -1.1, -0.5 -0.8 -1.1, -0.5 -0.3 -0.6, -0.07   -0.6 -0.8, -0.3 -0.6 -0.8, -0.3 -0.1 -0.4, 0.1 

2nd quintile   -0.6 -0.9, -0.3 -0.6 -0.9, -0.2 0.02 -0.3, 0.4   -0.7 -1.0, -0.4 -0.7 -1.0, -0.4 -0.3 -0.6, 0.05 

1st quintile 
(lowest) 

  -1.1 -1.5, -0.7 -1.1 -1.5, -0.7 -0.5 -0.9, -0.07   -0.9 -1.2, -0.5 -0.9 -1.2, -0.5 -0.3 -0.7, 0.03 
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Diagnosed chronic illness (ref: none) 

Diagnosed 
condition 

    -0.6 -0.9, -0.3 -0.4 -0.7, -0.2     -0.2 -0.5, 0.05 -0.1 -0.4, 0.1 

Satisfaction with income (ref: satisfied) 

Neutral        -1.5 -1.7, -1.2       -1.5 -1.7, -1.2 

Dissatisfied       -1.7 -1.9, -1.5       -1.8 -2.0, -1.6 

Job satisfaction (ref: satisfied) 

Neutral        -1.6 -1.9, -1.2       -1.6 -1.9, -1.2 

Dissatisfied       -2.2 -2.5, -1.9       -2.5 -2.8, -2.2 

Work autonomy (continuous: high = more autonomy) 

Work autonomy        0.09 0.07, 0.1       0.07 0.05, 0.10 

Constant 26 25, 27 28 27, 30 28 27, 30 27 26, 28 25 24, 26 28 27, 29 28 26, 29 27 25, 28 

Multiply imputed data with analysis restricted to observations with scores for mental wellbeing.  N=10,350 men and 11,317 women.  Sample sizes unweighted, but recommended survey weights applied to OLS regression 
analyses.  Bold denotes at least 95% level of statistical significance 
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12.4 Sensitivity analyses ς depressive symptoms  
 

12.4.1 Complete case analysis  
 
Table 12.25: Distribution of work patterns in the complete case data 
 All complete case (depressive 

symptoms outcome) 
Biomarker sub-sample 
complete case 

Work patterns Men 
(n=9,945) 

Women 
(n=11,209) 

Men 
(n=1,863) 

Women 
(n=2,127) 

 % % % % 

Precariousness     
Permanent employment 77.9 85.8 77.0 85.3 
Temporary contract 4.7 5.7 5.1 6.3 
Self-employment 17.4 8.5 17.8 8.4 

Types of precariousness     
Permanent employment 77.9 85.8 - - 
Fixed-term contract  2.2 2.7 - - 
Other temporary (i.e., casual, seasonal, agency, 
or other type of non-permanent work) 

2.6 2.9 - - 

Entrepreneur (i.e., running own 
business/practice, partner in business/practice, 
working for self) 

4.4 2.1 - - 

Freelance/portfolio worker (i.e., sub-contractor, 
freelance work, self-employed in some other 
way) 

12.9 6.5 - - 

Weekly work hours     
<35 hrs/wk 14.8 49.4 14.4 50.5 
35-40 hrs/wk 35.9 28.2 35.2 27.5 
41-54 hrs/wk 37.0 18.4 38.4 18.1 
җ55 hrs/wk 12.3 4.0 12.0 3.8 

Weekend working     
None 33.1 49.9 32.5 46.9 
Some 44.0 30.4 43.0 31.9 
Most/all 22.9 19.7 24.5 21.2 

Work schedules     
Standard 66.8 71.1 66.1 69.9 
Nonstandard 33.2 26.9 33.9 30.1 

Spatial      
On-site 70.9 84.1 70.2 84.5 
Remote 29.1 15.9 29.8 15.5 

Types of spatial work patterns     
On-site 70.9 84.1 - - 
At/from home 6.7 5.9 - - 
Other remote (i.e., driving/travelling about, one 
or more places, some other places, other) 

22.4 10.0 - - 

Sample sizes are unweighted, but proportions were derived after applying the UKHLS recommended survey 
weights. 
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Table 12.26: Association between precarious work and depressive symptoms (complete case data) 
 Men Women 

 Model 1 (age) Model 2 (M1 + demographics 
+ SEP) 

Model 3 (M2 + 
health) 

Model 4 (M3 + work 
conditions) 

Model 1 (age) Model 2 (M1 + demographics 
+ SEP) 

Model 3 (M2 + 
health) 

Model 4 (M3 + work 
conditions)  

Coef 95% CI Coef 95% CI Coef 95% CI Coef 95% CI Coef 95% CI Coef 95% CI Coef 95% CI Coef 95% CI 

Work pattern (ref: permanent employment) 
Temporary 0.3 -0.3, 

0.9 
0.2 -0.4,  

0.8 
0.2 -0.4,  

0.8 
-0.01 -0.6,  

0.6 
-0.6 -1.0,  

-0.07 
-0.5 -1.0,  

-0.05 
-0.5 -1.0,  

-0.03 
-0.4 -0.9,  

0.02 
Self-employed 0.1 -0.2, 

0.4 
-0.1 -0.5,  

0.3 
-0.1 -0.5,  

0.3 
0.2 -0.1, 

 0.6 
-0.5 -0.9,  

-0.09 
-0.5 -0.9,  

-0.01 
-0.5 -0.9,  

-0.01 
0.04 -0.4, 

 0.5 
Age (continuous: low to high) 
Age  0.2 0.2, 

0.3 
0.2 0.2, 0.3 0.2 0.2, 0.3 0.1 0.09, 0.2 0.2 0.1, 

0.2 
0.2 0.1, 0.2 0.2 0.1, 0.2 0.1 0.06, 0.2 

Age2 <-
0.01 

<-0.01,  
<-0.01 

<-0.01 <-0.01,  
<-0.01 

<-0.01 <-0.01,  
<-0.01 

<-0.01 <-0.01,  
<-0.01 

<-
0.01 

<-
0.01, 
 <-

0.01 

<-0.01 <-0.01,  
<-0.01 

<-0.01 <-0.01,  
<-0.01 

<-0.01 <-0.01,  
<-0.01 

Marital status (ref: married/cohabiting) 
Single   -0.04 -0.4, 0.3 -0.05 -0.4, 0.3 -0.06 -0.4, 0.3   0.3 -0.1, 0.7 0.2 -0.2, 0.6 0.06 -0.3, 0.4 
Sep/Div/Widow   0.2 -0.3, 0.6 0.2 -0.3, 0.6 0.07 -0.3, 0.5   0.7 0.4, 1.1 0.6 0.3, 1.0 0.2 -0.1, 0.5 
Youngest child in household (ref: none) 
0-4 years   -0.3 -0.7, 0.03 -0.3 -0.7, 0.04 -0.2 -0.5, 0.1   0.3 -0.09, 0.7 0.3 -0.1, 0.6 0.3 -0.08, 0.6 
5-9 years   -0.03 -0.5, 0.4 0.01 -0.4, 0.4 0.02 -0.4, 0.4   -0.2 -0.6, 0.2 -0.2 -0.6, 0.3 -0.05 -0.4, 0.3 
10-15 years   0.1 -0.3, 0.5 0.1 -0.3, 0.5 0.2 -0.2, 0.6   0.01 -0.4, 0.4 0.05 -0.3, 0.4 0.1 -0.2, 0.5 
Educational attainment (ref: degree/higher degree) 
A-levels   -0.05 -0.4, 0.3 -0.09 -0.4, 0.2 -0.1 -0.4, 0.2   0.04 -0.3, 0.4 -0.02 -0.3, 0.3 -0.08 -0.4, 0.2 
GCSEs   -0.4 -0.7,  

-0.07 
-0.5 -0.8, -0.1 -0.5 -0.8, -0.2   0.4 0.02, 0.7 0.2 -0.1, 0.6 0.2 -0.1, 0.5 

Other 
qualifications  

  -0.5 -0.9,  
-0.08 

-0.6 -1.0, -0.2 -0.5 -0.9, -0.1   0.5 -0.01, 1.0 0.3 -0.2, 0.9 0.3 -0.1, 0.8 

No qualifications    -0.7 -1.3, -0.2 -0.8 -1.4, -0.2 -0.6 -1.2, -0.09   -0.02 -0.6, 0.6 -0.2 -0.8, 0.4 -0.10 -0.7, 0.5 
NS-SEC occupational classification (ref: manager/professional) 
Intermediate   0.2 -0.2, 0.5 0.2 -0.2, 0.5 0.04 -0.3, 0.4   -0.2 -0.5, 0.1 -0.2 -0.5, 0.2 -0.4 -0.7, -0.05 
Routine   -0.2 -0.5, 0.1 -0.2 -0.5, 0.09 -0.4 -0.8, -0.10   -0.2 -0.5, 0.2 -0.3 -0.6, 0.09 -0.4 -0.7, -0.07 
Equivalised household income (ref: 5th quintile: highest) 
4th quintile    0.2 -0.05, 0.5 0.3 -0.04, 0.5 -0.2 -0.5, 0.09   0.1 -0.2, 0.4 0.1 -0.2, 0.4 -0.2 -0.5, 0.09 
3rd quintile   0.5 0.1, 0.8 0.5 0.1, 0.8 -0.1 -0.4, 0.2   <0.01 -0.3, 0.4 -0.04 -0.4, 0.3 -0.5 -0.9, -0.2 
2nd quintile   0.6 0.2, 1.0 0.6 0.2, 1.0 -0.2 -0.6, 0.1   0.6 0.2, 1.0 0.5 0.1, 0.9 -0.2 -0.6, 0.2 
1st quintile   1.1 0.5, 1.6 1.1 0.5, 1.6 0.2 -0.3, 0.7   0.7 0.1, 1.2 0.6 0.06, 1.2 -0.2 -0.7, 0.4 
Smoker status (ref: non-smoker) 
Ex-smoker     0.2 -0.05, 0.4 0.1 -0.09, 0.4     0.4 0.1, 0.6 0.2 -0.05, 0.4 
Smoker     0.6 0.3, 0.9 0.4 0.09, 0.7     1.0 0.7, 1.4 0.6 0.3, 0.9 
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Chronic illness (ref: none diagnosed) 
Diagnosed      0.6 0.4, 0.9 0.5 0.3, 0.8     0.8 0.4, 1.1 0.6 0.3, 0.9 
Satisfaction with income (ref: satisfied) 
Neutral 
satisfaction  

      0.9 0.6, 1.2       1.4 1.1, 1.8 

Dissatisfied       2.4 2.1, 2.7       2.7 2.4, 3.0 
Job physicality (ref: not at all physical) 
Not very physical       0.2 -0.09, 0.5       0.2 -0.1, 0.5 
Fairly physical       0.5 0.1, 0.8       0.2 -0.2, 0.5 
Very physical       0.4 0.03, 0.8       0.4 -0.03, 0.8 
Job satisfaction (ref: satisfied) 
Neutral 
satisfaction  

      1.2 0.8, 1.6       1.8 1.3, 2.3 

Dissatisfied       2.5 2.1, 2.8       2.9 2.5, 3.3 
Work autonomy (continuous: high = more autonomy) 
Work autonomy        -0.08 -0.1, -0.05       -0.06 -0.09, -0.03 
Constant 5.8 4.7, 

6.9 
5.8 4.5, 7.0 5.6 4.4, 6.9 6.8 5.6, 8.1 7.8 6.5, 

9.0 
7.2 5.7, 8.7 7.0 5.5, 8.5 7.6 6.1, 9.1 

N=9,945 men and 11,209 women.  Sample sizes unweighted but recommended survey weights applied to OLS regression analysis.  Bold denotes results are statistically significant at the 95% level. 
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Table 12.27: Association between weekly work hours and depressive symptoms (complete case data)  
 Men Women 

 Model 1 (age) Model 2 (M1 + demographics 
+ SEP) 

Model 3 (M2 + 
health) 

Model 4 (M3 + work 
conditions) 

Model 1 (age) Model 2 (M1 + demographics 
+ SEP) 

Model 3 (M2 + 
health) 

Model 4 (M3 + work 
conditions)  

Coef 95% CI Coef 95% CI Coef 95% CI Coef 95% CI Coef 95% CI Coef 95% CI Coef 95% CI Coef 95% CI 

Work pattern (ref: full-time 35-40 hrs/wk) 
<35 hrs/wk 0.4 0.1, 

0.8 
0.3 -0.04, 0.7 0.3 -0.1, 0.7 0.3 -0.1, 0.6 0.1 -0.2, 

0.3 
-0.1 -0.4, 0.2 -0.1 -0.3, 0.2 -0.1 -0.3, 0.2 

41-54 hrs/wk -0.2 -0.4, 
0.1 

-0.1 -0.4, 0.1 -0.1 -0.4, 0.1 <0.01 -0.2, 0.2 0.2 -0.2, 
0.5 

0.2 -0.1, 0.6 0.2 -0.1, 0.6 0.3 -0.1, 0.6 

җ55 hrs/wk 0.01 -0.4, 
0.4 

0.1 -0.3, 0.4 0.03 -0.3, 0.4 0.3 -0.1, 0.6 0.7 0.02, 
1.5 

0.8 0.06, 1.5 0.8 0.05, 1.5 0.8 0.1, 1.5 

Age (continuous: low to high) 
Age  0.2 0.2, 

0.3 
0.2 0.2, 0.3 0.2 0.2, 0.3 0.1 0.1, 0.2 0.2 0.1, 0.2 0.2 0.1, 0.3 0.2 0.1, 0.2 0.1 0.1, 0.2 

Age2 <-
0.01 

<-0.01,  
<-0.01 

<-0.01 <-0.01,  
<-0.01 

<-0.01 <-0.01, 
 <-0.01 

<-0.01 <-0.01,  
<-0.01 

<-
0.01 

<-0.01,  
<-0.01 

<-0.01 <-0.01,  
<-0.01 

<-0.01 <-0.01,  
<-0.01 

<-0.01 <-0.01,  
<-0.01 

Marital status (ref: married/cohabiting) 
Single   -0.06 -0.4, 0.3 -0.06 -0.4, 0.3 -0.06 -0.4, 0.3   0.3 -0.1, 0.7 0.2 -0.2, 0.6 0.03 -0.3, 0.4 
Sep/Div/Widow   0.2 -0.3, 0.6 0.1 -0.3, 0.6 0.06 -0.3, 0.5   0.7 0.3, 1.1 0.6 0.2, 1.0 0.2 -0.2, 0.5 
Youngest child in household (ref: none) 
0-4 years   -0.3 -0.7, 0.02 -0.3 -0.7, 0.03 -0.2 -0.5, 0.1   0.4 -0.03, 0.8 0.3 -0.07, 0.7 0.4 -0.01, 0.7 
5-9 years   -0.03 -0.5, 0.4 <0.01 -0.4, 0.4 0.02 -0.4, 0.4   -0.1 -0.5, 0.3 -0.10 -0.5, 0.3 0.03 -0.4, 0.4 
10-15 years   0.1 -0.3, 0.5 0.1 -0.3, 0.5 0.2 -0.2, 0.6   0.04 -0.3, 0.4 0.07 -0.3, 0.4 0.2 -0.2, 0.5 
Educational attainment (ref: degree/higher degree) 
A-levels   -0.04 -0.3, 0.3 -0.08 -0.4, 0.2 -0.1 -0.4, 0.2   0.09 -0.2, 0.4 0.03 -0.3, 0.3 -0.05 -0.4, 0.3 
GCSEs   -0.4 -0.7,  

-0.06 
-0.5 -0.8, -0.1 -0.4 -0.7, -0.1   0.4 0.09, 0.8 0.3 -0.06, 0.6 0.2 -0.08, 0.5 

Other 
qualifications  

  -0.5 -0.9,  
-0.06 

-0.5 -0.9, -0.1 -0.5 -0.9, -0.1   0.5 0.03, 1.0 0.4 -0.1, 0.9 0.4 -0.10, 0.8 

No qualifications    -0.7 -1.3, -0.1 -0.8 -1.4, -0.2 -0.6 -1.1, -0.07   0.05 -0.5, 0.6 -0.1 -0.7, 0.5 -0.05 -0.6, 0.5 
NS-SEC occupational classification (ref: manager/professional) 
Intermediate   0.07 -0.2, 0.4 0.08 -0.2, 0.4 0.1 -0.2, 0.4   -0.3 -0.6, 0.05 -0.2 -0.5, 0.09 -0.3 -0.6, -0.01 
Routine   -0.2 -0.5, 0.1 -0.2 -0.5, 0.09 -0.5 -0.8, -0.1   -0.1 -0.5, 0.2 -0.2 -0.5, 0.2 -0.3 -0.7, <-0.01 
Equivalised household income (ref: 5th quintile: highest) 
4th quintile    0.2 -0.06, 0.5 0.2 -0.05, 0.5 -0.2 -0.5, 0.10   0.2 -0.1, 0.5 0.2 -0.2, 0.5 -0.1 -0.4, 0.1 
3rd quintile   0.5 0.1, 0.8 0.5 0.1, 0.8 -0.1 -0.4, 0.2   0.06 -0.3, 0.4 0.01 -0.3, 0.4 -0.5 -0.8, -0.2 
2nd quintile   0.6 0.2, 0.9 0.5 0.2, 0.9 -0.2 -0.6, 0.1   0.6 0.2, 1.0 0.6 0.1, 1.0 -0.1 -0.5, 0.3 
1st quintile   1.0 0.4, 1.5 0.9 0.4, 1.5 0.2 -0.3, 0.7   0.7 0.2, 1.3 0.6 0.1, 1.2 -0.06 -0.6, 0.5 
Smoker status (ref: non-smoker) 
Ex-smoker     0.2 -0.1, 0.4 0.1 -0.10, 0.4     0.3 0.1, 0.6 0.2 -0.1, 0.4 
Smoker     0.6 0.3, 0.9 0.4 0.07, 0.7     1.0 0.7, 1.4 0.6 0.3, 0.9 
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Chronic illness (ref: none diagnosed) 
Diagnosed      0.6 0.4, 0.9 0.5 0.3, 0.8     0.8 0.5, 1.1 0.6 0.3, 0.9 
Satisfaction with income (ref: satisfied) 
Neutral 
satisfaction  

      0.9 0.6, 1.2       1.4 1.1, 1.8 

Dissatisfied       2.4 2.1, 2.7       2.7 2.4, 3.0 
Job physicality (ref: not at all physical) 
Not very physical       0.2 -0.1, 0.4       0.2 -0.1, 0.5 
Fairly physical       0.5 0.1, 0.8       0.2 -0.1, 0.5 
Very physical       0.4 0.01, 0.8       0.4 0.03, 0.8 
Job satisfaction (ref: satisfied) 
Neutral 
satisfaction  

      1.2 0.8, 1.6       1.8 1.3, 2.3 

Dissatisfied       2.5 2.1, 2.8       2.9 2.5, 3.3 
Work autonomy (continuous: high = more autonomy) 
Work autonomy        -0.07 -0.1, -0.1       -0.1 -0.1, -0.03 
Constant 5.4 4.3, 

6.6 
5.6 4.3, 6.9 5.4 4.1, 6.7 6.6 5.3, 7.9 7.5 6.3, 8.7 6.9 5.4, 8.4 6.7 5.2, 8.2 7.3 5.9, 8.8 

N=9,945 men and 11,209 women.  Sample sizes unweighted but recommended survey weights applied to OLS regression analysis.  Bold denotes results are statistically significant at the 95% level. 
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Table 12.28: Association between weekend working and depressive symptoms (complete case data)  
 Men Women 

 Model 1 (age) Model 2 (M1 + 
demographics + SEP) 

Model 3 (M2 + health) Model 4 (M3 + work 
conditions) 

Model 1 (age) Model 2 (M1 + 
demographics + SEP) 

Model 3 (M2 + health) Model 4 (M3 + work 
conditions)  

Coef 95% CI Coef 95% CI Coef 95% CI Coef 95% CI Coef 95% CI Coef 95% CI Coef 95% CI Coef 95% CI 

Work pattern (ref: no weekends) 
Some 
weekends 

0.2 -0.03, 0.5 0.2 -0.02, 0.5 0.2 -0.1, 0.5 0.4 0.2, 0.6 0.2 -0.1, 0.4 0.2 -0.1, 0.4 0.2 -0.1, 0.4 0.2 -0.1, 0.4 

Most/all 
weekends 

0.3 -0.04, 0.6 0.3 -0.04, 0.6 0.2 -0.1, 0.5 0.4 0.1, 0.6 0.8 0.4, 1.1 0.7 0.3, 1.0 0.6 0.3, 1.0 0.6 0.3, 0.9 

Age (continuous: low to high) 
Age  0.2 0.2, 0.3 0.2 0.1, 0.3 0.2 0.1, 0.3 0.1 0.08, 0.2 0.2 0.1, 0.2 0.2 0.1, 0.3 0.2 0.1, 0.3 0.1 0.1, 0.2 
Age2 <-

0.01 
<-0.01,  
<-0.01 

<-0.01 <-0.01,  
<-0.01 

<-0.01 <-0.01,  
<-0.01 

<-0.01 <-0.01,  
<-0.01 

<-0.01 <-0.01,  
<-0.01 

<-0.01 <-0.01,  
<-0.01 

<-0.01 <-0.01,  
<-0.01 

<-0.01 <-0.01,  
<-0.01 

Marital status (ref: married/cohabiting) 
Single   -0.04 -0.4, 0.3 -0.05 -0.4, 0.3 -0.07 -0.4, 0.3   0.3 -0.1, 0.7 0.2 -0.2, 0.6 0.05 -0.3, 0.4 
Sep/Div/Widow   0.2 -0.3, 0.6 0.1 -0.3, 0.6 0.04 -0.4, 0.5   0.7 0.4, 1.1 0.6 0.3, 1.0 0.2 -0.1, 0.5 
Youngest child in household (ref: none) 
0-4 years   -0.3 -0.7, 0.01 -0.3 -0.7, 0.02 -0.2 -0.6, 0.1   0.3 -0.08, 0.7 0.3 -0.1, 0.6 0.3 -0.06, 0.7 
5-9 years   -0.03 -0.5, 0.4 <0.01 -0.4, 0.4 0.01 -0.4, 0.4   -0.1 -0.6, 0.3 -0.1 -0.5, 0.3 <-0.01 -0.4, 0.4 
10-15 years   0.09 -0.3, 0.5 0.1 -0.3, 0.5 0.2 -0.2, 0.5   <0.01 -0.4, 0.4 0.05 -0.3, 0.4 0.2 -0.2, 0.5 
Educational attainment (ref: degree/higher degree) 
A-levels   -0.06 -0.4, 0.3 -0.1 -0.4, 0.2 -0.1 -0.4, 0.2   0.07 -0.2, 0.4 0.01 -0.3, 0.3 -0.07 -0.4, 0.2 
GCSEs   -0.4 -0.7,  

-0.08 
-0.5 -0.8, -0.2 -0.4 -0.8, -0.1   0.4 0.06, 0.7 0.3 -0.08, 0.6 0.2 -0.1, 0.5 

Other 
qualifications  

  -0.5 -0.9,  
-0.10 

-0.6 -1.0, -0.2 -0.5 -0.9, -0.1   0.5 0.02, 1.0 0.4 -0.1, 0.9 0.4 -0.1, 0.8 

No 
qualifications  

  -0.7 -1.3, -0.2 -0.8 -1.4, -0.3 -0.6 -1.1, -0.07   0.02 -0.6, 0.6 -0.1 -0.7, 0.5 -0.07 -0.6, 0.5 

NS-SEC occupational classification (ref: manager/professional) 
Intermediate   0.07 -0.2, 0.4 0.08 -0.2, 0.4 0.1 -0.2, 0.4   -0.3 -0.6, 0.02 -0.2 -0.6, 0.06 -0.3 -0.6, -0.05 
Routine   -0.2 -0.5, 0.1 -0.2 -0.5, 0.1 -0.5 -0.8, -0.1   -0.3 -0.6, 0.10 -0.3 -0.6, 0.04 -0.4 -0.8, -0.1 
Equivalised household income (ref: 5th quintile: highest) 
4th quintile    0.2 -0.04, 0.5 0.3 -0.03, 0.5 -0.2 -0.5, 0.10   0.1 -0.2, 0.4 0.1 -0.2, 0.4 -0.2 -0.5, 0.1 
3rd quintile   0.5 0.2, 0.8 0.5 0.2, 0.8 -0.1 -0.4, 0.2   <-0.01 -0.4, 0.3 -0.05 -0.4, 0.3 -0.5 -0.9, -0.2 
2nd quintile   0.6 0.2, 1.0 0.6 0.2, 1.0 -0.2 -0.6, 0.2   0.5 0.1, 0.9 0.5 0.1, 0.9 -0.2 -0.6, 0.2 
1st quintile   1.1 0.5, 1.6 1.0 0.5, 1.6 0.2 -0.2, 0.7   0.6 0.05, 1.1 0.5 -0.02, 1.1 -0.2 -0.7, 0.3 
Smoker status (ref: non-smoker) 
Ex-smoker     0.2 -0.1, 0.4 0.1 -0.1, 0.3     0.3 0.1, 0.6 0.2 -0.1, 0.4 
Smoker     0.6 0.3, 0.9 0.4 0.1, 0.6     1.0 0.7, 1.3 0.6 0.3, 0.9 
Chronic illness (ref: none diagnosed) 
Diagnosed      0.6 0.4, 0.9 0.5 0.3, 0.8     0.8 0.5, 1.1 0.6 0.3, 0.9 
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Satisfaction with income (ref: satisfied) 
Neutral 
satisfaction  

      0.9 0.6, 1.2       1.4 1.0, 1.8 

Dissatisfied       2.4 2.1, 2.7       2.7 2.4, 3.0 
Job physicality (ref: not at all physical) 
Not very 
physical 

      0.2 -0.1, 0.5       0.2 -0.19, 0.5 

Fairly physical       0.5 0.2, 0.8       0.3 -0.1, 0.6 
Very physical       0.5 0.1, 0.9       0.5 0.1, 0.9 
Job satisfaction (ref: satisfied) 
Neutral 
satisfaction  

      1.2 0.8, 1.6       1.8 1.3, 2.3 

Dissatisfied       2.5 2.1, 2.8       2.9 2.5, 3.3 
Work autonomy (continuous: high = more autonomy) 
Work 
autonomy  

      -0.1 -0.1, -0.1       -0.1 -0.1, -0.03 

Constant 5.7 4.6, 6.8 5.7 4.5, 7.0 5.6 4.3, 6.8 6.6 5.4, 7.9 7.0 5.8, 8.3 6.6 5.1, 8.2 6.5 5.0, 8.0 7.1 5.6, 8.5 

N=9,945 men and 11,209 women.  Sample sizes unweighted but recommended survey weights applied to OLS regression analysis.  Bold denotes results are statistically significant at the 95% level. 
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Table 12.29: Association between nonstandard schedules and depressive symptoms (complete case data)  
 Men Women 

 Model 1 (age) Model 2 (M1 + 
demographics + SEP) 

Model 3 (M2 + 
health) 

Model 4 (M3 + work 
conditions) 

Model 1 (age) Model 2 (M1 + 
demographics + SEP) 

Model 3 (M2 + 
health) 

Model 4 (M3 + work 
conditions)  

Coef 95% CI Coef 95% CI Coef 95% CI Coef 95% CI Coef 95% CI Coef 95% CI Coef 95% CI Coef 95% CI 

Work pattern (ref: standard) 
Nonstandard 0.2 -0.03, 

0.4 
0.2 -0.1, 0.4 0.2 -0.1, 0.4 0.1 -0.1, 0.3 0.4 0.1, 0.7 0.4 0.1, 0.6 0.3 0.04, 

0.6 
0.3 0.1, 0.6 

Age (continuous: low to high) 
Age  0.2 0.2, 0.3 0.2 0.1, 0.3 0.2 0.1, 0.3 0.1 0.09, 0.2 0.2 0.1, 0.2 0.2 0.1, 0.3 0.2 0.1, 0.3 0.1 0.06, 0.2 
Age2 <-

0.01 
<-0.01,  
<-0.01 

<-0.01 <-0.01,  
<-0.01 

<-0.01 <-0.01,  
<-0.01 

<-
0.01 

<-0.01,  
<-0.01 

<-0.01 <-0.01,  
<-0.01 

<-0.01 <-0.01,  
<-0.01 

<-0.01 <-0.01,  
<-0.01 

<-0.01 <-0.01,  
<-0.01 

Marital status (ref: married/cohabiting) 
Single   -0.04 -0.4, 0.3 -0.04 -0.4, 0.3 -0.1 -0.4, 0.3   0.3 -0.1, 0.7 0.2 -0.2, 0.6 0.04 -0.3, 0.4 
Sep/Div/Widow   0.2 -0.3, 0.6 0.1 -0.3, 0.6 0.17 -0.3, 0.5   0.7 0.4, 1.1 0.6 0.3, 1.0 0.2 -0.1, 0.5 
Youngest child in household (ref: none) 
0-4 years   -0.3 -0.7, 0.02 -0.3 -0.7, 

0.03 
-0.2 -0.5, 0.1   0.3 -0.1, 0.7 0.3 -0.1, 0.6 0.3 -0.1, 0.6 

5-9 years   -0.03 -0.5, 0.4 <0.01 -0.4, 0.4 0.02 -0.4, 0.4   -0.2 -0.6, 0.2 -0.2 -0.6, 0.3 -0.04 -0.4, 0.3 
10-15 years   0.09 -0.3, 0.5 0.1 -0.3, 0.5 0.2 -0.2, 0.6   0.01 -0.4, 0.4 0.05 -0.3, 0.4 0.2 -0.2, 0.5 
Educational attainment (ref: degree/higher degree) 
A-levels   -0.06 -0.4, 0.3 -0.1 -0.4, 0.2 -0.1 -0.4, 0.2   0.08 -0.2, 0.4 0.02 -0.3, 0.3 -0.06 -0.4, 0.2 
GCSEs   -0.4 -0.7,  

-0.08 
-0.5 -0.8, 

 -0.2 
-0.4 -0.7, -0.1   0.4 0.08, 0.8 0.3 -0.1, 0.6 0.2 -0.1, 0.5 

Other 
qualifications  

  -0.5 -0.9, 
 -0.09 

-0.6 -1.0,  
-0.2 

-0.5 -0.9, -0.1   0.5 0.04, 1.1 0.4 -0.1, 0.9 0.4 -0.1, 0.8 

No qualifications    -0.7 -1.3, -0.2 -0.8 -1.4,  
-0.3 

-0.6 -1.1, -0.1   0.06 -0.5, 0.6 -0.1 -0.7, 0.5 -0.04 -0.6, 0.5 

NS-SEC occupational classification (ref: manager/professional) 
Intermediate   0.09 -0.2, 0.4 0.09 -0.2, 0.4 0.1 -0.2, 0.4   -0.3 -0.6, 0.01 -0.3 -0.6, 0.1 -0.4 -0.6, -0.1 
Routine   -0.2 -0.5, 0.1 -0.2 -0.5, 

0.09 
-0.5 -0.8, -0.1   -0.2 -0.6, 0.1 -0.3 -0.6, 0.1 -0.4 -0.8, -0.1 

Equivalised household income (ref: 5th quintile: highest) 
4th quintile    0.2 -0.05, 0.5 0.3 -0.03, 

0.5 
-0.2 -0.5, 0.2   0.1 -0.2, 0.4 0.1 -0.2, 0.4 -0.2 -0.5, 0.1 

3rd quintile   0.5 0.2, 0.8 0.5 0.1, 0.8 -0.1 -0.4, 0.2   0.01 -0.3, 0.4 -0.04 -0.4, 0.3 -0.5 -0.9, -0.2 
2nd quintile   0.6 0.2, 1.0 0.6 0.2, 1.0 -0.2 -0.6, 0.2   0.5 0.1, 0.9 0.5 0.1, 0.9 -0.2 -0.6, 0.2 
1st quintile   1.0 0.5, 1.6 1.0 0.5, 1.6 0.2 -0.3, 0.7   0.6 0.06, 1.2 0.5 -0.01, 

1.1 
-0.2 -0.7, 0.3 

Smoker status (ref: non-smoker) 
Ex-smoker     0.2 -0.04, 

0.4 
0.1 -0.1, 0.4     0.4 0.1, 0.6 0.2 -0.1, 0.4 
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Smoker     0.6 0.3, 0.9 0.4 0.1, 0.7     1.0 0.7, 1.4 0.6 0.3, 0.9 
Chronic illness (ref: none diagnosed) 
Diagnosed      0.6 0.4, 0.9 0.5 0.3, 0.8     0.8 0.5, 1.1 0.6 0.3, 0.9 
Satisfaction with income (ref: satisfied) 
Neutral 
satisfaction  

      0.9 0.6, 1.2       1.4 1.0, 1.8 

Dissatisfied       2.4 2.1, 2.7       2.7 2.4, 3.0 
Job physicality (ref: not at all physical) 
Not very physical       0.2 -0.1, 0.4       0.2 -0.1, 0.5 
Fairly physical       0.5 0.1, 0.8       0.2 -0.1, 0.6 
Very physical       0.4 0.02, 0.8       0.4 0.04, 0.8 
Job satisfaction (ref: satisfied) 
Neutral 
satisfaction  

      1.2 0.8, 1.6       1.8 1.3, 2.3 

Dissatisfied       2.5 2.1, 2.8       2.9 2.5, 3.3 
Work autonomy (continuous: high = more autonomy) 
Work autonomy        -0.1 -0.1, -0.04       -0.1 -0.1, -0.03 
Constant 5.8 4.7, 6.9 5.8 4.5, 7.0 5.6 4.4, 6.9 6.8 5.5, 8.0 7.4 6.1, 8.6 6.9 5.4, 8.4 6.7 5.2, 8.2 7.3 5.8, 8.8 

N=9,945 men and 11,209 women.  Sample sizes unweighted but recommended survey weights applied to OLS regression analysis.  Bold denotes results are statistically significant at the 95% level. 
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Table 12.30: Association between remote working and depressive symptoms (complete case data)  
 Men Women 

 Model 1 (age) Model 2 (M1 + 
demographics + SEP) 

Model 3 (M2 + health) Model 4 (M3 + work 
conditions) 

Model 1 (age) Model 2 (M1 + 
demographics + SEP) 

Model 3 (M2 + health) Model 4 (M3 + work 
conditions)  

Coef 95% CI Coef 95% CI Coef 95% CI Coef 95% CI Coef 95% CI Coef 95% CI Coef 95% CI Coef 95% CI 

Work pattern (ref: on-site) 
Remote -0.2 -0.4, 0.1 -0.1 -0.4, 0.1 -0.2 -0.4, 0.1 -0.1 -0.4, 0.1 -0.1 -0.4, 0.3 -0.03 -0.4, 0.3 -0.1 -0.4, 0.3 0.1 -0.2, 0.4 
Age (continuous: low to high) 
Age  0.2 0.2, 0.3 0.2 0.1, 0.3 0.2 0.1, 0.3 0.1 0.09, 0.2 0.2 0.1, 0.2 0.2 0.1, 0.3 0.2 0.1, 0.3 0.1 0.1, 0.2 
Age2 <-

0.01 
<-0.01,  
<-0.01 

<-0.01 <-0.01,  
<-0.01 

<-0.01 <-0.01,  
<-0.01 

<-0.01 <-0.01,  
<-0.01 

<-0.01 <-0.01,  
<-0.01 

<-0.01 <-0.01,  
<-0.01 

<-0.01 <-0.01,  
<-0.01 

<-0.01 <-0.01,  
<-0.01 

Marital status (ref: married/cohabiting) 
Single   -0.04 -0.4, 0.3 -0.1 -0.4, 0.3 -0.1 -0.4, 0.3   0.3 -0.1, 0.7 0.2 -0.2, 0.6 0.05 -0.3, 0.4 
Sep/Div/Widow   0.2 -0.3, 0.6 0.2 -0.3, 0.6 0.1 -0.3, 0.5   0.7 0.4, 1.1 0.6 0.3, 1.0 0.2 -0.1, 0.5 
Youngest child in household (ref: none) 
0-4 years   -0.3 -0.7, 0.03 -0.3 -0.7, 0.04 -0.2 -0.5, 0.1   0.3 -0.10, 0.7 0.3 -0.1, 0.6 0.3 -0.1, 0.6 
5-9 years   -0.02 -0.5, 0.4 0.01 -0.4, 0.5 0.03 -0.4, 0.4   -0.2 -0.6, 0.2 -0.2 -0.6, 0.2 -0.1 -0.4, 0.3 
10-15 years   0.1 -0.3, 0.5 0.1 -0.3, 0.5 0.2 -0.1, 0.6   <-0.01 -0.4, 0.4 0.04 -0.3, 0.4 0.1 -0.2, 0.5 
Educational attainment (ref: degree/higher degree) 
A-levels   -0.05 -0.4, 0.3 -0.09 -0.4, 0.2 -0.1 -0.4, 0.2   0.07 -0.2, 0.4 0.01 -0.3, 0.3 -0.06 -0.4, 0.2 
GCSEs   -0.4 -0.7,  

-0.07 
-0.5 -0.8, -0.1 -0.4 -0.7, -0.1   0.4 0.1, 0.7 0.3 -0.1, 0.6 0.2 -0.1, 0.5 

Other 
qualifications  

  -0.5 -0.9,  
-0.1 

-0.6 -1.0, -0.2 -0.5 -0.9, -0.1   0.5 0.02, 1.0 0.4 -0.1, 0.9 0.4 -0.1, 0.8 

No 
qualifications  

  -0.7 -1.3, -0.2 -0.8 -1.4, -0.3 -0.6 -1.1, -0.1   0.03 -0.6, 0.6 -0.1 -0.7, 0.5 -0.1 -0.6, 0.5 

NS-SEC occupational classification (ref: manager/professional) 
Intermediate   0.1 -0.2, 0.4 0.1 -0.2, 0.4 0.2 -0.1, 0.4   -0.3 -0.6, 0.01 -0.3 -0.6, 0.05 -0.4 -0.6, -0.1 
Routine   -0.2 -0.5, 0.2 -0.2 -0.5, 0.1 -0.4 -0.8, -0.1   -0.2 -0.5, 0.2 -0.2 -0.6, 0.1 -0.4 -0.8, -0.1 
Equivalised household income (ref: 5th quintile: highest) 
4th quintile    0.2 -0.05, 0.5 0.3 -0.04, 0.5 -0.2 -0.5, 0.1   0.1 -0.2, 0.4 0.1 -0.2, 0.4 -0.2 -0.5, 0.1 
3rd quintile   0.5 0.1, 0.8 0.5 0.1, 0.8 -0.1 -0.5, 0.2   <-0.01 -0.4, 0.3 -0.05 -0.4, 0.3 -0.6 -0.9, -0.2 
2nd quintile   0.6 0.2, 1.0 0.6 0.2, 1.0 -0.2 -0.6, 0.1   0.5 0.1, 1.0 0.5 0.1, 0.9 -0.2 -0.6, 0.2 
1st quintile   1.1 0.5, 1.6 1.0 0.5, 1.6 0.2 -0.3, 0.7   0.6 0.1, 1.2 0.6 0.01, 1.1 -0.2 -0.7, 0.4 
Smoker status (ref: non-smoker) 
Ex-smoker     0.2 -0.04, 0.4 0.1 -0.1, 0.4     0.4 0.1, 0.6 0.2 -0.1, 0.4 
Smoker     0.6 0.3, 0.9 0.4 0.1, 0.7     1.0 0.7, 1.4 0.6 0.3, 0.9 
Chronic illness (ref: none diagnosed) 
Diagnosed      0.6 0.4, 0.9 0.5 0.3, 0.8     0.8 0.5, 1.1 0.6 0.3, 0.9 
Satisfaction with income (ref: satisfied) 
Neutral       0.9 0.6, 1.2       1.4 1.1, 1.8 
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satisfaction  
Dissatisfied       2.4 2.1, 2.7       2.7 2.4, 3.0 
Job physicality (ref: not at all physical) 
Not very 
physical 

      0.2 -0.1, 0.4       0.2 -0.1, 0.5 

Fairly physical       0.4 0.1, 0.8       0.2 -0.2, 0.5 
Very physical       0.4 -0.01, 0.8       0.4 -0.03, 0.8 
Job satisfaction (ref: satisfied) 
Neutral 
satisfaction  

      1.2 0.8, 1.6       1.8 1.3, 2.3 

Dissatisfied       2.5 2.1, 2.8       2.9 2.5, 3.3 
Work autonomy (continuous: high = more autonomy) 
Work 
autonomy  

      -0.1 -0.1, -0.04       -0.1 -0.1, -0.03 

Constant 5.9 4.8, 7.0 5.9 4.6, 7.1 5.7 4.5, 6.9 6.9 5.6, 8.1 7.6 6.3, 8.8 7.0 5.5, 8.5 6.8 5.3, 8.3 7.4 6.0, 8.9 

N=9,945 men and 11,209 women.  Sample sizes unweighted but recommended survey weights applied to OLS regression analysis.  Bold denotes results are statistically significant at the 95% level. 
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12.4.2 Multi-work patterns: regression analyses adjusting for all atypical work patterns 
 
Table 12.31: Association between atypical work patterns and depressive symptoms (complete case data) mutually adjusted for all other work patterns 
 Men Women 

 Work 
patterns 

+ Age + Demographics 
+ SEP 

+ Health + Work 
conditions 

Work 
patterns 

+ Age + Demographics 
+ SEP 

+ Health + Work 
conditions 

 Coef 95% 
CI 

Coef 95% CI Coef 95% CI Coef 95% CI Coef 95% CI Coef 95% 
CI 

Coef 95% CI Coef 95% CI Coef 95% CI Coef 95% CI 

Work pattern (ref: permanent employee) 

Temporary 0.04 -0.6, 
0.6 

0.2 -0.4, 
0.8 

0.2 -0.4, 0.8 0.2 -0.4, 
0.8 

<0.01 -0.6, 
0.6 

-0.7 -1.2, 
-0.2 

-0.5 -1.0, 
<0.01 

-0.5 -1.0, 
0.03 

-0.5 -1.0, 
0.03 

-0.4 -0.8, 
0.09 

Self-
employment 

0.1 -0.2, 
0.4 

0.05 -0.3, 
0.4 

-0.2 -0.6, 0.2 -0.2 -0.6, 
0.2 

0.2 -0.2, 
0.5 

-0.7 -1.1, 
-0.2 

-0.7 -1.1,  
-0.2 

-0.7 -1.2,  
-0.2 

-0.7 -1.2,  
-0.2 

-0.1 -0.6, 
0.4 

Work pattern (ref: 35-40 hours/week) 

<35 hrs/wk 0.06 -0.3, 
0.4 

0.4 <-0.01, 
0.8 

0.3 -0.07, 
0.7 

0.3 -0.08, 
0.7 

0.2 -0.1, 
0.6 

0.05 -0.2, 
0.3 

0.05 -0.2, 
0.3 

-0.03 -0.3, 0.3 -0.01 -0.3, 
0.3 

-0.04 -0.3, 
0.2 

41-54 hrs/wk -0.2 -0.4, 
0.08 

-0.2 -0.5, 
0.03 

-0.2 -0.5, 
0.06 

-0.2 -0.5, 
0.06 

-0.08 -0.3, 
0.2 

0.10 -0.3, 
0.5 

0.09 -0.3, 
0.4 

0.1 -0.2, 0.5 0.1 -0.2, 
0.5 

0.2 -0.1, 
0.5 

җрр ƘǊǎκǿƪ -
0.01 

-0.4, 
0.4 

-0.1 -0.5, 
0.3 

-0.03 -0.4, 0.4 -0.06 -0.5, 
0.3 

0.1 -0.2, 
0.5 

0.6 -0.2, 
1.3 

0.5 -0.2, 
1.2 

0.6 -0.2, 1.3 0.6 -0.2, 
1.3 

0.6 -0.07, 
1.3 

Work pattern (ref: standard schedules) 

Nonstandard 0.1 -0.1, 
0.4 

0.1 -0.1, 
0.4 

0.1 -0.1, 0.4 0.1 -0.1, 
0.4 

<0.01 -0.2, 
0.2 

0.2 -0.1, 
0.5 

0.2 -0.1, 
0.5 

0.2 -0.1, 0.5 0.1 -0.2, 
0.4 

0.2 -0.1, 
0.4 

Work pattern (ref: no weekend working) 

Some 0.3 0.01, 
0.5 

0.3 -0.01, 
0.5 

0.3 0.01, 
0.5 

0.3 -0.01, 
0.5 

0.4 0.2, 0.6 0.1 -0.1, 
0.4 

0.1 -0.2, 
0.4 

0.1 -0.2, 0.4 0.1 -0.2, 
0.4 

0.07 -0.2, 
0.3 

Most/all 0.2 -0.2, 
0.5 

0.2 -0.09, 
0.6 

0.3 -0.08, 
0.6 

0.3 -0.08, 
0.6 

0.3 0.03, 
0.7 

0.6 0.2, 
0.9 

0.7 0.3, 1.0 0.6 0.2, 1.0 0.6 0.2, 0.9 0.4 0.09, 
0.8 

Work pattern (ref: on-site) 

Remote -0.2 -0.5, 
0.04 

-0.2 -0.4, 
0.04 

-0.2 -0.4, 
0.08 

-0.2 -0.4, 
0.08 

-0.2 -0.4, 
0.03 

0.06 -0.3, 
0.4 

0.01 -0.4, 
0.4 

0.05 -0.3, 0.4 0.03 -0.3, 
0.4 

0.05 -0.3, 
0.4 

Age (continuous) 

Age   0.2 0.2, 0.3 0.2 0.2, 0.3 0.2 0.2, 0.3 0.1 0.09, 
0.2 

  0.2 0.1, 0.2 0.2 0.1, 0.3 0.2 0.1, 0.2 0.1 0.06, 
0.2 

age2   <-
0.01 

<-0.01, 
<-0.01 

<-
0.01 

<-0.01, 
<-0.01 

<-
0.01 

<-0.01, 
<-0.01 

<-
0.01 

<-0.01, 
<-0.01 

  <-
0.01 

<-0.01, 
<-0.01 

<-
0.01 

<-0.01, 
<-0.01 

<-
0.01 

<-0.01, 
<-0.01 

<-
0.01 

<-0.01, 
<-0.01 

Marital status (ref: married) 

Single     -0.08 -0.5, 0.3 -0.09 -0.5, 
0.3 

-0.09 -0.4, 
0.3 

    0.3 -0.1, 0.7 0.2 -0.2, 
0.6 

0.04 -0.3, 
0.4 

Sep/div/widow     0.2 -0.3, 0.6 0.1 -0.3, 0.04 -0.4,     0.7 0.3, 1.0 0.6 0.2, 0.9 0.2 -0.2, 
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0.6 0.5 0.5 

Youngest child in household (ref: none) 

0-4 years     -0.3 -0.7, 
0.01 

-0.3 -0.7, 
0.03 

-0.2 -0.6, 
0.1 

    0.3 -0.05, 
0.7 

0.3 -0.08, 
0.7 

0.3 -0.03, 
0.7 

5-9 years     -0.03 -0.5, 0.4 <0.01 -0.4, 
0.4 

0.01 -0.4, 
0.4 

    -0.09 -0.5, 0.3 -0.07 -0.5, 
0.4 

0.05 -0.4, 
0.4 

10-15 years     0.1 -0.3, 0.5 0.1 -0.3, 
0.5 

0.2 -0.2, 
0.6 

    0.06 -0.3, 0.4 0.09 -0.3, 
0.5 

0.2 -0.2, 
0.5 

Education (ref: degree/higher) 

A-level     -0.03 -0.3, 0.3 -0.07 -0.4, 
0.2 

-0.1 -0.4, 
0.2 

    0.05 -0.3, 0.4 -0.01 -0.3, 
0.3 

-0.06 -0.4, 
0.2 

GCSE     -0.4 -0.7,  
-0.04 

-0.4 -0.8,  
-0.1 

-0.4 -0.7,  
-0.1 

    0.4 0.02, 
0.7 

0.2 -0.1, 
0.6 

0.2 -0.1, 
0.5 

Other qual     -0.4 -0.8,  
-0.03 

-0.5 -0.9,  
-0.1 

-0.5 -0.9,  
-0.1 

    0.5 <0.01, 
1.0 

0.4 -0.1, 
0.9 

0.4 -0.10, 
0.8 

No qual     -0.7 -1.2, 
 -0.1 

-0.8 -1.3,  
-0.2 

-0.6 -1.1,  
-0.05 

    <-
0.01 

-0.6, 0.6 -0.2 -0.8, 
0.4 

-0.06 -0.6, 
0.5 

NS-SEC occupational classification (ref: manager/Professional) 

Intermediate     0.1 -0.2, 0.5 0.1 -0.2, 
0.5 

0.05 -0.3, 
0.4 

    -0.1 -0.4, 0.2 -0.09 -0.4, 
0.2 

-0.3 -0.6, 
0.02 

Routine     -0.2 -0.6, 
0.08 

-0.3 -0.6, 
0.04 

-0.5 -0.8,  
-0.1 

    -0.3 -0.6, 0.1 -0.3 -0.7, 
0.04 

-0.4 -0.7,  
-0.05 

Equivalised household income (ref: 5th quintile: highest) 

4th quintile     0.2 -0.07, 
0.5 

0.2 -0.06, 
0.5 

-0.2 -0.5, 
0.1 

    0.2 -0.2, 0.5 0.1 -0.2, 
0.4 

-0.1 -0.4, 
0.1 

3rd quintile     0.5 0.1, 0.8 0.5 0.1, 0.8 -0.1 -0.4, 
0.2 

    0.05 -0.3, 0.4 <-
0.01 

-0.4, 
0.4 

-0.5 -0.8,  
-0.2 

2nd quintile     0.6 0.2, 0.9 0.6 0.2, 0.9 -0.2 -0.6, 
0.1 

    0.6 0.2, 1.0 0.5 0.1, 1.0 -0.1 -0.5, 
0.2 

1st quintile      1.0 0.4, 1.5 1.0 0.4, 1.5 0.2 -0.3, 
0.7 

    0.7 0.2, 1.3 0.6 0.08, 
1.2 

-0.08 -0.6, 
0.4 

Smoker status (ref: non-smoker) 

Ex-smoker       0.2 -0.06, 
0.4 

0.1 -0.1, 
0.3 

      0.4 0.1, 0.6 0.2 -0.06, 
0.4 

Current smoker       0.6 0.3, 0.9 0.4 0.06, 
0.6 

      1.0 0.7, 1.3 0.6 0.3, 0.9 

Chronic illness (ref: none diagnosed) 

Diagnosed       0.6 0.3, 0.9 0.5 0.3, 0.8       0.8 0.5, 1.1 0.6 0.3, 0.9 

Satisfaction with income (ref: satisfied) 

Neutral          0.9 0.6, 1.2         1.4 1.1, 1.8 
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Dissatisfied         2.4 2.1, 2.7         2.7 2.4, 3.0 

Job physicality (ref: not at all physical) 

Not very         0.2 -0.08, 
0.5 

        0.2 -0.07, 
0.6 

Fairly         0.5 0.2, 0.8         0.3 -0.05, 
0.6 

Very         0.5 0.08, 
0.9 

        0.5 0.1, 0.9 

Job satisfaction (ref: satisfied) 

Neutral         1.2 0.8, 1.6         1.8 1.3, 2.3 

Dissatisfied         2.5 2.1, 2.9         2.9 2.5, 3.3 

Work autonomy (continuous: high = more autonomy) 

Autonomy         -0.08 -0.1,  
-0.05 

        -0.06 -0.09,  
-0.03 

Constant 10.0 9.7, 
10 

5.2 4.1, 6.4 5.4 4.1, 6.7 5.3 4.0, 6.6 6.5 5.2, 7.8 11 11, 
11 

7.2 5.9, 8.4 6.8 5.2, 8.3 6.6 5.1, 8.1 7.1 5.6, 8.7 

Complete case data.  N=9,945 men and 11,209 women.  Sample sizes are unweighted.  Recommended survey weights are applied to OLS regression analysis.  Bold denotes results are statistically significant at 
the 95% level. 
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12.4.3 Sub-types of atypical work 
 
Table 12.32: Association between sub-types of precarious work and depressive symptoms (complete case data) 
 Men Women 

 Model 1 (age) Model 2 (M1 + 
Demographics + SEP) 

Model 3 (M2 + health) Model 4 (M3 + work 
conditions) 

Model 1 (age) Model 2 (M1 + 
Demographics + SEP) 

Model 3 (M2 + health) Model 4 (M3 + work 
conditions)  

Coef 95% CI Coef 95% CI Coef 95% CI Coef 95% CI Coef 95% CI Coef 95% CI Coef 95% CI Coef 95% CI 

Work pattern (ref: permanent employment) 
Fixed-term temp -0.1 -1.0, 

0.7 
-0.2 -1.1, 0.6 -0.2 -1.1, 0.6 -0.2 -1.0, 0.6 -1.0 -1.8,  

-0.3 
-1.0 -1.7, -0.2 -1.0 -1.7, -0.2 -0.6 -1.3, 0.04 

Other temporary 0.6 -0.2, 
1.4 

0.6 -0.2, 1.4 0.6 -0.2, 1.4 0.1 -0.6, 0.9 -0.1 -0.8, 0.5 -0.1 -0.8, 0.5 -0.1 -0.8, 0.5 -0.2 -0.9, 0.4 

Entrepreneur -0.07 -0.6, 
0.5 

-0.3 -0.8, 0.3 -0.3 -0.9, 0.3 -0.1 -0.6, 0.4 0.02 -0.7, 0.8 0.06 -0.7, 0.8 0.02 -0.8, 0.8 0.1 -0.6, 0.8 

Freelancer/Portfolio 0.2 -0.1, 
0.5 

-0.06 -0.5, 0.4 -0.04 -0.5, 0.4 0.4 -0.05, 0.8 -0.7 -1.1,  
-0.2 

-0.6 -1.1,  
-0.1 

-0.6 -1.1,  
-0.1 

0.03 -0.5, 0.5 

Age (continuous: low to high) 
Age  0.2 0.2, 

0.3 
0.2 0.2, 0.3 0.2 0.2, 0.3 0.1 0.09, 0.2 0.2 0.1, 0.2 0.2 0.1, 0.3 0.2 0.1, 0.2 0.1 0.06, 0.2 

Age2 <-
0.01 

<-0.01,  
<-0.01 

<-0.01 <-0.01,  
<-0.01 

<-0.01 <-0.01,  
<-0.01 

<-0.01 <-0.01,  
<-0.01 

<-0.01 <-0.01,  
<-0.01 

<-0.01 <-0.01, 
 <-0.01 

<-0.01 <-0.01,  
<-0.01 

<-0.01 <-0.01,  
<-0.01 

Marital status (ref: married/cohabiting) 
Single   -0.04 -0.4, 0.3 -0.05 -0.4, 0.3 -0.05 -0.4, 0.3   0.3 -0.1, 0.7 0.2 -0.2, 0.6 0.07 -0.3, 0.4 
Sep/Div/Widow   0.2 -0.3, 0.6 0.2 -0.3, 0.6 0.08 -0.3, 0.5   0.7 0.4, 1.1 0.6 0.3, 1.0 0.2 -0.1, 0.5 
Youngest child in household (ref: none) 
0-4 years   -0.3 -0.7, 0.03 -0.3 -0.7, 0.04 -0.2 -0.5, 0.1   0.3 -0.10, 0.7 0.3 -0.1, 0.6 0.3 -0.08, 0.6 
5-9 years   -0.03 -0.5, 0.4 <0.01 -0.4, 0.4 0.02 -0.4, 0.4   -0.2 -0.6, 0.2 -0.2 -0.6, 0.3 -0.04 -0.4, 0.3 
10-15 years   0.1 -0.3, 0.5 0.1 -0.3, 0.5 0.2 -0.2, 0.6   0.02 -0.4, 0.4 0.06 -0.3, 0.4 0.1 -0.2, 0.5 
Educational attainment (ref: degree/higher degree) 
A-levels   -0.06 -0.4, 0.3 -0.1 -0.4, 0.2 -0.1 -0.4, 0.2   0.04 -0.3, 0.4 -0.02 -0.3, 0.3 -0.08 -0.4, 0.2 
GCSEs   -0.4 -0.7,  

-0.07 
-0.5 -0.8, -0.1 -0.5 -0.8, -0.2   0.4 0.03, 0.7 0.2 -0.1, 0.6 0.2 -0.1, 0.5 

Other qualifications    -0.5 -0.9,  
-0.08 

-0.6 -1.0, -0.2 -0.5 -0.9, -0.1   0.5 <-0.01, 1.0 0.4 -0.2, 0.9 0.3 -0.1, 0.8 

No qualifications    -0.7 -1.3, -0.2 -0.8 -1.4, -0.3 -0.6 -1.2, -0.1   -0.01 -0.6, 0.6 -0.2 -0.8, 0.4 -0.09 -0.7, 0.5 
NS-SEC occupational classification (ref: manager/professional) 
Intermediate   0.2 -0.2, 0.5 0.2 -0.2, 0.5 0.03 -0.3, 0.4   -0.2 -0.5, 0.1 -0.2 -0.5, 0.2 -0.4 -0.7, -0.05 
Routine   -0.2 -0.5, 0.1 -0.2 -0.5, 0.08 -0.4 -0.8, -0.1   -0.2 -0.5, 0.1 -0.3 -0.6, 0.09 -0.4 -0.7, -0.07 
Equivalised household income (ref: 5th quintile: highest) 
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4th quintile    0.2 -0.05, 0.5 0.3 -0.04, 0.5 -0.2 -0.5, 0.08   0.1 -0.2, 0.4 0.1 -0.2, 0.4 -0.2 -0.5, 0.09 
3rd quintile   0.5 0.1, 0.8 0.5 0.1, 0.8 -0.1 -0.5, 0.2   <0.01 -0.3, 0.4 -0.04 -0.4, 0.3 -0.5 -0.9, -0.2 
2nd quintile   0.6 0.2, 1.0 0.6 0.2, 1.0 -0.2 -0.6, 0.1   0.5 0.1, 1.0 0.5 0.10, 0.9 -0.2 -0.6, 0.2 
1st quintile   1.1 0.5, 1.6 1.1 0.5, 1.6 0.2 -0.3, 0.7   0.7 0.1, 1.2 0.6 0.05, 1.2 -0.2 -0.7, 0.4 
Smoker status (ref: non-smoker) 
Ex-smoker     0.2 -0.04, 0.4 0.1 -0.08, 0.4     0.4 0.1, 0.6 0.2 -0.05, 0.4 
Smoker     0.6 0.3, 0.9 0.4 0.09, 0.7     1.0 0.7, 1.4 0.6 0.3, 0.9 
Chronic illness (ref: none diagnosed) 
Diagnosed      0.6 0.4, 0.9 0.5 0.3, 0.8     0.8 0.5, 1.1 0.6 0.3, 0.9 
Satisfaction with income (ref: satisfied) 
Neutral satisfaction        0.9 0.6, 1.2       1.4 1.1, 1.8 
Dissatisfied       2.4 2.1, 2.7       2.7 2.4, 3.0 
Job physicality (ref: not at all physical) 
Not very physical       0.2 -0.10, 0.5       0.2 -0.1, 0.5 
Fairly physical       0.5 0.1, 0.8       0.2 -0.2, 0.5 
Very physical       0.4 0.02, 0.8       0.4 -0.03, 0.8 
Job satisfaction (ref: satisfied) 
Neutral satisfaction        1.2 0.8, 1.6       1.8 1.3, 2.3 
Dissatisfied       2.5 2.1, 2.8       2.9 2.5, 3.3 
Work autonomy (continuous: high = more autonomy) 
Work autonomy        -0.08 -0.1, -0.05       -0.06 -0.09,  

-0.03 
Constant 5.8 4.7, 

6.9 
5.8 4.5, 7.0 5.6 4.4, 6.9 6.9 5.6, 8.2 7.7 6.5, 9.0 7.2 5.7, 8.7 7.0 5.5, 8.5 7.6 6.1, 9.0 

N=9,945 men and 11,209 women.  Sample sizes unweighted but recommended survey weights applied to OLS regression analysis.  Bold denotes results are statistically significant at the 95% level. 
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Table 12.33: Association between sub-types of remote working and depressive symptoms (complete case data) 
 Men Women 

 Model 1 (age) Model 2 (M1 + 
Demographics + SEP) 

Model 3 (M2 + health) Model 4 (M3 + work 
conditions) 

Model 1 (age) Model 2 (M1 + 
Demographics + SEP)) 

Model 3 (M2 + health) Model 4 (M3 + work 
conditions)  

Coef 95% CI Coef 95% CI Coef 95% CI Coef 95% CI Coef 95% CI Coef 95% CI Coef 95% CI Coef 95% CI 

Work pattern (ref: on-site) 
At/from home 0.2 -0.3, 

0.6 
0.04 -0.4, 0.5 0.1 -0.4, 0.5 0.2 -0.2, 0.6 -0.5 -1.0, 0.1 -0.4 -0.9, 0.2 -0.3 -0.9, 0.2 0.1 -0.4, 0.7 

Other remote -0.2 -0.5, 
0.02 

-0.2 -0.5, 0.1 -0.2 -0.5, 0.1 -0.2 -0.5, 0.01 0.1 -0.3, 0.6 0.2 -0.3, 0.6 0.1 -0.3, 0.6 0.1 -0.3, 0.5 

Age (continuous: low to high) 
Age  0.2 0.2, 0.3 0.2 0.1, 0.3 0.2 0.2, 0.3 0.1 0.09, 0.2 0.2 0.1, 0.2 0.2 0.1, 0.3 0.2 0.1, 0.3 0.1 0.1, 0.2 
Age2 <-

0.01 
<-0.01,  
<-0.01 

<-0.01 <-0.01,  
<-0.01 

<-0.01 <-0.01,  
<-0.01 

<-0.01 <-0.01,  
<-0.01 

<-0.01 <-0.01,  
<-0.01 

<-0.01 <-0.01,  
<-0.01 

<-0.01 <-0.01,  
<-0.01 

<-0.01 <-0.01,  
<-0.01 

Marital status (ref: married/cohabiting) 
Single   -0.04 -0.4, 0.3 -0.1 -0.4, 0.3 -0.07 -0.4, 0.3   0.3 -0.1, 0.7 0.2 -0.2, 0.6 0.1 -0.3, 0.4 
Sep/Div/Widow   0.2 -0.3, 0.6 0.2 -0.3, 0.6 0.07 -0.3, 0.5   0.7 0.4, 1.1 0.6 0.3, 1.0 0.2 -0.1, 0.5 
Youngest child in household (ref: none) 
0-4 years   -0.3 -0.7, 0.03 -0.3 -0.7, 0.04 -0.2 -0.5, 0.1   0.3 -0.1, 0.7 0.3 -0.1, 0.7 0.3 -0.1, 0.6 
5-9 years   -0.02 -0.5, 0.4 0.01 -0.4, 0.5 0.03 -0.4, 0.4   -0.2 -0.6, 0.2 -0.2 -0.6, 0.3 -0.1 -0.4, 0.3 
10-15 years   0.1 -0.3, 0.5 0.1 -0.3, 0.5 0.2 -0.1, 0.6   0.01 -0.4, 0.4 0.05 -0.3, 0.4 0.1 -0.2, 0.5 
Educational attainment (ref: degree/higher degree) 
A-levels   -0.04 -0.4, 0.3 -0.1 -0.4, 0.2 -0.1 -0.4, 0.2   0.1 -0.2, 0.4 0.01 -0.3, 0.3 -0.1 -0.4, 0.2 
GCSEs   -0.4 -0.7,  

-0.1 
-0.5 -0.8, -0.1 -0.4 -0.7, -0.1   0.4 0.1, 0.7 0.3 -0.1, 0.6 0.2 -0.1, 0.5 

Other 
qualifications  

  -0.5 -0.9,  
-0.1 

-0.5 -0.9, -0.1 -0.5 -0.9, -0.1   0.5 0.02, 1.0 0.4 -0.1, 0.9 0.4 -0.1, 0.8 

No qualifications    -0.7 -1.3, -0.1 -0.8 -1.4, -0.2 -0.6 -1.1, -0.1   0.03 -0.6, 0.6 -0.1 -0.7, 0.5 -0.07 -0.6, 0.5 
NS-SEC occupational classification (ref: manager/professional) 
Intermediate   0.1 -0.2, 0.4 0.1 -0.2, 0.4 0.1 -0.2, 0.4   -0.3 -0.6, 0.05 -0.2 -0.5, 0.1 -0.4 -0.7, -0.1 
Routine   -0.1 -0.4, 0.2 -0.2 -0.5, 0.1 -0.4 -0.7, -0.1   -0.2 -0.5, 0.2 -0.2 -0.6, 0.1 -0.4 -0.8, -0.1 
Equivalised household income (ref: 5th quintile: highest) 
4th quintile    0.2 -0.05, 0.5 0.3 -0.04, 0.5 -0.2 -0.5, 0.1   0.1 -0.2, 0.4 0.1 -0.2, 0.4 -0.2 -0.5, 0.1 
3rd quintile   0.5 0.1, 0.8 0.5 0.1, 0.8 -0.1 -0.5, 0.2   -0.01 -0.4, 0.3 -0.1 -0.4, 0.3 -0.6 -0.9, -0.2 
2nd quintile   0.6 0.2, 1.0 0.6 0.2, 1.0 -0.2 -0.6, 0.1   0.5 0.1, 0.9 0.5 0.1, 0.9 -0.2 -0.6, 0.2 
1st quintile   1.1 0.5, 1.6 1.0 0.5, 1.6 0.2 -0.3, 0.7   0.6 0.1, 1.2 0.6 0.02, 1.1 -0.2 -0.7, 0.3 
Smoker status (ref: non-smoker) 
Ex-smoker     0.2 -0.04, 0.4 0.1 -0.1, 0.4     0.4 0.1, 0.6 0.2 -0.1, 0.4 
Smoker     0.6 0.3, 0.9 0.4 0.1, 0.7     1.0 0.7, 1.4 0.6 0.3, 1.0 
Chronic illness (ref: none diagnosed) 
Diagnosed      0.6 0.4, 0.9 0.5 0.3, 0.8     0.8 0.5, 1.1 0.6 0.3, 0.9 
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Satisfaction with income (ref: satisfied) 
Neutral 
satisfaction  

      0.9 0.6, 1.2       1.4 1.1, 1.8 

Dissatisfied       2.4 2.1, 2.7       2.7 2.4, 3.0 
Job physicality (ref: not at all physical) 
Not very physical       0.2 -0.1, 0.4       0.2 -0.1, 0.5 
Fairly physical       0.4 0.1, 0.8       0.2 -0.2, 0.5 
Very physical       0.4 -0.04, 0.8       0.4 -0.04, 0.8 
Job satisfaction (ref: satisfied) 
Neutral 
satisfaction  

      1.2 0.8, 1.6       1.8 1.3, 2.3 

Dissatisfied       2.5 2.1, 2.8       2.9 2.5, 3.3 
Work autonomy (continuous: high = more autonomy) 
Work autonomy        -0.1 -0.1, -0.1       -0.1 -0.1, -0.03 
Constant 5.9 4.8, 7.0 5.8 4.6, 7.1 5.7 4.4, 6.9 6.9 5.6, 8.1 7.6 6.3, 8.8 7.0 5.5, 8.5 6.8 5.3, 8.3 7.4 6.0, 8.9 

N=9,945 men and 11,209 women.  Sample sizes unweighted but recommended survey weights applied to OLS regression analysis.  Bold denotes results are statistically significant at the 95% level. 
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12.4.4 tǊŜŎŀǊƛƻǳǎ Ψ9tw9{Ω ƳƻŘŜƭ ƻŦ ǘŜƳǇƻǊŀǊȅ ǿƻǊƪ 
 

 
Table 12.34: Prevalence of employer pension scheme and trade union membership     
 Men (n=7,974) Women (n=9,930) 
  Permanent employees Temporary worker  Permanent employees Temporary worker 

Employer pension scheme provision and membership       

Member 
 

(n=4,214) 53.4 22.2 (n=5,295) 53.2 34.0 

non-member 
 

(n=1,526)    20.2 21.8 (n=1,975)    20.2 21.3 

no provision 
 

(n=2,234) 26.4 56.0 (n=2660) 26.6 44.7 

Trade union/staff association provision and membership       

Member 
 

(n=2,171) 26.8 13.6 (n=3,284) 31.6 18.4 

non-member 
 

(n=1,495)    18.0 26.3 (n=2,195)    22.0 28.4 

no provision 
 

(n=4,308) 55.2 60.1 (n=4,451) 46.4 53.2 

Notes: Complete case data. N is unweighted. Percentages are survey weighted 

 

  
































































































































































































































































































