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Definitions: 

 

Procyclical: 

  

Positive correlation between outcome variables and the overall state of the economy 

(Investopedia, www.investopedia.com [accessed, June 2015]). As the economy grew, the 

prevalence/ probability of a specified outcome variable increased; conversely as the economy 

declined, the prevalence/ probability of the outcome variable decreased (Investopedia, 

www.investopedia.com [accessed, June 2015]). 

 

Countercyclical: 

 

Negative correlation between the outcome variables under study and the overall state 

of the economy (Investopedia, www.investopedia.com [accessed, June 2015]). As the economy 

grew, the prevalence/ probability of the outcome variable decreased; as the economy declined, 

the prevalence/ probability of the outcome variable increased (Investopedia, 

www.investopedia.com [accessed, June 2015]). 

 

Acute illnesses: 

 

Acute illnesses were classified as illnesses with rapid onset and short duration (Jones 

et al., 2010). Acute illnesses may be minor, such as colds and skin rashes, or serious, such as 

myocardial infarction (Jones et al., 2010). 

 Jones et al. (2010) classified acute illnesses into four categories: 

1. “Acute minor illness (self-limiting) 

2. Acute major illness (self-limiting or requiring treatment)  

3. Acute presentation of existing major illness (acute exacerbation)  

4. Acute presentation of new chronic illness.” Jones et al. (2010) 

In this research, the prevalence of acute illness and the duration of acute illness that 

lasted for two weeks or more were assessed.  

http://www.investopedia.com/
http://www.investopedia.com/
http://www.investopedia.com/
http://www.investopedia.com/
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General health questionnaire:  

 

The general health questionnaire (GHQ) is a screening questionnaire, with the intention 

of assessing an individual’s state of mental health (mental disorder) (Goldberg et al., 1997; 

HSE, 2012).  “It is widely used in clinical practice, epidemiological research, and 

psychological research” (Hankins, 2008). It initially contained 60 items, and was narrowed 

down to a 30, 28, 20 and 12-item instrument (Makowska et al., 2002). The 12 item 

questionnaire includes questions regarding recent feelings, behaviours, and focuses on the 

mental state rather than the physical conditions of participants (James, Yates & Ferguson, 

2013). Items in the GHQ-12 questionnaire covering the last two weeks are the following 

(Lesage et al. 2011):  

1. Able to concentrate  

2. Lose sleep over worry  

3. Play useful part in things  

4. Capable of making decisions  

5. Constantly under strain  

6. Cannot overcome difficulties  

 

7. Enjoy day-to-day activities  

8. Face up to problems  

9. Feeling unhappy and depressed  

10. Losing confidence in self  

11. Thinking of self as worthless 

12. Reasonably happy 

 

The 12-item general health questionnaire was rated on a four-point response scale (a 

score of zero was allocated to the first two responses, and a score of 1 was allocated to the 

remaining two responses; the highest score for any participant was 12) (HSE, 2012). Total 

grouped scores of 0 indicated no probable mental ill health; scores of 1-3 indicated less than 

optimal mental health; and scores of 4+ indicated probable psychological disorder/ mental ill 

health (HSE, 2012; James, Yates & Ferguson, 2013).  

 

Limiting longstanding illnesses: 

 

 “A long-standing illness or disability (LSI) is anything that someone has considered 

to have troubled them over a period of time, or that they believe is likely to effect them over a 

period of time” (ONS, 2013).  
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Self-assessed general health:  

 

Self-assessed general health in the Health Survey for England contained five answers: 

bad, very bad, fair, good, and very good (HSE 2013). A grouped variable of self-assessed 

general health contained three answers of bad/very bad, fair and good/very good. In the 

analyses we used the grouped variable of three categories. Health Survey for England 

respondents selected one out of the three answers that best described their state of general 

health (bad/very bad, fair, and good/very good). 

 

Longstanding illnesses: 

 

Physical or mental health conditions that lasted or are expected to last for at least 12 

months (ONS, 2015).  

 

Amenable mortality:  

 

A death is considered amenable if “in the light of medical knowledge and technology 

at the time of death, all or most deaths from that cause (subject to age limits if appropriate) 

could be avoided through good quality healthcare” (ONS, 2012).  

 

Preventable mortality: 

 

A death is preventable if “in the light of understanding the determinants of health at 

time of death, all or most deaths from that cause (subject to age limits if appropriate) could be 

avoided by public health interventions in the broadest sense” (ONS, 2013).  
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Avoidable mortality:  

 

Avoidable deaths were deaths identified as preventable, amenable, or both (ONS, 

2013). The following table lists conditions as either preventable, amenable or both.   

“Causes of death (classified using the International Classification of Diseases, tenth revision) 

considered to be avoidable (ONS 2013)” 

Condition group and cause ICD-10 codes Age Amenable Preventable 

     

Infections         

Tuberculosis A15-A19, B90 0-74 • • 

Selected invasive bacterial and 

protozoal infections 

A38-A41, A46, 

A48.1, B50-B54, 

G00, G03, J02, L03 

0-74 •  

Hepatitis C B17.1, B18.2 0-74 • • 

HIV/AIDS B20-B24 All • • 

Neoplasms         

Malignant neoplasm of lip, oral 

cavity and pharynx 
C00-C14 0-74  • 

Malignant neoplasm of 

oesophagus 
C15 0-74  • 

Malignant neoplasm of stomach C16 0-74  • 

Malignant neoplasm of colon and 

rectum 
C18-C21 0-74 • • 

Malignant neoplasm of liver C22 0-74  • 

Malignant neoplasm of trachea, 

bronchus and lung 
C33-C34 0-74  • 

Malignant melanoma of skin C43 0-74 • • 

Mesothelioma C45 0-74  • 

Malignant neoplasm of breast C50 0-74 • • 

Malignant neoplasm of cervix uteri C53 0-74 • • 

Malignant neoplasm of bladder C67 0-74 •  

Malignant neoplasm of thyroid 

gland 
C73 0-74 •  

Hodgkin's disease C81 0-74 •  

Leukaemia C91, C92.0 0-44 •  

Benign neoplasms  D10-D36 0-74 •  

Nutritional, endocrine and 

metabolic 
        

Diabetes mellitus E10-E14 0-49 • • 

Drug use disorders         

Alcohol related diseases, excluding 

external causes 

F10, G31.2, G62.1, 

I42.6, K29.2, K70, 

K73, K74 (excl. 

K74.3-K74.5), K86.0 

0-74  • 

Illicit drug use disorders F11-F16, F18-F19 0-74  • 

Neurological disorders         

Epilepsy and status epilepticus G40-G41 0-74 •  
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Cardiovascular diseases         

Rheumatic and other valvular 

heart disease 
I01-I09 0-74 •  

Hypertensive diseases I10-I15 0-74 •  

Ischaemic heart disease I20-I25 0-74 • • 

DVT with pulmonary embolism 
I26, I80.1-I80.3, 

I80.9, I82.9 
0-74  • 

Cerebrovascular diseases I60-I69 0-74 •  

Aortic aneurysm and dissection I71 0-74  • 

Respiratory diseases         

Influenza (including swine flu) J09-J11 0-74 • • 

Pneumonia J12-J18 0-74 •  

Chronic obstructive pulmonary 

disorder 
J40-J44 0-74  • 

Asthma J45-J46 0-74 •  

Digestive disorders         

Gastric and duodenal ulcer K25-K28 0-74 •  

Acute abdomen, appendicitis, 

intestinal obstruction, 

cholecystitis/lithiasis, pancreatitis, 

hernia 

K35-K38, K40-K46, 

K80-K83, K85, 

K86.1-K86.9, K91.5 

0-74 •  

Genitourinary disorders         

Nephritis and nephrosis 
N00-N07, N17-N19, 

N25-N27 
0-74 •  

Obstructive uropathy and prostatic 

hyperplasia 

N13, N20-N21, N35, 

N40, N99.1 
0-74 •  

Maternal and infant         

Complications of perinatal period P00-P96, A33 All •  

Congenital malformations, 

deformations and chromosomal 

anomalies 

Q00-Q99 0-74 •  

Unintentional injuries         

Transport Accidents V01-V99 All  • 

Accidental Injury W00-X59 All  • 

Intentional injuries         

Suicide and self-inflicted injuries X60-X84, Y10-Y34 All  • 

Homicide/Assault X85-Y09, U50.9 All  • 

Misadventures to patients during 

surgical and medical care 
Y60-Y69, Y83-Y84 All • • 
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Abstract  

Introduction 

The question of whether the relationship between macroeconomic conditions and 

various health and well-being outcome variables were procyclical or countercyclical needed to 

be carefully addressed. With the recent worldwide economic recession, societies in general 

experienced high rates of unemployment, reductions in discretionary spending, stress, and 

consequently changes to health behaviours (Davalos, Fang & French, 2012). According to 

conventional wisdom, health behaviours and lifestyles were believed to deteriorate during 

periods of economic downturn. However, a growing body of literature has produced discordant 

findings regarding the association between macroeconomic conditions, health and lifestyles. 

There have been various studies that observed conflicting results regarding the impact of 

macroeconomic conditions over various health outcomes; and it remained unclear whether 

such relationships were globally valid. 

Objectives 

 

The purpose of this research was to assess the relationship between macroeconomic 

conditions and the health and lifestyles of individuals in England.  

Microdata from the Health Survey for England (HSE), covered a time horizon of 16 

years, from 1998 to 2013. Regional mortality rates data, provided by the Office for National 

Statistics, for 2001 to 2010 were used. Macroeconomic conditions were proxied by regional 

employment and unemployment rates, obtained from the NOMIS website. We used 

contemporaneous and time lagged models to observe the relationships in the short and the long 

run. Moreover, we applied models stratified by sex and age categories, and sex and age 

combined categories, for the Health Survey for England outcome variables, included below. 

Avoidable, amenable and preventable mortality rate models were stratified by sex only.  

The HSE outcome variables under study were the prevalence of current cigarette 

smoking, the number of cigarettes smoked per day, and the prevalence of heavy smoking; the 

prevalence of alcohol consumption, the number of units of alcohol consumed on the heaviest 

day of drinking, and the prevalence of binge drinking; the prevalence of acute sickness, 

probable mental ill health, limiting longstanding illness, self-assessed general health, and 

fourteen longstanding illnesses. Avoidable, amenable and preventable mortality rates in 

England were also studied. 

This contribution to the literature provides estimates of the cyclicality of health and 

well-being behaviours and mortality rates in response to changes in regional macroeconomic 

conditions in England. By providing such information, the British government, the Department 

of Health, and health care systems, would be more aware of the direct and indirect 

consequences of changes to regional macroeconomic conditions on the health and wellbeing 

of the British population. 
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Results 

 

Significant results indicated that the probability of current smoking increased as 

regional employment rates increased, and decreased as regional unemployment rates increased. 

There was a strong relationship particularly for those aged 16-44 years. A similar procyclical 

relationship occurred for the number of cigarettes smoked per day and for heavy smoking. 

 Regarding the alcohol consumption outcome variables, we observed a procyclical 

relationship using both contemporaneous and time lagged models for the impact of regional 

employment and unemployment rates on the prevalence of alcohol consumption. 

The impact of regional employment and unemployment rates on the number of units of 

alcohol consumed on the heaviest day of drinking produced mixed results for the 

contemporaneous and time lagged models; similarly for the prevalence of binge drinking. One 

significant result was the impact of macroeconomic conditions for the two aforementioned 

outcome variables, for men and women aged 45+ years. The number of units of alcohol 

consumed on the heaviest day, and the prevalence of binge drinking decreased in response to 

an increase in regional employment rates; and conversely increased in response to an increase 

in regional unemployment rates.   

The stratified models for the prevalence of acute illness had procyclical relationships 

with both regional employment and unemployment rates.  

The prevalence of probable mental ill health (GHQ-12 scores of 4+) had mixed results 

for different population sub-groups.  

Liming longstanding illness indicated procyclical relationships for all significant 

models.  

Self-assessed general health had mixed results for different stratified models.  

The relationship between the various fourteen specific longstanding illnesses and 

regional employment and unemployment rates had different results using the stratified models. 

We observed that the relationship between the impact of regional employment rates on 

amenable, avoidable and preventable mortality rates for the total population, and for both sexes, 

was countercyclical. For the impact of increases in the regional unemployment rate on the 

predicted three mortality rates, procyclical associations were found using the contemporaneous 

and the time lagged models. One exception was observed with a countercyclical association; 

with a one percentage point increase in the regional unemployment rate sustained for seven 

quarters, the estimated increase in the avoidable mortality rate for men was 0.59%. 

 

Conclusion 

 

 Five different models were assumed to influence our results. The first was the income 

effect: as individuals’ income increased, the consumption of alcohol and cigarettes increase; as 

individuals’ income decreased, the opposite would occur.  

A change to the stress levels was the second model. With high rates of employment, 

people would be more engaged with work, with meeting deadlines, work overtime; have 

decreased amounts of time with family and friends, and reduce levels of looking after their own 

health. All such factors, which result in increased levels of stress, could effect health either in 

the short or the long run.  Alcohol and cigarette smoking may be used for self-medicating 

purposes. Weakening of the immune system as a result of stress would increase the prevalence 

of illness and disease.  

The third was the lack of leisure time. Again, with high rates of employment, people 

would spend less time with family, and have less opportunity to look after their mental and/or 

physical health, which would overall effect their health.  
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An increase in migration flows during high rates of employment was the fourth model. 

During economic booms, an increase in the labour demand would result. Hence, a larger 

number of foreign migrants would join the labour market to meet the demands. The health 

consequences of overcrowding could be disadvantageous.  

Finally, a change to pollution levels was the fifth model. With high rates of employment, 

a greater level of pollution would occur, hence increases in the prevalence of specific illnesses, 

such as respiratory disease.   

From a public policy perspective, these conclusions indicate that policy makers need to 

better promote programmes and campaigns for people to be more aware, and to better, their 

health conditions. Some points to consider may be providing programmes or mass media 

campaigns to promote healthy living such as, encouraging people to schedule doctors’ 

appointments, and further promote anti-smoking as well as anti-binge or chronic alcohol 

consumption campaigns. Moreover, policy makers need to target the population subgroups 

most effected by adverse economic changes.  
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1.1) Background and introduction 

“A rising tide lifts all boats”, a widely cited aphorism, was used to describe how 

economic expansions may result in improvements to living standards, income rises, and 

increases in job opportunities, particularly for those socially and economically disadvantaged 

(Xu, 2013; Barrington 2000; Hines, Hoynes & Krueger, 2001). Economic expansions provided 

immediate financial benefits and securities, whilst economic downturns provided the opposite 

(Xu, 2013), whether it may be during the long-run or the short-run. The effects of economic 

expansions and economic contractions on health provided less certain results (Xu, 2013). 

According to conventional wisdom, health conditions and lifestyles were believed to 

deteriorate during economic downturns. However, a growing body of literature has produced 

discordant findings regarding the association between macroeconomic conditions, health and 

lifestyles. 

 

1.1.1 Countercyclical associations between macroeconomic conditions and health  

 

From the generalized point of view, worsening macroeconomic conditions could 

impose a negative impact on society. Psychological and social conditions, anxiety and even 

anomie (lack of social or moral standards in an individual or society), were effected by 

economic hardships (Brenner & Mooney, 1983). Material losses, insecurity and financial 

reductions to health related expenditures, faced upon those whom were unemployed or 

experienced the potential threat of unemployment, would lead to unhealthy lifestyles (Brenner 

& Mooney, 1983). Financial stress would lead people to make ill-advised decisions and actions 

regarding their health and welfare (Davalos, Fang, French, 2012). Spending money on leisure 

activities may be reduced in order to cut back on expenses. A decline in the quality of nutrition 

may follow as well (Brenner & Mooney, 1983).  Public health care systems would reduce their 

budgets and this would in turn have adverse consequences on the population’s health. 

Moreover, people may feel a disruption to their social patterns (Brenner, 1979). This could 

cause health and lifestyles to deteriorate during economic downturns (Brenner, 1975). 
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1.1.2 Procyclical associations between macroeconomic conditions and health  

 

Contrary to these findings, a growing body of research suggested that health actually 

improves during temporary economic downturns, i.e. a procyclical relationship between 

macroeconomic conditions and health (Ruhm 1995, 2000, 2004; Ruhm & Black, 2002; 

Neumayer, 2004; Lin, 2009; Catalano et al., 2011; Ariizumi & Schirle, 2010; XU, 2013; 

Granados, 2005). For the impact of macroeconomic conditions on health and well-being, it has 

been widely viewed that Ruhm (1995) conducted the first article that dealt with such issues 

(Pacula, 2011). Several reasons were postulated to explain a potential procyclical relationship 

between macroeconomic conditions and their effects on various health conditions (such as 

smoking, alcohol consumption, various types of illness and disease, as well as mortality):  

1) The income effect: reductions to income may lead individuals to reduce or abstain 

from unhealthy habits, such as cigarette smoking, excessive alcohol consumption, 

illegal drug use, and consumption of unhealthy diets. This may consequently 

decrease the prevalence of chronic illness, acute disease as well as lower the 

mortality rates for conditions associated with such confounding factors (Ruhm, 

2000; Ruhm, 2003; Eyer, 1977B; Granados, 2005).   

2) The opportunities for leisure time may increase during economic downturns. This 

may be beneficial to people in the sense that they would have more time to spend 

with family and friends, improve their health conditions by consuming healthier 

diets, exercising, and decrease the prevalence of unhealthy habits such as cigarette 

smoking and alcohol consumption.  

3) Increases in the consumption of legal psychoactive drugs may be an escape gate to 

individuals to cope with the increased levels of stress during economic upturn. 

4) Pollution levels increase during economic upturns, which would be associated with 

an increase in the prevalence of diseases (such as respiratory disease, 

cardiovascular and psychiatric disorders, as well as mortality) (Granados, 2005; 

Ruhm 2000; Ruhm & Black 2002; WHO, 1992; Gardner, 1973).  

5) During economic upturns, individuals may experience high levels of stress. This 

consequently may encourage people to heavily smoke, binge drink, 

decrease/abstain from exercising, and consume unhealthy diets, which would all 

be correlated with various diseases and health disorders. 
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6) Migration flows during economic upturns would be linked to overcrowding and 

spread of disease. Moreover, the lack of knowledge regarding traffic laws may lead 

to traffic related mortality.  

 

1.1.3 Research methodologies 

 

In this research the methodologies applied in Ruhm’s analyses (Ruhm, 1995; Ruhm, 

2000; Ruhm & Black, 2005) were followed. We addressed the relationship between 

macroeconomic conditions, represented by quarterly regional employment and unemployment 

rates (obtained from NOMIS data), and cigarette smoking, alcohol consumption, and health 

and wellbeing outcomes from the Health Survey for England. This covered a time span of 16 

years, 1998-2013.  

The impact of macroeconomic conditions on preventable, avoidable and amenable 

mortality was also assessed; data for which were privately requested and obtained from the 

Office for National Statistics. The quarterly mortality rates covered years 2001-2010. The 

proxies for macroeconomic conditions were quarterly regional employment and 

unemployment rates, data for which was obtained from NOMIS.  
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1.1.4 UK health standards 

 

The UK has provided free health care and public health programmes for over 60 years 

(Murray et al. 2013).  As of 1990, the government introduced public health measures for 

tobacco control, immunization, cancer screening, reductions of salt in food and an overall 

increase in health expenditure (Murray et al. 2013). Several organizations were established in 

order to provide better health care; the National Institute for Health and Clinical Excellence 

(NICE), and the National Health Service (NHS) (Murray et al. 2013).  

Murray et al. (2013) examined the patterns of health loss in the UK, the leading 

preventable risk factors associated with these health patterns, and how the UK’s outcomes 

compared with the EU15+ (the European Union members and Australia, Canada, Norway and 

the USA). Data from the Global Burden of Diseases (GBD), Injuries, and Risk Factors 2010 

(GBD, 2010) was used. The GBD cause list contained 291 diseases and injuries. Results for 

the years 1990 and 2010 were compared and trends of mortality, causes of death, years of life 

lost, years lived with disability, disability-adjusted life-years (DALYs)1 and healthy life 

expectancy were all analysed.  

The overall health outcomes in the UK were significantly below that of the mean level 

of the EU15+’s. Life expectancy in the UK increased from 1990 to 2010 by 4.2 years, from 

75.7 to 79.9 years (it was ranked the fourteenth out of 19 countries in 2010; Australia scored 

the highest) (Murray et al. 2013). “In 2010, the UK had significantly lower than the mean rate 

of age standardized years of life lost for road injury, diabetes, liver cancer and chronic kidney 

disease” (Murray et al., 2013). However, it had higher than the mean rate of age standardized 

years of life lost for several different diseases. Some of which were ischaemic heart disease, 

Chronic Obstructive Pulmonary Diseases (COPD), lower respiratory infections, breast cancer, 

and cardiovascular and circulatory disorders (Murray et al., 2013).  

The report showed that the leading risk factor (causes of disability-adjusted life-years) 

in 2010 was tobacco smoking (Murray et al., 2013). High blood pressure and high body mass 

index were on a matching magnitude of risk levels, whilst the burden of alcohol consumption 

                                                      
1 DALYs are calculated as the sum of the Years of Life Lost (YLL) due to premature 

mortality in the population and the Years Lost due to Disability (YLD) for a specific disease 

under study (WHO). 
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mainly effected those under the age of 55 years (Murray et al., 2013). Figure 1.1 shows the 

results of the leading risk factors for men and women: 

 

Figure 1.1: Burden of diseases attributable to leading risk factors for men and women 

(% of UK disability-adjusted life-years) (Murray et al., 2013) 

 

 

 The age-specific mortality rates for men over the age of 55 years have significantly 

improved in comparison to the EU15+’s2. The UK has greater rates of tobacco-attributable 

burden for men and for women than most other high-income countries.  COPD and lung cancer 

rates were on a higher scale in the UK than the EU15+ average. Moreover, the UK has the 

highest rates of asthma in the world (Murray et al., 2013). As suggested in the article (Murray 

et al., 2013), through active tobacco control policies, the prevalence of smoking would decline 

and therefore other sources of disease would receive greater attention to tackle, such as 

occupational fumes and gases, dust and noise and air-pollution.   

 

                                                      
2 Murray et al. (2013), noted that this may be a result of changes to the tobacco consumption patterns (after 

World War II, tobacco consumption for men was very high, and only began to drop in the 1970s; this lead to 

poor health outcomes for men in the 1990s. Over time the levels of tobacco consumption has decreased in 

comparison to the aforementioned time period) 



31 | P a g e  
 

1.1.5 Recent Economic trends 

 

In 2008, the global economy experienced a sharp downturn, several business sectors 

deteriorated greatly, and global banking and financial systems were in fragile situations (Bank 

of England, 2009). Figure 1.2 shows that during the third quarter of 2008, the unemployment 

rate sharply increased (6%) in England.  

 

Figure 1.2: England’s unemployment rate, for years 1993-2015 (NOMIS) 

 

During the third quarter of 2011, the unemployment rate peaked at 8.4%. In 2013, Great 

Britain escaped a technical recession (two consecutive quarters of negative economic 

growth (Investopedia, http://www.investopedia.com/, [accessed June 2014])). For the third 

quarter of 2015, England’s unemployment rate was 5.2% (NOMIS). 

Figure 1.3 shows that the unemployment rates in different regions of the UK increased 

between 2005 and 2010. 

From economic fluctuations over time in the UK it is advantageous to look at the 

associations between macroeconomic conditions, health and lifestyles. Understanding how 

individuals and communities were effected and how health behaviours were altered, would be 

important points for the Department of Health, as well as health care systems, to look into. 

Changes to health care expenditure, implementation of new policies that would improve the 

populations’ health, such as tobacco and alcohol control policies, were points for consideration. 

Reducing the prevalence of certain risk factors would be advantageous in giving greater 

attention to tackle other diseases and risk factors. 
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Figure 1.3: “Economy tracker: unemployment rate, December 2005 vs. December 2010” (BBC news (bbc.co.uk) [accessed June 2013]) 
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1.1.6 The risks of smoking 

  

The knowledge to the tobacco use and its effects on the health of smokers, and of those 

around them, has been well established. Smoking was the biggest preventable cause of 

premature death (Murray et al., 2013; Ash, http://ash.org.uk/files/documents/ASH_107.pdf 

[accessed January 2015]). In the UK, 50% of regular smokers lose their life due to smoking, 

half of which die before the age of 70 (Public Health England, http://www.lho.org.uk/ 

[accessed May 2013]). This accounted to an estimated loss of 21 years of life (HM 

Government, Healthy Lives: Healthy People 2010).  

 Smoking was the biggest risk factor for lung cancer as it contained several chemicals, 

many of which are carcinogenic (Public Health England, http://www.lho.org.uk/ [accessed 

May 2013]). Smoking is associated with COPD, heart disease, as well as lip, mouth, throat, 

bladder, kidney, stomach liver, and cervix cancers (Public Health England, 

http://www.lho.org.uk/ [accessed May 2013]). Smoking resulted in a larger proportion of 

deaths for men than for women in England; in year 2009, 22% of men and 20% of women 

aged 16 and over were regular smokers in England (Public Health England, 

http://www.lho.org.uk/ [accessed May 2013]). An estimated 23% of all deaths amongst men 

(49,100 cases) aged 35 and over were as a result of smoking. For women it was 14% (32,300 

cases) (Statistics on smoking: England 2011; Public Health England, http://www.lho.org.uk/ 

[accessed May 2013]). Persons in the age category of 20-24 years had the highest prevalence 

of current smoking, 28% (Statistics on smoking: England 2011; Public Health England, 

http://www.lho.org.uk/ [accessed May 2013]).  65% of adult smokers started smoking before 

the age of 18, whist 6% started at the age of 25 and over (Statistics on Smoking: England 

2011). In 2011/12, cigarette smoking rates were higher in the North than the South (Public 

Health England, Local Tobacco Control Profiles, (http://www.tobaccoprofiles.info/) 

[accessed May 2013]). 

 An estimated 8 million people smoke in England, 21% of adults (Public Health 

England, http://www.lho.org.uk/ [accessed May 2013]). Cigarette smoking prevalence shows 

clear social gradients; social groups with a lower income tend to smoke a greater level than 

those with a higher income, and were faced with a larger burden of disease due to smoking 

(Public Health England, http://www.lho.org.uk/ [accessed May 2013]). Causes of death linked 

strongest to smoking had the largest inequalities in death rates between social classes (Public 

Health England, http://www.lho.org.uk/ [accessed May 2013]; HM Government, Healthy 

Lives: Healthy People 2010). 

http://ash.org.uk/files/documents/ASH_107.pdf
http://www.lho.org.uk/
http://www.lho.org.uk/
http://www.lho.org.uk/
http://www.lho.org.uk/
http://www.lho.org.uk/
http://www.lho.org.uk/
http://www.tobaccoprofiles.info/
http://www.lho.org.uk/
http://www.lho.org.uk/
http://www.lho.org.uk/
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 Persons employed in manual and routine occupations were twice as likely to smoke as 

those in managerial and professional occupations (HM Government, Healthy Lives: Healthy 

People 2010). Smoking prevalence was also higher in minority ethnic groups. Bangladeshi and 

Pakistani men tend to have a higher prevalence rate than those in the white ethnic group (HM 

Government, Healthy Lives: Healthy People 2010). Moreover, the smoking prevalence 

amongst people receiving psychiatric care was on a much greater scale than that of the rest of 

the population (Public Health England, http://www.lho.org.uk/ [accessed May 2013]). 

 

1.1.7 Benefits of reducing smoking 

 

Treating diseases and illnesses due to smoking in 2006/07 cost the National Health 

Service an estimated £2.7 billion (Public Health England, http://www.lho.org.uk/ [accessed 

May 2013]). 5% of all hospital admissions for patients aged 35 and over were attributed to 

smoking (463,000 hospital admissions in England). The total estimated economic burden of 

tobacco use to society in England was £13.74 billion a year (ONS; Public Health England, 

http://www.lho.org.uk/ [accessed May 2013]). 

 In March 2011 “Healthy Lives, Healthy People: A Tobacco Control Plan for England 

2011” was published in order to regulate the tobacco market. The aims were to stop the 

promotion of tobacco, to make its use more expensive, to reduce smoking during pregnancy, 

to reduce its prevalence, and to eventually regulate the market (Healthy Lives, Healthy People: 

A Tobacco Control Plan for England, 2011). Moreover, promoting health and wellbeing across 

societies in England, and to reshape the social norms, by making tobacco use less desirable, 

acceptable and accessible.  

The UK’s government’s aims for the year 2015 were firstly, to reduce the smoking 

prevalence for adults in England to 18.5% or less (Healthy Lives, Healthy People: a Tobacco 

Control Plan for England, 2011; Public Health England, http://www.lho.org.uk [accessed May 

2013]). Secondly, to reduce the smoking prevalence amongst young people by 12%, and finally 

to reduce the smoking rates for pregnant women to 11% or less (Healthy Lives, Healthy People: 

a Tobacco Control Plan for England, 2011; Public Health England, http://www.lho.org.uk 

[accessed May 2013]).  

As of October 1st 2015, new anti-smoking policies were implemented. Individuals that 

smoke in private vehicles that carry someone under the age of 18 years, or for drivers that do 

not stop a smoker in such circumstances, would receive fixed penalty notices (£50) (in 

http://www.lho.org.uk/
http://www.lho.org.uk/
http://www.lho.org.uk/
http://www.lho.org.uk/
http://www.lho.org.uk/
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situations where both offences were committed, two fines could be issued) (Department of 

Health,  

https://www.gov.uk/government/publications/new-rules-about-tobacco-e-cigarettes-and-

smoking-1-october-2015/new-rules-about-tobacco-e-cigarettes-and-smoking-1-october-

2015#what-the-new-changes-are) [accessed July, 2015]).   

 

 

1.1.8 Benefits of Alcohol-control policies 

 

 The deleterious effects of excessive alcohol consumption on health and safety impose 

a great deal of burden on individuals and society (Cook & Moore, 2002). Chronic alcohol 

consumption could result in disability, organ failure, and death; acute effects of alcohol abuse 

on the other hand is linked to accidents, criminal victimization, violence and sexual abuse 

(Cook & Moore, 2002). The consequences of alcohol abuse on health and the well-being of 

society have been under investigation by many researchers, health services, and policy makers.  

Different countries (states or provinces) worldwide regulated the use of alcohol through 

different measures, for example implementing excess tax on alcohol or having a minimum age 

limit for alcohol use/ purchases. In the United States of America, during the years of 1920-

1933, the government prohibited the sale, manufacture and the transportation of alcohol 

(Britannica (http://www.britannica.com/event/Prohibition-United-States-history-1920-1933 

[accessed June 2015])). Currently, all states have different alcohol control measures, e.g. 

minimum age of purchase, and excise taxes (Cook & Moore, 2002).  

 

 

https://www.gov.uk/government/publications/new-rules-about-tobacco-e-cigarettes-and-smoking-1-october-2015/new-rules-about-tobacco-e-cigarettes-and-smoking-1-october-2015#what-the-new-changes-are
https://www.gov.uk/government/publications/new-rules-about-tobacco-e-cigarettes-and-smoking-1-october-2015/new-rules-about-tobacco-e-cigarettes-and-smoking-1-october-2015#what-the-new-changes-are
https://www.gov.uk/government/publications/new-rules-about-tobacco-e-cigarettes-and-smoking-1-october-2015/new-rules-about-tobacco-e-cigarettes-and-smoking-1-october-2015#what-the-new-changes-are
http://www.britannica.com/event/Prohibition-United-States-history-1920-1933
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1.1.9 Health and wellbeing 

 

Understanding the associations between macroeconomic conditions on the prevalence 

of acute illness, whether they may be minor or serious, is important for the health care system 

in England. Walk-in clinics, accident and emergency departments, NHS Direct, screening 

clinics, all need to be better equipped and prepared to deal with changes in the prevalence rate 

of acute sickness (Jones et al., 2010).  

The direct and indirect costs of mental ill health in England have been increasing over 

time (HSE, 2012).  Mental ill health represents a complex health problem (HSE, 2012), and 

estimating how macroeconomic conditions may impact on the prevalence of mental ill health, 

would be advantageous, in dealing with the potential surge of issues and problems associated 

with it.  

With a rising population of older people in Great Britain, longstanding illnesses are a 

major concern, as it greatly affects the older population (ONS, 2013). The prevalence of 

longstanding illness and limiting longstanding illness increases with age (ONS, 211). In 2011, 

42% of individuals from the age group of 45-64 years reported a longstanding illness (25% 

limiting longstanding illness) and 58% of those aged 65-74 reported such conditions (36%) 

(ONS, 2011). 68% of people aged 75+ reported a longstanding illness and 47% reported 

limiting longstanding illness (ONS, 2011). It has been a main concern for society, the 

government, and the National Health Service (ONS, 2013). Understanding how changes to 

macroeconomic conditions influence the prevalence of longstanding illness would help in 

providing better health care. 

Economic growth and prospects are not the only significant measure of a country’s 

success, “the fair distribution of health, well-being and sustainability are important social 

goals” (The Marmot Review, 2010). Recognizing how the prevalence of illness and disease 

mediated during economic change, and what sub-groups of the population were most effected 

by it, would contribute a great deal towards implementing new policies to deal with health 

inequalities.  
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1.1.10 Mortality rates 

 

In 1976, Rutstein et al., were the first to introduce the concept of avoidable mortalities, 

in order to measure, and to some extent quantify, the effectiveness of healthcare systems 

(Rutstein et al., 1976). Avoidable mortalities were initially categorised as mortalities (pre-

mature deaths) caused by certain conditions, for which with effective public health care and 

medical intervention, should be rare or not occur at all (ONS, 2015). Amenable and preventable 

mortalities are a subset of total avoidable mortality (ONS, 2015). The list of avoidable 

mortalities has been updated throughout the years in order to take into account the 

improvements and introductions of medical interventions (ONS, 2015). For most avoidable 

causes of death, there exists an upper age limit of 74 years, as deaths at older ages are difficult 

to attribute to a single cause; for example, other coexisting medical conditions may be present, 

which make it challenging to identify the single cause of death (ONS, 2015).  

Avoidable mortalities accounted for approximately 23% of all deaths registered in 

England and Wales in 2013 (ONS, 2015). In England and Wales in 2013, 28% of all male 

deaths and 17% of female deaths were avoidable (ONS, 2015).  

In 2013, deaths from ischaemic heart disease for men and for women consisted of the 

largest proportion of avoidable deaths 17%; for men, ischaemic heart disease was also the 

greatest cause of avoidable mortalities, 22%; for women, the greatest cause was lung cancer, 

15% (ONS, 2015). Between 2001 and 2006, cardiovascular disease was the most common 

cause of avoidable death; with an estimated annual cost of £30 billion to the economy (Collins 

et al., 2014; ONS, 2015). From 2007 onwards, deaths from neoplasms were the most common 

causes of avoidable death (ONS, 2015). The decline in the rates of avoidable mortality over 

recent years is mainly attributed to the decline in the rates of cardiovascular death.  

The declining trend in coronary heart disease mortalities between 1980 and 2000 in 

England were firstly attributed to improvements in modifiable risk factors such as smoking, 

exercise, high cholesterol levels, dieting and hypertension (Bajekal, et al., 2010). Secondly, as 

a result of better medical and surgical treatments (ONS, 2015; Bajekal, et al., 2010). Moreover, 

implementations of public health measures such as bans on tobacco advertising in 2003, 

comprehensive smoke-free legislation in 2007, and voluntary agreements to reduce the levels 

of salt in processed foods (Bajekal, et al., 2010). 

Avoidable mortality rates varied across Government Office Regions in England, with 

the highest rates in the North West, and the lowest in the South East (265 per 100,000 and 194 

per 100,000, respectively) (ONS, 2015). 
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 Monitoring and studying the effects of macroeconomic conditions on avoidable, 

amenable and preventable mortality rates would be advantageous in preventing and 

or/decreasing the rates as much as possible. It would also be an advantage for potential 

mandatory interventions by the health care system and for policy makers to take/maintain if 

evidence suggests an increase/decrease in mortality rates during certain economic cycles.   
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1.2 Aims and objectives 

The aim of this thesis was to investigate the impact of macroeconomic conditions on 

lifestyles and general health in England; and to examine whether there were procyclical or 

countercyclical relationships between macroeconomic condition and the outcome variables 

under study. In the analyses, we considered a wider range of outcomes than previous work, and 

have used contemporaneous and time lagged models.  

The objectives were to: 

1. Investigate the impact of macroeconomic conditions on current cigarette smoking:  

I. The prevalence of current cigarette smoking 

II. The number of cigarettes smoked per day  

III. Heavy smoking (20+ cigarettes per day) 

2. Investigate the impact of macroeconomic conditions on alcohol consumption: 

I. The prevalence of alcohol consumption  

II. The number of units of alcohol consumed on the heaviest day of drinking in the 

last 7 days prior to HSE interview  

III. The prevalence of binge drinking on the heaviest day of drinking in the last 7 

days prior to HSE interview 

3. Investigate the impact of macroeconomic conditions on health and well-being:  

I. The prevalence of acute sickness 

II. Probable mental ill health  

III. Limiting longstanding illness 

IV. Self-assessed general health 

V. Fourteen longstanding illnesses: 

i. Neoplasms and benign growths  

ii. Endocrine and metabolic  

iii. Mental disorders  

iv. Nervous system  

v. Eye complaints  

vi. Ear complaints  

vii. Heart and circulatory system  

viii. Respiratory system  

ix. Digestive system  
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x. Genitourinary system  

xi. Skin complaints  

xii. Musculoskeletal system  

xiii. Infectious disease  

xiv. Blood and related organs 

We explored how the associations between macroeconomic conditions and health 

differed by sex and age categories, as well as combined sex and age categories.  

4.  Investigate the associations of regional employment and unemployment rates on 

avoidable, amenable and preventable mortality rates in England. 

 

 

1.2.1 Choices of outcome variables  

 

Cigarette smoking: 

Tobacco was the single most preventable cause of death in the world, and a major 

contributor to the burden of disease (World Lung Foundation/American Cancer Society, 

(http://www.tobaccoatlas.org [accessed June 2015]). There has been ongoing research and 

attention to smoking (tobacco use) and its effects on health by researchers and policy makers. 

With the growing attention to anti-tobacco policies, analysing the impact of macroeconomic 

conditions on the prevalence of smoking in England, would be advantageous, in contributing 

further research to the literature and for policy makers. Furthermore, the association between 

nicotine dependence (assessed through analysing the change in the number of cigarettes 

smoked per day), and changes to macroeconomic conditions, would indicate how people from 

various demographic categories may respond differently. Assessing the prevalence of heavy 

smoking and its association with changes to regional employment and unemployment rates, 

would contribute to understanding how heavy smokers, whom are at a high risk of disease, 

would respond. 

 

Alcohol consumption: 

 It is well documented that the use of alcohol is a major source of harm to health 

(National Audit Office, 2008). Alcohol use has an impact on the National Health Service, as 

well as on society from its economic, social and human costs (NHS Information Centre, 2011). 

The use of alcohol was an important variable to analyse, as it is a major public health challenge 

with wide reaching social and economic consequences (House of Commons Health Committee, 

2009). The consequences of harmful alcohol consumption, impose a great impact on the 

http://www.tobaccoatlas.org/
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alcohol consumers, their families, communities, and on society as a whole; the scale of the 

problem in Britain costs an estimated £21 billion a year 

(https://www.gov.uk/government/publications/health-matters-harmful-drinking-and-alcohol-

dependence/health-matters-harmful-drinking-and-alcohol-dependence (accessed April, 

2016)).  

By assessing the associations between the number of units of alcohol consumed on the 

heaviest day of drinking in response to changes in regional employment and unemployment 

rates, we would be able to observe whether or not the use of alcohol is sensitive to changes in 

economic conditions. Moreover, with an estimated 1.6 million adults in England who could 

potentially have some level of alcohol dependency, we could contribute to understanding the 

level of such dependency and its association with macroeconomic conditions 

(https://www.gov.uk/government/publications/health-matters-harmful-drinking-and-alcohol-

dependence/health-matters-harmful-drinking-and-alcohol-dependence [accessed April, 

2016]). 

Heavy drinking is associated with liver disease; the fifth biggest cause of death in 

England (Healthy Lives, Healthy People: Our strategy for public health in England, 2010). 

Furthermore, drunkenness is associated with a large number of reported assaults, and more 

than a quarter of domestic violence incidents (Healthy Lives, Healthy People: Our strategy for 

public health in England, 2010). By studying the prevalence of heavy drinking, we would 

contribute vital information for the health care services, policy makers, and law enforcement 

officers, in order to be better prepared to deal with the consequences of heavy drinking. 
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Health and well-being: 

With the increase in life expectancy, providing substantial health care and social 

resources has become a major public health concern, especially with a rapidly growing aging 

population  (Manor, Matthews & Power, 2001; Healthy Lives, Healthy People: Our strategy 

for public health in England, 2010). Understanding the associations between macroeconomic 

conditions and the variety of illnesses/diseases would be vital. Being prepared and 

implementing suitable interventions to prevent and treat diseases/illnesses would be essential 

in order to reduce the population’s burden of disease.  

 

Mortality rates: 

Changes in avoidable, amenable, and preventable mortality rates over time reflect the 

effectiveness of health care services and public health interventions. Studying the association 

between changes in macroeconomic conditions and its influence on changes in mortality rates 

in England, would provide information for health care providers and policy makers, in order to 

continuously decrease the rates, be better prepared, and implement suitable interventions at 

times of economic fluctuation.  

 

Other potential outcome variables: 

Selection of other outcome variables such as illegal drug use, use of prescribed 

medications, and indicators of sexual health were not included in this research. Data regarding 

the use of illegal drugs was not included in the HSE datasets. Use of prescribed medications 

was not included, as it may be associated with the theory of supply induced demand. Sexual 

health outcome variables were not included due to potential response bias.

http://ije.oxfordjournals.org/search?author1=Orly+Manor&sortspec=date&submit=Submit
http://ije.oxfordjournals.org/search?author1=Sharon+Matthews&sortspec=date&submit=Submit
http://ije.oxfordjournals.org/search?author1=Chris+Power&sortspec=date&submit=Submit
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1.3 Model 

 

1.3.1 Countercyclical association between macroeconomic conditions and health 

 

Neumayer (2004) noted that stress, anxiety and psychological hardship connected with 

job losses and/or the potential of job losses, had adverse effects on health. Those whom were 

effected by it may seek medications, alcohol, cigarettes and other drugs to alleviate the 

hardships (Neumayer, 2004; Xu, 2013). Loss of self-esteem, self-confidence, and a scheduled 

life structure, and a loss to the sense of identity were experienced as well (Brenner, 1979; 

Neumayer, 2004). Furthermore, those whom were unemployed may accumulate debts, 

encounter poverty, commit crime and possibly face chronic illness (Neumayer, 2004; Lin, 

2009). Family conflicts may occur resulting in family separations or divorce (Neumayer, 

2004). Migration associated with job seeking may also be a consequence to family breakdown 

(Brenner, 1983). Moreover, during economic downturns people’s alcohol consumption and 

cigarette smoking may increase as a result of increases in leisure time (Davalos, Fang & French, 

2012; Ruhm & Black, 2002; Ettner, 1996); people would be more active in events such as 

sporting activities, social gatherings, and television and movie viewings, which would entice 

individuals to be involved in risky behaviours (Davalos, Fang & French, 2012). 

As alcohol was considered a legal psychoactive drug, during high rates of 

unemployment, individuals may increase their alcohol consumption for self-medicating 

purposes, and to deal with financial stress, job loss, or potential job loss (Davalos, Fang & 

French, 2012; Kushner et al., 1990). 
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1.3.2 Procyclical association between macroeconomic conditions and health 

 

The following points indicate how health and well-being outcome variables can have a 

potential procyclical relationship with macroeconomic conditions: 

1. The income effect could have a great influence over people’s consumption of various 

goods, which would have a direct effect over their health and well-being.  

During economic upturns and high rates of employment, the abilities to afford the 

purchase costs of cigarettes and alcohol would become more viable (Ruhm, 2000).  

Increases in the prevalence, and the amount of cigarettes smoked and alcohol 

consumed may serve as self-medicating goods, to deal with the stress at work and the 

deterioration of mental health (Davalos, Fang & French, 2012; Ruhm, 2005).  In the 

course of economic downturns, with the increased purchase costs of cigarettes in 

England over time, people may cut back on smoking, or completely withdraw from 

such habits (Ruhm, 2000). 

People would be more engaged in risky activities, which would in turn have an effect 

on chronic disease, e.g. the linkage between alcohol and chronic diseases such as 

cardiovascular disease, cancer, cirrhosis and mental disorder3 (Giesbrecht, Roerecke 

& Rehm, 2005). Individuals that consumed alcohol were more likely to be involved 

in risky activities, which would increase the likelihood of accidents (Cherpitel, 1993). 

The magnitude of the income effect influenced changes to alcohol consumption, based 

on the types of drink people consume and the patterns of consumption (Nandi A, J 

Charters T, C Strumpf E, et al., 2013). Light and moderate drinkers may respond 

differently in comparison to heavy drinkers as a result of the income effect (Davalos, 

Fang & French, 2012). Chronic drinkers (abusive drinkers) may have little or no effect 

to their alcohol consumption (Davalos, Fang & French, 2012; Nandi A, J Charters T, 

C Strumpf E, et al., 2013). 

From the aforementioned, reduced levels of smoking and drinking, as a result of the 

income effect during economic downturns, may consequently decrease the prevalence 

of chronic illness, acute disease, as well as lower the mortality rates for the conditions 

                                                      
3 Katikireddi, Niedzwiedz & Popham (2012) investigated the prevalence of poor mental health (using 

Health Survey for England datasets for years 1991-2010) with respect to changes in unemployment rates and GDP 

per head for the UK. The prevalence of poor mental health was measured by general-health questionnaire-12 

(GHQ-12). Results indicated that men’s mental health during recessionary periods deteriorated, whilst women 

had a non-significant change.  
 



45 | P a g e  
 

associated with such confounding factors (Ruhm, 2000; Ruhm, 2003; Eyer, 1977B; 

Granados 2005).   

 

2. Lack of leisure time for individuals during economic upturns would be associated with 

lack of physical activities, lack of family time and higher probabilities of consuming 

diets with high levels of saturated fat. Routine medical check-ups may decrease as 

employed individuals would find it more difficult to schedule medical appointments 

(Ruhm, 2005). All of these points could contribute to greater levels of stress, which 

as a consequence, could cause changes to the immune system, resulting in higher rates 

of acute illness, chronic disease, and further health complications or premature death 

(Granandos, 2005). People would be more engaged with work, and work overtime, 

have sleep deprivations, which could impair their judgement levels, and hence may 

contribute to higher levels of accidents (Gradnados, 2005).  

Kivimaki et al. (2015) conducted a meta-analysis of prospective cohort studies, which 

comprised 25 studies (from USA, Australia, Finland, Denmark, Sweden, the 

Netherlands, Belgium, Germany, the UK, Northern Ireland and Israel), to assess the 

impact of long working hours on the risk of coronary heart disease and stroke.  Results 

indicated that individuals who worked 55 hours or more per week had a higher risk of 

incident coronary heart disease in comparison to those that worked 30-40 hours per 

week (relative risk 1·13, 95% CI 1·02–1·26; p=0·02) and incident stroke (1·33, 1·11–

1·61; p=0·002) (Kivimaki et al., 2015). Increased levels of stress, physical inactivity, 

heavy alcohol consumption, and ignoring the symptoms of disease, may all be related 

to the increased risks of cardiovascular disease as a result of long-working hours 

(Kivimaki et al., 2015).  With increases in employment rate, the likelihood of such 

conditions may be more prevalent.   
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With rising unemployment rates, the opportunities for leisure time increase, and 

contrary to the aforementioned, people would spend more time with family and 

friends, look after their 

overall health and well-

being (Davalos, Fang & 

French, 2012; Ruhm & 

Black, 2002; Popovici and 

French, 2013). 

 

3. Individuals may increase 

their alcohol consumption 

during high rates of 

employment, to deal with 

work stress, deadlines, 

pressure at work, and 

through being more engaged in work related social events (Davalos, Fang & French, 

2012; Ruhm & Black, 2002; Catalano et al. 2011; Popovici and French, 2013; 

Granados, 2005). A similar situation may occur for cigarette smoking. Such risks 

could be directly linked to adverse health effects (physical and mental).  

 

4. According to the World Health Organization, “Ambient (outdoor air pollution) in both 

cities and rural areas was estimated to cause 3.7 million premature deaths worldwide 

in 2012” (WHO, http://www.who.int/mediacentre/factsheets/fs313/en/ [accessed 

July, 2015]. During economic prosperities, pollutions from motor vehicles, industrial 

emissions and noise pollutions were more likely to increase, which would contribute 

to higher rates of diseases such as stroke, heart disease, lung cancer, chronic and acute 

respiratory disease, cardiovascular and psychiatric disorders and further health 

complications as well as increases in mortality rates (Chay & Greenstone, 2003; 

WHO, 

http://www.who.int/mediacentre/factsheets/fs313/en/ [accessed July, 2015]). 

 

5. High stress levels and psychological disorders are linked with changes to the immune 

system, which would result in higher prevalence rates of acute illnesses (Kiecolt-

Glaser et al., 2002; Granados, 2005). Occurrences of mild infections to individuals 

(Black Dog & Leventhal Publishers Inc; Revised edition (2 Nov. 2006)) 

http://www.who.int/mediacentre/factsheets/fs313/en/
http://www.who.int/mediacentre/factsheets/fs313/en/
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with chronic disease may lead to further health complications or death (Granados, 

2005). Such health conditions could be attributed to high rates of employment (stress 

at work, meeting deadlines, etc.). 

 

6. During economic upturn, the demand for labour would increase and hence work 

opportunities for new migrants would prosper (Ruhm, 2005). Attitudes and the habits 

of cigarette smoking and alcohol consumption may differ from culture to culture, and 

some new migrants may smoke or consume more alcohol than others. A surge of new 

migrants into certain areas would result in overcrowding, which may in due course 

result in the spread of disease (Ruhm, 2005). Some may not be aware of the traffic 

laws and regulations, and therefore road traffic accidents may increase. As the 

economy grows, certain sectors such as construction and manufacturing would be 

more effected than other sectors. As the demand for migrant workers in such sectors 

increase, accidents may increase due to the possibilities of hiring inexperienced 

workers to speed-up processes and production (Ruhm, 2005). 

 

Figure 1.4 demonstrates the relationship between changes in economic conditions and 

their consequences on health. Granados (2005) provided a figure for the “causal pathways in 

a stress-mediated model of procyclical mortality”. This figure was adopted to explain the 

potential relationships between macroeconomic conditions and health and well-being; it was 

further modified, to include additional points (previously mentioned) to explain such 

relationships. 
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Figure 1.4: The association between changes in economic conditions, and their consequences on health 
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1.3.3 Hypothesis 

 

 In this thesis, it was assumed that with higher rates of regional employment, the 

prevalence of cigarette smoking and alcohol consumption would increase, and conversely 

during high rates of unemployment, the prevalence would decrease. Regarding the prevalence 

of heavy smoking and binge drinking, we expected to conclude various results, as heavy 

consumers of cigarettes and alcohol may not respond or be greatly influenced by changes to 

macroeconomic conditions. For all health variables (including death), we similarly assumed a 

procyclical relationship with macroeconomic conditions.  One exception was for mental health, 

as the prevalence could increase during either economic upturn or downturn.   

 

 

 

 

 

 

    (Black Dog & Leventhal Publishers Inc; Revised edition (2 Nov. 2006)) 



50 | P a g e  
 

1.4 Overview 

 Chapter 2 presents the literature review.  Four individual literature reviews were 

conducted. The first was for the impact of macroeconomic conditions on cigarette smoking; 

the second was for alcohol consumption; the third was for health and well-being; the fourth 

was for mortality. The purpose of the literature review was to determine how much was already 

known about this research topic, and to grasp the methodologies used to empirically assess the 

associations between macroeconomic conditions and health and wellbeing. 

 Chapter 3 presents the data and methods used to examine the impact of macroeconomic 

conditions on cigarette smoking, alcohol consumption and the health and well-being outcome 

variables. The profile of the Health Survey for England is shown. The proxies for the 

macroeconomic conditions and the reasons for their use are described. The list of the 

explanatory variables is outlined, and the econometric specification for modelling specified.  

 Chapter 4 is the results section. For each individual outcome variable, we specified four 

different models- the first model included the least number of explanatory variables, whilst the 

fourth model included the greatest number of explanatory variables. We stratified the fourth 

model by age and sex, and by both age and sex categories. Finally, we included one, four and 

eight quarter time lagged models, using the model with the greatest number of explanatory 

variables. Depending on the outcome variable used, different regression models were used 

(logistic, hurdle model, and ordinal regression models). 

 Chapter 5 outlines the methodology and the results for the relationship between 

macroeconomic conditions and avoidable, amenable and preventable mortality rates. Fixed 

effect models were applied.  

 Finally, chapter 6 shows the conclusions.  
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2. Literature review  



52 | P a g e  
 

 

2) Literature review 

In the literature review we sought to identify articles related to the theme of this 

research, “the impact of macroeconomic conditions on health and well-being (in England)”. 

The literature search engines of PubMed and Medline were used. There was no restriction on 

the date of the publications; however, there was one for language (English only).  Four 

literature review searches were conducted. The first was for cigarette smoking; the second was 

for alcohol consumption; the third was for health and well-being; and the fourth was for 

mortality rates. The literature reviews were conducted in May – November, 2013, and updated 

throughout the research project’s time frame. Table 2.1 shows the search terms used. There 

was a limited number of research articles that investigated the impact of macroeconomic 

conditions on cigarette smoking (only six were found) and alcohol consumption (11 research 

articles). For health and well-being, only three articles were found; one investigated the 

outcome variables of health status and medical care utilization (Ruhm, 2003), and the second 

and third investigated mental health (Charles & Decicca, 2008; Cotti et al., 2015). Regarding 

mortality rates, there was a large number of articles that investigated the relationship, and a 

variety of causes of death, including cardiovascular disease, accidents, traffic-related, suicide, 

and cancer. 15 articles are shown in Table 2.2. However, no articles were found regarding the 

impact of macroeconomic conditions on amenable, avoidable and preventable mortality. Hence 

to our knowledge, this is the first research study to examine the relationships between changes 

to economic conditions, and avoidable, amenable and preventable mortality.  
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Table 2.1: Literature review search terms 

Theme: Search terms: 

Cigarette 

smoking 

(economic crisis) OR (fiscal crisis) OR (economic upturns) OR (economic 

downturns) OR (financial crisis) OR (economic recession) OR (economic 

depression) OR (economic conditions) OR (economic insecurity) OR (debt) 

OR (macroeconomic conditions) OR (unemployment) OR (employment) 

OR (GDP) OR (recession) OR (banking crisis) OR (business cycle) AND 

(cigarette smoking) 

Alcohol 

consumption 

(economic crisis) OR (fiscal crisis) OR (economic upturns) OR (economic 

downturns) OR (financial crisis) OR (economic recession) OR (economic 

depression) OR (economic conditions) OR (economic insecurity) OR (debt) 

OR (macroeconomic conditions) OR (unemployment) OR (employment) 

OR (GDP) OR (recession) OR (banking crisis) OR (business cycle) AND 

(alcohol) 

Health and 

well-being 

(economic crisis) OR (fiscal crisis) OR (economic upturns) OR (economic 

downturns) OR (financial crisis) OR (economic recession) OR (economic 

depression) OR (economic conditions) OR (economic insecurity) OR (debt) 

OR (macroeconomic conditions) OR (unemployment) OR (employment) 

OR (GDP) OR (recession) OR (banking crisis) OR (business cycle) AND 

(acute illnesses) OR (general health questionnaire) OR (limiting 

longstanding illness) OR (self-assessed general health) OR (longstanding 

illnesses) 

Mortality   

(economic crisis) OR (fiscal crisis) OR (economic upturns) OR (economic 

downturns) OR (financial crisis) OR (economic recession) OR (economic 

depression) OR (economic conditions) OR (economic insecurity) OR (debt) 

OR (macroeconomic conditions) OR (unemployment) OR (employment) 

OR (GDP) OR (recession) OR (banking crisis) OR (business cycle) AND 

(mortality) OR (amenable) OR (preventable) OR (avoidable) 

 

In general, for all four themes, there was a very large number of extracted articles (for 

cigarette smoking, there were over 12,000 articles included; for alcohol consumption it was a 

total of 12,722; for health and wellbeing it was 55,850; for mortality it was 933 articles). The 

titles from the search engines were scanned to select the relevant articles similar to this report’s 

themes, and were then narrowed down by abstracts and then by content (e.g. for cigarette  

smoking, we excluded a great number of articles as they focused on different research topics 

related to smoking cessation; smoking and its consequences on health, such as various cancers; 

the economics of smoking; socioeconomic inequalities and its effects on smoking; the 

prevalence of smoking among the employed or the unemployed population; etc.). We included 

the relevant articles that observed the impact of macroeconomic conditions, mainly represented 

by regional/state employment or unemployment rates, or other proxies for economic 

conditions, on health and well-being variables using nationally-representative repeated cross-

sectional survey data at the individual level. We did not included studies with the design of 

using panel data. Our aim was to study how economic changes effected the general 
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population’s health and not certain individuals of a particular cohort, whose health conditions 

were monitored over time. Table 2.2 shows relevant work similar to the themes of this research. 

In summary the following articles were the most relevant published work: 

 

2.1 Brenner’s work 

 

Brenner’s (1983) objectives were to analyse economic instabilities on health using time 

series data, which enables long time lags to be studied (Brenner 1983; Wagstaff 1985). Brenner 

(1983) analysed the relationship between trends in economic indices and mortality rates in 

England and Wales from 1936-1976. He argued that economic instability had adverse effects 

on health conditions due to the following three reasons (Wagstaff 1985).  First, as a direct result 

of psychological stress levels. Second, as an increase of unhealthy habits and risky behaviours, 

such as alcohol abuse, excessive tobacco use and use of illegal drugs, as well as, either 

overeating or under-eating and lack of physical activities (Brenner 1979; Wagstaff 1985). 

Thirdly, a decrease in income would lead to decreases in expenditures on heating, food, etc. 

that would effect general health (Brenner 1983). In Brenner’s (1979) paper entitled “Mortality 

and the national economy. A review, and the experience of England and Wales, 1936-76”, the 

explanatory variable consisted of 4 components: (1) Long-term economic growth, measured 

by real per-capita income; (2) rate of unemployment; (3) rapid economic growth4; and (4) 

government expenditure on welfare as a percentage of total government expenditure. Brenner 

(1979) concluded that long–term trends in economic growth were correlated with a decline in 

mortality rates. Rapid economic growth had a fluctuating effect on mortality rates; contributing 

to increased mortality within one year. He also showed that the effect of unemployment (data 

obtained from 1971 Census of England and Wales) varied according to the time span and the 

cause of death. Suicide and homicide rates increased within a one-year increase in 

unemployment rate. Cardiovascular mortality increased within a 2-3 year time lag after an 

increase in unemployment, and persisted to 10-15 years (Brenner 1979; 1983).   

The main points concluded by Brenner (1983) were (1) that the decline in mortality for 

the time frame of year 1936 until year 1950 was a result of improvements in nutrition, 

sanitation, and medical advancements, and (2) that a large decline in mortality rates was due 

                                                      
4 Rapid economic growth could be damaging to specific people; those who have suffered economic loss and are 

trying to integrate into the economy, particularly as the income inequality widened. Also, during rapid economic 

growth, higher rates of accidents occurred as a result of industries expanding their productions and services, 

which might have had some side effects that could be harmful to health (Brenner 1983). 
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to reductions in the severity of fluctuations in economic activities (Wagstaff 1985).5 

 

2.2 Criticism of Brenner’s work  

 

Criticisms of Brenner’s analyses were discussed in great detail by Wagstaff (1985). 

Several points were pointed out by Wagstaff (1985): (1) changeable variable definitions 

(measurements of income and rapid economic growth); (2) non-adequate data (data series used 

were geographically inconsistent); (3) selection of independent variables (exclusion of 

important variables such as alcohol and cigarette consumption, variables concerned with the 

anti-biotic revolution and education); (4) questions regarding the links in Brenner’s models (in 

the age-specific mortality models, the highest unemployment effects were for infants and 

people aged 85+ years. In reality it would be expected that the effect of economic conditions 

would affect those whom the infants and senior citizens depend on); and (5) Brenner’s choice 

of time lags. Replications of Brenner’s findings using different data were unsuccessful 

(Wagstaff 1985).   

Another point of criticism was that the lengthy time series may have contained factors 

that were confounded with economic factors (Neumayer 2004). A decrease in the 

unemployment rate at the end of the great depression was accompanied by correlated 

improvements in health as a result of better nutrition and increased availability of antibiotics 

(Neumayer 2004; Ruhm 2000).  

                                                      
5
 According to Wagstaff (1985) the equation used by Brenner is the following: 𝑚(𝑡) = 𝛼0 + 𝛼1𝑦∗(𝑡) +

𝛼2[𝑦(𝑡) − 𝑦∗(𝑡)] + 𝛼3[𝑦(𝑡) − 𝑦(𝑡 − 1)] + 𝛼4 [
𝑤(𝑡)

𝑔(𝑡)
] + ∑ 𝛽𝑖𝑢(𝑡 − 1) + 휀(𝑡)10

𝑖=0  

Brenner proposed that the population mortality rate m, in year t, m(t), was linearity related to the following: The 

trend level of real per capita disposable income y*(t);  Actual real capita disposable income minus trend per 

capita disposable income y(t)-y*(t); “The difference between real per capita disposable income in years t and t - 

1, y(t) -y(t - l)”; “Government welfare transfer payments as a proportion of total government expenditures in 

year t, w(t)/g(t)”; “The unemployment rate in year t, u(t)”; “The lagged unemployment rates for the previous 10 

years, u(t - l), u(t - 10)”; "휀 (𝑡)" was an error term (Wagstaff 1985; p986). Results from this model, according to 

Brenner (1983), show that economic instability had a harmful effect on health. 
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2.3 Ruhm’s work 

 

Ruhm (2000) stated that economic fluctuations mainly influenced individuals’ ways of 

investing in their health capital as a response to economic changes (Ruhm 2000, Lin 2009). 

Economic upturns could have negative effects on health, whereas economic downturns could 

have positive effects on health. Some of the potential explanations for this included the 

following: 

Firstly: with economic upturns, the opportunity costs of leisure time increased. It can 

become more difficult to find the time to exercise, have leisure activities and have routine 

medical check-ups (Neumayer 2004, Ruhm & Black 2002). Also, being at home and 

consuming healthy foods would become more difficult for working people, as they would 

spend more time at work. As a result, calorie-rich and high fat foods are consumed instead 

(Neumayer 2004).  

Secondly: some risky activities may be considered as normal goods (demand for goods 

increase as consumers’ income increases, whilst prices remain constant (Sloman, 2006)), i.e. 

alcohol consumption, tobacco use and use of illegal drugs (Ruhm 2002; Neumayer 2004).  

Thirdly: work related accidents might increase during economic upturns. Stress at work 

would lead to a decrease in sleeping hours, which would negatively effect the level of 

awareness and would therefore increase the risk of injury (Neumayer 2004; Ruhm 2000; Ruhm 

& Black 2002)6.  

Finally: migration flows during economic upturns may potentially raise death rates in 

destination areas (Ruhm 2000; Ruhm & Black 2002). This could be due to an increase in 

overcrowding, spreading of disease, and the potential of not being aware of road and traffic 

regulations (Ruhm 2000). Ruhm (1994, 2000, 2003, 2004; Ruhm & Black, 2002; Gerdtham 

and Ruhm, 2006; Ruhm, 2015) extensively investigated the impact of macroeconomic 

conditions on health and lifestyles in the USA. It was observed that worsening macroeconomic 

conditions, measured by rising unemployment rates, was associated with lower rates of 

drinking and traffic accidents (Ruhm 1994; Ruhm & Black 2002). Rates of obesity, smoking 

and physical inactivity were also shown to decline during economic downturns (Ruhm 2000). 

                                                      
6
 As the economy grows, certain sectors such as construction and manufacturing industries would be more affected 

to a larger scale than others. As the demand for such sectors increase, accidents may increase due to the 

possibilities of hiring inexperienced workers to speed-up processes and productions (Jones 2006: p10-11).  
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However, during economic upturns, reversed patterns were estimated to occur (Ruhm 2000; 

Lin 2009).  

In a paper entitled “Are recessions good for your health?” (Ruhm 2000) investigated 

the relationship between economic conditions and health. The aggregate data in this report 

covered 50 American States and the District of Columbia from year 1972 until 19917. In this 

analysis the outcomes were (1) total mortality rates; (2) age-specific death rates (20-44, 45-64 

and 65+ year olds); and (3) deaths due to 10 specific causes (deaths per 100,000 persons per 

annum, unless otherwise stated) (Ruhm 2000) listed below: 

 Malignant neoplasms  Other accidents and adverse 

effects 

 Major cardiovascular disease   Suicide  

 

 Pneumonia/ influenza  Homicide and legal intervention  

 

 Chronic liver disease and 

cirrhosis of the liver  

 

 Infant mortality (deaths within 

one year; deaths per 1000 live 

births per annum) 

 Motor vehicle accidents  

 

 Neonatal mortality (deaths within 

the first 28 days of life; deaths per 

1,000 live births per annum) 

 

The regression model used was as follows (Ruhm 2000): 

𝐻𝑗𝑡 = 𝛼𝑡 + 𝑋𝑗𝑡𝛽 + 𝐸𝑗𝑡𝛾 + 𝑆𝑗 + 𝜖𝑗𝑡 

 j and t were subscripts to index state and year respectively; H was the natural log of the 

mortality rate; E was the proxy for macroeconomic conditions (unemployment rate); X was a 

vector of supplementary regressors; ε was the error term; 𝑆𝑗 controlled for time-invariant 

characteristics; 𝛼𝑡 accounted for nationwide time effects; γ “captured the impact of within-state 

deviations in economic terms” (Ruhm 2000). State-population characteristics (age, education 

and ethnic status), state fixed effects, and the unemployment rates, both on a state level and on 

a national level, were controlled for.  

The results indicated that “a one percentage point increase in the state unemployment 

rate decreased the predicted death rate by approximately 0.5 percent”8 (Ruhm 2000).  Results 

for age-specific death rates showed that a one-percentage point increase in the state 

unemployment rate decreased the death rates of 20-44 year olds by 2%, had no effect on those 

aged 45-64 years, and decreased death rates of those aged 65 and over by 0.3% (Ruhm 2000). 

                                                      
7 Information regarding the mortality rates was obtained from the Vital Statistics of the United States, annually 

published reports by the United States Bureau of the Census (Ruhm 2000) 
8 For models that did not control for personal income 
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State unemployment rates were negatively and significantly related to a number of specific 

causes of death (Rum 2000). A one-percentage point increase in unemployment lowered the 

death rates from motor vehicle crashes, other accidents and homicides by 3.0, 1.6 and 1.9 

percent respectively (Rum 2000). The impact of state unemployment rates on cardiovascular 

disease and influenza/ pneumonia were falls of 0.5% and 0.7% respectively (Ruhm 2000). The 

effect of malignant neoplasms had no significant results. However, suicide rates increased 

when the unemployment rates increased, a rise of 1.3% (Ruhm 2000). These results clearly 

indicated that the state of the economy was significantly associated with health conditions.  

In another paper entitled “Healthy living in hard times”, Ruhm (2005) investigated the 

relationship between economic downturns and smoking, obesity, physical inactivity and 

multiple health risks. Microdata from the Behavioral Risk Factor Surveillance System annual 

survey, over a 14-year time period from 1987-2000, was used. The use of demographic data 

on age, sex, education, marital status and ethnicity was consistent throughout the time period.  

The first outcome variable in Ruhm’s paper (2005) was tobacco smoking9. As tobacco 

is a normal good, the variation between economic upturns and tobacco use would be expected 

to be procyclical; i.e. the increase to individuals’ income would lead to an increase in the 

consumption of tobacco (Ruhm 2000; 2005). Responders were identified as “current smoker” 

for those who smoked every day or on some days, versus a “non-smoker”. Two other 

dichotomous variables were used to indicate if the current smoker consumed at least 20 (or 

not) and 40 cigarettes a day (or not); in the regression model, a value of one was given to those 

who belonged to the group under analysis, a zero was given otherwise.  

The second outcome variable was obesity. Similar to tobacco use, obesity was closely 

linked to several diseases, such as hypertension, type-2 diabetes, coronary heart disease, 

asthma, sleep apnoea, kidney stones, infertility, and different types of cancer, including 

leukaemia, breast, and colon (Danaei 2009). Binary variables in different models classified 

people as “overweight” (or otherwise), “obese” (or otherwise) and “severely obese” (or 

otherwise), according to Body Mass Index (BMI) classifications of at least 25, 30 or 35 

respectively (BMI is weight in kilograms divided by height in meters squared) (Ruhm 2005).  

The third outcome variable was physical activity; dichotomous variables were created 

indicating physical inactivity and irregular exercise: “regular” exercisers (spend 20 minutes or 

more, three times a week to exercise), “inactive” exercisers (if they did not take part in physical 

                                                      
9 Smoking increases the risks of cancer, coronary heart disease, stroke and respiratory illnesses (Ruhm 2005). 
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activity outside of regular job duties, one month prior to the survey), and “irregular” exercisers 

(i.e. neither regular nor inactive) (Ruhm 2005).  

The last outcome variable was the multiple health risk factor; dichotomous 

identification of “multiple” for those with at least two of the risk factors “current smokers”, 

“severely obese” or physically “inactive” (Ruhm 2005). 

The employment rate (average percentage of people aged 16 and over employed for 

three months prior to the survey month) was the main proxy for economic conditions.  

The econometric specification used was as follows (Ruhm 2005):  

𝑌𝑖𝑗𝑚𝑡 = 𝛼𝑗 + 𝑋𝑖𝑗𝑚𝑡𝛽 + 𝐸𝑚𝑗𝑡𝛾 + 𝛿𝑚 + 𝜆𝑡 + 휀𝑖𝑗𝑚𝑡 

Y was the outcome for individual i, residing in state j, interviewed in month m of year 

t. X represented a vector of personal characteristics: age (quadratic in years), and dummy 

variables for sex, education, race and marital status. E was a measure of macroeconomic 

conditions and ε was the error term. The unobserved determinants of lifestyles and behaviours 

associated with state, month and survey year were represented by, β, δ and λ respectively. 

Probit regressions models were used (Ruhm 2005). In Ruhm’s analysis, the predicted effects 

indicated the estimated percentage point change in the dependent variables, with other 

regressors evaluated at the sample mean. Results indicated that a one-percentage point increase 

in the employment rate reduced the estimated prevalence of smoking, obesity, physical 

inactivity, and presence of multiple risk factors by 0.6, 0.4, 0.7 and 1.1% respectively (Ruhm 

2005). 
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2.4 The impact of macroeconomic conditions on cigarette smoking 

 

Nandi A, J Charters T, C Strumpf E, et al. (2013) estimated the total and gender-specific 

effects of local economic conditions in the USA on smoking, alcohol consumption, weight and 

physical activity. Changes to the unemployment rate had no association with the probability of 

being a regular or occasional smoker. A one percentage-point increase in the unemployment 

rate was associated with a 1.4% decrease in the prevalence of attempting to quit smoking in 

the previous year. A one percentage-point increase in the unemployment rate was associated 

with a 0.32 percentage-point decrease in the prevalence of regular smoking among men; for 

women it was a 0.01 percentage-point increase. 

Xu (2013) investigated the impact of macroeconomic conditions on the health outcome 

variables obtained from BRFSS datasets over the time period 1984-2005. The prevalence of 

current smoking, and cigarette smoking intensity (20 cigarettes or more per day) were included, 

and three measures of alcohol consumption. The first was any alcohol consumption during the 

past 30 days prior to the BRFSS interview date; the prevalence of binge drinking (5 or more 

drinks per occasion); and chronic drinking (60 or more drinks during the past 30 days). Xu 

(2013) also included a measure of any reported physical activities during the past 30 days, and 

the number of doctor visits in the past 12 months (from the NHIS- National Centre for Health 

Statistics data). Results concluded that economic expansions were associated with increases in 

the prevalence of current smoking and smoking intensity, and countercyclical variations with 

doctor visits, leisure-time activities, and binge drinking (Xu, 2013).   Xu (2013) supported the 

evidence that increases in employment rates, and the associated increases in real wages, had a 

procyclical relationship with smoking. 

Charles and Decicca (2008) analysed the impact of MSA (Metropolitan Statistical 

Area) unemployment rates (obtained from the Bureau of Labor Statistics Local Area 

Unemployment Statistics database) on weight-related health, mental health and health 

behaviours, which included cigarette smoking, alcohol consumption and physical exercise. The 

time frame was for years 1997-2001. For the smoking outcome, results indicated that there was 

an increase in smoking levels for people least likely to be employed, and a reduction in smoking 

levels for people from the highest employment decile (Charles and Decicca, 2008). 

An article by Cotti, Dunn & Tefft (2013) investigated the impact of changes to the Dow 

Jones Industrial Average index (DJIA) on health. DJIA was a proxy for macroeconomic 

conditions. BRFSS data between 1984 and 2010 was used. The outcome variables consisted of 

cigarette smoking, binge drinking, physical activity, and self-reported measures of mental, 
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physical, and overall health (Cotti, Dunn and Tefft, 2013). For the cigarette smoking outcome 

variables, respondents were 0.36 percentage points more likely to report being a current 

smoker, and 0.43 percentage points more likely to report smoking every day, during economic 

crashes; moreover, the probability of smoking every day increased by 0.08 percentage points 

during a month in which the DJIA was 10% lower (Cotti, Dunn & Tefft, 2013) 

Ruhm (2000, 2005) found a procyclical relationship between unemployment rates and 

smoking.  

 

2.5 The impact of macroeconomic conditions on alcohol consumption 

 

Nandi A, J Charters T, C Strumpf E, et al. (2013) concluded that there was a procyclical 

relationship between increases in unemployment rates and levels of alcohol consumption; 

however, the prevalence of alcohol consumption increased for men in response to increases in 

regional unemployment rates. 

Ruhm (1995) found a procyclical relationship between economic recessions and 

alcohol consumption, using USA data for years 1975-1988.  

Ruhm & Black (2002) also found a procyclical relationship between increases in state 

unemployment rates and various measures of alcohol consumption.  

Xu (2013) found a procyclical relationship with binge drinking (BRFSS data, 1984-

2005).  

Charles & Decicca (2008) found little evidence for the relationship of binge drinking 

and economic conditions (NHIS data from 1997-2001); for the alcohol consumption outcomes, 

the prevalence of consuming 5 or more drinks per day had negative effects. 

Johansson et al. (2006) found a procyclical variation in alcohol consumption using data from 

Finland (1982-2001).  

Dee (2001) used BRFSS data covering the time span of years 1984-1995 to study the 

impact of economic downturns on alcohol consumption. He found that levels of alcohol 

consumption decreased during economic downturns, and that the prevalence of binge drinking 

during the past month (prior to the interview date) increased by approximately 1.5% in 

response to a 1 percentage-point increase in the unemployment rate (Dee, 2001). 

Ettner (1996) studied the effect of state-level unemployment rates on alcohol 

consumption and alcohol dependence, using cross-sectional data from the 1998 NHIS dataset. 

A procyclical relationship between macroeconomic conditions and alcohol consumption was 

observed (Ettner, 1996).   
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Similar methods to Ruhm were applied by Freeman (1999) to a panel of 50 States and 

the District of Columbia covering the years 1970 to 1995, to study the impact of 

macroeconomic conditions on alcohol consumption. The results supported Ruhm’s 

conclusions of the pro-cyclical relationship of economic downturn and reduced levels of 

alcohol consumption. 

Cotti, Dunn & Tefft (2013) found that individuals were more likely to binge drink 

during financial market crashes.   
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2.6 The impact of macroeconomic conditions on health and well-being  

 

Ruhm (2003) observed a procyclical relationship between unemployment rates and 

health status and medical care utilization (NHIS data, 1972-1981). 

Charles & Decicca (2008) used the K6 Non-specific Psychological Distress scale to 

identify people with both diagnosable mental disorder and significant impairments (Charles 

and Decicca, 2008). “The six questions that comprise the K6 scale are as follows: during the 

past 30 days, how often did you feel.... 

 ...so sad that nothing could cheer you up?  

...hopeless?  

...worthless?  

...restless or fidgety?  

...nervous?  

...that everything was an effort?  

Legitimate responses include “all of the time”, “most of the time”, “some of the time”, 

“a little of the time” and “never”” (Charles and Decicca, 2008). Results indicated that a “1 

percentage point increase in the local unemployment rate led to 3.4, 3.3, 2.5, 3.5, 3.5 and 3.8 

percentage point increases in the fraction responding affirmatively in models of sadness, 

hopelessness, worthlessness, restlessness, nervousness, and feelings of effort, respectively. In 

percentage terms, these represent increases of 15, 24, 22, 15, 16 and 17%” (Charles and 

Decicca, 2008). Overall they found that mental health deteriorated during increases in 

unemployment rates.  

Cotti, Dunn & Tefft (2013) found that self-reported mental health and well-being 

outcomes worsened during poor market conditions. An explanation by the authors for their 

results included the choice of proxy. A measure based on the fluctuation in the stock markets 

would indicate future real economic conditions, which would greatly influence levels of 

population health. Whereas if regional employment or unemployment rates were used, then 

this would be a contemporaneous economic constraint on population health. 
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2.7 The impact of macroeconomic conditions on mortality   

 

Ruhm (2000; 2004) concluded that total mortality rates decreased with respect to 

increases in unemployment rates using USA data for years 1972-1991.  

Johansson et al. (2006) explored the relationship between alcohol related mortalities, 

drinking behaviour and macroeconomic conditions (proxied by regional employment rates and 

regional real GDP) in Finland. Aggregate data regarding alcohol related mortalities which 

covered a time span of 1975-2001 and microlevel data on alcohol consumption for the time 

period of 1982-2001 was used. The geographical categorization was 20 provinces in Finland 

(Johansson et al., 2006). Alcohol related mortalities were specifically identified as deaths from 

alcohol related diseases and alcohol poisoning (Johansson et al., 2006). Results using the 

aggregate data revealed that improvements in macroeconomic conditions corresponded to 

decreases in alcohol-related mortalities. Such results were in disagreement to Ruhm (Ruhm, 

2000, 2003). One of the keys findings of Johansson et al. (2006) was that during the great 

depression of the early 1990’s in Finland, alcohol related mortalities declined. For the 

microlevel data, results indicated that with expansions in regional GDP, and increases in 

employment rates, there was an increase in alcohol consumption, yet no change to the 

probability of individuals being identified as alcohol consumers. Ruhm and Black (2002) 

reported similar results for the USA. That is, changes to drinking patterns were dominated by 

the intensive margin, or the level of alcohol consumption, rather than the extensive margin, i.e. 

whether people consumed alcohol or not (Johansson et al., 2006).  

Neumayer (2004) analysed the effect of state unemployment levels and economic 

growth rates on mortality in Germany, using data from 1980-2000. From static and dynamic 

models, Neumayer (2004) found that the total mortality rates for all age groups, and mortality 

rates from cardiovascular diseases, pneumonia and influenza, motor vehicle accidents, and 

suicides, decreased during the periods of recessions. No significant effects were observed for 

homicides and malignant neoplasms. 

Stuckler, Meissner and King (2008) studied the relationship between the occurrence of 

a banking system crisis and cardiovascular disease. They used data from the World Health 

Organization for years 1960-2002 for high and low income countries. Banking crises imposed 

a great deal of panic and stress, and hence such situations were considered vital to understand 

how the prevalence of health and well-being was influenced by such economic conditions. 

Results indicated that a banking crisis on average was associated with a 6.4% short term 

increase in cardiovascular disease mortality in high income countries, whilst for low income 
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countries it was an increase of 26% (Stuckler, Meissner and King, 2008). In conclusion, the 

occurrence of a banking crisis had a significant impact on short term increases in heart disease 

mortality rates.  

Using data from 23 OECD countries, Gerdtham & Ruhm (2004) found that a decrease 

in national unemployment rates was associated with increases in total mortality rates, deaths 

from cardiovascular disease, influenza/pneumonia, liver disease, motor vehicle fatalities, and 

other accidents. Negative associations were found between the impact of unemployment rates 

on the rates of all-cause mortality, sex-specific mortality rates, and mortality rates for major 

causes of death, by Granados (2004) using data from 50 Spanish provinces for the time frame 

of 1980-1997.  

Lin (2009) conducted analyses looking at total mortality rates, and mortality rates of 

cardiovascular disease, motor vehicle accidents, and infant mortality, in eight Asia-Pacific 

countries for the years 1976-2003. The eight countries were the following: Hong Kong, Japan, 

South Korea, Malaysia, the Philippines, Singapore, Taiwan and Thailand. Using fixed-effect 

models, he found that mortality rates decreased as unemployment rates increased. However, 

suicide rates increased during economic fluctuations (Lin, 2009).  

Economou, Nikolau & Theodossiou (2004), Buchmueller, Grignon & Jusot (2007), 

Gonzalez & Quast (2011), Lin (2009), Ariizumi & Schirle (2012) and Ruhm (2015) concluded 

that a procyclical relationship exists between macroeconomic conditions and mortality rates. 

On the other hand, Jacinto, Tejada & Vieira de Sousa (2010); Cotti, Dunn & Tefft (2013) and 

Stuckler et al. (2009) found the opposite, that is a countercyclical relationship.  

 



66 | P a g e  
 

Table 2.2: Summary of literature on the relationship between macroeconomic conditions and health and well-being  
 

Summary of literature on the relationship between macroeconomic conditions and cigarette smoking 

Authors (year) 

and source 

Country 

studied and 

Years 

examined 

Measure of economic 

conditions and source 

of data 

Health outcome and 

source data and 

source of data 

Methodology Key findings 

 

Nandi A, J 

Charters T, C 

Strumpf E, et 

al. (2013) 

 

J Epidemiology 

Community 

Health 2013;67:

1038-1046 

USA 

2003-2010 

Quarterly MMSA- 

specific 

unemployment rate 

 Smoking status  

 Attempts to quit 

smoking  

 (Data from 

Behavioural Risk 

Factor Surveillance 

Surveys (BRFSS) 

and population-

based telephone 

surveys of the US 

adult general 

population) 

 OLS regression models 

  Models: 

(1)- Estimated age and gender 

adjusted effect of unemployment 

rate on outcomes, controlling for 

MMSA and quarter fixed effects. 

(2)- Included individual level 

sociodemographic characteristics. 

(3)- Included an interaction between 

MMSA and time. 

(4)- Lagging unemployment rate by 

one-quarter. 

(5)- Estimated gender-specific 

effects of the unemployment rate on 

health behaviours. 

 Changes to unemployment rate had no 

association with the probability of being a 

regular or occasional smoker.  

 A one percentage-point increase in the 

unemployment rate was associated with 

1.4% decrease in the prevalence of 

attempting to quit smoking in the previous 

year (result was not robust to inclusion of 

MMSA-specific time trends). 

 A one percentage-point increase in the 

unemployment rate was associated with a 

0.32 percentage-point decrease in the 

prevalence of regular smoking among men; 

for women it was a 0.01 increase. 

 

Xu (2013) 

 

Social Science 

& Medicine 

Volume 77, 

January 2013, 

Pages 126–136 

 

USA 

1984-2005 

Hourly wage rate, hour 

of work per week and 

employment status. 

(Current Population 

Survey) 

Measures of state 

unemployment and 

rate and industry mix 

data were obtained 

from Bureau of 

Labour Statistics and 

the Bureau of 

Prevalence of 

smoking; Smoke 

intensity 

(Data was obtained 

from BRFSS) 

 Two-sample instrumental variable 

approach  

 “All regressions contain controls for 

demographic variables, including 

education, age, race/ethnicity, and 

marital status. Other covariates 

include local cigarette and beer 

taxes, state (or MSA) and year fixed 

effects” 

 

 A one-dollar increase in real wage rate was 

associated with a 1.2 percentage point 

(3.5%) increase in smoking prevalence.  

 A one-unit increase in working hours per 

week was associated with a 0.8 percentage 

point increase in smoking prevalence.  

 A one-dollar increase in the real wage rate 

was associated with an increase in the 

probability of having 10 or more cigarettes 

of 0.5 percentage points  

 A one-hour increase in hours of work was 

associated with an increase in the 

http://www.sciencedirect.com/science/journal/02779536
http://www.sciencedirect.com/science/journal/02779536
http://www.sciencedirect.com/science/journal/02779536/77/supp/C
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economic analysis 

(BEA) 

probability of having 10 or more cigarettes 

per day of 1.9 percentage points.  

 A one-dollar increase in real wages was 

associated with 0.4 percentage points in the 

probability of smoking 20 or more 

cigarettes 

 A one-hour increase in hours of work was 

associated with an increase in the 

probability having 20 more or more 

cigarettes per day of 2 percentage points. 

 

Charles and 

Decicca (2008) 

 

Journal of 

Health 

Economics 27 

(2008) 1532–

1550 

USA 

1997-2001 

MSA-level 

unemployment rates  

(the Bureau of Labor 

Statistics’ Local Area 

Unemployment 

Statistics database) 

Cigarette smoking 

(National Health 

Interview Surveys 

(NHIS)) 

 All models include MSA and time 

fixed effects 

 (1)- “Allowed the effect of the local 

unemployment rate to vary by an 

individual's “exposure” to labor 

market fluctuations”. 

 (2)-  Estimated the 

equation separately by race and 

education level 

 A 1 percentage point increase in the local 

unemployment rate is associated with a 2.7 

percentage point (8%) increase for those in 

the lowest employment decile and a 2.3 

percentage point (-21%) reduction for those 

most likely to be employed.  

 “A 1 percentage point increase in the local 

unemployment rate is associated with a 

nearly 13% gain in the fraction of African-

American males who smoke” 

 

Ruhm (2000) 

 

Quarterly 

Journal of 

Economics 

115(2): 617-

650. 

USA 

1987–1995  

State Unemployment 

rates.  

Prevalence of 

smoking and 

continuous measure 

of average daily use. 

(BRFSS) 

 Models included year and state 

dummy variables and personal 

characteristics.  

 Linear probability models were 

displayed for the dichotomous 

outcome variables. 

 Binary probit models were 

estimated. 

 A one percentage point increase in the state 

unemployment rate was associated with a 

reduction of current smokers by 0.3 

percentage points (-1%) 

 Conditional on smoking, cigarette 

consumption decreased by one-tenth of a 

cigarette per day (0.4% at sample mean) 

 

Ruhm (2005) 

 

Journal of 

Health 

USA  

1987- 2000  

“The average 

percentage of the 

civilian 

noninstitutionalized 

state population (aged 

Prevalence of 

smoking; 

Smoking more than 

20 cigarettes per day; 

 Binary probit models were 

estimated. 

 All specifications controlled for 

individual characteristics, month 

 A one-point drop in employment rate 

reduces prevalence of smoking by 0.13 

percentage points (0.6%). 
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Economics 24 

(2005) 341–363 

16 and over) employed 

during the three 

months ending with 

the survey month”.  

(Bureau of Labour 

Statistics Local Area 

Unemployment 

Statistics (LAUS) 

Data base) 

Smoking more than 

40 cigarettes per day 

(BRFSS) 

and year dummy variables and 

state fixed-effects. 
 A one-point drop in the employed, lowered 

smoking by 0.6% for employed people, and 

0.6% for the population. 

 Working one more hour per week predicted 

a 0.01 percentage point rise in smoking 

 

Cotti, Dunn 

and Tefft 

(2015) 

 

HEALTH 

ECONOMICS 

Health Econ. 

24: 803–821 

(2015) 

 

USA 

1984-2010 
 DJIA index 

   State-by-month 

unemployment rates 

   (Local Area 

Unemployment 

Statistics of the 

Bureau of Labor 

Statistics, US 

Department of 

Labor) 

 State-by-year 

personal per capita 

income data 

   (US Department of 

Commerce Bureau 

of Economic 

Analysis, Regional 

Economic 

Accounts) 

Prevalence of 

smoking (Current 

smoker; Smokes 

every day) 

BRFSS 

 Whether or not an individual 

participates in a behaviour- logistic 

regression 

 “All models include controls for a 

respondent’s demographics, income, 

employment, and indicators for 

year, month, state of residence as 

well as state-specific trend” 

 Respondents were 0.36 percentage points 

more likely to report being a current smoker 

and 0.43 percentage points more likely to 

report smoking every day, during economic 

crashes. 

 The probability of smoking every day 

increased by 0.08 percentage points during 

a month in which the DJIA was 10% lower 

 

 

Summary of literature on the relationship between macroeconomic conditions and alcohol consumption 

Nandi A, J 

Charters T, C 

Strumpf E, et 

al. (2013) 

 

USA 

2003-2010 

Quarterly MMSA- 

specific 

unemployment rate 

 Alcohol 

consumption 

 (BRFSS) and 

population-based 

telephone surveys 

 Noted above.   A one percentage-point increase in 

unemployment was associated with 0.15 

(95% CI −0.31 to 0.01) fewer drinks 

consumed in the past month (1.3%) 
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J Epidemiol 

Community 

Health 2013;67:

1038-1046 

of the US adult 

general population) 
 A one percentage-point increase in 

unemployment was associated with a 0.14 

percentage-point decrease in the prevalence 

of heavy drinking (2.8%)  

 The average number of drinks consumed 

when drinking had non-significant results 

 A one percentage-point increase in 

unemployment was associated with 0.27 

fewer drinks for men during the past month. 

For women it was a decrease of 0.03 

 Individuals unemployed for greater than 1 

year, a one percentage-point increase in the 

unemployment rate was associated with a 

0.78 fewer drinks consumed in the past 

month, and a 0.25 percentage-point 

decrease in the prevalence of heavy 

drinking 

 

Xu (2013) 

 

Social Science 

& Medicine 

Volume 77, 

January 2013, 

Pages 126–136 

 

USA 

1984-2005 
 Hourly wage rate, 

hour of work per 

week and 

employment status. 

   (Current Population 

Survey) 

 Measures of state 

unemployment and 

rate and industry 

mix data  

   (Bureau of Labour 

Statistics and the 

Bureau of Economic 

Analysis (BEA)) 

 Alcohol 

consumption in the 

last 30 days 

 Binge drinking (5 

or more per 

session) 

 Consuming 60 or 

more drinks during 

the past 30 days 

(chronic use) 

   (BRFSS) 

 Noted above.  No evidence was concluded regarding the 

impact of hourly wage rates and the hour of 

work per week on alcohol use or chronic 

use of alcohol  

 A significant relationship between the 

effects of working hours on binge drinking 

was assessed. A one-hour of work per week 

was associated with a 0.4 percentage point 

decrease in binge drinking 

 

Charles & 

Decicca (2008) 

 

USA 

1997-2001 

MSA-level 

unemployment rates  

Heavy alcohol 

consumption  
 Noted above.  The number of days with five or more 

drinks, were negative for males in all three 

categories of percentile of predicted 

http://www.sciencedirect.com/science/journal/02779536
http://www.sciencedirect.com/science/journal/02779536
http://www.sciencedirect.com/science/journal/02779536/77/supp/C
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Journal of 

Health 

Economics 27 

(2008) 1532–

1550 

(Bureau of Labour 

Statistics’ Local Area 

Unemployment 

Statistics database) 

(National Health 

Interview Surveys 

(NHIS)) 

employment distribution (10, 10-90. 90th 

percentiles) (a procyclical relationship) 

 No relationship was found between the 

prevalence of heavy drinking and economic 

conditions, for the stratified models by race 

or for education levels 

 

Ruhm  

(1995) 

 

Journal of 

Health 

Economics, 

Vol. 14 (5): 

583-603. 

USA 

1975-1988 

Unpublished data on 

unemployment rates 

and employment to 

population ratios were 

provided by the US 

Bureau of Labor 

Statistics 

Alcohol consumption 

(per capita) 

(U.S. Brewers' 

Association) 

 Fixed-effect models 

 Natural log of gallons consumed is 

used to analyse alcohol 

consumption 

 A one percentage point increase in the state 

unemployment rate lowered the predicted 

consumption of spirits by 1.1%, compared 

to just 0.4% for beer or wine 

 One percentage point reduction in the EP 

ratio decreased the expected intake of 

spirits, beer, and wine by 1.3%, 0.5%, and 

0.9%, respectively  

 A $1000 decrease in personal incomes 

lowered the drinking of distilled liquor by 

2.2% - 2.3% 

 

Ruhm (2000) 

 

Quarterly 

Journal of 

Economics 

115(2): 617-

650. 

USA 

1987–1995  

State Unemployment 

rates. The data was 

from “a consistent 

(unpublished) series 

for the 

noninstitutionalized 

civilian population 

aged sixteen and 

over.” 

Drinking 

(dichotomous 

indicator of use 

during the past 

month) and 

conditional on use, 

the number of 

alcoholic beverages 

consumed  

(BRFSS) 

 Noted above.   Countercyclical relationship between 

alcohol intake and state unemployment rates 

 

Ruhm and 

Black (2002) 

 

Health 

Economics, 

USA 

1987 - 

1999  

State unemployment 

rate. Data obtained 

from the Bureau of 

Labor Statistics Local 

Area Unemployment 

Statistics (LAUS)  

Drinking 

participation, 

conditional drinking 

(BRFSS) 

 Binary probit models are used for 

the dichotomous outcomes 

 A one-point rise in state unemployment 

reduced predicted drinking participation by 

0.3%, and conditional drinking by 3.1% 

 A one-point rise in the US unemployment 

rate decreases predicted conditional 
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Vol. 21(4): 659-

678. 

drinking by 6%, drinking participation by 

3.1% 

 “A one-point increase in unemployment 

decreases the expected probability of 

consuming 60 (100) or more drinks by 0.63 

(0.28) percentage points or 7.8% (9.7%)” 

 “2.0% (1.3%) rise in the likelihood of 

imbibing 10 (20) or fewer drinks” 

 “A US$ 1000 reduction is predicted to 

decrease the probability of reaching the 60 

(100) drink threshold by 6.8% (1.6%) and to 

cut binge drinking by 4.7%, while raising 

the frequency of recreational drinking” 

 “A persistent one-point increase in 

unemployment reduces expected drinking 

participation by 1.3, 1.3, 0.9, and 0.5 

percentage points (2.6%, 2.6%, 1.8%, 0.9%) 

after 0, 3, 6, and 9 months.”  

 “Conditional drinking is anticipated to fall 

3.4%, 3.7%, 6.0%, and 5.0% after 0, 3, 9, 

and 15 months, and heavy consumption 

(100 or more drinks) by 0.4%, 0.4%, 0.6%, 

and 0.4 percentage points (14.1%, 12.8%, 

21.7%, 14.1%)” 
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Johansson,   

Böckerman, 

Prättälä, 

& Uutela 

(2006) 

 

The European 

Journal of 

Health 

Economics, 

2006, 7:215-

220 

Finland  

1982-2001 

Regional employment 

rate 

Change in regional 

real GDP 

Alcohol consumption 

Surveys conducted at 

the National Public 

Health Institute. 

 Probit models for the probability of 

being a drinker. 

 Tobit models were used for the 

number of drinks. 

 No relationship between macroeconomic 

conditions and the probability of alcohol 

consumption was observed. 

 A one-percentage point increase in the 

growth of regional GDP rates was 

associated with 0.3-0.4% increase in alcohol 

consumption. 

 One percentage point increase in 

employment rate lead to 1.2% increase in 

alcohol consumption over the period of 

1990-1996. 

 

Dee (2001) 

 

Health Econ. 

10:257-270 

(2001) 

USA 

1984-1995  

State unemployment 

rate 

Real state personal 

income per capita. 

Drinking 

participation. 

The number of drinks 

per month reported 

by drinkers. 

Chronic drinking, 

60+ drinks during 

past month. 

Binge drinking (5+ 

drinks on one 

occasion)  

BRFSS 

 With and without state fixed effects 

models. 

 “Drinks per month, represents the 

natural logarithm of the reported 

monthly consumption.” 

 “Modelling drinks per month, a 

semi-log specification is employed” 

 “For the binary measures of 

drinking, chronic drinking and 

binge drinking participation, the 

results from least-squares 

estimations of linear probability 

models based on this specification 

are also presented.” 

 No evidence that the macroeconomic 

conditions affect drinking participation 

 With omitted state fixed effects, increases in 

real personal income per capita were 

associated with increases in the number of 

drinks per month and chronic drinking. 

 With state fixed effect, models displayed 

that high rates of unemployment generated 

significant decreases in the number of 

drinks per month (3.5% with a 5% increase 

in regional unemployment rate) and chronic 

drinking (-19%) 

 The prevalence of binge drinking increased 

(a 5- percentage points increase 

unemployment rates, increased the mean 

prevalence of binge drinking by 8%). 

 

Freeman 

(1999) 

 

USA 

1970-1995 

State level 

unemployment 

 

Total alcohol 

consumption (state 

level) 

BRFSS 

 Fixed effect models with linear time 

trend. 

 Procyclical relationship between 

macroeconomic conditions and alcohol 

consumption 
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J Health 

Econ. 1999 

Oct;18(5):661-

70. 

Ettner, (1996) 

 

Health Econ. 

10:257-270 

(2001) 

USA 

1988 

State-level 

unemployment rates 

Average daily 

consumption during 

the previous two 

weeks 

Alcohol dependence 

1988 national health 

interview survey 

 Two-stage instrumental variables 

estimation 

 Two-part model: probit and “least 

squares regression on a log 

transformation of the dependent 

variable” 

Alcohol consumption and alcohol dependence 

fell in response to increases in state 

unemployment rates.  

 

Cotti, Dunn 

and Tefft 

(2015) 

 

Health 

economics 

Health econ. 

24: 803–821 

(2015) 

 

USA 

1984-2010 

DJIA index 

State-by-month 

unemployment rates 

from the Local Area 

Unemployment 

Statistics of the 

Bureau of Labor 

Statistics, US 

Department of Labor 

State-by-year personal 

per capita income 

data; from the US 

Department of 

Commerce Bureau of 

Economic Analysis, 

Regional Economic 

Accounts 

 Any binge drinking 

in 30 days 

 Number of binge 

drinking events 

   (BRFSS) 

 

 Weighted least squares 

 Logistic regression 

 Natural log of the quantity of 

consumption (binge drinking 

events) 

 An individual is 0.17 percentage points 

more likely to binge drink during market 

crashes 

 The number of times that an individual 

participated in binge drinking increased by 

1.5% 

 

 

Summary of literature on the relationship between macroeconomic conditions and health and well-being 

Ruhm (2003) 

 

J health econ 

2003;22:637-

658 

USA 

1972–1981  

State unemployment 

rates 

Health status and 

medical care 

utilization 

Linear probability models   1% point increase in unemployment had 

predicted effects for NHIS respondents of: 

 -1.5% in the health outcome of one or more 

medical conditions 

 -3.9% one or more acute conditions 

http://www.ncbi.nlm.nih.gov/pubmed/10621370
http://www.ncbi.nlm.nih.gov/pubmed/10621370
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(national health 

interview surveys 

(NHIS) 

 -1.1% chronic conditions 

 -1.2% of one or more restricted activity day 

 -1.6% one or more bed-day 

 -0.9% one or more hospital episode 

 -0.4% one or more doctor visits 

 Prevalence of ischemic heart disease 

decreased by 4.3% and intervertebral disk 

disorders by -8.7% 

 

Charles & 

Decicca (2008) 

 

Journal of 

Health 

Economics 27 

(2008) 1532–

1550 

USA 

1997-2001 

MSA-level 

unemployment rates 

from the Bureau of 

Labour Statistics’ 

Local Area 

Unemployment 

Statistics database 

Mental health 

assessment using the  

K6 Non-specific 

Psychological 

Distress scale 

(NHIS) 

 Noted above. “1 percentage point increase in the local 

unemployment rate leads to 3.4, 3.3, 2.5, 3.5, 

3.5 and 3.8 percentage point increases in the 

fraction responding affirmatively in models of 

sadness, hopelessness, worthlessness, 

restlessness, nervousness, and feelings of 

effort, respectively. In percentage terms, these 

represent increases of 15, 24, 22, 15, 16 and 

17%.” (Charles and Decicca, 2008). 

 

Cotti, Dunn & 

Tefft (2015) 

 

Health 

economics 

Health econ. 

24: 803–821 

(2015) 

 

USA 

1984-2010 

DJIA index 

State-by-month 

unemployment rates 

from the Local Area 

Unemployment 

Statistics of the 

Bureau of Labor 

Statistics, US 

Department of Labor 

State-by-year personal 

per capita income 

data; from the US 

Department of 

Commerce Bureau of 

Economic Analysis, 

Poor mental health in 

last 30 days 

 

 Noted above. “Self-reported mental health and well-being 

worsens and risky health behaviors increase 

during periods of poor market performance” 
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Regional Economic 

Accounts 

 

 

Summary of literature on the relationship between macroeconomic conditions and mortality 

Johansson 

(2004) 

 

Eur J Health 

Econ 2004 

49:335–340 

23 OECD 

countries 

1960-1997 

Unemployment rates 

OECD Economic 

Outlook.  

Total Economy Data 

Base of the Groningen 

Growth and 

Development Centre at 

the University of 

Groningen 

(http://www. 

Eco.rug.nl/ggdc/home

ggdc.html) 

Total mortality rates   

 Fixed effect models  

 Natural log of the mortality rate 

 

 Total mortalities were negatively associated 

with per capita incomes and work hours 

 A one-percentage point increase in 

unemployment rate was associates with a 

decrease of 0.4% in total mortalities. 

 A one percentage point increase in the 

unemployment rate resulted in a decrease of 

mortality rate by 0.34%, for observations 

with information on work hours. 

 

Ruhm (2000) 

 

Quarterly 

Journal of 

Economics 

115(2): 617-

650. 

USA 

1972-1991  

State Unemployment 

rates.  

Total mortality rates 

Mortality rates for the 

age groups of 20–44, 

45–64, and 65 year 

olds 

Deaths due to ten 

specific causes: 

malignant neoplasms, 

major cardiovascular 

diseases, pneumonia 

or influenza, chronic 

liver disease and 

cirrhosis of the liver, 

motor vehicle 

accidents, other 

accidents and adverse 

effects, suicide, 

 The dependant variables are the 

natural logs of mortality rates per 

100,000 populations. 

 Infant and neonatal mortality rates 

were measured per 1000 live births. 

 Fixed effect models 

 Total mortality rates decreased by 0.5% 

with respect to one percentage point 

increase in unemployment rates.  

 Total mortality rate for 20-44 year olds was 

(-2%) 

 65+ year olds had a percentage effect of -

0.3% 

 Cardiovascular diseases: -0.5% 

 Pneumonia and influenza: -0.7% 

 Motor vehicle accidents: -3.0% 

 External (external causes or accidents, other 

than deaths from motor vehicles): -1.7% 

 Suicides: +1.3% 

 Homicides: +1.9% 

 Infant mortalities: -0.6% 

 Neonatal mortalities: -0.6% 
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homicide and legal 

intervention, infant 

mortality, neonatal 

mortality  

Data from Vital 

Statistics of the 

Unites States (United 

States Bureau of the 

Census) 

 No significant results were observed for 

malignant neoplasms, chronic liver diseases 

or mortality rates for the age group of 45-64 

year olds.  

 

Ruhm (2004) 

 

Ruhm CJ. 

Macroeconomic 

conditions and 

deaths from 

coronary heart 

disease. Mimeo, 

University of 

North Carolina 

at 

Greensboro, 20

04 

20 largest 

states 

1979- 1998  

Unemployment rates Relative risk (RR) of 

death from coronary 

heart disease and 

acute myocardial 

infarction  

 “Logit models were estimated using 

maximum chi-squared methods” 

 A 2.5 percentage point rise in 

unemployment predicted statistically 

significant decreases in coronary heart 

disease deaths (RR, 0.981) and acute 

myocardial infarction mortality (RR, 0.962) 

 “The reductions in RR were similar for 

males, females, whites, and blacks but 

larger for 20-44 year olds (RR, 0.958 for 

CHD and 0.942 for AMI) than for persons 

aged 45-64 (RR, 0.975 and 0.970) or 65 and 

older (RR, 0.982 and 0.961)” 

 

Neumayer 

(2004) 

 

Soc Sci 

Med. 2004 

Mar;58(6):1037

-47. 

Germany  

1980-2000 

State unemployment  

Economic growth rate 

in real GDP 

(Statistisches 

Landesamt Baden-

Württemberg (2002)) 

Total mortality 

Total mortality for 

the age groups of 20–

44, 45–64, older than 

65 

Ten specific 

mortality causes: 

malignant neoplasms, 

cardiovascular 

diseases, pneumonia 

and influenza, 

chronic liver 

diseases, motor 

 Panel data models-fixed effects 

 Static and dynamic models 

 Weight observations by the square 

root of the state population (to avoid 

heteroscedasticity problems) 

 

 Unemployment rates had a negative 

correlation with overall mortality rate, 

mortality rates of all age groups and for 

both sexes, using static and dynamic 

models. 

 For both sexes, the predicted effect of a one 

percentage point increase in state 

unemployment rates, for both sexes using 

static and dynamic models had negative 

correlations with mortality rates from 

cardiovascular diseases, pneumonia and 

influenza, motor vehicles and suicides. 

http://www.ncbi.nlm.nih.gov/pubmed/14723900
http://www.ncbi.nlm.nih.gov/pubmed/14723900
http://www.sciencedirect.com/science/article/pii/S0277953603002764#BIB32
http://www.sciencedirect.com/science/article/pii/S0277953603002764#BIB32
http://www.sciencedirect.com/science/article/pii/S0277953603002764#BIB32
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vehicle accidents, 

intentional self-

damage (suicide), 

murder and 

manslaughter 

(homicide), other 

external effects, 

neonatal mortality 

(death within 28 days 

after birth) and infant 

mortality (death 

within the first year 

after birth). 

Gender-specific 

mortality  

(German federal 

statistical office ) 

 The remaining mortality rates had non-

significant results 

 Significant results for total mortality rates 

by age groups and sex had negative 

correlations. 

 

 

Gerdtham & 

Ruhm (2006) 

 

Economics and 

Human 

Biology, 

Elsevier, vol. 

4(3), pages 298-

316, December 

 

23 OECD 

countries 

Unemployment rates 

OECD Employment 

Outlook 

Total mortality rate  

Deaths malignant 

neoplasms (cancer), 

major cardiovascular 

(heart) disease, 

influenza/pneumonia, 

liver disease and 

cirrhosis, motor 

vehicle accidents, 

other accidents, 

suicides, homicides, 

and infant deaths. 

 

OECD health data 

2000 

 Linear regression 

 Natural log of the mortality rate was 

used 

 Fixed effect models 

 A one percentage point decrease in the 

national unemployment rate was associated 

with: 

 0.4% rise in total mortality 

 0.4% increase in deaths from cardiovascular 

diseases 

 1.1% in increase in deaths from 

influenza/pneumonia 

 1.8% rise in liver disease fatalities 

 2.1% rise in motor vehicle fatalities 

 0.8% rise in other accidents 

 

Granados 

(2004) 

 

50 Spanish 

provinces 

1980-1997 

Unemployment rates 

and employment ratios  

Cause-specific 

mortality rates: 

cardiovascular 

 The natural log of death rates   Unemployment effects on general mortality, 

sex-specific mortality, and mortality for 

major causes of death were negative.  
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European 

Journal of 

Population 

(2005) 21: 393–

422 

disease, cancer, 

respiratory disease, 

traffic injuries and 

infectious disease; 

suicide and homicide 

(TEMPUS database 

of the Spanish 

National Institute of 

Statistics) 

 “Observations were weighted by the 

square root of the denominator of 

the death rate” 

 Homicides and female suicides were weakly 

related or unrelated to economic 

fluctuations 

 Male suicide rates increased during 

economic downturns. 

 

Economou, 

Nikolau & 

Theodossiou 

(2004) 

 

Journal of 

Economic 

Studies, Vol. 35 

Iss: 5, pp.368 - 

384 

13 EU 

countries, 

1977-1996 

Unemployment rates 

 

Ischemic heart 

diseases; 

Cancer of trachea, 

bronchus, and lung 

cancer; malignant 

neoplasms; motor 

vehicle accidents; 

homicide and 

purposeful injury; 

suicide and self‐
inflicted injury; and 

infant mortality per 

1,000 live births. 

(European Database 

“Health for All” of 

the World Health 

Organization) 

 

 Fixed-effects models  One percent increase in unemployment rates 

is associated with a decrease of 1.54 deaths 

per 100,000 individuals (0.3%) 

 Significant results were for ischemic heart 

disease (0.8%); malignant neoplasms 

(0.2%); suicides (0.9%); homicides (1.5%) 

 

 

Jacinto, 

Tejada & 

Vieira de 

Sousa (2010) 

 

Rev Saude 

Publica 

2010:44(2) 

Brazil (26 

states) 

(1981-

2002) 

Employment rates Mortality rates 

National mortality 

database (SIM), 

National Health 

System Department 

of Health Information 

(DATASUS) 

 Logarithm of overall mortality rate 

(all causes) 

 Fixed effects models 

 A negative relationship between mortality 

rates and employment rate was observed 

(during economic recessions, mortality rates 

were higher) 

 The effect of employment on the mortality 

rate was -0.12%. 
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Buchmueller, 

Grignon & 

Jusot (2007) 

 

Available at: 

http://www.che

pa.org/Portals/0

/pdf/CHEPA% 

20WP%2007-

04.pdf. Centre 

for Health 

Economics and 

Policy Analysis 

working paper 

07-04. 

Accessed July 

2015 

France, 

(1982-

2002) 

Unemployment rate 

INSEE Département 

de l’Action Régionale  

Total mortality 

Mortality by cause 

and by age group 

 “Dependent variable is the natural 

log of the (unstandardized) 

mortality rate” 

 “Observations are weighted by the 

square root of the population” 

Increases in local unemployment rates were 

associated with significant reductions in 

mortality. Mortalities from cardiovascular 

disease and accidents greatly contributed to 

the decreased mortality rates.  

. 

Gonzalez and 

Quast (2011) 

 

Empirical 

Economics, 

Vol. 49, No. 02, 

2011 

Mexico 

32 states 

1993-2004 

State GDP per capita 

(state-level GDP from 

INEGI) 

Mortality rate (total) 

by 4 age group (first 

year of life, 20-49, 

50-64 and 65 years 

and older), and for 

several specific 

causes of death 

(Malignant 

neoplasms, Major 

cardiovascular 

disease, Pneumonia 

& influenza, Chronic 

liver disease & 

cirrhosis, Motor 

vehicle accidents, 

Other accidents, 

Suicides, Homicides 

and Diabetes)  

 “The coefficients are estimated via 

ordinary least squares”  

 “The natural log of the mortality 

rate is used as the dependent 

variable and the observations are 

weighted by the square root of the 

state population” 

 Total mortality rates increased (decrease) 

during economic expansions (contractions) 

 Total mortality rates are procyclical, with 

the largest impact on those aged 20 to 49. 
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mortality rates were 

constructed using 

mortality and 

population data from 

SSA and SSA  

Lin (2009) 

 

Applied 

Economics, 

41:4, 519-530 

Eight Asia-

Pacific 

countries  

1976-2003  

 

Unemployment rates 

‘Statistical Yearbook 

for Asia and the 

Pacific’ of the United 

Nations (United 

Nations), the ‘2005 

World Development 

Indicators’ of the 

World Bank (World 

Bank, 2005), and the 

official vital statistical 

data from the eight 

countries. 

Mortality rates 

Total mortality  

Cardiovascular 

diseases 

Motor vehicle 

accidents  

Suicides 

Infant mortality 

Fixed-effects model   “Unemployment rate was negatively and 

significantly correlated with total mortality 

and mortality rates from cardiovascular 

diseases, motor vehicle accidents and infant 

mortality” suicides responded counter 

cyclically. 

 A one-point rise in the unemployment rate 

decreased total mortality rate by 1.4% 

 One percentage point increase in the 

unemployment rate lowered the predicted 

fatalities from cardiovascular diseases and 

motor vehicle accidents by 0.9 and 3.4%, 

respectively.  

 

Ariizumi & 

Schirle (2012) 

 

Social Science 

& Medicine 

Volume 74, 

Issue 8, April 

2012, Pages 

1224–1231 

 

Canada 

1977–2009 

Unemployment rates  Age and gender 

specific mortality 

rates 

 Natural logarithm of the mortality 

rate 

 Fixed effect models 

 Procyclical pattern in the mortality rates of 

middle-aged Canadians.  

 A one percentage point increase in the 

unemployment rate lowered the predicted 

mortality rate of individuals in their 30s by 

2%. 

 

Cotti, Dunn & 

Tefft (2015) 

 

Health 

economics 

USA 

1984-2010 

DJIA index 

State-by-month 

unemployment rates 

from the Local Area 

Unemployment 

Statistics of the 

Fatal car accidents 

involving alcohol 
 Fixed effects models 

 Natural logarithm of the count of 

alcohol-related fatal accidents 

Market crashes were associated with an 

increase of alcohol-related accidents by 

5.92%. 

 

 

 

http://www.sciencedirect.com/science/journal/02779536
http://www.sciencedirect.com/science/journal/02779536
http://www.sciencedirect.com/science/journal/02779536/74/8
http://www.sciencedirect.com/science/journal/02779536/74/8
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Health econ. 

24: 803–821 

(2015) 

 

Bureau of Labor 

Statistics, US 

Department of Labor 

State-by-year personal 

per capita income 

data; from the US 

Department of 

Commerce Bureau of 

Economic Analysis, 

Regional Economic 

Accounts 

 

Ruhm (2015) 

 

Journal of 

Health 

Economics 42 

(2015) 17-28 

USA 

1976-2010 

Annual average state 

unemployment rates 

(U.S. Department of 

Labor’s Local Area 

Unemployment 

Statistics Database) 

Mortality rates  

(Centre for Diseases 

Control and 

Prevention)  

 Fixed effects models 

 Natural log of the specified state 

mortality rate 

 For the time period 1976-1995: the 

estimated effect of unemployment rates on 

all mortality rates, decreased by 0.43%; for 

males it decreased by 0.44% and for 

females it decreased by 0.41%. 

 Age specific mortalities decreased for all 

categories (predicted death rates for <25, 

25-44, 45-64, 65-74, and ≥75 years, by 1.6, 

0.8, 0.2, 0.4, 0.4%; No significant results 

were observed for 1991-2010 time frame. 

 Estimated macroeconomic effects in cause 

mortality for the time frame 1976-1995, for 

all diseases was -0.3%; for cardiovascular 

diseases it was -0.36%, all other diseases 

had a percentage effect of -0.6%; for the 

time frame 1991-2010, estimated mortality 

rates from cardiovascular diseases 

decreased by 0.4% and those due to cancer 

increased by 0.27%. 

 Mortality rates from all external causes had 

a negative effect for the time frame of 1976-

1995, 1.5%. For years 1991-2010, it had an 

increase of 0.78%. 
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 Estimated mortality rates using data from 

1976-1995, had a negative effect for 

mortality rates from other accidents (-

1.7%); positive 0.86% for the time frame of 

1991-2010 

 

Stuckler et al. 

(2009) 

 

Lancet 2009; 

published 

online July 8. 

DOI:10.1016/S

0140- 

6736(09)61124-

7 

26 

European 

Union (EU) 

countries 

1970- 2007 

Unemployment rate 

(International Labour 

Organisation (ILO) 

Key Indicators of the 

Labour Market) 

Age-specific 

mortality 

WHO European 

Health  

 Linear fixed effect models  With 1% increase in unemployment was 

associated with a 0·79% rise in suicides at 

ages less than 65 years and for all ages there 

was no significant effect. Homicides 

increased by 0.79%; road traffic accident 

deaths decreased by 1·39% 

 “A more than 3% increase in unemployment 

had a greater effect on suicides at ages 

younger than 65 years (4·45%, 95% CI 

0·65–8·24; 250–3220 potential excess 

deaths [mean 1740] EU-wide) and deaths 

from alcohol abuse (28·0%, 12·30–43·70; 

1550–5490 potential excess deaths [mean 

3500] EU-wide)” 
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2.8 How the literature review had informed us about the impact of macroeconomic 

conditions on health and well-being 

 

Ruhm (1995) conducted the first analysis that dealt with issues related to the impact of 

macroeconomic conditions on health and well-being (Pacula, 2011). This was followed by a 

series of influential articles that Ruhm (2000, 2003, 2005, 2008, 2015; Ruhm & Black 2002) 

published, in order to identify the cyclical relationships between macroeconomic conditions 

and health outcome variables, such as mortality rates, and levels of alcohol consumption, 

smoking, physical activities and obesity. His work/methodologies were then adopted by several 

researchers (Douglas et al., 2009).  

The keys to successfully replicating Ruhm’s methodologies include the following: 

 To use a consistent series of geographical data. 

 Use consistent demographic data throughout the time period of the analysis (e.g. 

consistent definitions of education, income, household size, marital status, 

ethnicity, age, and sex and employment status). 

 To include as many covariates as possible in regression analyses, in order for 

the relationship between macroeconomic conditions and the outcome variables 

to be not influenced by confounding factors. 

 Use employment and unemployment rates as proxies of macroeconomic 

conditions, as these are highly correlated with the business cycle, and so provide 

a good measure of labour market conditions (Lin, 2009). 

 

Most of the research articles identified in this literature review, examined the effects of 

macroeconomic condition on health (cigarette smoking, alcohol consumption, health and well-

being) in the USA. One exception was the work by Johansson et al. (2006) which studied the 

association in Finland for the time frame 1982-2001 (the relationship between macroeconomic 

conditions and levels of alcohol consumption). Regarding the impact of macroeconomic 

conditions on mortality, several research studies observed the association using data from 

OECD countries, USA, Germany, EU countries, Spanish provinces, Brazil, Mexico, France, 

Canada and Asia-Pacific countries. There was a variation of results (some concluded 

procyclical associations, whilst others concluded the association was countercyclical) across 

all studies, with the results depending on the outcome variable, the time frame, the choice of 

proxy for macroeconomic conditions, and whether the analyses were stratified by sex, age, or 

both. 
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For dichotomous outcome variables, either logistic or probit regression models were 

used. The standard method for analysing ordinal variables was ordinal regression. For 

analysing the quantities of consumption, such as cigarettes smoking or alcohol, tobit models 

were used (Johansson et al., 2006). With regard to the analysis of mortality, fixed effects models 

were used. 

There was an absence of research regarding the effects of macroeconomic conditions 

on health and well-being in England, and hence it was essential to assess such effects in this 

study. Furthermore, current research evidence was limited in scope, in the sense that we were 

unable to find research articles that assessed associations between changes in macroeconomic 

conditions and the prevalence of acute sickness lasting for different time durations (no acute 

sickness, acute sickness lasting for 2-3 days, 4-6 days, 7-13 days and 2 full weeks); limiting 

longstanding illness; and associations between macroeconomic conditions and fourteen 

specific longstanding illnesses. Stratifying models by age and sex, and by both, was also an 

analytical strategy not commonly used.  

Through this study, we may have a better understanding if and how economic 

expansions and fluctuations impact on changes in lifestyle and health.  Public health care 

systems would become more aware and better prepared to handle a surge of new patients as a 

result of economic changes. We would also provide a unique contribution to the literature. 

As mentioned in Murray’s et al. report (2013), tobacco smoking, high blood pressure, 

high body mass index, and alcohol consumption are high risk factors for the global burden of 

disease. Therefore, the aim of this thesis was to analyse the relationship between 

macroeconomic conditions and risk factors such as cigarette smoking and alcohol 

consumption. The impact of macroeconomic conditions on general health and wellbeing, and 

avoidable, amenable and preventable mortality rates were also examined. 
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variables   
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3. Data and methodology: Health Survey for England outcome variables  

3.1 Survey data from the Health Survey for England  

 

The analysis was based on data from the Health Survey for England (HSE) (National 

Centre for Social Research & University College London). It consisted of a 16-year time 

horizon from year 1998 to year 2013 (the information was consistently collected for every 

year). HSE is a cross-sectional nationally representative yearly survey. It collected detailed 

information concerning physical and mental health, health related behaviours, biological 

measurements, and individual socio-economic and household characteristics. Each yearly 

survey included core questions and measurements (such as blood pressure, height, weight, 

cigarette smoking, and analysis of blood samples). A specific health topic was focused on in 

certain years (e.g. cardiovascular disease in 1993, 1994, 1998, 2003, 2006 and 2011; 

respiratory health and lung function in 2001 and 2010) (Mindell et al., 2012).  

The Central Health Monitoring Unit within the UK Department of Health commissioned 

the HSE in 1991. The purpose of this survey was to monitor the overall health of people 

residing in England, and to contribute any feedback on the development of healthcare policies 

(HSE, 2003). Each year a new sample of private residential areas and people is selected. People 

living in communal establishments were not included in the survey (Mindell et al., 2012).   

For each survey year, a new random sample is selected using the small-user Postcode 

Address File (PAF); a two-stage stratified random sampling process is implemented (Mindell 

et al., 2012). Firstly, a random sample of primary sample units (PSU) is selected, based on 

postcode sectors, with probability proportional to the total number of address in the PSU 

(Mindell et al., 2012). The PSUs are stratified, by Local Authority and within each Local 

Authority, by “the percentage of households in the last Census with the head of household in 

a non-manual occupation” (Mindell et al., 2012). Once selected PSU’s are randomly allocated 

to each month, in order to provide a national representation of the sample in each quarter 

(Mindell et al., 2012). During the second stage, a fixed number of random samples of 

households from the selected PSUs are drawn from the PAF (Mindell et al., 2012).  

Analyses were run for the total population (individuals aged 16 years and over). Further, 

separate analyses were conducted by sex, age categories (16-44 and 45+ years), and combined 

sex and age categories (males aged 16-44 years; males aged 45+ years; females aged 16-44 

years; females aged 45+ years). Table 3.1 shows the total population sample size interviewed 
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during each year (years 1998-2013). Sub-group analyses were undertaken to see if, and how, 

the health outcome variables varied across the population by sex and age groups.  

 

Table 3.1: Total population sample size (aged 16 years and over) interviewed during each 

year (years 1998-2013) 
Year Total population size 

1998 15,802 

1999 7,796 

2000 7,986 

2001 15,634 

2002 7,394 

2003 14,836 

2004 6,704 

2005 7,630 

2006 14,142 

2007 6,882 

2008 15,098 

2009 4,645 

2010 8,420 

2011 8,610 

2012 8,290 

2013 8,795 

Total 158,664 

 

 Survey weights, were included in the models. Survey weights were included in the HSE 

datasets from years 2003-2013. The aim of the weights is to give a representative sample of 

the general household population (HSE, 2003), and to account for disproportionate sampling 

and non-response among individuals in responding households (HSE, 2003).  
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3.2 Outcome variables 

3.2.1 Cigarette smoking (current cigarette smoking status, the number of cigarettes 

smoked per day, and the prevalence of heavy smoking) 

 

The first outcome variable under study was “current cigarette smoking status”, with an 

answer of either a ‘yes’ or a ‘no’. Consistent yearly data for this variable “cigarette smoking 

status” was obtained from the HSE survey. Four possible answers were available for the 

interviewees: never, ex-regular, ex-occasional or current smoker. For the analysis, we 

generated a dichotomous variable. We combined the ‘never, ex-regular and ex-occasional 

smokers’ as “non-current smokers” with an answer of “no” and the “current smokers” were 

identified with an answer of “yes”.  

The second outcome variable was a continuous variable, indicating the “number of 

cigarettes smoked per day” ranging from zero to 97 cigarettes (no answer/refused, don’t know, 

schedule not obtained, and item not applicable were excluded from the analysis). A value of 

zero indicated that the respondents were non-smokers. A high 

percentage of zero observations in micro-data sets may occur 

for several reasons (Madden, 2008). Firstly, with short-term 

survey data, an infrequency of cigarette purchases may 

generate a large percentage of zero-observations (Madden, 

2008). Second, cigarettes may not be considered as goods for 

some individuals as they were non-smokers (Madden, 2008), 

referred to as “abstention” (Garcia & Lebeaga, 1996). Thirdly, 

situations may occur whereby some individuals were current 

smokers, however, they may not have been able to purchase cigarettes 

at current prices and income; referred to as a “corner solution” (Madden, 2008; Hu T-w et al., 

2008.; Garcia & Lebeaga, 1996). 

The third outcome variable, generated from the “number of cigarettes smoked per day” 

was the “prevalence of heavy smoking”. It was a binary outcome variable with answers of either 

“a heavy smoker” (smoke 20 or more cigarettes per day) or “a non-heavy smoker” (smoke less 

than 20 cigarettes per day, including individuals identified as non-smokers). 

http://www.rff.org 
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3.2.2 Alcohol consumption- the prevalence of alcohol consumption; the number of units 

of alcohol consumed on the heaviest of drinking and the prevalence of binge drinking 

during the past 7 days prior to the HSE interview 

 

The analysis of alcohol consumption included three outcomes:  

1) In the first section, the HSE outcome variable “d7day”- “whether had alcoholic drink 

in the last 7 days” (one week prior to the HSE interview), was assessed to identify the 

prevalence of alcoholic intake. Two possible answers were provided, either a “yes” or a “no”. 

Participants with missing responses were excluded from the analysis.  

2) The second outcome variable was “the number of units of alcohol consumed on the 

heaviest day of drinking” (conditional on individuals being alcohol consumers). We added the 

amount/ volume of alcoholic drinks, which included beer, wine, fortified wine, spirits and 

alcopops, consumed by HSE participants during the heaviest day of drinking within the last 7 

days prior to HSE interview. The variables used to create this variable, reflecting the type and 

the volume of drink is shown in Table 3.2. 

Estimates of alcohol consumption 

were derived based on the assumptions of the 

type and volume of alcoholic beverages that 

were consumed.  In the UK, the measure of 

consumption was “alcohol by volume” 

(ABV) (British Heart Foundation 

(http://www.bhf.org.uk/) [accessed May 

2014]). As alcoholic drinks vary in alcoholic 

content, equivalent standard units of alcohol 

are generated (a standard unit of alcohol 

contains the equivalent of 10ml of ethyl alcohol).  

The measure chosen for the number of units of alcohol consumed was as follows 

(Institute of Alcohol Studies, http://www.ias.org.uk [accessed March, 2013]): 

 

(Number of milliliters in drink )(Alcohol by volume) 

1000
(%) = Number of units 

The unit measurements of alcoholic consumption in the Health Survey for England 

throughout the years were inconsistent. An updated method of converting alcoholic units, 

which was valid throughout the study period, was implemented. Based on a report by Goddard 

(2007), a new conversion factor (units) was applied for the types of drink and volume of alcohol 

www.thehealthsite.com 

http://www.bhf.org.uk/
http://www.ias.org.uk/
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consumed on the heaviest day of drinking during the previous week of the HSE interview. 

Goddard’s (2007) conversion units were applied for years 1998-2006, and hence generated 

equivalent alcohol unit measurements as to those supplied in the publicly available HSE 

datasets from 2007-2013. The following table (3.2) shows the previous and revised factors for 

converting alcoholic volumes to a standardised unit for the years 1998-2006.  

 

Table 3.2: Previous and revised factors for converting alcoholic volumes to units 

from 1998-2006 (Goddard, 2007; NHS (www.nhs.uk/Livewell/alcohol/Pages/alcohol-

units.aspx)[accessed July 2015]) 

Types of drink and 

volume 

 

Previous unit 

(HSE) 

New 

conversion 

units 

Normal strength beer, 

lager, cider 

  

Half pint 1.0 1.0 

Pint 2.0 2.0 

Small can/ bottle 1.0 1.5 

Large can/ bottle 2.0 2.0 

Strong strength beer, 

lager, cider (ABV 6%) 

  

Half pint 1.5 2.0 

Pint 3.0 4.0 

Small can/ bottle 1.5 2.0 

Large can/ bottle 3.0 3.0 

Table wine   

125ml glass  1.5 

175ml glass  2.0 

250ml glass  3.0 

Glass-unspecified 1.0 2.0 

Fortified wine   

Small glass 1.0 1.0 

Spirits   

Single 1.0 1.0 

Alcopops   

Bottle  1.0 1.5 

 

Alcoholic drinkers and non-drinkers were included in the dataset.  Alcoholic non-

drinkers were defined based on three variables: firstly, those who consume alcohol, but did not 

consume any during the week prior to interview. Secondly, those who reported that they never 

drink alcohol were classified as non-drinkers. Finally, participants who do drink yet did not 

consume any alcohol during the last 12 months.  

3) The third generated outcome variable was the “prevalence of binge drinking”. 

Similar methods for converting alcoholic units for year 1998-2006 were identical to those used 

for deriving “the number of units of alcohol consumed on the heaviest day of drinking”. The 

http://www.nhs.uk/Livewell/alcohol/Pages/alcohol-units.aspx
http://www.nhs.uk/Livewell/alcohol/Pages/alcohol-units.aspx
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National Health Service’s definition of binge drinking was drinking large volumes of alcohol 

in a short space of time. It was also defined as drinking more than double the government's 

lower risk guidelines for alcohol in one session (NHS choices website, 

http://www.nhs.uk/Livewell/alcohol/Pages/Bingedrinking.aspx [accessed May 2014])).  The 

classification for binge drinking used in this study was drinking more than 8 units of alcohol 

for men, and more than 6 units of alcohol for women, during a time frame of one day (NHS 

Choices website,  

http://www.nhs.uk/Livewell/alcohol/Pages/Bingedrinking.aspx [accessed May 2014]).  

The entire sample of HSE participants was used, apart from those with missing 

responses. The probability of whether or not participants were classed as binge drinkers on the 

heaviest day of drinking during the last 7 days was assessed. 

 

http://www.nhs.uk/Livewell/alcohol/Pages/Bingedrinking.aspx
http://www.nhs.uk/Livewell/alcohol/Pages/Bingedrinking.aspx
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Health and well-being 

 

3.2.3 Acute illness 

 

One of the questions presented for HSE participants was “Whether had acute sickness 

during the last two weeks”. This question had five possible answers; “no acute sickness”; ill 

for “1-3 days”; “4-6 days”; “7-13 days”; and finally ill for “full 2 weeks”.  For observing if and 

how macroeconomic conditions influenced the prevalence of acute illness, a dichotomous 

variable was generated: “did not have any acute illness during the past 2 weeks” and “was ill 

during the past two weeks”.  Responses of ill for “1-3 days”; “4-6 days”; “7-13 days”; and “full 

2 weeks” were combined into a single category.  

 

3.2.4 General health questionnaire, GHQ-12 

 

The Health Survey for England includes a 12-item general health questionnaire (GHQ-

12) variable, which was grouped into 3 different categories, 0, 1-3, 4+. Scores of zero indicated 

no evidence of probable mental ill health, scores of 1-3 indicated less optimal mental health, 

and scores of 4+ indicated probable psychological disturbance/ mental health illness. No formal 

threshold exists for the identification of probable mental ill health, particularly as it may be 

specific to the population under study (HSE, 2012). The GHQ-12 has been used in various 

health surveys to assess mental ill health (Scottish Health Survey, 2003; Health Survey for 

England, 2012; NISRA, 2002). 

Data for the GHQ-12 was provided in the years 1998-2006, 2008-2010, and 2012; and 

so was not included in the 2007, 2011 and 2013 data sets.  

 

3.2.5 Limiting longstanding illness 

 

We focused on whether individuals experienced any form of limiting longstanding 

illness. The initial variable from the HSE was “limiting longstanding illness” with 3 possible 

valid answers; “experiencing a limiting longstanding illness”; have an illness yet not a limiting 

longstanding illness, “non-limiting illness”; and having “no limiting longstanding illness”.
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3.2.6 Self-assessed general health 

 

The HSE variable under study was “self-assessed general health”. Three valid 

answers were provided for this variable: “very good/ good”, “fair”, and “bad/ very bad”.  

 

3.2.7 Longstanding illnesses 

 

Table 3.3 shows the 14 specific types of illness identified under each of the 

longstanding illness conditions.   

 

Table 3.3:  Types of illnesses identified under each of the longstanding illness conditions 

(HSE, 1997) 

Longstanding illnesses Types of illness 

1. Neoplasms & benign growths  “Cancer (neoplasms) including lumps, 

masses, tumours and growths and benign 

(non-malignant) lumps and cysts” 

2. Endocrine & metabolic  “Diabetes including hyperglycaemia 

 Other endocrine/ metabolic” 

3. Mental disorders  “Mental illness/anxiety/depression/nerves 

(nes) 

 Mental handicap” 

4. Nervous system  “Epilepsy/ fits/ convulsions 

 Migraines/headaches 

 Other problems of nervous system” 

5. Eye complaints  “Cataract/poor eye sight/blindness 

 Other eye complaints” 

6. Ear complaints  “Poor hearing/deafness 

 Tinnitus/noises in the ear 

 Meniere's disease/ear complaints causing 

balance problems 

 Other ear complaints” 

7. Heart and circulatory system  “Stroke/ cerebral haemorrhage/ cerebral 

thrombosis 

 Heart attack/ angina 

 Hypertension/ high blood pressure/ blood 

pressure (nes) 

 Other heart problems 

 Piles/ haemorrhoids including varicose veins 

in anus 

 Varicose veins/phlebitis in lower extremities 

 Other blood vessels/ embolic” 

8. Respiratory system  “Bronchitis/emphysema 

 Asthma 
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 Hay fever 

 Other respiratory complaints” 

9. Digestive system  “Stomach ulcer/ulcer (nes)/abdominal 

hernia/rupture 

 Other digestive complaints (stomach, liver, 

pancreas, bile ducts, small intestine - 

duodenum, jejunum and ileum) 

 Complaints of bowel/colon (large intestine, 

caecum, bowel, colon, rectum) 

 Complaints of teeth/mouth/tongue” 

10. Genitourinary system  “Kidney complaints 

 Urinary tract infection 

 Other bladder problems/incontinence 

 Reproductive system disorders” 

11. Skin complaints  

12. Musculoskeletal system  “Arthritis/rheumatism/fibrositis 

 Back problems/slipped disc/spine/neck 

 Other problems of bones/joints/muscles” 

13. Infectious diseases  “Infectious and parasitic disease” 

14. Blood and related organs  

 

Each variable indicated whether the respondents reported the certain illness or not. 

Missing values for each of the individual variables, were excluded from the analysis.  
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3.3 Macroeconomic Conditions 

Macroeconomic conditions, proxied by the employment and unemployment rates, were 

measured at the Government Office Region level for men and for women (aged 16-64 years). 

This data was obtained from the NOMIS official labour market statistics’ website 

(http://www.nomisweb.co.uk [accessed May 2015]). The employment and unemployment 

rates were measured for men and for women based on the nine Government Office Regions in 

England, and by quarter (quarter 1: January-March, quarter 2: April-June, quarter 3: July-

September, quarter 4: October-December). This data was matched to the HSE data, using 

region, survey year and month of interview. For example, HSE interviews that took place in 

February 2000 were matched to the macroeconomic conditions data for the first quarter of that 

year. 

 Government Office Regions (GORs) were established in 1994 and the nine GORs are 

shown in Table 3.4. In 1996 GORs became the primary classification for the presentation of 

regional statistics; in March 2011, they were abolished, but were still relevant for the time 

period covered by our analysis; the former GORs are now referred to as 'regions' for statistical 

purposes (the regions retained the codes and boundaries of the former Government Office 

Regions) (ONS, (http://www.ons.gov.uk/ons) [accessed March 2012]). 

 

Table 3.4: Government Office Regions 

Government Office Regions 

1) North East 

2) North West 

3) Yorkshire and the  Humber 

4) East Midlands 

5) West Midlands 

6) East England 

7) London 

8) South East 

9) South West 

 

Regional employment and unemployment rates for the nine GORs, from 1998-2013, 

were used as the proxy for macroeconomic conditions for several reasons. They are correlated 

with the business cycle (Lin, 2009). They have been used in the past by researchers, examining 

the impact of economic fluctuations on health, lifestyles, and well-being (Lin, 2009; Stuckler 

et al., 2009). They are also a good measure of labour market conditions (Lin, 2009). Brenner 

(1979) stated that an increase in unemployment rates was a national indicator of recession, and 

hence could be a global measure of income loss; this may induce higher levels of stress, 

emotional and financial difficulties for people whom were affected by it. The unemployment 

rate is also an indicator of economic difficulty, and is closely associated with short-term health 

http://www.nomisweb.co.uk/
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changes (Stuckler et al., 2009). Employment represents the primary source of personal income, 

and is an indicator of consumer spending and economic growth (Eurostat; 

http://epp.eurostat.ec.europa.eu/statistics [accessed July 2013]). Clark and Summers (1982) 

argued that the employment rate was a better proxy of macroeconomic conditions than the 

unemployment rate, particularly for groups that frequently entered and exited the labour market 

(Clark and Summers, 1982). Hence employment rates are believed to be more of a stable 

measure of labour market conditions than the unemployment rate (Johansson et al., 2006).  

The labour supply includes both the economically active and inactive populations. The 

economically active population consists of the employed and the unemployed populations. 

Economic activity rate is the percentage of the total population that is economically active. The 

employment rate is the percentage of the total population that is employed. In September 2010, 

the working age was defined as 16-64 years for both males and females; in 2009 the working 

age for males was 16-64 and 16-59 for females (ONS, (http://www.ons.gov.uk/ons) [accessed 

March 2016]). The working age population of 16-64 years was applied to all years included in 

the analysis (ONS, (http://www.ons.gov.uk/ons) [accessed March 2016]). The unemployment 

rate, represents the rate of the number of the unemployed population over the economically 

active population, expressed as a percentage (NOMIS, www.nomisweb.co.uk [accessed July 

2013]). These are shown in Figure 3.1. 

 

http://epp.eurostat.ec.europa.eu/statistics_explained/index.php/Glossary:Lagging_indicator
http://www.nomisweb.co.uk/
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Figure 3.1: Labour supply (NOMIS, www.nomisweb.co.uk [accessed July 2013]) 

 

 The employed population includes those who did paid work, whether as an employee 

or as self-employed during the reference week. Those who were temporarily away from their 

jobs, those who were on government supported training programs, and those who did unpaid 

family work were also classified as employed (NOMIS, www.nomisweb.co.uk [accessed July 

2013]). The unemployed category consists of people without a current job who were able to 

start work during the following two weeks after the interview took place; those who either 

searched for a job four weeks prior to the interview or those who were waiting to start a job 

that they have already been offered (NOMIS, www.nomisweb.co.uk [accessed July 2013]). 

The economically inactive population consists of those who were neither employed nor 

unemployed; for example, retired people (NOMIS, www.nomisweb.co.uk [accessed July 

2013]). Data regarding the economically active population was solely used for the analyses, 

i.e. those classified as economically employed and unemployed. 

There are three main categories of unemployment: frictional, structural and cyclical 

(Blanchard, 2006). Frictional unemployment refers to the temporary unemployed population 

(short term unemployment; currently seeking a job once they have entered the labour force; 

quit a current job prior to securing a new one, or they may have recently lost their current job) 

(Blanchard, 2006). The structurally unemployed are those who have lost their job due to 

permanent decreases in production and service levels, or as a result of technological advances. 

Finally, the cyclically unemployed are those affected by recessions or a decrease in output 

(Blanchard, 2006). An economy continuously has frictional and structural unemployment, as 

Labour supply 

Economically active

(Economic activity rate= [(employed + 
unemployed population) ÷ total population] × 100) 

Employed

(Employment rate= (employed population 
÷ total population aged 16-64 years) ×

100)

Unemployed

(Unemployment rate= (unemployed 
population ÷ economically active 

population) × 100)

Economically inactive 

http://www.nomisweb.co.uk/
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workers enter and exit the labour market. This is identified as the natural rate of unemployment. 

When the unemployment rate exceeds the natural rate, output production levels are below the 

markets’ expectation level (Blanchard, 2006). Unemployment rates below the natural rate 

indicate that markets are operating beyond their capacity and therefore inflation would develop 

(Blanchard, 2006). The NOMIS website, from which the regional employment and 

unemployment rates were obtained for this research, did not distinguish between the three 

categories of unemployment. Hence the aggregate unemployment rates were used. 
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3.4 Explanatory variables from the Health Survey for England 

 

We controlled for 

 

 The month of survey interview (12 categories) 

 Government Office Region (9 categories) 

 Survey year (16 categories (1998-2013) 

In different model specifications, various variables were included:  

 

Demographic characteristics 

 

 Sex (men and women) 

 Age categories (16-24, 25-34, 35-44, 45-54, 55-64, 65-74, 75+) 

 Ethnic group (White, Black, Asian, Other)  

 

Household composition 

 

 Number of adults aged 16 years and over (1, 2, 3, 4 or more) in the household 

 Number of children aged 2-15 years (0, 1, 2, 3, 4 or more) in the household 

 Number of infants aged less than 2 years (0, 1, 2 or more) in the household 

 

Socioeconomic indicators  

 

 Highest educational qualification (degree or equivalent, below degree, A-level, 

O-level, CSE, foreign/other, no qualification) 

 Social class based on the Registrar General’s classification (professional, 

intermediate, skilled non-manual, skilled manual, partly skilled, unskilled) 

 Marital status (single, married, separated, divorced, widowed) 

 Economic activity of the individual: in-employment or ILO- unemployed. The 

ILO (International Labor Organization) unemployed classification consists of 

people unemployed yet able to start work within 2 weeks, and had either looked 
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for work in the last 4 weeks or waited to start a new job (Health Survey for 

England 2003). 

 The equivalised household income quintiles.  

 

Additional covariates 

 

 The prevalence of alcoholic intake (whether had a drink in the last 7 days prior 

to interview with answers of either “yes” or “”no”), or the frequency of alcohol 

consumption (almost every day, 5-6 days a week, 3-4 days a week, 1-2 days a 

week, 1-2 a month, once every 2 months, 1-2 a year, not at all) 

 Body Mass Index (BMI) (divided into 4 categories, underweight (BMI<18.50), 

normal weight (BMI>=18.50 & BMI<25), overweight (BMI >=25 & BMI<30), 

and obese (BMI>=30)).  

 We also included cigarette smoking status: whether participants were current 

smokers or non-smokers. In different models we included smoking status with 

four categories: current smoker, ex-smoker, ex-regular smoker, and never 

smoker. 

All explanatory variables included a “missing” category. Missing values occurred for 

several reasons, which included the refusal or inability to answer certain questions; refusal to 

co-operate for an entire section of the interview (such as the nurse visit); or if the question was 

not applicable to the participant (HSE, 2012).   

Variables for economic status or material well-being were proxied by highest 

educational qualification, social class, marital status, economic activity, and income quintile. 

With greater levels of education, individuals would be assumed to have greater advantages and 

opportunities for jobs and higher levels of income (Buck & Frosini, 

(http://www.kingsfund.org.uk/sites/files/kf/clustering-of-unhealthy-behaviours-over-time-

appendices.pdf) [accessed May 2015]). This would imply greater access to healthier lifestyles. 

Social class classifications, economic activity, and income quintile were included in the 

analyses as they reflect psychosocial links; empowerment, sense of comfort, social integration, 

stress, etc., which have been widely seen as factors that influence health behaviours (Buck & 

Frosini, (http://www.kingsfund.org.uk/sites/files/kf/clustering-of-unhealthy-        

behaviours-over-time-appendices.pdf) [accessed May 2015]). Definitions of these variables 

were consistent throughout the study period. 

http://www.kingsfund.org.uk/sites/files/kf/clustering-of-unhealthy-behaviours-over-time-appendices.pdf
http://www.kingsfund.org.uk/sites/files/kf/clustering-of-unhealthy-behaviours-over-time-appendices.pdf
http://www.kingsfund.org.uk/sites/files/kf/clustering-of-unhealthy-%20%20%20%20%20%20%20behaviours-over-time-appendices.pdf
http://www.kingsfund.org.uk/sites/files/kf/clustering-of-unhealthy-%20%20%20%20%20%20%20behaviours-over-time-appendices.pdf
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Statistical analysis 

 

3.5 Econometric specification 

 

The following econometric specification was used, based on Ruhm’s (2005) analysis, 

for the contemporaneous models: 

𝑌𝑖𝑗𝑚𝑡 = 𝛼𝐸𝑗𝑚𝑡 + 𝛽𝑋𝑖𝑗𝑚𝑡 + 𝜌𝑗 + 𝜇𝑚 + 𝜓𝑡 + 휀𝑖𝑗𝑚𝑡      (Equation 1) 

 The outcome variables were represented by Y, for individual i living in region j 

interviewed in month m during year t. E was the macroeconomic conditions variable; regional 

employment rates and regional unemployment rates based on the International Labor 

Organization definition for different models. X was the vector of individual and household 

characteristics described earlier. ,  and 𝜓 represented unobserved determinants of the 

outcome variables that were associated with the region, month and survey year, respectively. ε 

was a residual error term.  and  were coefficients, and  represents the main coefficient of 

interest. 

The dummy variable for month of interview controlled for seasonal variations that 

occurred each year. The regional indicators controlled for time-invariant differences between 

regions. The year effects controlled for national trends over time.  represented the effect of 

the macroeconomic conditions’ variable, measured as within-region variations relative to 

corresponding changes in the other regions, after accounting for the independent variables.  

Lagged effect models were also included in the analyses. One, four, and eight quarter 

time lags were used [(𝐸𝑡−1), (𝐸𝑡−4), ( 𝐸𝑡−8)]. For example, the following: 

 [𝑌𝑖𝑗𝑚𝑡 = 𝛼𝐸𝑗𝑚(𝑡−1) + 𝛽𝑋𝑖𝑗𝑚𝑡 + 𝜌𝑗 + 𝜇𝑚 + 𝜓𝑡 + 휀𝑖𝑗𝑚𝑡] was the econometric 

specification for the one quarter time lagged model. 

Brenner (1979) chose a 10-year lag in his analysis for arbitrary reasons; Ruhm (2000) 

used a 4-year lag, as the fifth year lag did not indicate any statistically significant results at the 

95% level; Newmayer (2004) used a dynamic econometric model, the Arellano and Bond 

dynamic panel estimator (Newmayer, 2004). The dynamic econometric model used by 

Newmayer (2004) was not applied in this research, yet the time lagged models were examined 

to quantify the short to medium-term effects of changes in macroeconomic conditions 

(Williams C, Gilbert BJ, Zeltner T, et al, 2016). Behavioural responses to macroeconomic 
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conditions could influence various health outcome variables over time, and particularly across 

social groups. Moreover, further implications of economic boom or bust may generate impacts 

on health which are yet to fully emerge across the population (Astell-Burt T, Feng X, 2013). 

Longer time lag specifications were not included as they may result in an underestimation of 

the impact of changes in macroeconomic conditions on health.  

Stata version 12 was used in all analysis [StataCorp. 2011. Stata Statistical Software: 

Release 12. College Station, TX: StataCorp LP.]. 
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3.6 Marginal effects  

 

The average marginal effects represent the change in the probabilities or the prevalence 

of the dependent variable (y), associated with a one-percentage point change in regional 

employment and unemployment rates (E).  

The marginal effect (
∆𝑦 

∆𝐸
) represents the absolute change in the dependent variable, in 

response to a one unit change in the macroeconomic condition variable (Cameron and Trivedi, 

2010).  In our results’ section, we use semielasticities, evaluated at the weighted mean of the 

regressors, to measure the proportionate change (relative change) of the probability or 

prevalence, associated with a one–percentage point increase in the regional employment or 

unemployment rate (Cameron and Trivedi, 2010). The semielasticity was given by Cameron 

and Trivedi (2010) as follows: 

∆𝑦/𝑦

∆𝐸
=

∆𝑦

∆𝐸
∗

1

𝑦
= 𝑀𝐸 ∗

1

𝑦
 

The percentage effect, estimated by dividing the predicted effect (the average marginal 

effect) by the weighted mean of the dependent variable, generated similar results as those 

estimated using the semielasticity. To generate percentage changes, semielasticities were 

multiplied by 100 (Cameron and Trivedi, 2010).  

 

Association vs. causation  

 

Correlation is a statistical tool which measures the relationship or the association 

between two or more variables. The presence of a correlation does not imply causation (i.e. the 

cause and effect between variables); yet the presence of causation implies correlation 

(Parascandola & Weed, 2001). In all of our analyses, we simply assess the associations between 

the outcome and the explanatory variables under study.  
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3.7 Methodology 

 

3.7.1 Prevalence of current cigarette smoking 

 

In the first section of this analysis, the “current cigarette smoking” variable was used. 

Four different models were assessed for the different analytical sample sizes. Model (a) 

included month, region and year, as covariates. Model (b) included those in model (a) plus the 

age categories and sex. Model (c) included those in model (b) plus the number of adults, 

children, and infants in the household, individual’s social class, highest educational 

qualification, marital status, ethnic category, prevalence of alcohol consumption, and the BMI 

categories. Finally, model (d) included those in model (c) plus equivalised income quintile and 

economic activity.  

 Equation 1 was estimated using logistic regression as the outcome variable was binary 

(“current smoking status” = 1 “yes”, 0 otherwise).  

 The four separate models (a-d) were used in order to assess the impact of 

macroeconomic conditions on the probability of current cigarette smoking, and if the impact 

varied by socioeconomic status. Different models were applied for men and for women, 

combined and separately, and for different age specifications (16-44 and 45+).  

Average marginal effects of the association between macroeconomic conditions and 

current smoking status, whilst controlling for the other covariates were presented. 
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3.7.2 The average number of cigarettes smoked per day 

 

Dealing with a large number of zeros in datasets requires identifying and implementing 

the best strategy in dealing with the values of zero; whether to apply the concepts of truncation 

or censoring (Humphreys 2013).  

Truncated distributions are those part of a distribution that lie above or below a 

specified value (sample data has been drawn from a subset of a larger population data) 

(Humphreys 2013). Censoring a variable indicates that a certain range of values was 

transformed to a single value (Humphreys 2013). 

Two reasons could have been identified for the presence of zeros in datasets (Jones 

(2000); Humphreys (2013)): 

 

𝑦𝑖 = 0  Represented an actual choice of non-consumption 

𝑦𝑖 = 0  Represented non-observable responses 

  

The first step was to determine the reason for the presence of zeros in the dataset, i.e. 

whether they were an indication of missing or actual values, in order to implement the best 

modelling method. Three options were provided for the presence of zeros. The first was due to 

a choice made by agents in the surveys, which would imply that the presence of zeros was an 

optimal choice (e.g. due to the increasing purchase cost of cigarettes over time, some 

individuals may no longer be able to afford the costs of cigarette purchases, and hence the 

optimal choice may be to completely avoid cigarette purchases (Humphreys, 2013)). The 

second identified zeros as missing outcomes or no-response values (Humphreys, 2013). The 

third reason for the presence of zeros may be out of the control of participants. For surveys 

asking about the current smoking status of participants (whether or not they smoked cigarettes 

during the past week), a binary choice model would have been identified, i.e. non-smokers=0 

and smokers=1. However, occasional/social smokers, or individuals that smoke other types of 

nicotine products, cigars, electronic-cigarettes, etc. would have been classed as non-smokers 

(Humphreys, 2013).  

Humphreys’ (2013) decision tree regarding the best modelling approach to deal with a 

large number of zero values in datasets is as follows: 
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Figure 3.2: Model selection (Humphreys, 2013) 

 

Choosing the best model to estimate the change in the number of cigarettes smoked per 

day was challenging due to the occurrence of a large number of zero values, and of 

overdispersion in the data. We chose the hurdle model based on the assumption that individuals 

that smoked no cigarettes within the questioned time-frame were non-smokers (i.e. genuine 

zeros).  

The hurdle model is a model suitable for dealing with the presence of genuine zeros in 

datasets. The zeros implied in the dataset were a result of utility maximizing choice, with the 

consumption of cigarettes influenced by the smoking participation decision (Humphreys, 

2013). A hurdle model has two individual models. The first represents the participation 

decision model (whether one smokes or not), using the full dataset (Cameron & Trivedi, 2009). 

The second represents the conditional consumption, the number of cigarettes smoked per day, 

for those that did participate in the cigarette smoking decision, using only the positive count 

observations (Cameron & Trivedi, 2009; Humphrey, 2013).  

For the first model a logistic regression was implemented. For the second model either 

a zero-truncated negative binomial distribution, or a zero-truncated Poisson regression model, 

may be used to represent the truncated parametric count density (Cameron & Trivedi, 2009). 

Poisson distributions have the property of equidispersion: that is, the mean and the 

variance are the same 𝐸(𝑦|𝑥) = 𝑣𝑎𝑟(𝑦|𝑥) = 𝜇. However, as the variance was much larger 

than the mean in our dataset, the negative binomial distribution model 𝑣𝑎𝑟(𝑦|𝑥) = 𝜇 + 𝛼𝜇2 

was the appropriate model to use for the second part of the hurdle model (Cameron & Trivedi, 

2009). If the overdispersion parameter was equal to zero then the negative binomial distribution 

would have been equivalent to that of the Poisson distribution (𝛼 was significantly larger than 

yi=0
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corner solution.
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zero and hence the Poisson distribution was not applicable) (Cameron & Trivedi, 2009; 

Humphrey, 2013). 

The marginal effects for both parts of the model were individually estimated. The first 

represents the estimated change in the probability of being a current smoker due to a one-unit 

increase in regional employment/ unemployment rates. The second was the change in the 

number of cigarettes smoked per day, subject to being a current smoker. 

 

3.7.3 Prevalence of heavy smoking 

 

For “the prevalence of heavy smoking”, a logistic regression was implemented. The 

outcome variable was dichotomous. “Heavy smoker” was equal to 1 (individuals that smoke 

20 cigarettes per day or more) and “non-heavy smokers” was equal to zero (less than 20 

cigarettes smoked per day). Multiple terms for the definitions of light, moderate, and heavy 

smokers were found in the literature (Husten, 2009; Okuyemi et al., 2002) and there was no 

clear consensus on how to best define these terms (Clair et al., 2011). Light smokers, moderate 

smokers, and heavy smokers were those who smoked 1-9, 10-19 and more than 20 cigarettes 

per day, respectively (Clair et al., 2011). In the analysis, we only assessed the impact of regional 

employment and unemployment rates on the probability of being a heavy smoker. 

Cigarette smoking has been associated with stressful macroeconomic conditions 

(Breslau, Novak, & Kessler, 2004). During economic downturns, individuals may choose to 

cope with their stress by smoking more cigarettes and/or give up their attempts to stop smoking 

(Gallus et al., 2013). We sought to examine how the probability of being a heavy smoker 

changed in accordance to changes in regional employment and unemployment rates.   

A logistic regression was applied for analysing the changes in the probability of heavy 

smoking, similar to that described for the probability of current cigarette smoking.   
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3.7.4 Modelling strategy: cigarette smoking  

 

In the base case analysis for the first outcome variable “current cigarette smoking 

status”, we analysed the impact of current macroeconomic conditions on the probability of 

current smoking. In additional models we analysed the impact of macroeconomic conditions 

(E) by varying the duration of their measures [lagged by one, four and eight yearly quarters, 

(lag Et-1), (lag Et-4) and (lag Et-8), respectively], on the probability of being a current smoker. 

For the second and third outcome variables, the “number of cigarettes smoked per day” and 

the “prevalence of heavy smoking” respectively, we also analysed the impact of changes in 

macroeconomic conditions on the estimate of change in the average number of cigarettes 

smoked per day (conditional on being a smoker), and the prevalence of heavy smoking. Time 

lagged models by one, four and eight yearly quarters were also examined.  
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3.7.5 Econometric specification – alcohol consumption  

 

For the impact of macroeconomic conditions on the “prevalence of alcoholic 

intake”, “the number of units of alcohol consumed on the heaviest day of drinking”, 

and the “prevalence of binge drinking” we also used contemporaneous and lagged 

effect models (time lags of one, four and eight yearly quarters). 

The econometric specification of equation 1 was applied for assessing the 

impact of regional macroeconomic conditions on the three variables of alcohol 

consumption: “prevalence of alcoholic intake”, “the number of units of alcohol 

consumed on the heaviest day of drinking” and the “prevalence of binge drinking”.  

Individually, the dependent variables were represented by Y for individual i living in 

region j interviewed in month m during year t. E was the macroeconomic conditions 

variable, represented by the proxies of regional employment and unemployment rates. 

X was a vector of individual and household characteristics. ,  and  represented the 

unobserved determinants of alcohol consumption status that were associated with the 

region, month and survey year, respectively. ε was a residual error term.  and  were 

coefficients, and  was the main coefficient of interest. For the “prevalence of 

alcoholic intake”, a logistic regression was used. For the “the number of units of 

alcohol consumed on the heaviest day of drinking” a hurdle model was used. Finally, 

for the “prevalence of binge drinking”, a logistic regression was implemented. 
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3.7.6 Impact of macroeconomic conditions on the “prevalence of alcoholic intake”, “the 

number of units of alcohol consumed on the heaviest day of drinking” and the 

“prevalence of binge drinking”  

 

For analysing the three alcohol variables described above, we included four individual 

models with different dependent variables, similar to those described for cigarette smoking: 

a) Government Office Region, year, and month of interview. 

b) Variables mentioned above plus age group and sex. 

c) Variables mentioned in b) plus ethnic group, the number of adults, children, and 

infants living in the household, social class, highest educational qualification, marital status, 

BMI status, and cigarette smoking status. 

d) Variables mentioned in c) plus equivalised income quintile, and the participant’s 

economic activity. 

Selected models were run for men and for women, combined and separately, as well 

as different age specifications. The age categories were stratified as two age categories, 16-44 

and 45+ years.  

For the first outcome variable “prevalence of alcohol intake”, a logistic regression was 

applied. For the second outcome variable, the “number of units of alcohol consumed on the 

heaviest day of drinking”, we used a hurdle model. For the third outcome, “the prevalence of 

binge drinking”, a logistic regression was applied. 

Survey weights were included in all models. Results for the marginal effects of the 

association between regional macroeconomic conditions, and the three individual outcome 

variables, are presented in the results section.  
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3.7.7 Acute sickness 

 

Logistic regression models were used to analyse the effect of macroeconomic 

conditions on the prevalence of acute sickness (whether had an acute sickness during the past 

two weeks or not). Average marginal effects were estimated for the likelihood of no acute 

sickness, and the probability of acute sickness that lasted for at least two weeks. 

A secondary analysis examined the duration of illness grouped into 5 categories. 

Ordered logistic regression models were applied.  

Four different models were assessed for the sample size of men and women aged 16 

years and over. Model (a) included the covariates, month, region and year. Model (b) included 

those in model (a) plus age categories and sexes. Model (c) included those in model (b) plus 

number of adults, children and infants in household, individual’s social class, highest 

educational qualification, marital status, smoking status, frequency of alcohol consumption, 

ethnic group, and BMI status. Finally, model (d) included those in model (c) plus equivalised 

income quintile, and economic activity. The average marginal effects of the impact of regional 

macroeconomic conditions on the probability of acute sickness were estimated. We used model 

(d) to examine the stratified and time lagged models.  

 

3.7.8 Probable mental ill health  

 

An ordered logistic regression was implemented using the three categories for the 

GHQ-12 score (0, 1-3 and 4+). The average marginal effects of the impact of regional 

employment and unemployment rates on the probability of no probable mental ill health (GHQ-

12 score of zero), fair probable mental ill health (GHQ-12 scores of 1-3), and the probability 

of probable mental ill health (score of 4+) were assessed.  

The modelling method included the following:  model (a) included the covariates, 

month, region and year. Model (b) included those in model (a) plus age categories and sex. 

Model (c) included those in model (b) plus number of adults, children, and infants in the 

household, individual’s social class, highest educational qualification, marital status, current 

smoking status, the prevalence of alcohol consumption during the past week, ethnic group, and 

BMI status. Finally, model (d) included those in model (c) plus equivalised income quintile and 

economic activity. Model (d) was applied for the stratified models and the time lagged models. 
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3.7.9 Limiting longstanding illness 

 

Full responses of limiting longstanding illness included: “experiencing a limiting 

longstanding illness”, “non-limiting illness”, and “no limiting longstanding illness”. In order 

to generate a dichotomous variable, the second and third answers were combined into one 

category “no prevalence of limiting longstanding illness =0”. The first was identified as 

“prevalence of limiting longstanding illness =1”. Missing values were excluded from this 

analysis. 

Logistic regression models were implemented to study the impact of regional 

employment and unemployment rates on the probability of a limiting longstanding illness. 

The modelling methods were similar to those described above for probable mental ill-health. 

 

3.7.10 Self-assessed general health  

 

An ordered logistic regression was applied for this outcome variable, and the average 

marginal effects for bad/very bad, fair, and good/ very good health were estimated.    

The modelling methods were similar to those described for the GHQ-12. Model (a) 

included the covariates month, region and year. Model (b) included those in model (a) plus age 

categories and sex. Model (c) included those in model (b) plus number of adults, children and 

infants in the household, individual’s social class, highest educational qualification, marital 

status, current smoking status, the prevalence of alcohol consumption during the past week, 

ethnic group, and BMI status. Finally, model (d) included the covariates in model (c) plus 

equivalised income quintile and economic activity. For the stratified models and for the time 

lagged models, model (d) was applied.  
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3.7.11 Specific longstanding illness 

 

We applied 4 different models for each of the specific fourteen longstanding illnesses. 

Model (a) included the covariates, month, region and year. Model (b) included those in model 

(a) plus age categories and sex. Model (c) included those in model (b) plus number of adults, 

children and infants in the household, individual’s social class, highest educational 

qualification, marital status, current smoking status, frequency of alcohol consumption during 

the past week, ethnic group, and BMI status. Finally, model (d) included those in model (c) 

plus equivalised income quintile and economic activity. The average marginal effects of the 

impact of regional macroeconomic conditions on the probability of the 14 longstanding 

illnesses were estimated. Time lagged models for the longstanding illnesses are shown in the 

Appendix.  
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3.8 Figures for detrended and normalised macroeconomic conditions and the various 

outcome variables 

The variations in regional employment and unemployment rates, and variation in the 

outcome variables (e.g. prevalence of current cigarette smoking) over time, were detrended 

using a linear trend for quarters elapsed since the first quarter of 1998 until the last quarter of 

2013. Subtracting the mean of the detrended variables and dividing the results by its standard 

deviation generated a normalized result (Ruhm, 2005). The x-axis in the figures represents the 

quarter, ranging from 1 to 64 (1 being the 1st quarter of 1998, 64 being the 4th quarter of 2013). 

Table 3.5 shows the yearly quarter identification for the detrended and normalized regional 

employment and unemployment rates and the HSE outcome variables.  

 

Table 3.5: Quarter identification for the detrended and normalized regional 

employment and unemployment rates and the HSE outcome variables 

Quarters Year Quarters Year Quarters Year Quarters Year 

1-4 1998 17-20 2002 33-36 2006 49-52 2010 

5-8 1999 21-24 2003 37-40 2007 53-56 2011 

9-12 2000 25-28 2004 41-44 2008 57-60 2012 

13-16 2001 29-32 2005 45-48 2009 61-64 2013 
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4.1 THE IMPACT OF 

MACROECONOMIC 

CONDITIONS ON CIGARETTE 

SMOKING AND ALCOHOL 

CONSUMPTION   

 

 

 

 

 

 

 

 

 

 

 

 

Outcome variables under study for this chapter 

Cigarette smoking: Alcohol consumption:  

 Current cigarette smoking  Prevalence of alcohol consumption 

 Number of cigarettes smoked per 

day 

 Number of units of alcohol 

consumed on the heaviest day of 

drinking  

 Prevalence of heavy smoking  The prevalence of binge drinking 
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Abstract  

 

The aim of this chapter was to investigate the impact of regional macroeconomic 

conditions on cigarette smoking and alcohol consumption.  

Three individual outcome variables were assessed for cigarette smoking: the prevalence 

of current cigarette smoking, the number of cigarettes smoked per day, and the prevalence of 

heavy smoking. For alcohol consumption, three individual variables were assessed: the 

prevalence of alcoholic intake, the number of units of alcohol consumed on the heaviest day of 

drinking, and the prevalence of binge drinking. 

Macroeconomic conditions were measured by regional employment and 

unemployment rates, obtained from the NOMIS website. Individual smoking and alcohol 

consumption status was obtained from the Health Survey for England (HSE) for years 1998 to 

2013. Contemporaneous and time lagged models of one, four and eight yearly quarters were 

assessed. We assessed models stratified by sex and age, and sex and age combined. 

The impact of regional employment and unemployment rates, using contemporaneous 

and time lagged models, had a procyclical relationship with the probability of current cigarette 

smoking, for all statistically significant models. The impact of macroeconomic conditions on 

the number of cigarettes smoked per day had a procyclical relationship for all significant 

models. A procyclical relationship was also observed using contemporaneous and time lagged 

models for the impact of macroeconomic conditions on the prevalence of heavy smoking. 

The impact of macroeconomic conditions on the prevalence of alcohol intake indicated 

procyclical associations. The impact of macroeconomic conditions on the number of units of 

alcohol consumed indicated a mixture of results. For the contemporaneous models, the impact 

of regional employment rates on the number of units of alcohol consumed on the heaviest day 

of drinking had procyclical associations. For the four quarter time lagged models, men and 

women aged 45+ years showed an estimated decrease in the number of units of alcohol 

consumed; all other time lagged significant results had procyclical associations. For the 

relationship between regional unemployment rates and the number of units of alcohol 

consumed, men and women, and men and women aged 45+ years had countercyclical 

associations. For the time lagged models of regional unemployment rates sustained for one and 

four quarters, the number of units of alcohol consumed on the heaviest day of drinking 

increased for men and women aged 45+ years.   

The probability of binge drinking also showed mixed results. The contemporaneous 

models for men and women aged 45+ years showed a countercyclical association for regional 

employment and unemployment rates. Mainly for the three time lagged models of one, four 

and eight quarters, men and women aged 45+ years had an estimated decrease in the probability 

of binge drinking for an increase in the regional employment rate, and the converse with a one-

unit increase in regional unemployment rates.  
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4.1.1 Current cigarette smoking 

 

From the HSE, our sample consisted of men and women aged 16 years and over (16 

was the minimum age for legal smoking in England up until October 2007, from then onwards 

the legal limit of purchasing cigarettes was 18 years of age). This gave a total sample of 

157,710. Given our focus on smoking, we excluded observations with missing data on current 

smoking status. 

 

Figure 4.1: Flow diagram to analytic dataset, Cigarette smoking 

 

Two smoking variables were used, “Current smoking status” and “the average number 

of cigarettes smoked per day” with a sample size of 157,710 (70,468 men) and 157,541 (70,370 

men), respectively. From the second variable “the number of cigarettes smoked per day”, we 

generated a third variable, the prevalence of heavy smoking. We ran models stratified by age 

and sex and the sample sizes for each group are shown in Table 4.1.  

Health Survey for England respondents, 1998-2013; n=158,664 

Excluded: missing smoking status data; 
n=954

Sample size by year; 
n=157,710

1998: n=15,751

1999: n=7,774

2000: n=7,963

2001: n=15,548

2002 :n=7,359

2003: n=14,764

2004: n=6,660

2005: n=7,569

2006: n=14,056

2007: n=6,821

2008: n=14,994

2009: n=4,610

2010: n=8,369

2011: n=8,532

2012: n=8,215

2013: n=8,725

Excluded: missing number of cigarettes  
smoked per day data; n=1,123

Sample size by year; 
n=157,541

1998: n=15,737

1999: n=7,769

2000: n=7,949

2001: n=15,533

2002: n=7,334

2003: n=14,752

2004: n=6,648

2005: n=7,561

2006: n=14,035

2007: n=6,816

2008: n=14,985

2009: n=4,607

2010: n=8,369

2011: n= 8,524 

2012: n=8,207 

2013: n=8,715
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Table 4.1: Analytical sample size 

Demographic characteristics  

 

Sample size (n) 

(Current smoking 

status) 

Sample size (n) 

(Number of cigarettes 

smoked per day) 

Men and women  157,710 157,514 

Men  70,468 70,370 

Women  87,242 87,144 

Men and women aged 16-44  70,662 70,521 

Men and women aged 45+  87,048 86,993 

Men aged 16-44  31,357 31,293 

Men aged 45+  39,111 39,077 

Women aged 16-44  39,305 39,228 

Women aged 45+  47,937 47,916 

 

 

4.1.1.2 Descriptive statistics: cigarette smoking  

 

The national annual mean level of employment and unemployment rates are displayed 

in Figure 4.2. The time frame covered years 1998-2013. From year 1999-2008 the national 

employment rate was stable, however it decreased during 2009-2011; and year 2011 had the 

lowest rate.  

During the first three years of the analysis (1998-2000), the national unemployment 

rate was relatively high. From 2001 until 2005, it decreased in comparison to the first three 

years. From year 2006-2008 it marginally increased, and finally from 2009-2013 it increased 

again, presenting the highest unemployment rate in comparison to 1998-2008.  

 

Figure 4.2: Average yearly regional employment and unemployment rates  

 
  

 The percentage of current smokers, the average number of cigarettes smoked per day 

(excluding non-smokers), and the percentage of current heavy smokers, are summarized in 

Table 4.2.  

71.7 72.4 72.7 72.7 72.7 72.5 72.7 72.9 72.8 72.3 72.3 70.9 70.3 69.9 70.7 71

5.9 5.6 5.2 4.8 4.9 4.8 4.6 4.7 5.3 5.3 5.7 7.5 7.6 8 7.9 7.7

1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013

Employment rate (mean) Unemployment rate (mean)
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Table 4.2:  Percentages of current smokers, average number of cigarettes smoked per 

day (excluding non-smokers), and percentage of current heavy smokers, by year 

 

The percentage of current smokers, and the average number of cigarettes smoked per 

day, declined throughout the period. Year 1998 had the highest percentage of heavy smokers 

(9.0%), whilst 2013 had the lowest percentage of heavy smokers (3.9%). 

Figure 4.3 shows the detrended and normalized regional employment rate and current 

smoking status over the study period.  

Year 
Current cigarette 

smokers (%) 

Average number of cigarettes 

smoked per day (excluding non-

smokers) 

Current heavy 

smokers (%) 

(excluding non-

smokers) 

1998 27.6 14.8 9.0 

1999 26.7 14.5 8.4 

2000 26.1 14.6 8.6 

2001 25.4 14.1 7.8 

2002 26.4 14.3 8.0 

2003 24.7 14.3 7.6 

2004 22.5 14.3 6.7 

2005 24.8 13.8 7.1 

2006 21.9 13.5 6.0 

2007 21.6 13.6 5.5 

2008 21.1 13.3 5.4 

2009 21.2 13.5 5.5 

2010 19.3 12.9 4.8 

2011 20.0 12.5 4.3 

2012 18.9 12.5 4.2 

2013 19.45 12.2 3.9 



      
 

121 | P a g e  
 

Figure 4.3: Variation in regional employment rate and current smoking status  

(Men and women aged 16+) 

 
 

Figure 4.3 shows that the probability of being a current smoker decreased over time for 

men and for women aged 16 years and over.  During the first 9 quarters (January 1998 to 

January 2000), as the rate of regional employment increased, the rate of smoking marginally 

decreased. From the 42nd to 55th quarter (second quarter of 2008- third quarter of 2011), there 

was a significant drop in the regional employment rate, yet the probability of being a current 

smoker marginally decreased. From the 56th quarter (last quarter of 2011) onwards, regional 

employment rates increased, and the probability of being a current cigarette smoker marginally 

increased.  

Figure 4.4 demonstrated a negative relationship between regional unemployment rates 

and smoking status, from approximately the 32nd quarter (last quarter of 2005) forwards. As 

the regional unemployment rate increased, the probability of being a current smoker for men 

and for women decreased. Despite the fact that levels of smoking decreased throughout the 16-

year time horizon, the negative relationship between the regional unemployment rates and 

smoking was most evident during the last quarter of year 2008 (quarter 44) to the final quarter 

of our study period.   
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Figure 4.4: Variation in regional unemployment rate and smoking (men and 

women aged 16+ years) 

  

Figure 4.5 showed that the average number of cigarettes smoked per day (excluding 

non-smokers) decreased over time for men and for women. From the 46th quarter (second 

quarter of 2009) onwards, regional unemployment rates increased, and the average number of 

cigarettes smoked per day drastically decreased. For the same time frame, regional employment 

rates decreased, and the average number of cigarettes smoked per day showed a positive 

correlation.  
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Figure 4.5: Variation in regional employment and unemployment rates and the 

average number of cigarettes smoked per day (excluding non-smokers) for men and women 

aged 16 and over 

 
 

The variation in regional employment and unemployment rates and the prevalence of 

heavy smoking are displayed in Figure 4.6. The rate of heavy smoking decreased from the first 

quarter of 1998 up to the last quarter of 2013. A strong negative association between the 

regional unemployment rate and heavy smoking took place from the 41st (first quarter of 2008) 

to the 64th quarter (last quarter of 2013). During the first eight quarters, as regional employment 

rates increased, the prevalence of heavy smoking decreased. From the 57th (first quarter of 

2012) to the last quarter of 2013, as regional employment rates increased, the prevalence of 

heavy smoking marginally increased.  
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Figure 4.6: The variation in regional employment and unemployment rates and the rate 

of heavy smoking 

 

 

Table 1 included in the appendix, shows summary statistics for the covariates included 

in the logistic modelling of “current smoking status”, “the number of cigarettes smoked per 

day” (excluding non-smokers), and the “heavy smoking” variables.  

For the “current smoking status” variable, the mean age was 48.6 years for participants 

that responded with either yes/no. 55% of the sample was female. Just over 90 percent of the 

sample was from the white ethnic group. The modal number of adults in the household was 

two. 72% of participants lived in households with no children, and nearly 94% with no infants. 

The top equivalised income quintile had the highest rate of 17.5% for the sample of both sexes. 

Twenty-seven percent of adults were from the intermediate social class. 54% were in 

employment and 27% had no formal educational qualification. 54% of the sample was married. 

33% of adults were overweight, and 65% had no alcoholic intake within one week prior to the 

interview. The number of people interviewed each calendar month ranged from approximately 

4.5% to 10.2%; the percentages were lowest in December. The North East had the lowest 

percentage of respondents and the South East had the highest. 

Amongst those whom identified themselves as current cigarette smokers, 

approximately 53% were females and 47% were male. Observing the populations’ 
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characteristics solely for those that identified themselves as smokers displayed similar 

characteristics as to those with valid information on current cigarette smoking status. Some of 

the exceptions were the following: those from the lowest equivalised income quintile, consisted 

of the highest percentage, 21.85%. The partly skilled group consisted of 22.16%, the highest 

percentage of the sample. Those with no formal educational qualifications consisted of 31.85%. 

Married people, and persons with normal BMI had the highest percentages of 40.67% and 

37.93% respectively. Observations for prevalence of heavy smoking were similar to that of 

current smoking. One exception was marital status: married people had the highest percentage, 

approximately 55% of the sample. 

Table 4.3 shows the percentage of current smokers, average number of cigarettes 

smoked per day (including/ excluding non-smokers), and the percentage of heavy smokers by 

age and sex across the 16-year time period. 

 

Table 4.3: Percentage of current smokers, the average number of cigarettes smoked 

per day (including and excluding non-smokers) and percentage of heavy smokers 

Demographic characteristics  

Current 

smokers 

(%) 

Average number 

of cigarettes 

smoked per day 

(including non-

smokers) 

Average number of 

cigarettes smoked 

per day (excluding 

non-smokers) 

Heavy 

smokers 

(%) 

Men and Women 23.25   3.14 13.83 6.60 

Men 24.33 3.52 14.79 7.93   

Women 22.38 2.84 12.98 5.52 

Men and women aged 16-44 29.71   3.72 12.86 7.05 

Men and women aged 45+ 18.01   2.67 15.11 6.23 

Men aged 16-44 31.80   4.19 13.55 8.43 

Men aged 45+ 18.33 2.98 16.49 7.53   

Women aged 16-44 28.05 3.34 12.24 5.95 

Women aged 45+ 17.74  2.42 13.94 5.17 

 

Men aged 16-44 years had the highest rate of current smokers (31.8%). Women aged 45+ 

years had the lowest rate (17.74%). Men aged 45+ years, who reported that they were current 

smokers, had the highest average number of cigarettes smoked per day (16.5), and women aged 

16-44 had the lowest average number of cigarettes smoked per day (12.24 cigarettes). Men 

aged 16-44 years had the highest rate of heavy smoking (8.43%), and women aged 45+ had the 

lowest (5.17%). 
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 4.1.1.3 Descriptive statistics: alcohol consumption   

 

Prevalence of alcohol intake:

Table 4.4 and Figure 4.7 show the prevalence of any alcoholic intake during the last 

seven days prior to interview, for each of the years included in the study.  

 

Table 4.4: Percentages of alcohol consumption by year 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

 

Figure 4.7: Percentages of the prevalence of alcohol intake, for years 1998-2013 

 

   

The prevalence of alcoholic intake decreased consistently from 1998 to 2013.  1999 

had the highest prevalence of alcoholic intake (76.46%), whilst 2013 had the lowest (71.98%). 

The detrended and normalized variations in employment and unemployment rates and 

the prevalence of alcoholic intake are shown in Figures 4.8-4.9 
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Year Prevalence of alcoholic 

intake (%) 

1998 76.00 

1999 76.46 

2000 76.02 

2001 76.42 

2002 76.21 

2003 76.05 

2004 75.44 

2005 75.43 

2006 74.10 

2007 73.99 

2008 73.74 

2009 73.69 

2010 72.46 

2011 72.64 

2012 72.19 

2013 71.98 
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Figure 4.8: Variation in regional employment rates and the prevalence of alcoholic 

intake for men and women of all age categories 

 
 

From the 33rd to the 55th quarter, as regional employment rates decreased, the 

prevalence of alcoholic intake decreased. From the 56th to the 64th quarter, as regional 

employment rates increased, the prevalence of alcoholic intake marginally increased.

Overall, the prevalence of alcoholic intake decreased over time. From the 45th quarter, 

as regional unemployment rates increased, the prevalence of alcoholic intake showed sudden 

increases and decreases in its pattern. One would assume that there was a positive relationship. 

To some extent both rates were on a fairly increasing pattern.   
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Figure 4.9: Variation in regional unemployment rates and the prevalence of 

alcoholic intake for men and women of all age categories  

 
 

Table 2 included in the appendix, contains summary statistics for the covariates in the 

study.      

The demographics were largely similar to those shown for current cigarette smoking 

status. 
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4.1.1.4 “The number of units of alcohol consumed on the heaviest day of drinking - 

within one week prior to HSE interview” 

 

The average number of units of alcohol consumed on the heaviest day of drinking 

decreased throughout the time period. Figure 4.10 illustrates the change in the average number 

of units of alcohol consumed on the heaviest day of drinking with respect to survey year. 

 

Figure 4.10: The average number of units of alcohol consumed on the heaviest day 

of drinking – one week prior to HSE interview, including and excluding non-alcohol 

consumers 

 

 

The variations (detrended and normalized) in regional employment and unemployment 

rates, and the average number of alcoholic units consumed on the heaviest day of drinking are 

illustrated in the following figures. 
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Figure 4.11: Variation in regional employment and unemployment rates and the 

number of alcoholic units consumed on heaviest day of drinking during the past 7 days (prior 

to the HSE interview) for men and women of all age categories  

 
 

In Figure 4.11, a similar pattern between the regional employment rate and the average 

number of units of alcohol consumed on the heaviest day of drinking was observed.  

During the first 35 yearly quarters (first quarter of 1998 until third quarter of 2006), the 

relationship between regional unemployment rates and the average number of alcoholic units 

consumed on the heaviest day had a negative correlation. As regional unemployment rates 

decreased, average alcohol consumption increased.  

From the 41st (first quarter of 2008) to the 55th quarter (third quarter of 2011), regional 

unemployment rates had a steep increase, then marginally decreased. Average alcohol 

consumption on the heaviest drinking day marginally increased, then declined from the 47th 

quarter (third quarter of 2009).  

Table 3 in the appendix, shows the average units of alcohol consumed on the heaviest 

day of drinking (within 7 days prior to the HSE interview) for all covariates included in the 

modelling. 

The average units of alcohol consumed on the heaviest day of drinking excluding non-

drinkers showed that men consumed on average a higher number of alcoholic units than 

women, 7.55 and 5.04 respectively. The age category with the largest number of units 
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consumed on the heaviest day of drinking was 16-24 years (11.62 units); the age category of 

75+ years consumed the lowest (2.70 units). Participants in the White ethnic group drank a 

higher number of units of alcohol than that of any other ethnic group (6.37 units). Current 

smokers consumed 8.59 units of alcohol on the heaviest day of drinking, whilst non-smokers 

had an estimated average consumption of 5.58 units. Individuals with an underweight BMI 

status consumed the largest amount of alcoholic units, 7.42 units, in comparison to the other 

BMI groups. Individuals residing with four or more adults consumed the largest amount of 

alcoholic units, an average of 8.42 units. Those with three children residing in their household 

consumed the highest volume of alcoholic units, 6.99.  Participants in the skilled manual group 

consumed the largest amount of alcohol on the heaviest day of drinking, an average of 7.37 

units.  Those with the highest educational qualification of CSE consumed an average of 7.52 

units of alcohol, which was the largest amount amongst the sample categorised by educational 

group. Consumption was highest on average amongst single individuals, and the lowest was 

amongst those widowed. Persons unemployed according to the ILO definition consumed an 

average of 9.70 units of alcohol on the heaviest day of drinking. Participants from the North 

East consumed the largest average amounts of units of alcohol on the heaviest day of drinking 

(7.34 units), and those from the South East consumed the least. Participants interviewed in 

December reported the largest average amounts of alcohol consumed on the heaviest day of 

drinking. 
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4.1.1.5 Prevalence of binge drinking 

 

Within each year from 1998-2013 the percentage of people that binge drank on the 

heaviest day of drinking within one week prior to the HSE interview (for the entire sample, 

and excluding non-alcohol consumers) is shown in Figure 4.12. Year 2003 had the highest 

percentage of binge drinkers (39.91% (excluding the non-alcohol consuming population)) 

whilst 2012 had the lowest (29.06%). 

 

Figure 4.12: Sample percentages of binge drinking on the heaviest day of drinking, 

within one week prior to the HSE interview (years 1998-2013) 

 
 

Figure 4.13 shows the variations in regional employment and unemployment rates and 

binge drinking over time, detrended using a linear trend. There was similar pattern between 

regional employment rates and binge drinking up until the 37th quarter (first quarter of 2007). 

From the 38th (second quarter of 2007) until the 57th quarter (first quarter of 2012), a negative 

correlation was observed. From the 58-60th quarters (second quarter of 2012- last quarter of 

2012) a positive correlation was indicated, whilst for the 61-64th quarters (first-fourth quarters 

of 2013) there was a negative correlation.  

Overall there was a negative correlation between the regional unemployment rate and 

the prevalence of binge drinking. 
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Figure 4.13: Variation in regional employment and unemployment rates and the 

prevalence of binge drinking for men and women of all age categories  

 
 

Table 4 included in the appendix, shows summary statistics for the percentage of binge 

drinking. Percentages of binge drinkers, excluding non-alcohol consumers, indicated the 

following: approximately 37.07% of men and 33.51% of women were binge drinkers. Amongst 

those aged 16-24 years, 55.61% binge drank. The age category with the lowest percentage of 

binge drinkers was 75+ years (6.82%). 35.88% of participants in the white ethnic group binge 

drank on the heaviest day of drinking. 49.11% of current cigarette smokers were estimated to 

be binge drinkers. 38.16% of participants with normal BMI binge drank. 38.28% of participants 

from the skilled manual group binge drank on the heaviest day of drinking; 42.71% of 

participants with the highest educational qualification of A-level binge drank on the heaviest 

day of drinking. Just under 50% of single participants were estimated to have binge drank. The 

prevalence of binge drinking was highest in the North East and lowest in the South East. The 

binge drinking rate was highest for participants interviewed in December.  
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4.1.2 Modelling 

4.1.2.1 Current smoking status 

 

Logistic regression results of the impact of regional macroeconomic conditions on the 

probability of being a current smoker for men and for women aged 16 years and over, are 

shown in Table 4.5.  

 

Table 4.5: Impact (average marginal effects) of macroeconomic conditions 

(employment and unemployment rates) on the probability of being a current smoker for 

men and women 
 Model (a): Model (b) Model (c) Model (d) 

Regional employment rate 

AME  0.010 0.007 0.008 0.010 

95% CI (0.006 ; 0.014)*** (-0.014 ; 0.028) (-0.011 ; 0.028) (-0.010 ; 0.029) 

Regional unemployment rate 

AME  0.034 -0.013 -0.018 -0.020 

95% CI (0.010 ; 0.058)*** (-0.041 ; 0.015) (-0.046 ; 0.010) (-0.047 ; 0.008) 

Note:** p<0.05; *** p<0.01 

AME= average marginal effect 

95% CI= 95% confidence interval  

 

Four sets of results are presented with different covariates, models (a) to (d), for the 

marginal effect of the regional employment and unemployment rates on the probability of 

being a current smoker. In the first model, model (a), the probability of being a current smoker 

was positively correlated with the regional employment rate. The percentage effect was an 

estimated 1% (0.6% to 1.4%) increase in the probability of being a current smoker, in response 

to a one percentage point increase in the regional employment rate. This is the relative change. 

Models (b-d) had non-significant results for the impact of regional employment rates on the 

probability of being a current smoker. 

A one-unit increase in the regional unemployment rate in model (a) was positively 

correlated with the change in the probability of being a current cigarette smoker. Models (b), 

(c) and (d) showed no correlation. 

The preferred specification was model (d). It included the most covariates and so the 

relationship between regional employment and unemployment rates and the probability of 

current smoking was less likely to be affected by confounding factors. As we were interested 

in studying the impact of macroeconomic conditions on smoking, we controlled for the greatest 
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number of variables. Equivalised income quintile and employment status were included in the 

models as they simultaneously influence health outcomes (Ruhm, 2005). For instance, due to 

the heavily taxed tobacco products in the UK, people may reduce their prevalence of smoking 

or even stop the habit of smoking due to financial constraints (reductions in incomes or due to 

job losses). Or conversely do the opposite during periods of economic upturn.  

The impact of macroeconomic conditions on the probability of current smoking for men 

and women separately (seven age categories), age stratified (16-44 and 45 years and over), and 

by both age and sex, for model (d), are shown in Table 4.6. 

 

Table 4.6: Impact of macroeconomic conditions on the probability of being a current 

smoker using model (d) 

Demographic 

characteristics 

 
Regional employment rate 

Regional unemployment 

rate 

Men and women 
AME  0.010 -0.020 

95% CI (-0.010 ; 0.029) (-0.047 ; 0.008) 

Men 
AME  0.010 0.006 

95% CI (-0.002 ; 0.022) (-0.012 ; 0.024) 

Women 
AME  0.003 0.011 

95% CI (-0.010 ; 0.017) (-0.023 ; 0.044) 

Men and women aged 

16-44 

AME  0.011 -0.015 
95% CI (-0.010 ; 0.031) (-0.041 ; 0.011) 

Men and women aged 

45+ 

AME  0.002 -0.016 
95% CI (-0.015 ; 0.019) (-0.049 ; 0.016) 

Men aged 16-44 
AME  0.021 0.001 

95% CI (0.004 ; 0.038)** (-0.023 ; 0.024) 

Men aged 45+ 
AME  -0.014 0.019 

95% CI (-0.031 ; 0.003) (-0.009 ; 0.046) 

Women aged 16-44 
AME  0.008 0.017 

95% CI (-0.011 ; 0.026) (-0.009 ; 0.044) 

Women aged 45+ 
AME  -0.002 0.005 

95% CI (-0.016 ; 0.012) (-0.047 ; 0.056) 

Note:** p<0.05; *** p<0.01 

 

 Significant results indicated that the average marginal effect of regional employment 

rates on the probability of being a current smoker for men aged 16-44 years was 0.021 (95% 

CI (0.004 ; 0.038)). This was the estimated change in the probability of being a current smoker 

in proportional/relative terms that is associated with a one percentage point increase in regional 

employment rate. The percentage effect was a positive 2.1%. That is, a one percentage point 

increase in regional employment rate was, on average, associated with a 2.1% increase in the 

probability of being a current cigarette smoker.  
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No significant models were observed for the impact of regional unemployment rates on 

the probability of being a current smoker.  

Full regression model results for the impact of regional employment rates on the 

probability of being a current smoker for men aged 16-44, are shown in Table 5 (in the 

appendix). Men aged 16-44 years residing in the East and West Midlands were less likely to 

be current smokers than men residing in the North East. Men had a lower probability of being 

current cigarette smokers in 2004 and 2007 than in 1998.  Men aged 16-44 years from the 

Black ethnic group had a lower probability of current cigarette smoking than men from the 

White ethnic group, adjusting for all other covariates in the model. Male participants in Other 

ethnic groups had a higher probability of smoking than those from the White ethnic group. The 

greater the number of adults living in the household, the less likely it was for men aged 16-44 

years to smoke than those residing in single person households. Men residing with one and/or 

two children in the household were less likely to smoke than those residing with no children. 

Male participants aged 16-44 years in the professional class had the lowest probability of being 

a current smoker. The probability of smoking was higher for men in all educational 

qualification categories in comparison to those with a degree or equivalent. Married men had 

a lower probability of current smoking; whilst separated men had a higher probability of 

smoking, than single men. Men who were overweight or obese had a lower probability of 

smoking than men with a BMI status of underweight. Men that consumed any alcohol within 

one week prior to the interview were more likely to currently smoke than those that did not 

consume any alcohol. The probability of smoking was highest for participants in the lowest 

income quintile. 
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4.1.2.2 Lagged effect models for the impact of macroeconomic conditions on the 

probability of smoking 

 

 Table 4.7 shows the results for the impact of regional employment rate, using one, four 

and eight yearly quarter time lags, on the probability of being a current smoker using model 

(d).  

 

Table 4.7: Impact of a one-quarter, 4-quarter, and 8-quarter time lags of regional 

employment rates on the probability of current cigarette smoking  

Demographic 

characteristics 
1-quarter 4-quarters 8-quarters 

Men and women 
0.011 0.011 0.008 

(-0.007 ; 0.029) (-0.005 ; 0.027) (-0.012 ; 0.028) 

Men 
0.011 0.006 0.003 

(-0.002 ; 0.024) (-0.007 ; 0.020) (-0.016 ; 0.021) 

Women 
0.009 0.011 -0.003 

(0.004 ; 0.013)*** (-0.003 ; 0.026) (-0.023 ; 0.017) 

Men and women 

aged 16-44 

0.009 0.008 0.004 

(-0.011 ; 0.029) (-0.015 ; 0.031) (-0.020 ; 0.029) 

Men and women 

aged 45+ 

0.006 0.007 0.008 

(-0.007 ; 0.020) (-0.003 ; 0.017) (-0.008 ; 0.023) 

Men aged 16-44 
0.015 0.009 -0.002 

(-0.000 ; 0.031) (-0.007 ; 0.025) (-0.019 ; 0.014) 

Men aged 45+ 
-0.002 -0.002 0.013 

(-0.015 ; 0.010) (-0.031 ; 0.027) (-0.019 ; 0.045) 

Women aged 16-

44 

0.011 0.009 -0.001 

(-0.000 ; 0.023) (-0.004 ; 0.021) (-0.022 ; 0.020) 

Women aged 45+ 
0.004 0.010 -0.005 

(-0.012 ; 0.021) (-0.019 ; 0.039) (-0.026 ; 0.016) 

Note:** p<0.05; *** p<0.01 

 

Significant results indicated that the predicted impact of a one percentage point rise in 

regional employment rate that has been sustained for a one yearly quarter indicated a 

procyclical relationship with the probability of current smoking for women of all age 

categories, with a percentage effect of 0.9%. 
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Table 4.8 shows the results of the impact of regional unemployment rate, using the 

same time lags as above, on the probability of being a current smoker using model (d).  

 

Table 4.8: Impact of a 1-quarter, 4-quarter, and 8-quarter time lags of regional 

unemployment rate on the probability of current smoking  

Demographic 

characteristics 
1-quarter 4-quarters 8-quarters 

Men and women 
-0.027 -0.033 -0.028 

(-0.060 ; 0.005) (-0.053 ; -0.012)*** (-0.062 ; 0.007) 

Men 
-0.004 -0.020 -0.004 

(-0.033 ; 0.026) (-0.043 ; 0.003) (-0.035 ; 0.027) 

Women 
-0.003 -0.005 -0.023 

(-0.038 ; 0.033) (-0.026 ; 0.015) (-0.060 ; 0.014) 

Men and women 

aged 16-44 

-0.017 -0.021 -0.017 

(-0.050 ; 0.017) (-0.050 ; 0.008) (-0.058 ; 0.023) 

Men and women 

aged 45+ 

-0.033 -0.039 -0.030 

(-0.061 ; -0.004)** (-0.063 ; -0.015)*** (-0.054 ; -0.007)** 

Men aged 16-44 
0.003 -0.018 -0.001 

(-0.027 ; 0.034) (-0.046 ; 0.009) (-0.034 ; 0.033) 

Men aged 45+ 
-0.010 -0.019 -0.005 

(-0.047 ; 0.028) (-0.070 ; 0.032) (-0.040 ; 0.030) 

Women aged 16-44 
0.002 0.017 -0.013 

(-0.043 ; 0.047) (-0.014 ; 0.047) (-0.048 ; 0.022) 

Women aged 45+ 
-0.012 -0.031 -0.029 

(-0.047 ; 0.023) (-0.071 ; 0.008) (-0.081 ; 0.023) 

Note: ** p<0.05; *** p<0.01 

 

Significant results for the impact of regional unemployment rate on the probability of 

smoking (for model (d)) indicated the following: 

The time lag of one quarter had significant results for men and for women aged 45+ 

years; a one percentage point increase in regional unemployment rate sustained for one yearly 

quarter was associated with a decrease in the probability of smoking by 3.3%. The 4-quarter 

time lag models had significant results for men and for women of all ages (-3.3%); for men and 

women aged 45+ years, the percentage effect was a decrease of 3.9%.  For the 8 quarter time 

lag, the effect of a one percentage point increase in regional unemployment rate sustained for 

8 quarters on the probability of current smoking for men and for women aged 45+ years was 

negative 3.0%. 
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4.1.2.3 The number of cigarettes smoked per day 

 

Table 4.9 shows results of the average marginal effects of regional employment and 

unemployment rates on the probability of being a smoker, and the number of cigarettes smoked 

per day, conditional on being a smoker. Four individual models (a-d) with different sets of 

covariates for men and for women of all age categories are shown.  

 

Table 4.9: Impact (average marginal effects) of macroeconomic conditions 

(employment and unemployment rates) on conditional smoking for men and women, using 

a hurdle model 

 Model (a) Model (b) Model (c) Model (d) 

Regional employment rate 

1st part of 

the model  
0.010 

(0.005 ; 0.015)*** 

0.008 
(-0.018 ; 0.033) 

0.009 

(-0.015 ; 0.033) 

0.010 
(-0.013 ; 0.034) 

2nd part of 

the 

model) 

0.010 
(0.009 ; 0.012)*** 

0.004 
(-0.002 ; 0.010) 

0.005 
(-0.001 ; 0.011) 

0.005 
(-0.001 ; 0.012) 

Regional unemployment rate 

1st part of 

the model 
0.035 

(0.006 ; 0.064)** 

-0.013 
(-0.047 ; 0.021) 

-0.017 
(-0.051 ; 0.016) 

-0.020 
(-0.053 ; 0.014) 

2nd part of 

the 

model) 

0.038 
(0.028 ; 0.049)*** 

-0.008 

(-0.016 ; -0.000)** 

-0.008 
(-0.016 ; -0.001)** 

-0.009 
(-0.017 ; -0.001)** 

Note:** p<0.05; *** p<0.01 

 

The first part of the hurdle model indicated that in model (a), with a one percentage 

point increase in regional employment rate, the probability of being a smoker in proportionate 

terms increased by 1.0%. In the second part of the model, a zero truncated negative binomial 

regression, the estimated average number of cigarettes smoked per day increased by 1.0%. 

Models (b-d) showed no significant results.  

Results for the impact of the regional unemployment rate on conditional smoking were 

as follows: model (a) indicated that with a one-percentage point increase in regional 

unemployment rate, the probability of smoking increased by 3.5%, and the estimated average 

number of cigarettes smoked per day increased by 3.8%.  Using the second part of the model, 

models (b) and (c) showed a decrease of 0.8% in the average number of cigarettes smoked per 

day; model (d) showed a decrease of 0.9% in the average number of cigarettes smoked per day.  

The impact of macroeconomic conditions on the probability of smoking and the change 

to the average number of cigarettes smoked per day, using age and sex stratified models, are 

included in the following table. Model (d) was applied for the stratified analyses. 
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Table 4.10: Marginal effects of the hurdle model: expected values for the impact of 

macroeconomic conditions on the probability of smoking and the average number of 

cigarettes smoked per day  

 Regional employment rate Regional unemployment rate 

 1st part 2nd part 1st part 2nd part 

Men and women 
0.010 0.005 -0.020 -0.009 

(-0.013 ; 0.034) (-0.001 ; 0.012) (-0.053 ; 0.014) (-0.017 ; -0.001)** 

Men 
0.010 0.005 0.008 -0.008 

(-0.005 ; 0.025) (-0.009 ; 0.019) (-0.014 ; 0.029) (-0.026 ; 0.010) 

Women 
0.003 0.004 0.011 -0.009 

(-0.014 ; 0.021) (-0.013 ; 0.022) (-0.030 ; 0.052) (-0.018 ; -0.000)** 

Men and women 

aged 16-44 

0.011 0.008 -0.014 -0.015 
(-0.014 ; 0.036) (0.001 ; 0.014)** (-0.045 ; 0.017) (-0.030 ; -0.000)** 

Men and women 

aged 45+ 

0.003 0.003 -0.018 0.000 
(-0.017 ; 0.024) (-0.007 ; 0.014) (-0.058 ; 0.023) (-0.012 ; 0.012) 

Men aged 16-44 
0.021 0.011 0.002 -0.014 

(-0.000 ; 0.042) (-0.003 ; 0.025) (-0.025 ; 0.029) (-0.044 ; 0.016) 

Men aged 45+ 
-0.013 0.001 0.021 -0.003 

(-0.034 ; 0.008) (-0.019 ; 0.020) (-0.014 ; 0.055) (-0.028 ; 0.021) 

Women aged 16-

44 

0.006 0.006 0.022 -0.020 
(-0.020 ; 0.031) (-0.006 ; 0.019) (-0.009 ; 0.053) (-0.042 ; 0.002) 

Women aged 45+ 
0.000 0.003 0.000 0.002 

(-0.018 ; 0.018) (-0.024 ; 0.030) (-0.066 ; 0.066) (-0.021 ; 0.026) 

Note:** p<0.05; *** p<0.01 

 

With a one percentage point increase in the regional employment rate, the average 

number of cigarettes smoked per day for men and for women aged 16-44 years increased by 

0.8%.  

 The impact of the regional unemployment rate for men and for women of all ages 

showed a decrease of 0.9% in the average number of cigarettes smoked per day; for women of 

all ages it showed a decrease of 0.9%; and for men and women aged 16-44 years it showed a 

decrease of 1.5%. 

Table 6 included in the appendix, shows the full results from the hurdle model (two-

part model), for the impact of the regional employment rate on the estimated change to the 

average number of cigarettes smoked per day for men and for women aged 16-44 years. The 

coefficients were interpreted as scale factors.  We only interpreted the coefficients for the 

impact of the regional employment rate on conditional smoking (second part of the hurdle 

model); i.e. the estimated change in the average number of cigarettes smoked per day for those 

who currently smoke. 

Men and women aged 16-44 years, residing in all regions (except Yorkshire and the 

Humber) smoked on average a lower number of cigarettes per day than those residing in the 

North East. Individuals aged 16-44 years in later years of the HSE smoked on average a lower 

number of cigarettes per day than those interviewed in 1998. Women smoked a lower estimated 
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number of cigarettes per day than men. Participants from the Black, Asian and Other ethnic 

groups smoked on average a lower number of cigarettes per day than those from the White 

ethnic group. Those residing with one and/or four other adults in the household smoked a lower 

number of cigarettes per day than those residing alone. Those residing with one child smoked 

a lower number of cigarettes per day, than those with no children; whilst those residing with 

four or more children in the household smoked a greater number of cigarettes per day than 

those with no children. Individuals residing with one infant smoked a lower number of 

cigarettes per day than those residing with no infants. In comparison to those with a degree or 

equivalent, individuals from the other educational qualification categories smoked on average 

a greater number of cigarettes per day. Married, divorced, separated and widowed individuals 

smoked a greater number of cigarettes per day than persons who were single. Obese 

participants smoked a greater number of cigarettes per day in comparison to persons 

underweight. Those from the third to the highest equivalised income quintiles smoked a lower 

number of cigarettes per day than those from the lowest quintile. ILO-unemployed people 

smoked a lower estimated number of cigarettes per day than those in-employment.  
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4.1.2.4 Lagged effect models for the impact of macroeconomic conditions on the average 

number of cigarettes smoked per day 

 

The impact of regional employment rate (Table 4.11):  

For the one quarter time lagged effect, significant results indicated that with a one-

percentage point increase in the regional employment rate that has been sustained for one 

yearly quarter, the percentage change to the number of cigarettes smoked per day was as 

follows: 

For men and women aged 16-44 years, it showed an increase of 0.8% in the average 

number of cigarettes smoked per day; and for women aged 16-44 years, it showed an increase 

of 1.0% in the number of cigarettes smoked per day. 

Using the four yearly quarter time lagged effect, the estimated average number of 

cigarettes smoked per day for men and for women of all ages increased by 0.6%. For men and 

women aged 45+ years, the effect was an increase of 0.8% in the number of cigarettes smoked 

per day.  

No statistically significant results were observed using the eight quarter time lagged 

models. 

 

The impact of regional unemployment rate (Table 4.12):  

All significant results using the one, four and eight quarter time lagged regional 

unemployment rates displayed a negative correlation with the probability of being a current 

smoker and conditional smoking. A one percentage point increase in regional unemployment 

rate sustained for four quarters decreased the average number of cigarettes smoked per day for 

both sexes by 0.9%; for women by -2.1%; and for women aged 16-44 years by -2.9%, 

conditional on being a current cigarette smoker.  
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Table 4.11: Impact of a 1-quarter, 4-quarter, and 8-quarter time lags of regional employment rate on the prevalence of smoking and 

the number of cigarettes smoked per day 

 Regional employment rate 

 1 Quarter 4 Quarters 8 Quarters 

Demographic 

characteristics 
1st part 2nd part 1st part 2nd part 1st part 2nd part 

Men and women 
0.012 0.006 0.013 0.006 0.008 0.003 

(-0.010 ; 0.033) (-0.000 ; 0.013) (-0.006 ; 0.032) (0.000 ; 0.012)** (-0.016 ; 0.033) (-0.005 ; 0.011) 

Men 
0.010 0.003 0.009 0.001 0.002 -0.004 

(-0.006 ; 0.027) (-0.012 ; 0.019) (-0.006 ; 0.024) (-0.010 ; 0.011) (-0.021 ; 0.026) (-0.019 ; 0.011) 

Women 
0.010 0.009 0.012 0.009 -0.003 0.001 

(0.004 ; 0.015)*** (-0.004 ; 0.022) (-0.005 ; 0.029) (-0.004 ; 0.021) (-0.028 ; 0.021) (-0.015 ; 0.017) 

Men and women 

aged 16-44 

0.010 
(-0.014 ; 0.034) 

0.008 
(0.003 ; 0.014)*** 

0.010 
(-0.017 ; 0.038) 

0.004 
(-0.005 ; 0.012) 

0.005 
(-0.026 ; 0.035) 

0.002 
(-0.009 ; 0.014) 

Men and women 

aged 45+ 

0.007 
(-0.009 ; 0.023) 

0.004 
(-0.007 ; 0.015) 

0.008 
(-0.003 ; 0.020) 

0.008 
(0.001 ; 0.015)** 

0.007 
(-0.011 ; 0.026) 

0.003 
(-0.006 ; 0.011) 

Men aged 16-44 
0.015 

(-0.005 ; 0.036) 

0.011 
(-0.004 ; 0.026) 

0.012 
(-0.007 ; 0.031) 

-0.005 
(-0.022 ; 0.013) 

-0.002 
(-0.023 ; 0.019) 

-0.004 
(-0.021 ; 0.012) 

Men aged 45+ 
-0.003 -0.003 -0.001 0.011 

(-0.004 ; 0.026) 

0.011 
(-0.026 ; 0.047) 

-0.002 
(-0.022 ; 0.017) (-0.016 ; 0.011) (-0.023 ; 0.017) (-0.036 ; 0.034) 

Women aged 16-

44 

0.012 
(-0.002 ; 0.026) 

0.010 
(0.002 ; 0.018)** 

0.010 
(-0.006 ; 0.027) 

0.008 
(-0.008 ; 0.024) 

0.000 
(-0.026 ; 0.027) 

0.002 
(-0.020 ; 0.025) 

Women aged 

45+ 

0.006 
(-0.014 ; 0.026) 

0.010 
(-0.015 ; 0.035) 

0.010 
(-0.026 ; 0.045) 

0.007 
(-0.015 ; 0.028) 

-0.008 
(-0.034 ; 0.018) 

0.002 
(-0.011 ; 0.016) 

Note:** p<0.05; *** p<0.01 
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Table 4.12: Impact of a 1-quarter, 4-quarter, and 8-quarter time lags of regional unemployment rate on the prevalence of smoking and 

the number of cigarettes smoked per day 

 Regional unemployment rate 

 1 Quarter 4 Quarters 8 Quarters 

Demographic 

characteristics 
1st part 2nd part 1st part 2nd part 1st part 2nd part 

Men and women 
-0.027 -0.006 -0.034 -0.009 -0.029 -0.006 

(-0.065 ; 0.011) (-0.016 ; 0.003) (-0.058 ; -0.010)** (-0.017 ; -0.002)** (-0.071 ; 0.014) (-0.018 ; 0.006) 

Men 
-0.002 -0.004 -0.023 -0.004 -0.004 -0.001 

(-0.035 ; 0.032) (-0.017 ; 0.009) (-0.048 ; 0.003) (-0.015 ; 0.007) (-0.043 ; 0.035) (-0.015 ; 0.012) 

Women 
-0.002 -0.005 -0.005 -0.021 -0.024 -0.014 

(-0.046 ; 0.042) (-0.019 ; 0.008) (-0.027 ; 0.017) (-0.038 ; -0.004)** (-0.068 ; 0.021) (-0.041 ; 0.012) 

Men and women 

aged 16-44 

-0.016 
(-0.056 ; 0.024) 

-0.012 
(-0.028 ; 0.003) 

-0.023 
(-0.060 ; 0.014) 

-0.009 
(-0.021 ; 0.002) 

-0.018 
(-0.069 ; 0.032) 

-0.005 
(-0.018 ; 0.008) 

Men and women 

aged 45+ 

-0.033 
(-0.067 ; 0.002) 

0.002 
(-0.015 ; 0.020) 

-0.041 
(-0.069 ; -0.013)*** 

-0.007 
(-0.026 ; 0.011) 

-0.030 
(-0.060 ; -0.001)** 

-0.005 
(-0.029 ; 0.019) 

Men aged 16-44 
0.006 -0.012 -0.023 -0.002 -0.003 -0.001 

(-0.030 ; 0.042) (-0.040 ; 0.016) (-0.056 ; 0.009) (-0.015 ; 0.011) (-0.045 ; 0.040) (-0.011 ; 0.008) 

Men aged 45+ 
-0.008 0.002 -0.018 -0.012 -0.003 -0.002 

(-0.051 ; 0.035) (-0.024 ; 0.027) (-0.076 ; 0.041) (-0.032 ; 0.008) (-0.043 ; 0.038) (-0.027 ; 0.024) 

Women aged 16-44 
0.002 -0.017 0.020 -0.029 -0.015 -0.009 

(-0.055 ; 0.058) (-0.035 ; 0.002) (-0.018 ; 0.059) (-0.056 ; -0.002)** (-0.057 ; 0.026) (-0.038 ; 0.020) 

Women aged 45+ 
-0.011 0.002 -0.034 -0.009 -0.029 -0.021 

(-0.055 ; 0.033) (-0.033 ; 0.038) (-0.082 ; 0.013) (-0.047 ; 0.029) (-0.093 ; 0.035) (-0.069 ; 0.026) 

 Note:** p<0.05; *** p<0.01 
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4.1.2.5 Prevalence of heavy smoking (20 cigarettes or more per day) 

 

Logistic regression results for the impact of macroeconomic conditions on the 

probability of heavy smoking for men and women aged 16 years and over, is shown in table 

4.13. 

Table 4.13: Impact (average marginal effects) of macroeconomic conditions on the 

probability of heavy smoking for men and women 

Model (a) Model (b) Model (c)  Model (d) 

Regional employment rate 

0.031 0.012 0.015 0.018 

(0.027 ; 0.034)*** (-0.015 ; 0.040) (-0.009 ; 0.039) (-0.005 ; 0.042) 

Regional unemployment rate 

0.107 -0.038 -0.043 -0.047 

(0.066 ; 0.148)*** (-0.072 ; -0.004)** (-0.074 ; -0.013)*** (-0.076 ; -0.018)*** 

Note:** p<0.05; *** p<0.01 

 

The probability of heavy smoking for men and women was positively correlated with 

the regional employment rate, using model (a). A one percentage point increase in regional 

employment rate was associated with a proportionate increase of 3.1% in the probability of 

heavy smoking. Models (b-d) were non-significant. 

Changes in the probability of being a heavy smoker for men and women was positively 

correlated with regional unemployment rate, using model (a); a one percentage point increase 

in regional unemployment rate was associated with a 10.7% increase in the probability of heavy 

smoking. In the remaining models (b-d), the probability of heavy smoking was negatively 

correlated with the increases in the regional unemployment rate. In model (b), a one percentage-

point increase in regional unemployment rate was associated with a 3.8% decrease in the 

probability of heavy smoking. In model (c), a one-percentage point increase in regional 

unemployment rate was associated with a 4.3% decrease, in relative terms, for the probability 

of being a heavy smoker. For model (d) it showed a decrease of 4.7% in the estimated 

probability of being a heavy smoker.  

Full regression model results for the impact of changes in regional unemployment rate 

on changes in the probability of heavy smoking for men and women using model (d) indicated 

the following (table 7 in the appendix).  

People residing in the East Midlands, West Midlands, East England, South East and 

South West regions were less likely to heavy smoke than people residing in the North East. 

Respondents in later HSE years had a lower probability of heavy smoking than those 

interviewed in 1998. People in the age categories 25-34, 35-44, 45-54, and 55-64 had a higher 
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probability of being a heavy smoker than those aged 16-24. People aged 75+ years were less 

likely to heavy smoke than those aged 16-24 years. Women were less likely to heavy smoke in 

comparison to men. Black, Asian and other ethnic groups had a lower probability of heavy 

smoking than individuals from the White ethnic group. Those residing in households with two 

adults and with four adults, had a lower prevalence of heavy smoking than those residing alone. 

Individuals residing in households with two children had a lower probability of heavy smoking 

than those residing with no children; whereas those with four or more children residing in the 

household had a higher probability of heavy smoking than those residing with no children.  

People living with one infant had a lower probability of being heavy smokers than those with 

no infants residing in their household. Participants in the professional social class had the 

lowest probability of heavy smoking. Participants with a degree had the lowest probability of 

heavy smoking. Married people had a lower probability of heavy smoking than those who were 

single. Persons divorced, separated and widowed had a higher probability of heavy smoking 

than single persons. Persons classified as underweight had the highest probability of heavy 

smoking. Persons in the lowest income quintile had the highest probability. Those whom were 

ILO-unemployed or economically inactive had a significantly higher probability of heavy 

smoking than those in-employment.  

Logistic regression results of the impact of macroeconomic conditions on the 

probability of heavy smoking, using model (d) for the age and sex stratified models, are shown 

in Table 4.14.  

Significant results indicated that with a one-percentage point rise in the regional 

employment rate, the probability of heavy smoking, in relative terms, for men aged 16-44 years 

increased by 3.3%. 

A one-percentage point rise in the regional unemployment rate decreased the 

probability of heavy smoking in relative terms for men and women by 4.7%; for women of all 

ages, the probability of heavy smoking fell by 3.9%; and for men and women aged 16-44 it fell 

by 6.0%. 
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Table 4.14: Logistic regressions for the impact of macroeconomic conditions on the 

probability of heavy smoking  

Demographic 

characteristics 
Regional employment rate Regional unemployment rate 

Men and women 
0.018 -0.047 

(-0.005 ; 0.042) (-0.076 ; -0.018)*** 

Men 
0.009 -0.016 

(-0.028 ; 0.046) (-0.044 ; 0.011) 

Women 
0.032 -0.039 

(-0.009 ; 0.074) (-0.077 ; -0.001)** 

Men and women 

aged 16-44 

0.022 -0.060 

(-0.003 ; 0.046) (-0.091 ; -0.030)*** 

Men and women 

aged 45+ 

0.009 -0.026 

(-0.021 ; 0.038) (-0.078 ; 0.025) 

Men aged 16-44 
0.033 -0.049 

(0.003 ; 0.064)** (-0.098 ; 0.001) 

Men aged 45+ 
-0.018 0.017 

(-0.077 ; 0.040) (-0.046 ; 0.081) 

Women aged 16-

44 

0.026 -0.053 

(-0.018 ; 0.069) (-0.120 ; 0.014) 

Women aged 45+ 
0.040 -0.023 

(-0.016 ; 0.096) (-0.081 ; 0.035) 

Note:** p<0.05; *** p<0.01 
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4.1.2.6 Lagged effect models for the impact of macroeconomic conditions on the 

prevalence of heavy smoking 

 

We have observed that the change in the estimated probability of heavy smoking had a 

procyclical relationship with macroeconomic conditions using various time lags (table 4.15). 

With a one percentage point increase in regional employment rate sustained for 4 yearly 

quarters, the probability of heavy smoking for men and for women of all age categories 

increased by 2.6%.  

With a one percentage point increase in the regional unemployment rate, sustained for 

a one yearly quarter, the probability of heavy smoking for men and for women of all ages, 

decreased by 5.4%; with a sustained one percentage point increase in the regional 

unemployment rate for four quarters, the probability of heavy smoking for men and for women 

of all ages decreased by 6.1%; finally, with an eight quarter time lag, the probability of heavy 

smoking decreased in relative terms by 5.9%.  

All significant results for the impact of the regional employment rates, lagged by one 

quarter, 4 quarter and 8 quarters, on the estimated probability of heavy smoking, showed 

positive correlations. For the impact of the regional unemployment rate on the probability of 

heavy smoking, significant results showed negative correlations.  
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 Table 4.15: Full results of the marginal effects of sustained macroeconomic conditions for 1, 4 and 8 yearly quarters on the 

probability of heavy smoking for men and women  
 Regional employment rate Regional unemployment rate 

 1-quarter 4-quarters 8-quarters 1-quarter 4-quarters 8-quarters 

Men and women 
0.022 0.026 0.023 -0.054 -0.061 -0.059 

(-0.000 ; 0.045) (0.008 ; 0.043)*** (-0.000 ; 0.045) (-0.088 ; -0.020)*** (-0.097 ; -0.026)*** (-0.113 ; -0.006)** 

Men 
0.014 0.020 0.035 -0.022 -0.048 -0.055 

(-0.024 ; 0.051) (-0.017 ; 0.057) (0.009 ; 0.062)*** (-0.062 ; 0.017) (-0.093 ; -0.002)** (-0.104 ; -0.005)** 

Women 
0.046 0.036 0.011 -0.061 -0.065 -0.061 

(0.019 ; 0.072)*** (0.009 ; 0.064)** (-0.016 ; 0.037) (-0.119 ; -0.002)** (-0.143 ; 0.013) (-0.127 ; 0.006) 

Men and women 

aged 16-44 

0.027 0.023 0.022 -0.058 -0.045 -0.044 

(0.005 ; 0.049)** (0.006 ; 0.041)*** (-0.017 ; 0.061) (-0.103 ; -0.012)** (-0.081 ; -0.010)** (-0.120 ; 0.032) 

Men and women 

aged 45+ 

0.011 0.018 0.017 -0.042 -0.065 -0.063 
(-0.015 ; 0.038) (-0.003 ; 0.039) (-0.002 ; 0.035) (-0.082 ; -0.001)** (-0.112 ; -0.017)*** (-0.108 ; -0.018)*** 

Men aged 16-44 
0.040 0.017 0.035 -0.042 -0.045 -0.054 

(0.005 ; 0.076)** (-0.030 ; 0.063) (-0.014 ; 0.083) (-0.105 ; 0.021) (-0.081 ; -0.008)** (-0.120 ; 0.011) 

Men aged 45+ 
-0.015 0.020 0.035 -0.001 -0.045 -0.051 

(-0.055 ; 0.024) (-0.024 ; 0.065) (0.006 ; 0.065)** (-0.052 ; 0.050) (-0.117 ; 0.026) (-0.102 ; -0.001)** 

Women aged 16-44 
0.043 0.039 0.014 -0.076 -0.050 -0.014 

(0.014 ; 0.071)*** (-0.006 ; 0.084) (-0.042 ; 0.070) (-0.178 ; 0.026) (-0.154 ; 0.055) (-0.131 ; 0.102) 

Women aged 45+ 
0.052 0.029 0.009 -0.060 -0.083 -0.096 

(0.001 ; 0.102)** (-0.033 ; 0.091) (-0.021 ; 0.039) (-0.127 ; 0.008) (-0.181 ; 0.015) (-0.182 ; -0.010)** 

Note:** p<0.05; *** p<0.01 
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Alcohol intake  

 

Four sets of models with different covariates are presented for each of the outcome 

variables, “the prevalence of alcoholic intake”, “the number of alcoholic units consumed on 

the heaviest day of drinking” and “the prevalence of binge drinking”. 

 

4.1.2.7 Alcohol consumption 

 

Three alcohol consumption variables were assessed. The first was a variable obtained 

from the HSE, “whether had alcoholic drink in last 7 days”. The second was a generated 

outcome variable, “the number of units of alcohol consumed on the heaviest day of drinking” 

(within the past 7 days prior to the HSE interview). The third variable was also a generated 

outcome variable, the “prevalence of binge drinking”. 

From the initial sample size of the HSE for years 1998-2013, persons with missing data 

regarding alcohol consumption were excluded. The final sample size used in the analyses 

consisted of 137,702 individuals.  

 

Table 4.16: Analytical sample size of alcohol intake status 

Demographic characteristics 

 

Sample size (n) 

Alcohol intake status 

Men and women 137,702 

Men 63,733 

Women 73,969 

Men and women aged 16-44 62,531 

Men and women aged 45+ 75,171 

Men aged 16-44 28,396 

Men aged 45+ 35,337 

Women aged 16-44 34,135 

Women aged 45+ 39,834 
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4.1.2.8 The prevalence of alcohol intake 

 

Logistic regression results for the impact of regional employment rates on the estimated 

probability of alcohol intake, using the 4 models, are shown in Table 4.17. The preferred 

specification is model (d), which contained the greatest number of independent variables to 

minimize confounding bias.  

 

Table 4.17: Average marginal effects of regional employment rates on the 

prevalence of alcohol intake 

Model (a) Model (b) Model (c) Model (d) 

0.013 0.002 0.002 0.001 

(0.012 ; 0.014)*** (-0.001 ; 0.006) (-0.002 ; 0.005) (-0.002 ; 0.005) 

Note:** p<0.05; *** p<0.01 

 

Model (a), which included the covariates of month, region and year, had significant 

results. The average marginal effect of the regional employment rate, on the probability of 

alcohol intake was 0.013 (P<0.01) in proportionate terms. The percentage effect was a positive 

1.3% for the increase in the probability of alcohol intake for men and women of all ages. 

Models (b-d) had no significant results.    

The impact of the regional unemployment rate on the estimated change in the 

probability of alcohol intake is displayed in Table 4.18.  

 

Table 4.18: Average marginal effects of regional unemployment rates on the 

prevalence of alcohol intake 

Model (a) Model (b) Model (c) Model (d) 

0.052 
(0.041 ; 0.064)*** 

-0.003 
(-0.010 ; 0.005) 

-0.003 
(-0.010 ; 0.005) 

-0.002 
(-0.010 ; 0.005) 

Note:** p<0.05; *** p<0.01 

 

Using model (a), a one-percentage point increase in the regional unemployment rate 

was associated with a 5.2% proportional increase in the probability of alcohol intake. Similar 

to the regional employment rate models, no significant results were observed for the remaining 

models.  

In model (d), the impact of regional macroeconomic conditions on changes in the 

probability of alcohol intake for men and for women, and age stratified (16-44 and 45+ years) 

did not show strong associations (table 4.19), except for men aged 16-44 years. With a one-

percentage point increase in the regional employment rate, the estimated probability of alcohol 
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intake increased by 0.6%. No significant results were observed for the impact of changes in the 

regional unemployment rate on the probability of alcohol intake. 

 

Table 4.19: Average marginal effects of regional employment and unemployment 

rates on the probability of alcohol intake 

Demographic 

characteristics 
Regional employment rate Regional unemployment rate 

Men and women 
0.001 -0.002 

(-0.002 ; 0.005) (-0.010 ; 0.005) 

Men 
0.002 -0.004 

(-0.003 ; 0.007) (-0.011 ; 0.003) 

Women 
0.000 -0.002 

(-0.008 ; 0.008) (-0.016 ; 0.012) 

Men and women 

aged 16-44 

0.003 -0.006 

(-0.002 ; 0.008) (-0.017 ; 0.005) 

Men and women 

aged 45+ 

0.000 0.002 

(-0.003 ; 0.002) (-0.006 ; 0.009) 

Men aged 16-44 
0.006 -0.007 

(0.000 ; 0.012)** (-0.014 ; 0.001) 

Men aged 45+ 
-0.002 -0.001 

(-0.008 ; 0.003) (-0.013 ; 0.010) 

Women aged 16-44 
-0.001 -0.004 

(-0.013 ; 0.012) (-0.025 ; 0.018) 

Women aged 45+ 
0.001 -0.001 

(-0.004 ; 0.007) (-0.015 ; 0.013) 

Note:** p<0.05; *** p<0.01 

 

Results for the other covariates in the model which assessed the relationship between 

regional employment rate and the probability of alcohol intake for men aged 16-44 years were 

as follows (Table 8 is included in the appendix). 

With a one percentage point increase in regional employment rates, men aged 16-44, 

residing in the East Midlands, West Midlands, East England, London, South East and South 

West had a lower probability of imbibing alcohol than those residing in the North East.  Men 

aged 16-44 interviewed in years 2004, 2006, 2008-2013, were less likely to consume alcohol 

than those interviewed in 1998. Men aged 16-44 years in the Black, Asian or Other ethnic 

groups were less likely to drink alcohol than those in the White ethnic group. Those residing 

in households with one, three, four or more children had a lower probability of alcohol 

consumption than those residing with no children. Men residing in households with two infants 

had a lower probability of alcohol intake than those residing with no infants. Men aged 16-44 

with a degree or equivalent had the highest probability of consuming alcohol. Widowed 

individuals had a higher probability of alcohol intake than single persons. Those with a normal 

weight, overweight or obese BMI classification were more likely to drink alcohol than the 



 

153 | P a g e  
 

underweight participants. Men from the third, fourth and highest equivalised income quintiles 

were more likely to consume alcohol than those from the bottom quintile. Men aged 16-44 

whom were ILO-unemployed or economically inactive were less likely to consume alcohol 

than those in-employment. Finally, current smokers were more likely to drink alcohol than 

non-smokers.  
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4.1.2.9 Lagged effect models for the impact of macroeconomic conditions, on the 

prevalence of alcoholic intake 

 

Time lag specifications of one, four and eight yearly quarters for the regional 

macroeconomic variables, showed a procyclical relationship with the prevalence of alcoholic 

intake (Table 4.20). 

With a one percentage point rise in regional employment rate sustained for one-yearly 

quarter, the estimated probability of alcohol intake for men of all ages increased by 0.4%; for 

men and women aged 16-44 years, it increased by 0.5%; and for men aged 16-44 years it 

increased by 0.9%. With a one percentage point increase in regional employment rate sustained 

for four yearly quarters, the probability of alcohol intake increased for men aged 16-44 years 

by 0.9%. The eight quarter time lag specification had no significant results.  

A one percentage point increase in the regional unemployment rate sustained for one 

yearly quarter decreased the probability of alcoholic intake by 1.1% for men aged 16-44.  With 

a one percentage point increase in regional unemployment rate sustained for four yearly 

quarters, the probability of alcohol intake decreased for men aged 16-44 years by 1.3%. For 

the eight quarter time lag specification, the probability of alcohol intake for men of all ages 

decreased by 0.8%; for men and women aged 16-44 it decreased by 1.2%; and for men aged 

16-44 years it decreased by 1.5%. 
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Table 4.20: Average marginal effects of regional employment and unemployment rates on the prevalence of alcoholic intake, using 

time lags of one, four and eight yearly quarters 

 Regional employment rate Regional unemployment rate 

Demographic 

characteristics 
1-quarter 4-quarters 8-quarters 1-quarter 4-quarters 8-quarters 

Men and women 
0.002 0.002 0.003 -0.002 -0.004 -0.006 

(-0.000 ; 0.005) (-0.001 ; 0.005) (-0.001 ; 0.007) (-0.009 ; 0.005) (-0.012 ; 0.005) (-0.013 ; 0.001) 

Men 
0.004 0.004 0.004 -0.005 -0.007 -0.008 

(0.000 ; 0.008)** (-0.001 ; 0.010) (-0.003 ; 0.011) (-0.010 ; 0.001) (-0.016 ; 0.002) (-0.016 ; -0.001)** 

Women 
0.001 0.001 0.002 -0.001 -0.002 -0.007 

(-0.006 ; 0.009) (-0.007 ; 0.008) (-0.007 ; 0.010) (-0.013 ; 0.012) (-0.015 ; 0.012) (-0.024 ; 0.010) 

Men and women 

aged 16-44 

0.005 0.004 0.004 -0.006 -0.007 -0.012 

(0.000 ; 0.010)** (-0.002 ; 0.009) (-0.003 ; 0.010) (-0.015 ; 0.003) (-0.017 ; 0.003) (-0.023 ; -0.001)** 

Men and women 

aged 45+ 

-0.001 0.000 0.001 0.002 0.001 0.000 

(-0.003 ; 0.001) (-0.003 ; 0.003) (-0.000 ; 0.003) (-0.006 ; 0.010) (-0.010 ; 0.011) (-0.004 ; 0.005) 

Men aged 16-44 
0.009 0.009 0.006 -0.011 -0.013 -0.015 

(0.004 ; 0.015)*** (0.001 ; 0.017)** (-0.004 ; 0.016) (-0.016 ; -0.007)*** (-0.023 ; -0.003)** (-0.025 ; -0.006)*** 

Men aged 45+ 
-0.001 0.000 0.002 0.002 -0.001 -0.002 

(-0.007 ; 0.005) (-0.009 ; 0.008) (-0.003 ; 0.007) (-0.012 ; 0.016) (-0.016 ; 0.013) (-0.009 ; 0.005) 

Women aged 16-

44 

0.005 0.002 0.003 0.001 -0.001 -0.013 

(-0.006 ; 0.017) (-0.009 ; 0.013) (-0.008 ; 0.014) (-0.020 ; 0.023) (-0.023 ; 0.021) (-0.042 ; 0.017) 

Women aged 45+ 
-0.002 -0.001 0.000 -0.004 -0.001 0.000 

(-0.009 ; 0.004) (-0.013 ; 0.010) (-0.010 ; 0.010) (-0.021 ; 0.012) (-0.016 ; 0.013) (-0.011 ; 0.011) 

Note:** p<0.05; *** p<0.01 
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4.1.2.10 The number of units of alcohol consumed on the heaviest day of drinking 

 

The impact of macroeconomic conditions on the average number of units of alcohol 

consumed on the heaviest day of drinking was estimated using the hurdle model (Table 4.21). 

 

Table 4.21: Average marginal effects of regional employment and unemployment 

rates on the number of units of alcohol consumed on the heaviest day of drinking 
  Model (a) Model (b) Model (c) Model (d) 

Regional employment rate 

1st part of the 

model (logistic 

regression) 

0.014 
(0.013 ; 0.015)*** 

0.001 
(-0.004 ; 0.006) 

0.000 
(-0.005 ; 0.006) 

0.000 
(-0.005 ; 0.005) 

2nd part of the 

model (zero 

truncated 

negative binomial 

regression) 

0.038 
(0.034 ; 0.043)*** 

0.000 
(-0.011 ; 0.012) 

0.000 
(-0.010 ; 0.010) 

0.000 
(-0.010 ; 0.010) 

Regional unemployment rate 

1st part of the 

model (logistic 

regression) 

0.059 
(0.043 ; 0.074)*** 

-0.001 
(-0.010 ; 0.008) 

-0.001 
(-0.011 ; 0.009) 

0.000 
(-0.010 ; 0.010) 

2nd part of the 

model (zero 

truncated 

negative binomial 

regression) 

0.169 
(0.128 ; 0.209)*** 

0.012 
(-0.000 ; 0.024) 

0.012 
(0.001 ; 0.023)** 

0.012 
(0.002 ; 0.023)** 

Note:** p<0.05; *** p<0.01 

 

Model (a) contained the only significant results for the impact of regional employment 

rates on the average number of units of alcohol consumed on the heaviest day of drinking, 

conditional on being alcohol drinkers. With a one percentage point increase in regional 

employment rate, the average number of alcoholic units consumed on the heaviest day of 

drinking increased by 3.8%.  

For regional unemployment rate, using model (a), there was an increase of 16.9%; for 

models (c) and (d), the average number of units of alcohol consumed on the heaviest day of 

drinking increased by 1.2%.  

The stratified models by age and sex (Table 4.22) indicated that with a one percentage 

point increase in regional employment rate, women of all ages had an estimated increase of 

2.2% in the average number of alcoholic units consumed on the heaviest day of drinking; and 

women aged 16-44 years had an estimated increase of 3.3% in the average number of units of 

alcohol consumed on the heaviest day of drinking. The impact of a one percentage point 
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increase in regional unemployment rates on the average number of units of alcohol consumed 

on the heaviest day of drinking increased by 1.9% for men and women aged 45+ years.   

 

Table 4.22: Expected values for the impact of regional employment and 

unemployment rates on the probability of drinking and the average number of units of 

alcohol consumed on the heaviest day of drinking  
 Regional employment rate Regional unemployment rate 

Demographic 

characteristics 
1st part 2nd part 1st part 2nd part 

Men and women 
0.000 0.000 0.000 0.012 

(-0.005 ; 0.005) (-0.010 ; 0.010) (-0.010 ; 0.010) (0.002 ; 0.023)** 

Men 
0.002 0.001 -0.003 0.009 

(-0.005 ; 0.008) (-0.014 ; 0.015) (-0.012 ; 0.005) (-0.011 ; 0.029) 

Women 
0.000 0.022 0.003 -0.018 

(-0.013 ; 0.012) (0.003 ; 0.041)** (-0.013 ; 0.020) (-0.055 ; 0.019) 

Men and women 

aged 16-44 

0.002 0.006 -0.005 0.005 

(-0.006 ; 0.009) (-0.007 ; 0.018) (-0.019 ; 0.008) (-0.009 ; 0.020) 

Men and women 

aged 45+ 

-0.002 -0.004 0.005 0.019 

(-0.005 ; 0.002) (-0.011 ; 0.003) (-0.003 ; 0.013) (0.006 ; 0.033)** 

Men aged 16-44 
0.006 0.003 -0.006 0.011 

(-0.003 ; 0.014) (-0.016 ; 0.022) (-0.015 ; 0.002) (-0.014 ; 0.036) 

Men aged 45+ 
-0.003 -0.003 0.000 0.008 

(-0.008 ; 0.003) (-0.013 ; 0.007) (-0.013 ; 0.012) (-0.012 ; 0.028) 

Women aged 16-

44 

0.001 0.033 0.001 -0.026 

(-0.015 ; 0.017) (0.011 ; 0.055)*** (-0.025 ; 0.027) (-0.079 ; 0.027) 

Women aged 45+ 
-0.001 0.008 0.005 -0.016 

(-0.011 ; 0.008) (-0.015 ; 0.031) (-0.010 ; 0.021) (-0.037 ; 0.005) 

Note:** p<0.05; *** p<0.01 

 

Full regression model results for the impact of regional unemployment rates on the 

average number of units of alcohol consumed on the heaviest day of drinking, conditional on 

being an alcohol consumer, for men and women are shown in Table 9 (included in the 

appendix).  

Participants in the North East were more likely to consume larger amounts of alcoholic 

units on the heaviest drinking day. Participants interviewed in 2012 and 2013 were more likely 

to consume a lower amount of alcohol than those interviewed in 1998. Persons interviewed in 

July and December were more likely to consume greater number of alcoholic units than those 

interviewed in January. Person aged 16-24 were more likely to consume higher amounts. 

Participants in the White ethnic group were more likely to consume higher amounts. Women 

were more likely to consume a lower amount of alcohol than men. Those residing with one 

and/or two or more infants in the household were more likely to consume a lower amount of 

alcohol than those with no infants. Those from the intermediate and skilled manual social 

classes were more likely to consume a greater amount of alcoholic units than those from the 

professional social class. People with the highest educational qualification of A-level, O-level 
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or CSE, were more likely to consume greater units of alcohol than those with a degree or 

equivalent. Persons married and widowed were more likely to consume lower units of alcohol 

than those single. Individuals from the fourth and top equivalised income quintiles were more 

likely to consume a greater number of units of alcohol than those from the lowest quintile. ILO-

unemployed individuals were more likely to consume a larger amount of alcohol than those 

employed. Current cigarette smokers were more likely to consume a larger number of alcoholic 

units than non-smokers, conditional on consuming any alcohol within 7 days prior to interview.  
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4.1.2.11 Lagged effect models for the impact of macroeconomic conditions on the 

number of alcoholic units consumed one-week period to the HSE interview 

  

With a one percentage point increase in regional employment rate that had been 

sustained for one yearly quarter, the estimated average number of alcoholic units consumed on 

the heaviest day of drinking for women aged 16-44 years increased by 3.4% (Table 4.23).  With 

a one percentage point increase in regional employment rate sustained for 4 yearly quarters, 

women of all ages had an estimated increase of 2.0% in the average number of alcoholic units 

consumed on the heaviest day of drinking; men and women aged 45+ had a decrease of 0.7%, 

and women aged 16-44 had an increase of 3.5%. All significant results observed for the 8 

yearly quarter time lag showed a positive correlation: women had an increase of 2.7%; men 

aged 45+ had an increase of 1.8%; women aged 16-44 had an increase of 3.0%; and women 

aged 45+ had an increase of 2.0% in the estimated average number of alcoholic units 

consumed. 

Table 4.24 indicated that with a one percentage point increase in regional 

unemployment rate sustained for one yearly quarter, the estimated average number of units of 

alcohol consumed on the heaviest day of drinking increased by 2.5% for men and women aged 

45+. For the four yearly quarter time lagged models, the average number of alcoholic units 

consumed on the heaviest day of drinking increased by 2.4% for men and for women aged 45+; 

and decreased by 4.4% for women aged 16-44. No significant results were observed for the 

eight quarter time lagged models.  
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Table 4.23: Marginal effects of the impact of regional employment rate on the prevalence of drinking and the number of units of 

alcohol consumed on the heaviest day of drinking using time lags of one, four and eight yearly quarters 

Regional employment rate 

  1 Quarter 4 Quarters 8 Quarters 

Demographic 

characteristics 
1st part 2nd part 1st part 2nd part 1st part 2nd part 

Men and women 
0.001 -0.001 0.001 -0.003 0.001 0.007 

(-0.003 ; 0.006) (-0.013 ; 0.010) (-0.004 ; 0.006) (-0.014 ; 0.009) (-0.005 ; 0.007) (-0.003 ; 0.016) 

Men 

  
0.004 -0.002 0.004 -0.003 0.003 0.014 

(-0.001 ; 0.009) (-0.020 ; 0.016) (-0.004 ; 0.012) (-0.024 ; 0.018) (-0.006 ; 0.012) (-0.008 ; 0.036) 

Women 

  
0.001 0.019 0.000 0.020 0.002 0.027 

(-0.011 ; 0.013) (-0.006 ; 0.045) (-0.011 ; 0.012) (0.001 ; 0.038)** (-0.011 ; 0.014) (0.012 ; 00041)*** 

Men and women 

aged 16-44 

0.004 0.004 0.002 0.004 0.002 0.011 
(-0.003 ; 0.010) (-0.012 ; 0.020) (-0.005 ; 0.009) (-0.011 ; 0.019) (-0.007 ; 0.011) (-0.003 ; 0.026) 

Men and women 

aged 45+ 

-0.002 -0.005 -0.001 -0.007 0.000 0.003 
(-0.006 ; 0.002) (-0.012 ; 0.002) (-0.006 ; 0.004) (-0.015 ; -0.000)** (-0.004 ; 0.004) (-0.002 ; 0.008) 

Men aged 16-44 

  
0.009 -0.004 0.008 -0.004 0.005 0.010 

(0.001 ; 0.016)** (-0.031 ; 0.023) (-0.002 ; 0.019) (-0.034 ; 0.026) (-0.010 ; 0.019) (-0.022 ; 0.043) 

Men aged 45+ 

  
-0.001 -0.002 0.001 -0.001 0.002 0.018 

(-0.008 ; 0.007) (-0.015 ; 0.010) (-0.011 ; 0.012) (-0.024 ; 0.021) (-0.004 ; 0.007) (0.005 ; 0.031)** 

Women aged 16-44 

  
0.007 0.034 0.003 0.035 0.003 0.030 

(-0.010 ; 0.023) (0.003 ; 0.064)** (-0.011 ; 0.016) (0.010 ; 0.060)** (-0.011 ; 0.018) (0.013 ; 0.047)*** 

Women aged 45+ 

  
-0.004 0.001 -0.003 0.000 0.000 0.020 

(-0.015 ; 0.006) (-0.023 ; 0.026) (-0.018 ; 0.013) (-0.022 ; 0.021) (-0.016 ; 0.016) (0.010 ; 0.030)*** 

Note: ** p<0.05; *** p<0.01 
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Table 4.24: Marginal effects of the impact of regional unemployment rate on the prevalence of drinking and the number of units of 

alcohol consumed on the heaviest day of drinking using time lags of one, four and eight yearly quarters 

Regional unemployment rate 

 1 Quarter 4 Quarters 8 Quarters 

Demographic 

characteristics 
1st part 2nd part 1st part 2nd part 1st part 2nd part 

Men and women 
-0.002 0.013 -0.004 0.012 -0.005 -0.003 

(-0.011 ; 0.007) (-0.000 ; 0.027) (-0.015 ; 0.007) (-0.002 ; 0.025) (-0.015 ; 0.005) (-0.016 ; 0.011) 

Men 

 

-0.005 0.016 -0.008 0.008 -0.008 -0.015 
(-0.013 ; 0.003) (-0.005 ; 0.037) (-0.021 ; 0.004) (-0.016 ; 0.031) (-0.017 ; 0.002) (-0.039 ; 0.008) 

Women 

 

0.001 -0.028 -0.003 -0.010 -0.009 -0.019 
(-0.014 ; 0.015) (-0.076 ; 0.020) (-0.018 ; 0.013) (-0.037 ; 0.018) (-0.029 ; 0.012) (-0.064 ; 0.026) 

Men and women 

aged 16-44 

-0.007 0.003 -0.011 0.001 -0.013 -0.013 
(-0.018 ; 0.003) (-0.019 ; 0.024) (-0.024 ; 0.003) (-0.016 ; 0.018) (-0.027 ; 0.001) (-0.032 ; 0.006) 

Men and women 

aged 45+ 

0.004 0.025 0.003 0.024 0.003 0.009 
(-0.006 ; 0.014) (0.010 ; 0.041)*** (-0.010 ; 0.016) (0.009 ; 0.039)*** (-0.002 ; 0.009) (-0.009 ; 0.027) 

Men aged 16-44 
-0.011 0.020 -0.016 0.014 -0.016 -0.019 

(-0.014 ; -0.009)*** (-0.009 ; 0.049) (-0.030 ; -0.002)** (-0.024 ; 0.051) (-0.027 ; -0.004)** (-0.052 ; 0.014) 

Men aged 45+ 
0.002 0.013 -0.001 0.005 0.000 -0.008 

(-0.015 ; 0.019) (-0.005 ; 0.030) (-0.020 ; 0.019) (-0.017 ; 0.027) (-0.008 ; 0.007) (-0.031 ; 0.014) 

Women aged 16-

44 

0.002 -0.053 -0.005 -0.044 -0.015 -0.022 
(-0.021 ; 0.026) (-0.115 ; 0.008) (-0.027 ; 0.017) (-0.073 ; -0.016)*** (-0.052 ; 0.021) (-0.078 ; 0.035) 

Women aged 

45+ 

-0.001 -0.003 0.001 0.021 -0.001 -0.016 
(-0.021 ; 0.018) (-0.041 ; 0.034) (-0.018 ; 0.020) (-0.017 ; 0.059) (-0.014 ; 0.012) (-0.053 ; 0.021) 

Note:** p<0.05; *** p<0.01 
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4.1.2.12 The prevalence of alcoholic binge drinking 

 

Using logistic regression for the impact of changes in the regional employment rate on 

changes in the estimated probability of binge drinking, model (a) showed significant results. 

With a one percentage point increase in regional employment rate, the probability of binge 

drinking increased by 2.2% for men and for women of all ages. The remaining models had no 

significant results. For the impact of regional unemployment rate, using model (a), with a one 

percentage point increase in regional unemployment rate, the probability of binge drinking 

increased by 10.6% for men and for women of all ages. For models (b), (c), and (d), with a one 

percentage point increase in regional unemployment rates, the estimated probability of binge 

drinking increased by 2.0%, 2.1% and 2.2% in relative terms respectively. 

 

Table 4.25: The impact of macroeconomic conditions on the prevalence of binge 

drinking for men and women 

Model (a) Model (b) Model (c) Model (d) 

Regional employment rate 

0.022 
(0.017 ; 0.026)*** 

-0.005 
(-0.018 ; 0.008) 

-0.007 
(-0.020 ; 0.005) 

-0.008 
(-0.021 ; 0.005) 

Regional unemployment rate 

0.106 
(0.080 ; 0.132)*** 

0.020 
(0.004 ; 0.036)** 

0.021 
(0.005 ; 0.038)** 

0.022 
(0.006 ; 0.039)*** 

Note:** p<0.05; *** p<0.01 

 

 For the stratified models (Table 4.26), the impact of changes in the regional 

employment rate on changes in the estimated probability of binge drinking had a significant 

effect for men and women aged 45+ years. There was a negative association: the percentage 

effect on the probability of binge drinking was -1.8%. With a one percentage point increase in 

regional unemployment rates, the change in the estimated probability of binge drinking for men 

and for women aged 45+ years was positive (4.6%). The impact of regional macroeconomic 

conditions on the probability of binge drinking for men and for women aged 45+ years clearly 

showed a countercyclical relationship. 
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Table 4.26: Average marginal effects of regional employment and unemployment 

rates on the probability of binge drinking  

Demographic 

characteristics 
Regional employment rate Regional unemployment rate 

Men and women 
-0.008 0.022 

(-0.021 ; 0.005) (0.006 ; 0.039)*** 

Men 
-0.003 0.002 

(-0.021 ; 0.015) (-0.020 ; 0.023) 

Women 
0.007 -0.016 

(-0.022 ; 0.035) (-0.050 ; 0.018) 

Men and women aged 

16-44 

-0.001 0.006 

(-0.015 ; 0.013) (-0.013 ; 0.025) 

Men and women aged 

45+ 

-0.018 0.046 

(-0.032 ; -0.004)** (0.026 ; 0.066)*** 

Men aged 16-44 
0.000 0.002 

(-0.014 ; 0.014) (-0.018 ; 0.022) 

Men aged 45+ 
-0.009 0.002 

(-0.034 ; 0.016) (-0.040 ; 0.043) 

Women aged 16-44 
0.008 -0.020 

(-0.020 ; 0.035) (-0.061 ; 0.020) 

Women aged 45+ 
0.002 -0.013 

(-0.027 ; 0.031) (-0.035 ; 0.009) 

Note:** p<0.05; *** p<0.01 

 

Full regression model results for the impact of changes in the regional unemployment 

rate on the estimated change in the probability of binge drinking were assessed for men and 

women (Table 10 in the appendix).  

With a one percentage point increase in regional unemployment rate, men and women 

residing in all Government Office Regions were less likely to binge drink in comparison to 

those residing in the North East. Participants aged 16-24 had the highest probability of binge 

drinking. Women were less likely to binge drink in comparison to men. Participants from the 

White ethnic group were more likely to binge drink. People residing with four or more adults 

in their household were more likely to binge drink than those residing alone; those with at least 

one child residing at their household were less likely to binge drink than those with no children. 

People residing with at least one infant were less likely to binge drink than those with infants. 

People from the intermediate and skilled manual social classes were more likely to binge drink 

than those from the professional social class. Participants with a foreign degree or no 

qualifications were less likely to binge drink than those with a degree or equivalent. Married 

and widowed individuals were less likely to binge drink in comparison to single persons. 

Individuals with a BMI status of normal weight, overweight or obese were more likely to binge 

drink than those classed as underweight. Persons in the highest equivalised income quintiles 
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were more likely to binge drink in comparison to those from the bottom quintile. Retired or 

economically inactive participants were less likely to binge drink than those in-employment. 

Current smokers were more likely to binge drink than non-smokers. 

 

 
 

 



 

165 | P a g e  
 

4.1.2.13 Lagged effect models for the impact of macroeconomic conditions on the 

probability of binge drinking  

 

Table 4.27, shows the results for time lagged regional employment and unemployment 

rates on the probability of binge drinking.  The association between a one percentage point 

increase in regional employment rate, sustained for one, four and eight yearly quarters, and 

changes in the probability of binge drinking indicated the following: 

 For the one quarter time lag of regional employment rate, the probability of 

binge drinking for men and women aged 45+ decreased by 2.2%. 

 For the four quarter time lag of regional employment rates, the probability of 

binge drinking for men and women aged 45+ decreased by 2.1%. 

 For the eight quarter time lagged models, the probability of binge drinking 

increased for women by 1.8%; it decreased by 0.9% for men and women aged 

45+ years; for men aged 45+ the probability increased by 2.1%; and for women 

aged 45+ it increased by 1.9%. 

The association between a one percentage point increase in regional unemployment 

rate, sustained for one, four and eight yearly quarters, and the probability of binge drinking 

indicated the following: 

 For the one quarter time lag of regional unemployment rate, the probability of 

binge drinking for men and for women increased by 2.8%. For men and women 

aged 45+ it increased by 6.5%; and for women aged 16-44 years, the probability 

of binge drinking decreased in proportionate terms by 3.1%. 

 For the four quarter time lag of regional unemployment rates, the probability of 

binge drinking for men and women increased by 2.3%; and for men and women 

aged 45+ years it increased by 6.1%. 

 For the eight quarter time lagged models, the probability of binge drinking 

decreased for women by 3.1%; for men and women aged 45+ years, the 

probability increased by 3.9%; and for women aged 16-44, the probability of 

binge drinking decreased, in proportionate terms, by 3.8%. 
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Table 4.27: Average marginal effects of regional employment and unemployment rates on the probability of binge drinking, using 

time lags of 1, 4 and 8 yearly quarters 
  Regional employment rate Regional unemployment rate 

Demographic 

characteristics 
1-quarter 4-quarters 8-quarters 1-quarter 4-quarters 8-quarters 

Men and women 
-0.009 -0.010 -0.002 0.028 0.023 0.004 

(-0.023 ; 0.004) (-0.023 ; 0.003) (-0.014 ; 0.010) (0.014 ; 0.043)*** (0.004 ; 0.042)** (-0.012 ; 0.021) 

Men 
-0.009 -0.002 0.010 0.011 0.002 -0.016 

(-0.025 ; 0.008) (-0.020 ; 0.016) (-0.013 ; 0.033) (-0.011 ; 0.034) (-0.021 ; 0.025) (-0.037 ; 0.005) 

Women 
0.007 0.007 0.018 -0.01 0.003 -0.031 

(-0.024 ; 0.039) (-0.019 ; 0.034) (0.003 ; 0.032)** (-0.041 ; 0.021) (-0.028 ; 0.034) (-0.051 ; -0.010)*** 

Men and women 

aged 16-44 

-0.001 -0.002 0.002 0.004 -0.003 -0.018 

(-0.016 ; 0.014) (-0.015 ; 0.011) (-0.014 ; 0.018) (-0.007 ; 0.016) (-0.025 ; 0.019) (-0.047 ; 0.012) 

Men and women 

aged 45+ 

-0.022 -0.021 -0.009 0.065 0.061 0.039 

(-0.037 ; -0.007)*** (-0.033 ; -0.010)*** (-0.017 ; -0.002)** (0.042 ; 0.087)*** (0.045 ; 0.077)*** (0.017 ; 0.061)*** 

Men aged 16-44 
-0.007 0.000 0.003 0.007 -0.009 -0.021 

(-0.022 ; 0.008) (-0.015 ; 0.015) (-0.026 ; 0.031) (-0.007 ; 0.020) (-0.038 ; 0.020) (-0.054 ; 0.011) 

Men aged 45+ 
-0.013 -0.005 0.021 0.018 0.019 -0.005 

(-0.040 ; 0.014) (-0.042 ; 0.031) (0.003 ; 0.038)** (-0.028 ; 0.064) (-0.001 ; 0.039) (-0.025 ; 0.014) 

Women aged 16-44 
0.016 0.010 0.013 -0.031 -0.011 -0.038 

(-0.013 ; 0.046) (-0.018 ; 0.038) (-0.003 ; 0.029) (-0.062 ; -0.000)** (-0.026 ; 0.003) (-0.062 ; -0.014)*** 

Women aged 45+ 
-0.011 -0.001 0.019 0.027 0.030 -0.011 

(-0.050 ; 0.028) (-0.030 ; 0.027) (0.006 ; 0.032)*** (-0.029 ; 0.084) (-0.041 ; 0.101) (-0.054 ; 0.032) 

Note:** p<0.05; *** p<0.01 
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4.1.3 Discussion   

This chapter investigated the impact of estimated changes in regional macroeconomic 

conditions on cigarette smoking and alcohol intake using data from the Health Survey for 

England. Microdata from the Health Survey for England was used covering a time span of 16 

years, 1998-2013. Regional employment and unemployment rates for the nine Government 

Office Regions in England were used as proxies for macroeconomic conditions, this data was 

obtained from the NOMIS website. 

Three outcome variables were analysed for cigarette smoking. The first was the 

“prevalence of cigarette smoking”. The second outcome variable was “the number of cigarettes 

smoked per day”. The effect of macroeconomic conditions on the average number of cigarettes 

smoked per day was assessed. The third outcome variable was “the prevalence of heavy 

smoking”. We assessed the impact of a one percentage point increase in the regional 

employment and unemployment rates on the change in the probability of heavy smoking, 

expressed in proportionate terms.  

For alcohol intake, we also used three outcome variables: the first was “the prevalence 

of alcohol intake”; the second was “the average number of units of alcohol consumed on the 

heaviest day of drinking”. The third was “the prevalence of binge drinking”.  

For the stratified models by age and sex, all outcome variables were assessed using the 

model with the greatest number of covariates. Contemporaneous and time lagged models of 

one, four, and eight yearly quarters for the macroeconomic conditions variables were included 

in the analyses.  

Tables 4.28- 4.30 show a summary of all the statistically significant results discussed 

in this chapter:  

 

Probability of cigarette smoking 

 

Results indicated that the probability of cigarette smoking had a procyclical association 

with respect to increases in regional employment and unemployment rates for all statistically 

significant results, and for contemporaneous and time lagged models.  
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The average number of cigarettes smoked per day 

  

For the average number of cigarettes smoked per day (the second part of the hurdle 

model, conditional on being a current cigarette smoker), there was a procyclical association in 

response to increases in the regional employment rate, using both contemporaneous and time 

lagged models, for all significant models.  

Similarly, the impact of regional unemployment rate on the average number of 

cigarettes smoked per day indicated a procyclical association for all significant models.   

 

Probability of heavy smoking 

 

A procyclical relationship was observed between increases in regional employment 

rates and the probability of heavy smoking. Using the contemporaneous models, men aged 16-

44 had the highest probability of heavy smoking. All time lagged models for the regional 

employment rates for the various age and sex groups indicated a procyclical association. 

All significant results for the contemporaneous and time lagged models of regional 

unemployment rates showed a procyclical association. 

 

Probability of alcohol intake  

 

Increases in regional employment and unemployment rates on the probability of alcohol 

intake for all significant models indicated a procyclical association.  

 

The average number of units of alcohol consumed on the heaviest day of drinking 

 

The average number of units of alcohol consumed on the heaviest day of drinking 

showed a procyclical association with regional employment rate, for women, and for women 

aged 16-44 years. The time lagged models of regional employment rate showed that all 

significant results had a procyclical association; the only exception was for men and women 

aged 45+ using the 4-quarter time lagged model. With a one percentage point increase in the 

regional employment rate sustained for four quarters, the average number of units of alcohol 

consumed on the heaviest day of drinking decreased by 0.7% for men and women aged 45+. 

Significant results for increases in regional unemployment rate and the number of units 

of alcohol consumed on the heaviest day of drinking indicated a countercyclical association. 

The average number of units of alcohol consumed on the heaviest day of drinking for men and 
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women, and for men and women aged 45+, increased by 1.2% and 1.9% respectively, in 

response to a one percentage point increase in regional unemployment rate.  

With a one percentage point increase in regional unemployment rate sustained for one 

and four yearly quarters, men and women aged 45+ had an estimated increase in the number 

of units of alcohol consumed on the heaviest day of drinking, conditional on being alcohol 

consumers, by 2.5% and 2.4% respectively. For the four quarter time lagged models of regional 

unemployment rates, the number of units of alcohol consumed showed a procyclical 

relationship for women aged 16-44 years. 

 

The probability of binge drinking 

 

The only statistically significant result for the impact of regional employment rate on 

the probability of alcoholic binge drinking indicated a countercyclical association. Men and 

women aged 45+ showed an estimated decrease of 1.8% in the probability of binge drinking 

in response to a one percentage point increase in regional employment rate. For the time lagged 

models, significant results indicated a procyclical association, except for men and women aged 

45+. With a one percentage point increase in regional employment rate sustained for one, four, 

and eight quarters, the probability of binge drinking for men and women aged 45+ decreased 

by 2.2%, 2.1% and 0.9%, respectively. 

The impact of regional unemployment rate on the probability of binge drinking also 

indicated a countercyclical association for all significant results: results for all persons, and for 

men and women aged 45+, showed an increase in the probability of binge drinking (this was 

also the case for the time lagged models).  
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Table 4.28: Statistically significant percentage effects for the impact of macroeconomic conditions on cigarettes smoking and alcohol 

consumption outcome variables (%) (statistically significant results with procyclical associations were shaded in green, whilst 

countercyclical associations were  shaded in orange) 
 

Regional employment rate 

 
Probability of 

being a current 

smoker 

The average 

number of 

cigarettes 

smoked per day-

2nd part of 

hurdle model 

Prevalence of 

heavy smoking 

Probability of 

alcohol intake 

Number of units 

of alcohol 

consumed on the 

heaviest day of 

drinking- 2nd 

part of hurdle 

model 

Prevalence of 

alcoholic binge 

drinking 

Men and women ― ― ― ― ― ― 

Men ― ― ― ― ― ― 

Women ― ― ― ― (2.2) ― 

Men and women aged 16-44 ― (0.8) ― ― ― ― 

Men and women aged 45+ ― ― ― ― ― (-1.8) 

Men aged 16-44 (2.1) ― (3.3) (0.6) ― ― 

Men aged 45+ ― ― ― ― ― ― 

Women aged 16-44 ― ― ― ― (3.3) ― 

Women aged 45+ ― ― ― ― ― ― 
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Regional unemployment rate 

 
Probability of 

being a current 

smoker 

The average 

number of 

cigarettes 

smoked per day-

2nd part of 

hurdle model 

Prevalence of 

heavy smoking 

Probability of 

alcohol intake 

Number of units 

of alcohol 

consumed on the 

heaviest day of 

drinking- 2nd 

part of hurdle 

model 

Prevalence of 

alcoholic binge 

drinking 

Men and women ― (-0.9) (-4.7) ― (1.2) (2.2) 

Men ― ― ― ― ― ― 

Women ― (-0.9) (-3.9) ― ― ― 

Men and women aged 16-44 ― (-1.5) (-6.0) ― ― ― 

Men and women aged 45+ ― ― ― ― (1.9) (4.6) 

Men aged 16-44 ― ― ― ― ― ― 

Men aged 45+ ― ― ― ― ― ― 

Women aged 16-44 ― ― ― ― ― ― 

Women aged 45+ ― ― ― ― ― ― 
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Table 4.29: Statistically significant percentage effects for the impact of time lagged (1, 4, and 8 quarters) regional employment rate on 

cigarettes smoking and alcohol consumption outcome variables (%) (statistically significant results with procyclical associations were   

shaded in green, whilst countercyclical associations were shaded in orange) 

 
Probability of 

being a current 

smoker 

The average number 

of cigarettes smoked 

per day-2nd part of 

hurdle model 

Prevalence of heavy 

smoking 

Probability of 

alcohol intake 

Number of units of 

alcohol consumed on 

the heaviest day of 

drinking- 2nd part of 

hurdle model 

Prevalence of alcoholic 

binge drinking 

 1Q 4Q 8Q 1Q 4Q 8Q 1Q 4Q 8Q 1Q 4Q 8Q 1Q 4Q 8Q 1Q 4Q 8Q 

Men and 

women 
― ― ― ― (0.6) ― ― (2.6) ― ― ― ― ― ― ― ― ― ― 

Men ― ― ― ― ― ― ― ― (3.5) (0.4) ― ― ― ― ― ― ― ― 

Women (0.9) ― ― ― ― ― (4.6) (3.6) ― ― ― ― ― (2.0) (2.7) ― ― (1.8) 

Men and 

women aged 

16-44 

― ― ― (0.8) ― ― (2.7) (2.3) ― (0.5) ― ― ― ― ― ― ― ― 

Men and 

women aged 

45+ 

― ― ― ― (0.8) ― ― ― ― ― ― ― ― (-0.7) ― (-2.2) (-2.1) (-0.9) 

Men aged 16-

44 
― ― ― ― ― ― (4.0) ― ― (0.9) (0.9) ― ― ― ― ― ― ― 

Men aged 45+ ― ― ― ― ― ― ― ― (3.5) ― ― ― ― ― (1.8) ― ― (2.1) 

Women aged 

16-44 
― ― ― (1.0) ― ― (4.3) ― ― ― ― ― (3.4) (3.5) (3.0) ― ― ― 

Women aged 

45+ 
― ― ― ― ― ― (5.2) ― ― ― ― ― ― ― (2.0) ― ― (1.9) 
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Table 4.30: Statistically significant percentage effects for the impact of time lagged (1, 4, and 8 quarters) regional unemployment rate on 

cigarettes smoking and alcohol consumption outcome variables (%) (statistically significant results with procyclical associations were   

shaded in green, whilst countercyclical associations were shaded in orange) 

 
Probability of being a 

current smoker 

The average 

number of 

cigarettes smoked 

per day-2nd part of 

hurdle model 

Prevalence of heavy 

smoking 

Probability of alcohol 

intake 

Number of units of 

alcohol consumed on 

the heaviest day of 

drinking- 2nd part of 

hurdle model 

 

Prevalence of 

alcoholic binge 

drinking 

 1Q 4Q 8Q 1Q 4Q 8Q 1Q 4Q 8Q 1Q 4Q 8Q 1Q 4Q 8Q 1Q 4Q 8Q 

Men and 

women 
― (-3.3) ― ― (-0.9) ― (-5.4) (-6.1) (-5.9) ― ― ― ― ― ― (2.8) (2.3) ― 

Men ― ― ― ― ― ― ― (-4.8) (-5.5) ― ― (-0.8) ― ― ― ― ― ― 

Women ― ― ― ― (-2.1) ― (-6.1) ― ― ― ― ― ― ― ― ― ― (-3.1) 

Men and 

women aged 

16-44 

― ― ― ― ― ― (-5.8) (-4.5) ― ― ― (-1.2) ― ― ― ― ― ― 

Men and 

women aged 

45+ 

(-3.3) (-3.9) (-3.0) ― ― ― (-4.2) (-6.5) (-6.3) ― ― ― (2.5) (2.4) ― (6.5) (6.1) (3.9) 

Men aged 16-

44 
― ― ― ― ― ― ― (-4.5) ― (-1.1) (-1.3) (-1.5) ― ― ― ― ― ― 

Men aged 45+ ― ― ― ― ― ― ― ― (-5.1) ― ― ― ― ― ― ― ― ― 

Women aged 

16-44 
― ― ― ― (-2.9) ― ― ― ― ― ― ― ― (-4.4) ― (-3.1) ― (-3.8) 

Women aged 

45+ 
― ― ― ― ― ― ― ― (-9.6) ― ― ― ― ― ― ― ― ― 
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Reasons to explain the results 

 

From these results, we were able to conclude that whether using contemporaneous or 

time lagged models, individuals aged 16-44 years were more likely to be affected by the 

economic and financial hardships during economic downturns than those aged 45+. Our results 

confirmed Ruhm’s (1995; 2000; 2005) conclusions as well as Ruhm & Black (2002), 

Johansson, et al. (2006), Xu (2013) and Nandi A, J Charters T, C Strumpf E, et al. (2013). 

Ruhm (2000) identified several reasons as to why the relationship between deteriorating 

macroeconomic conditions and improvements to the overall health and lifestyles would occur. 

The first was regarding the opportunity cost. During economic downturns, people would have 

the advantage of leisure time, which consequently improves health. From this analysis, we 

could also assume that people would be more aware and cautious of their health conditions. 

One way of investing in one’s own health would be to stop smoking and lower the amount of 

alcoholic intake. During economic upturns, individuals would have fewer leisure time 

opportunities, and would spend more time working. This may reduce the opportunities for 

health improvement.  

Secondly, as unemployment rates increased, productions and services decrease, and 

therefore hazardous working conditions, and job-related stress would decrease in accordance. 

Smoking can be related to stress, and as job-related stress levels would fall with high rates of 

unemployment, the probability of smoking would decrease. With higher regional employment 

rates, the opposite would hold. Due to job-stress, the probability of smoking, as well as the 

average number of cigarettes smoked per day, conditional on being a smoker, would increase.  

Thirdly, migration flows drop during periods of economic downturn, leading to a 

decrease in overcrowding. New migrants may have the tendency to smoke more. With higher 

rates of regional employment, the demand for new migrants may increase, leading to an 

increase in overcrowding. This may result in higher probabilities of unhealthy lifestyle 

behaviours such as smoking. 

Finally, people would be more conservative with their finances, reducing expenditure 

on cigarette purchases, during periods of economic downturn. The opposite may occur during 

periods of economic upturn.  

Young adults have the highest rates of labour force participation, and therefore were 

most affected by changes in macroeconomic conditions. With rising regional employment 

rates, we could assume that increases in the probability of smoking were associated with 

increases in job related stress, and the lack of available time to invest in health improvement. 
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On the contrary, with rising unemployment rates, it would be expected that young adults would 

have an advantage in investing in their health inputs, and would hence decrease levels of 

cigarette smoking and alcohol consumption.  

For the outcome variable of heavy smoking, evidence of similar patterns was observed 

by Ruhm (2005). A decline in tobacco consumption was concentrated among heavy smokers 

during economic downturns. An additional explanation to the decrease in the probability of 

heavy smoking was that the purchase costs of cigarettes packs were high. People would 

consequently choose to spend less of their income on tobacco, whether to completely stop 

smoking, or to lower their cigarette smoking levels.  

According to The Tobacco Manufacturers’ Association (TMA, (http://www.the-

tma.org.uk) [accessed May 2014]), the recommended retail price of a typical pack of 20 

cigarettes has consistently increased throughout the years. The following table indicates the 

recommended retail price, tax burden, and the tax incidence for a typical pack of 20 cigarettes 

over the time span of 1998-2013 in the UK.  

 

Table 4.31: UK cigarette prices 

Year Recommend Retail Price (£) Tax burden, £ per 20 Tax Incidence (%) 

1998 3.36 2.65 79 

1999 3.64 2.88 79 

2000 3.88 3.08 79 

2001 4.22 3.37 80 

2002 4.39 3.46 79 

2003 4.51 3.55 79 

2004 4.65 3.65 78 

2005 4.82 3.77 78 

2006 5.05 3.91 77 

2007 5.33 4.07 76 

2008 5.44 4.18 77 

2009 5.67 4.34 77 

2010 6.13 4.67 76 

2011 6.63 5.08 77 

2012 7.09 5.45 77 

2013 7.72 5.91 77 
Tobacco Manufacturers’ Association (TMA, (http://www.the-tma.org.uk) [accessed May 2014]) 

 

As the recommended retail price of a pack of 20 cigarettes increased from £3.36 in 

1998 to £7.72 in 2013, people would be more conservative with their cigarette purchases. With 
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constraints on disposable income, individuals would prioritize their daily necessities over 

expenditure on cigarette consumption, particularly during periods of economic downturn.  

The prevalence of mental ill health for alcohol dependants is more likely to be double 

that of the general population (Jane-Llopis and Matysina, 2006; Bauld et al., 2010). With 

regards to the countercyclical association between macroeconomic conditions and binge 

drinking for men and women aged 45+ years, several studies have suggested that alcohol 

misuse is more likely to escalate after unemployment begins (Claussen, 1999; Ettner, 1996; 

Catalano et al., 1993; Dee, 2001; Bauld et al., 2010). Table 11 in the appendix showed the full 

regression model results for the impact of regional unemployment rate on the prevalence of 

binge drinking for men and women aged 45+ years: 

 Men and women aged 45+ years, 

residing in all Government Office 

Regions were less likely to binge 

drink in response to a one 

percentage point increase in the 

regional unemployment rate than 

individuals residing the North East. 

 Individuals interviewed in 2001-

2006 were more likely to binge 

drink than those interviewed in 

1998; however, those interviewed 

in 2012 were more likely to binge 

drink. 

 People aged 45+ years whom were 

interviewed in November were less 

likely to binge drink than those 

interviewed in January, and those 

interviewed in December were 

more likely to. 

 Women aged 45+ years were less 

likely to binge drink than men aged 

45+ years. 

 People from the Black, Asian, and 

Other ethnic groups were less 

likely to binge drink than those 

from the White ethnic group. 

 Individuals residing with at least 1 

other adult were more likely to 

binge drink than those residing 

alone. 

 Men and women aged 45+ years 

residing with one child in their 

household were more likely to 

binge drink than those residing 

with no children. 

 Men and women aged 45+ years 

residing with an infant in their 

household were less likely to binge 

drink than those residing with no 

infants. 

 People from the intermediate, 

skilled non-manual and skilled 

manual classes were more likely to 

binge drink than those from the 

professional social class. 
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 Those with the highest educational 

qualification of O-level were more 

likely to binge drink than those 

with a degree or above; and those 

with no qualifications were less 

likely to. 

 Married and widowed individuals 

aged 45+ years were less likely to 

binge drink in comparison to single 

persons; divorced and separated 

persons were more likely to. 

 People from the third to the top 

equivalised income quintile were 

more likely to binge drink than 

those from the bottom quintile. 

 ILO-unemployed people were 

more likely to binge drink in 

comparison to those in 

employment; whilst retired and 

economically inactive people were 

less likely to. 

 Current cigarette smokers were 

more likely to binge drink than 

non-smokers.  

 

From the above results, we observed a social gradient amongst the population. Men and 

women aged 45+ from different social classes, regions, and equivalised income quintile 

responded differently with regards to changes in the regional unemployment rate. One variable 

which we did not control for, and which could have provided stronger associations, was mental 

ill health.  

Possible reasons as to why results from this study conflicted with Nandi A, J Charters 

T, C Strumpf E, et al. (2013) and Cotti & Tefft (2014) may be due to the short time span of 16 

years which this study covered. Variables such as job insecurity were not available in the HSE 

data and hence were not captured in our models (Stuckler et al., 2009).  Our models included 

a larger number of covariates, and hence were less likely to be affected by confounding bias.  

During periods of economic recession, it is important to examine the percentage change 

in the prevalence of cigarette smoking, and observe how much of a contributing factor the price 

of cigarettes may be to the trends. Studying the effect of macroeconomic conditions on the 

probability of smoking in different countries in the world may yield different results. Moreover, 

accounting for additional variables such as the change in taxation and alcohol prices, increasing 

the time span of the analysis, and possibly using monthly rather than quarterly regional 

employment and unemployment rates, may produce stronger results. Furthermore, it may be 

advantageous to take account the impact of stop smoking campaigns, or other anti-smoking 

legislation.  
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Implications of these results suggest that there should be more efforts made by health 

care providers to expand the range of specific mental health-related services for citizens that 

feel stress, and mental and or physical difficulties during changes in economic conditions. As 

health and lifestyles of younger persons (16-44 years) was more influenced by changes, we 

recommend targeting anti-smoking and drinking awareness programmes to this age group. We 

also observed that deteriorating economic conditions mainly increased the probability of 

alcohol consumption for men and women aged 45+ years. Further new policies should be 

implemented to help avoid and discourage unhealthy lifestyle behaviours such as smoking and 

heavy drinking.  
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4.2 Impact of macroeconomic 

conditions on health and wellbeing 
  

  
 
 
 

(http://www.americanhealthcarereform.org/) 

  

Outcome variables under study for this chapter 

 Acute sickness 

 Probable mental ill health 

 Limiting longstanding illness 

 Self-assessed general health 

 Fourteen longstanding illnesses 
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Abstract  

 
In this chapter, we assessed the impact of regional employment and unemployment 

rates on changes in the probability of acute sickness; probable mental ill health; limiting 

longstanding illness; self-assessed general health; and fourteen specific longstanding illnesses.  

Data from the Health Survey for England, covering a time frame of 16 years. 1998-

2013 was used for health and well-being outcomes. Regional employment and unemployment 

rates, used as proxies for macroeconomic conditions, were extracted from NOMIS.  

 We found a mixture of procyclical and countercyclical associations. Acute illness 

showed procyclical relationships with both regional employment and unemployment rates. 

Countercyclical associations were observed for the probability of probable mental ill health 

using the contemporaneous macroeconomic indicators. Mixed results were found for probable 

mental ill health, for different sub-groups, and for different time lagged models. Limiting long-

standing illness had procyclical relationships using all significant models. Analyses of self-

assessed general health showed mixed results. Finally, for 14 specific longstanding illnesses, 

using the contemporaneous models, various positive and negative associations with 

macroeconomic conditions were observed. 

Understanding how changes in macroeconomic conditions influence health and 

wellbeing would be advantageous for health care providers, and policy makers.  
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4.2.1 Acute sickness 
 
 
 
 
 
 

 
 

 
(http://www.gettyimages.co.uk) 
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4.2.1.1 Descriptive statistics  

During the time span of years 1998-2013, the prevalence of acute sickness was fairly 

stable. It ranged from 15.49% to 17.75%. Year 2013 had the lowest percentage of acute 

sickness, whilst year 2000 had the highest (Figure 4.14). 

 

Figure 4.14: Prevalence of acute sickness for men and women by survey year 1998-

2013 (Percentages) 

 

  

 Men aged 16-44 years had the lowest prevalence of acute sickness (11.52%), and 

women aged 45+ had the highest prevalence of acute sickness (21.21%) (Table 4.32). 

  

 Table 4.32: Sample percentages with the prevalence of acute sickness 

Demographic category Prevalence of acute sickness (%) 

Men and women 16.74 

Men 14.48 

Women 18.58 

Men and women ages 16- 44 years 13.67 

Men and women aged 45+ years 19.26 

Men aged 16-44 years 11.52 

Men aged 45+ years 16.88 

Women aged 16-44 years 15.40 

Women aged 45+ years 21.21 

  

 Table 12 included in the appendix, provides a summary of the independent variables 

included in the analyses for acute sickness.  Amongst those aged 16-24 years, 88.62% reported 
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no acute sickness, and 13.79% of people aged 75+ years reported acute sickness lasting for two 

full weeks.  85.73% of participants from the Asian ethnic group reported no acute illness, and 

6.79% of individuals from the White ethnic group reported acute sickness lasting for 2 full 

weeks.  10.05% of persons residing with no other adults in their household reported acute 

sickness. 7.71% and 6.9% of people residing with no children and no infants respectively 

reported acute sickness. People from the bottom equivalised income quintile reported the 

highest prevalence of acute sickness lasting for two full weeks. 86.36% of professionals 

reported no acute sickness; 8.71% of people from the unskilled social class reported acute 

sickness. 11.55% of retired people reported acute sickness. Amongst people with no 

educational qualifications, 10.71% reported acute sickness. 12.99% of widowed participants 

reported acute sickness. 7.86% of people with a BMI status of obese reported acute sickness. 

8.41% of non-drinkers of alcohol, and 7.14% of current cigarette smokers reported acute 

sickness. Amongst individuals residing in the North East, 8.65% reported acute sickness. 
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 The variation in regional employment and unemployment rates and the prevalence of 

acute sickness, detrended using a linear trend for the 16-year period is shown in Figure 4.15. 

 

 Figure 4.15: Variation in regional employment and unemployment rates and the 

prevalence of acute sickness for men and women of all age categories  

 
 
 From figure 4.15, the detrended and normalized prevalence of acute sickness was 

relatively sporadic over time. From the 45th - 55th quarters, as regional employment rates 

decreased, the prevalence of acute sickness increased.  From the 56th quarter onwards, as 

regional employment rates increased, the prevalence of acute sickness decreased.  
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4.2.1.2 Modelling: the probability of acute sickness  

The average marginal effects of macroeconomic conditions on the probability of acute 

sickness for men and for women of all ages, using the four individual models with the specified 

independent variables is shown in table 4.33.  

Model (a) had the only statistically significant result for the impact of changes in the 

regional employment rate on the probability of acute sickness for men and women. With a one 

percentage point increase in the regional employment rate, the probability of acute sickness 

decreased by 2.0%, in proportionate terms, for men and women of all ages. 

A one percentage point increase in regional unemployment rate decreased the 

probability of acute sickness by 10% using model (a). Models (b) and (c) had no significant 

results. In model (d) the estimated probability of acute sickness decreased by 2.2% in response 

to a one-percentage point increase in the regional unemployment rate.  

 

Table 4.33: Average marginal effects of macroeconomic conditions on the prevalence 

of acute sickness 

Model (a) Model (b) Model (c) Model (d) 

Regional employment rate 

-0.020 0.006 0.005 0.010 

(-0.022 ; -0.018)*** (-0.009 ; 0.020) (-0.010 ; 0.020) (-0.005 ; 0.024) 

Regional unemployment rate 

-0.100 -0.016 -0.018 -0.022 

(-0.118 ; -0.081)*** (-0.036 ; 0.003) (-0.038 ; 0.003)* (-0.042 ; -0.001)** 

Note:** p<0.05; *** p<0.01 

 

Table 4.34 shows the results for different sub-group models using model (d).  

The impact of changes in the regional employment rate on change in the probability of 

acute sickness showed no significant results. 

The impact of regional unemployment rates on the probability of acute sickness showed 

negative correlations for all statistically significant models. With a one percentage-point 

increase in the regional unemployment rate, the probability of acute sickness decreased for men 

by 6.7%; for men and women aged 45+ years the probability decreased by 2.5%; the probability 

of acute sickness decreased by 6.1% for men aged 16-44 years; and it decreased by 6.9% for 

men aged 45+. 
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Table 4.34: Impact of regional employment and unemployment rates on the 

probability of acute sickness using different demographic characteristics  

Demographic 

characteristics 
Regional employment rate Regional unemployment rate 

Men and women 
0.010 -0.022 

(-0.005 ; 0.024) (-0.042 ; -0.001)** 

Men 
0.016 -0.067 

(-0.010 ; 0.042) (-0.097 ; -0.038)*** 

Women 
-0.005 -0.008 

(-0.038 ; 0.028) (-0.038 ; 0.021) 

Men and women aged 

16-44 

0.008 -0.014 

(-0.007 ; 0.022) (-0.043 ; 0.015) 

Men and women aged 

45+ 

0.010 -0.025 

(-0.007 ; 0.026) (-0.045 ; -0.005)** 

Men aged 16-44 
0.009 -0.061 

(-0.024 ; 0.042) (-0.106 ; -0.016)*** 

Men aged 45+ 
0.019 -0.069 

(-0.014 ; 0.052) (-0.101 ; -0.036)*** 

Women aged 16-44 
-0.004 0.003 

(-0.037 ; 0.029) (-0.037 ; 0.042) 

Women aged 45+ 
-0.008 -0.015 

(-0.041 ; 0.025) (-0.049 ; 0.019) 

Note:** p<0.05; *** p<0.01 

 

Table 4.35 shows the impact of the time lagged effects of regional employment and 

unemployment rates on the probability of acute sickness. The one quarter time lag of regional 

employment rates showed no significant results. The four quarter time lagged models of 

regional employment rates on the probability of acute sickness showed positive correlations 

for men and women of all ages (1.8%); men of all ages (3%); men and women aged 16-44 had 

an increase of 3.2%; men aged 16-44 had an increase of 4.2%; and women aged 16-44 had an 

increase of 5.1%.  

 For the time lagged models of regional unemployment rates, no significant results were 

observed using the one and eight quarter time lags. Negative correlations were observed using 

the four quarter time lagged models.   
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Table 4.35: Impact of lagged effect regional employment and unemployment rates 

on the probability of acute sickness 

Regional employment rate 

Demographic 

characteristics 
1-quarter 4-quarters 8-quarters 

Men and women 
0.011 0.018 0.009 

(-0.006 ; 0.028) (0.003 ; 0.033)** (-0.003 ; 0.022) 

Men 
0.013 0.030 0.014 

(-0.018 ; 0.044) (0.001 ; 0.060)** (-0.008 ; 0.036) 

Women 
0.000 0.012 -0.006 

(-0.038 ; 0.037) (-0.014 ; 0.037) (-0.023 ; 0.010) 

Men and women 

aged 16-44 

0.010 0.032 0.012 

(-0.007 ; 0.026) (0.015 ; 0.050)*** (-0.003 ; 0.027) 

Men and women 

aged 45+ 

0.010 0.006 0.006 

(-0.009 ; 0.029) (-0.013 ; 0.025) (-0.007 ; 0.019) 

Men aged 16-44 
0.013 0.042 0.013 

(-0.033 ; 0.059) (0.012 ; 0.072)*** (-0.026 ; 0.053) 

Men aged 45+ 
0.014 0.019 0.011 

(-0.020 ; 0.047) (-0.020 ; 0.057) (-0.017 ; 0.039) 

Women aged 16-

44 

-0.003 0.051 -0.001 

(-0.035 ; 0.030) (0.024 ; 0.079)*** (-0.021 ; 0.020) 

Women aged 

45+ 

-0.001 -0.018 -0.011 

(-0.042 ; 0.041) (-0.048 ; 0.012) (-0.038 ; 0.016) 

Regional unemployment rate 

Demographic 

characteristics 
1-quarter 4-quarters 8-quarters 

Men and women 
-0.007 -0.016 -0.005 

(-0.033 ; 0.019) (-0.035 ; 0.003) (-0.034 ; 0.023) 

Men 
-0.042 -0.044 -0.015 

(-0.084 ; 0.001) (-0.076 ; -0.013)*** (-0.051 ; 0.021) 

Women 
0.005 -0.011 0.000 

(-0.042 ; 0.052) (-0.029 ; 0.006) (-0.040 ; 0.040) 

Men and women 

aged 16-44 

-0.009 -0.033 -0.015 

(-0.048 ; 0.030) (-0.054 ; -0.011)*** (-0.047 ; 0.016) 

Men and women 

aged 45+ 

-0.005 -0.003 0.004 

(-0.033 ; 0.023) (-0.031 ; 0.025) (-0.025 ; 0.034) 

Men aged 16-44 
-0.055 -0.067 -0.024 

(-0.117 ; 0.007) (-0.109 ; -0.025)*** (-0.083 ; 0.034) 

Men aged 45+ 
-0.032 -0.024 -0.005 

(-0.080 ; 0.016) (-0.066 ; 0.017) (-0.056 ; 0.046) 

Women aged 16-

44 

0.004 -0.035 -0.008 

(-0.049 ; 0.058) (-0.079 ; 0.009) (-0.043 ; 0.027) 

Women aged 

45+ 

0.004 0.005 0.007 

(-0.050 ; 0.058) (-0.035 ; 0.045) (-0.037 ; 0.050) 

Note: ** p<0.05; *** p<0.01 
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4.2.1.3 Probability of acute sickness using ordered logistic regression models 

 In Table 4.36 four models with various independent variables were assessed to 

estimate: 

 The probability of no acute sickness 

 Acute sickness lasting for 1-3 days 

 Acute sickness lasting for 4-6 days 

 Acute sickness lasting for 7-13 days 

 Acute sickness lasting for 2 full weeks 

 The impact of changes in regional employment rates on change in the probability of 

acute sickness using model (a) showed significant results for all five categories of acute 

sickness. With a one percentage point increase in regional employment rate, the probability of 

no acute sickness increased by 0.4%; the probability of acute sickness lasting for 1-3 days 

decreased by 1.7%; the probability of acute sickness lasting for 4-6 days decreased by 1.9%; 

the probability of acute illness lasting for 7-13 days decreased by 2.0%; and the probability of 

acute sickness lasting for 2 full weeks decreased by 2.2%. Changes in the regional employment 

rate had no other statistically significant results (models b, c, and d).  

 Significant results were found for the impact of changes in the regional unemployment 

rates on the probability of the five acute sickness categories using models (a-d). In model (d), 

with a one percentage point increase in the regional unemployment rate, the probability of no 

acute sickness increased by 0.4%; the probability of acute sickness lasting for 1-3 days 

decreased by 2.1%; the probability of acute sickness lasting for 4-6 days decreased by 2.3%; 

the probability of acute illness lasting for 7-13 days decreased by 2.4%; and the probability of 

acute sickness lasting for 2 full weeks decreased by 2.6%. 
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Table 4.36: Average marginal effects of macroeconomic conditions on the probability of acute sickness using ordered logistic regression  

 Model (a) Model (b) Model (c) Model (d) 

Regional employment rate 

No acute sickness 
0.004 -0.001 -0.001 -0.002 

(0.003 ; 0.004)*** (-0.004 ; 0.002) (-0.004 ; 0.002) (-0.004 ; 0.001) 

Acute sickness lasting for 1-3 days 
-0.017 0.005 0.005 0.009 

(-0.019 ; -0.015)*** (-0.007 ; 0.017) (-0.008 ; 0.017) (-0.004 ; 0.022) 

Acute sickness lasting for 4-6 days 
-0.019 0.005 0.005 0.010 

(-0.021 ; -0.017)*** (-0.008 ; 0.019) (-0.009 ; 0.019) (-0.004 ; 0.024) 

Acute sickness lasting for 7-13 days 
-0.020 0.006 0.005 0.010 

(-0.022 ; -0.018)*** (-0.009 ; 0.020) (-0.010 ; 0.020) (-0.005 ; 0.026) 

Acute sickness lasting for 2 full weeks 
-0.022 0.006 0.006 0.011 

(-0.025 ; -0.020)*** (-0.009 ; 0.022) (-0.011 ; 0.022) (-0.005 ; 0.028) 

Regional unemployment rate 

No acute sickness 
0.019 0.003 0.003 0.004 

(0.015 ; 0.022)*** (-0.001 ; 0.007) (-0.000 ; 0.007) (0.000 ; 0.008)** 

Acute sickness lasting for 1-3 days 
-0.085 -0.015 -0.017 -0.021 

(-0.101 ; -0.070)*** (-0.032 ; 0.003) (-0.035 ; 0.002) (-0.039 ; -0.002)** 

Acute sickness lasting for 4-6 days 
-0.094 -0.016 -0.018 -0.023 

(-0.111 ; -0.076)*** (-0.035 ; 0.003) (-0.038 ; 0.002) (-0.043 ; -0.002)** 

Acute sickness lasting for 7-13 days 
-0.100 -0.017 -0.019 -0.024 

(-0.118 ; -0.081)*** (-0.037 ; 0.003) (-0.040 ; 0.002) (-0.045 ; -0.003)** 

Acute sickness lasting for 2 full weeks 
-0.110 -0.019 -0.021 -0.026 

(-0.131 ; -0.090)*** (-0.041 ; 0.003) (-0.044 ; 0.002) (-0.050 ; -0.003)** 

Note:** p<0.05; *** p<0.01 
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 For the stratified models, no significant results were observed for the impact of 

changes in the regional employment rates on the probability of acute sickness, using the 

contemporaneous, one and eight quarter time lagged models (Table 4.37). For the four quarter 

time lagged models, several significant models were observed. With a one percentage point 

increase in regional employment rate sustained for four yearly quarters, significant results were 

as follows: 

 The probability of no acute sickness for men and women decreased by 0.3%. The 

probability of acute sickness for men and women lasting for 1-3 days increased by 

1.7%; the probability of acute sickness for men and women lasting for 4-6 days 

increased by 1.9%; the probability of acute sickness for men and women lasting 

for 7-13 days increased by 2.0%; and the probability of acute sickness for men and 

women lasting for two full weeks increased by 2.2%. 

 Focusing on the probability of no acute sickness, and acute sickness lasting for two 

full weeks, significant models for a one percentage point increase in regional employment rates 

sustained for four yearly quarters, indicated the following: 

 The probability of no acute sickness decreased by 0.5% for men of all ages, and 

the probability of acute sickness lasting for two weeks increased by 3.4%.  

 For men and women aged 16-44, the probability of no acute sickness decreased by 

0.5%, and the probability of acute sickness lasting for two weeks increased by 

3.7%. 

 For men aged 16-44, the probability of no acute sickness decreased by 0.5%; and 

the probability of acute sickness increased by 4.5%.  

 For women aged 16-44, the probability of no acute sickness decreased by 0.9%; 

and the probability of acute sickness lasting for two weeks increased by 5.9%.  

 Marginal effects were highest for the youngest age group.   

 The impact of regional unemployment rates on the probability of acute sickness (Table 

4.38) showed significant results using the contemporaneous model. With a one percentage 

point increase in regional unemployment rates, results showed the following: 

 The probability of no acute sickness for men and women of all ages increased by 

0.4%, and the probability of acute sickness lasting for two full weeks decreased by 

2.6%.  

 For men, the probability of no acute sickness increased by 1%, and the probability 

of acute sickness lasting for full two weeks decreased by 7.2%. 
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 Men and women aged 45+ had an estimated increase of 0.5% in the probability of 

no acute sickness, and a decrease of 2.8% in the probability of acute sickness 

lasting for two full weeks. 

 Men aged 16-44 had an estimated increase in the probability of no acute sickness 

of 0.7%, and a decrease in the probability of acute sickness lasting for two full 

weeks of 6.3%. 

 For men aged 45+, the probability of no acute sickness increased by 1.2%, and the 

probability of acute sickness lasting for full two weeks decreased in proportionate 

terms by 7.3%. 

 Time lagged models indicated similar patterns as the contemporaneous models for all 

significant results.  

 Marginal effects for changes in regional unemployment rates on the probability of 

acute sickness were largest for the youngest age group. 
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 Table 4.37: Impact of regional employment rates on the probability of acute sickness using ordered logistic regression for various 

demographic categories  

 Probability of acute illness 
Regional 

employment rate 
One quarter time 

lag 
4 quarter time lag 8 quarter time lag 

Men and women 

No acute sickness -0.002 -0.002 -0.003 -0.002 

 (-0.004 ; 0.001) (-0.005 ; 0.001) (-0.006 ; -0.001)** (-0.004 ; 0.001) 

Acute sickness lasting for 1-3 days 0.009 0.010 0.017 0.009 

 (-0.004 ; 0.022) (-0.005 ; 0.025) (0.003 ; 0.031)** (-0.003 ; 0.020) 

Acute sickness lasting for 4-6 days 0.010 0.011 0.019 0.009 

 (-0.004 ; 0.024) (-0.006 ; 0.028) (0.003 ; 0.034)** (-0.003 ; 0.022) 

Acute sickness lasting for 7-13 days 0.010 0.012 0.020 0.010 

 (-0.005 ; 0.026) (-0.006 ; 0.029) (0.003 ; 0.036)** (-0.003 ; 0.023) 

Acute sickness lasting for 2 full weeks 0.011 0.013 0.022 0.011 

 (-0.005 ; 0.028) (-0.006 ; 0.032) (0.004 ; 0.039)** (-0.003 ; 0.025) 

Men 

No acute sickness -0.002 -0.002 -0.005 -0.002 

 (-0.006 ; 0.002) (-0.006 ; 0.003) (-0.009 ; -0.000)** (-0.005 ; 0.001) 

Acute sickness lasting for 1-3 days 0.013 0.011 0.028 0.011 

 (-0.010 ; 0.037) (-0.018 ; 0.040) (0.000 ; 0.056)** (-0.009 ; 0.032) 

Acute sickness lasting for 4-6 days 0.014 0.012 0.030 0.012 

 (-0.011 ; 0.040) (-0.019 ; 0.043) (0.000 ; 0.060)** (-0.010 ; 0.034) 

Acute sickness lasting for 7-13 days 0.015 0.013 0.032 0.013 

 (-0.012 ; 0.041) (-0.020 ; 0.045) (0.000 ; 0.063)** (-0.010 ; 0.036) 

Acute sickness lasting for 2 full weeks 0.016 0.014 0.034 0.014 

 (-0.013 ; 0.045) (-0.022 ; 0.049) (0.000 ; 0.068)** (-0.011 ; 0.039) 

Women 

No acute sickness 0.001 0.000 -0.002 0.002 

 (-0.006 ; 0.008) (-0.008 ; 0.008) (-0.008 ; 0.003) (-0.002 ; 0.005) 

Acute sickness lasting for 1-3 days -0.005 -0.001 0.009 -0.007 

 (-0.033 ; 0.023) (-0.034 ; 0.032) (-0.014 ; 0.032) (-0.022 ; 0.007) 

Acute sickness lasting for 4-6 days -0.006 -0.001 0.010 -0.008 

 (-0.037 ; 0.025) (-0.037 ; 0.035) (-0.015 ; 0.036) (-0.024 ; 0.008) 

Acute sickness lasting for 7-13 days -0.006 -0.001 0.011 -0.009 

 (-0.040 ; 0.027) (-0.040 ; 0.038) (-0.016 ; 0.039) (-0.026 ; 0.009) 
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Acute sickness lasting for 2 full weeks -0.007 -0.001 0.012 -0.010 

 (-0.044 ; 0.030) (-0.045 ; 0.042) (-0.018 ; 0.043) (-0.029 ; 0.010) 

Men and women 

aged 16-44 

No acute sickness -0.001 -0.001 -0.005 -0.002 

 (-0.003 ; 0.001) (-0.004 ; 0.001) (-0.007 ; -0.002)*** (-0.004 ; 0.000) 

Acute sickness lasting for 1-3 days 0.008 0.009 0.031 0.012 

 (-0.006 ; 0.021) (-0.006 ; 0.025) (0.015 ; 0.047)*** (-0.003 ; 0.026) 

Acute sickness lasting for 4-6 days 0.008 0.010 0.034 0.013 

 (-0.006 ; 0.023) (-0.007 ; 0.027) (0.016 ; 0.051)*** (-0.003 ; 0.028) 

Acute sickness lasting for 7-13 days 0.009 0.011 0.035 0.013 

 (-0.007 ; 0.024) (-0.007 ; 0.029) (0.017 ; 0.054)*** (-0.003 ; 0.030) 

Acute sickness lasting for 2 full weeks 0.009 0.011 0.037 0.014 

 (-0.007 ; 0.026) (-0.008 ; 0.030) (0.018 ; 0.057)*** (-0.003 ; 0.031) 

Men and women 

aged 45+ 

No acute sickness -0.002 -0.002 -0.002 -0.001 

 (-0.006 ; 0.002) (-0.007 ; 0.002) (-0.006 ; 0.002) (-0.004 ; 0.002) 

Acute sickness lasting for 1-3 days 0.008 0.009 0.007 0.005 

 (-0.006 ; 0.022) (-0.007 ; 0.025) (-0.010 ; 0.023) (-0.006 ; 0.016) 

Acute sickness lasting for 4-6 days 0.009 0.010 0.007 0.006 

 (-0.006 ; 0.024) (-0.008 ; 0.028) (-0.011 ; 0.025) (-0.007 ; 0.018) 

Acute sickness lasting for 7-13 days 0.010 0.011 0.008 0.006 

 (-0.007 ; 0.026) (-0.008 ; 0.030) (-0.011 ; 0.027) (-0.007 ; 0.019) 

Acute sickness lasting for 2 full weeks 0.011 0.012 0.009 0.007 

 (-0.008 ; 0.030) (-0.010 ; 0.034) (-0.013 ; 0.030) (-0.008 ; 0.022) 

Men aged 16-44 

No acute sickness -0.001 -0.001 -0.005 -0.001 

 (-0.004 ; 0.003) (-0.007 ; 0.004) (-0.008 ; -0.001)*** (-0.006 ; 0.003) 

Acute sickness lasting for 1-3 days 0.005 0.010 0.038 0.010 

 (-0.025 ; 0.036) (-0.034 ; 0.054) (0.009 ; 0.067)*** (-0.027 ; 0.047) 

Acute sickness lasting for 4-6 days 0.006 0.011 0.041 0.011 

 (-0.027 ; 0.038) (-0.036 ; 0.057) (0.010 ; 0.072)*** (-0.029 ; 0.050) 

Acute sickness lasting for 7-13 days 0.006 0.011 0.043 0.011 

 (-0.028 ; 0.040) (-0.037 ; 0.060) (0.010 ; 0.075)*** (-0.030 ; 0.052) 

Acute sickness lasting for 2 full weeks 0.006 0.012 0.045 0.012 

 (-0.030 ; 0.042) (-0.039 ; 0.062) (0.011 ; 0.078)*** (-0.031 ; 0.054) 
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Men aged 45+ 

No acute sickness -0.003 -0.002 -0.004 -0.002 

 (-0.009 ; 0.003) (-0.009 ; 0.004) (-0.011 ; 0.003) (-0.007 ; 0.003) 

Acute sickness lasting for 1-3 days 0.015 0.012 0.019 0.010 

 (-0.014 ; 0.045) (-0.019 ; 0.043) (-0.016 ; 0.054) (-0.013 ; 0.033) 

Acute sickness lasting for 4-6 days 0.016 0.012 0.021 0.011 

 (-0.016 ; 0.048) (-0.021 ; 0.046) (-0.017 ; 0.058) (-0.014 ; 0.036) 

Acute sickness lasting for 7-13 days 0.017 0.013 0.022 0.011 

 (-0.016 ; 0.051) (-0.022 ; 0.048) (-0.018 ; 0.061) (-0.015 ; 0.038) 

Acute sickness lasting for 2 full weeks 0.019 0.015 0.024 0.013 

 (-0.018 ; 0.057) (-0.024 ; 0.054) (-0.020 ; 0.068) (-0.017 ; 0.042) 

Women aged 16-

44 

No acute sickness 0.001 0.000 -0.009 0.000 

 (-0.005 ; 0.006) (-0.005 ; 0.006) (-0.013 ; -0.004)*** (-0.003 ; 0.004) 

Acute sickness lasting for 1-3 days -0.004 -0.003 0.047 -0.001 

 (-0.033 ; 0.026) (-0.033 ; 0.027) (0.021 ; 0.072)*** (-0.020 ; 0.018) 

Acute sickness lasting for 4-6 days -0.004 -0.003 0.052 -0.001 

 (-0.037 ; 0.029) (-0.036 ; 0.030) (0.023 ; 0.080)*** (-0.022 ; 0.020) 

Acute sickness lasting for 7-13 days -0.004 -0.003 0.055 -0.001 

 (-0.039 ; 0.030) (-0.038 ; 0.032) (0.025 ; 0.085)*** (-0.023 ; 0.021) 

Acute sickness lasting for 2 full weeks -0.005 -0.003 0.059 -0.001 

 (-0.042 ; 0.032) (-0.041 ; 0.034) (0.026 ; 0.091)*** (-0.025 ; 0.023) 

Women aged 

45+ 

No acute sickness 0.002 0.001 0.005 0.004 

 (-0.006 ; 0.010) (-0.010 ; 0.011) (-0.003 ; 0.012) (-0.003 ; 0.010) 

Acute sickness lasting for 1-3 days -0.007 -0.002 -0.015 -0.012 

 (-0.033 ; 0.018) (-0.034 ; 0.031) (-0.039 ; 0.009) (-0.034 ; 0.010) 

Acute sickness lasting for 4-6 days -0.008 -0.002 -0.017 -0.013 

 (-0.036 ; 0.020) (-0.038 ; 0.034) (-0.044 ; 0.010) (-0.037 ; 0.012) 

Acute sickness lasting for 7-13 days -0.009 -0.002 -0.018 -0.014 

 (-0.040 ; 0.022) (-0.041 ; 0.037) (-0.048 ; 0.011) (-0.041 ; 0.013) 

Acute sickness lasting for 2 full weeks -0.010 -0.002 -0.021 -0.016 

 (-0.046 ; 0.025) (-0.048 ; 0.043) (-0.055 ; 0.013) (-0.047 ; 0.015) 

Note:** p<0.05; *** p<0.01
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 Table 4.38: Impact of regional unemployment rates on the probability of acute sickness using ordered logistic regression for various 

demographic categories  

Demographic 

characteristics 
Probability of acute illness 

Regional 

unemployment 

rate 

One quarter time 

lag 
4 quarter time lag 8 quarter time lag 

Men and women 

No acute sickness 0.004 0.002 0.003 0.001 

 (0.000 ; 0.008)** (-0.003 ; 0.006) (-0.000 ; 0.006) (-0.004 ; 0.006) 

Acute sickness lasting for 1-3 days -0.021 -0.008 -0.016 -0.005 

 (-0.039 ; -0.002)** (-0.031 ; 0.015) (-0.032 ; 0.000) (-0.030 ; 0.020) 

Acute sickness lasting for 4-6 days -0.023 -0.009 -0.017 -0.006 

 (-0.043 ; -0.002)** (-0.034 ; 0.016) (-0.035 ; 0.000) (-0.033 ; 0.022) 

Acute sickness lasting for 7-13 days -0.024 -0.009 -0.018 -0.006 

 (-0.045 ; -0.003)** (-0.036 ; 0.017) (-0.037 ; 0.000) (-0.035 ; 0.023) 

Acute sickness lasting for 2 full weeks -0.026 -0.010 -0.020 -0.007 

 (-0.050 ; -0.003)** (-0.039 ; 0.019) (-0.041 ; 0.000) (-0.038 ; 0.025) 

Men 

No acute sickness 0.010 0.006 0.006 0.002 

 (0.005 ; 0.014)*** (-0.000 ; 0.012) (0.002 ; 0.011)*** (-0.003 ; 0.007) 

Acute sickness lasting for 1-3 days -0.059 -0.036 -0.040 -0.012 

 (-0.087 ; -0.031)*** (-0.075 ; 0.003) (-0.070 ; -0.009)** (-0.045 ; 0.021) 

Acute sickness lasting for 4-6 days -0.064 -0.039 -0.043 -0.013 

 (-0.094 ; -0.033)*** (-0.081 ; 0.003) (-0.075 ; -0.010)** (-0.049 ; 0.023) 

Acute sickness lasting for 7-13 days -0.067 -0.041 -0.045 -0.014 

 (-0.098 ; -0.035)*** (-0.085 ; 0.003) (-0.078 ; -0.011)** (-0.051 ; 0.024) 

Acute sickness lasting for 2 full weeks -0.072 -0.044 -0.048 -0.015 

 (-0.106 ; -0.038)*** (-0.091 ; 0.003) (-0.084 ; -0.011)** (-0.055 ; 0.026) 

Women 

No acute sickness 0.002 -0.001 0.003 0.000 

 (-0.005 ; 0.009) (-0.010 ; 0.009) (-0.001 ; 0.006) (-0.008 ; 0.008) 

Acute sickness lasting for 1-3 days -0.007 0.003 -0.011 0.001 

 (-0.036 ; 0.021) (-0.038 ; 0.043) (-0.026 ; 0.004) (-0.033 ; 0.035) 

Acute sickness lasting for 4-6 days -0.008 0.003 -0.012 0.001 

 (-0.040 ; 0.023) (-0.042 ; 0.048) (-0.029 ; 0.004) (-0.036 ; 0.039) 

Acute sickness lasting for 7-13 days -0.009 0.003 -0.013 0.002 
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 (-0.042 ; 0.025) (-0.045 ; 0.052) (-0.032 ; 0.005) (-0.039 ; 0.042) 

Acute sickness lasting for 2 full weeks -0.010 0.004 -0.015 0.002 

 (-0.047 ; 0.028) (-0.050 ; 0.057) (-0.035 ; 0.005) (-0.043 ; 0.047) 

Men and women 

aged 16-44 

No acute sickness 0.002 0.001 0.005 0.002 

 (-0.002 ; 0.006) (-0.004 ; 0.007) (0.002 ; 0.007)*** (-0.002 ; 0.007) 

Acute sickness lasting for 1-3 days -0.014 -0.010 -0.030 -0.015 

 (-0.041 ; 0.013) (-0.046 ; 0.027) (-0.048 ; -0.012)*** (-0.042 ; 0.013) 

Acute sickness lasting for 4-6 days -0.016 -0.010 -0.033 -0.016 

 (-0.045 ; 0.014) (-0.050 ; 0.029) (-0.053 ; -0.013)*** (-0.046 ; 0.014) 

Acute sickness lasting for 7-13 days -0.016 -0.011 -0.035 -0.017 

 (-0.047 ; 0.015) (-0.053 ; 0.031) (-0.055 ; -0.014)*** (-0.048 ; 0.015) 

Acute sickness lasting for 2 full weeks -0.017 -0.012 -0.037 -0.018 

 (-0.050 ; 0.016) (-0.056 ; 0.033) (-0.058 ; -0.015)*** (-0.051 ; 0.016) 

Men and women 

aged 45+ 

No acute sickness 0.005 0.001 0.001 -0.001 

 (0.001 ; 0.010)** (-0.004 ; 0.007) (-0.004 ; 0.007) (-0.007 ; 0.005) 

Acute sickness lasting for 1-3 days -0.021 -0.006 -0.005 0.003 

 (-0.038 ; -0.004)** (-0.029 ; 0.017) (-0.028 ; 0.017) (-0.021 ; 0.028) 

Acute sickness lasting for 4-6 days -0.023 -0.006 -0.006 0.004 

 (-0.041 ; -0.005)** (-0.031 ; 0.019) (-0.031 ; 0.019) (-0.024 ; 0.031) 

Acute sickness lasting for 7-13 days -0.025 -0.007 -0.006 0.004 

 (-0.044 ; -0.005)** (-0.034 ; 0.020) (-0.033 ; 0.020) (-0.025 ; 0.033) 

Acute sickness lasting for 2 full weeks -0.028 -0.008 -0.007 0.004 

 (-0.051 ; -0.006)** (-0.038 ; 0.023) (-0.037 ; 0.023) (-0.029 ; 0.037) 

Men aged 16-44 

No acute sickness 0.007 0.006 0.007 0.003 

 (0.002 ; 0.012)*** (-0.001 ; 0.013) (0.003 ; 0.012)*** (-0.004 ; 0.009) 

Acute sickness lasting for 1-3 days -0.054 -0.048 -0.059 -0.021 

 (-0.094 ; -0.013)*** (-0.106 ; 0.009) (-0.095 ; -0.023)*** (-0.072 ; 0.030) 

Acute sickness lasting for 4-6 days -0.058 -0.052 -0.063 -0.023 

 (-0.101 ; -0.014)*** (-0.114 ; 0.010) (-0.102 ; -0.025)*** (-0.078 ; 0.032) 

Acute sickness lasting for 7-13 days -0.060 -0.054 -0.066 -0.023 

 (-0.105 ; -0.015)*** (-0.118 ; 0.010) (-0.106 ; -0.026)*** (-0.080 ; 0.034) 

Acute sickness lasting for 2 full weeks -0.063 -0.056 -0.069 -0.024 
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 (-0.110 ; -0.016)*** (-0.123 ; 0.011) (-0.111 ; -0.027)*** (-0.084 ; 0.035) 

Men aged 45+ 

No acute sickness 0.012 0.005 0.005 0.001 

 (0.005 ; 0.018)*** (-0.003 ; 0.014) (-0.003 ; 0.013) (-0.008 ; 0.010) 

Acute sickness lasting for 1-3 days -0.057 -0.027 -0.024 -0.005 

 (-0.089 ; -0.026)*** (-0.069 ; 0.016) (-0.063 ; 0.016) (-0.051 ; 0.041) 

Acute sickness lasting for 4-6 days -0.062 -0.029 -0.025 -0.005 

 (-0.096 ; -0.028)*** (-0.074 ; 0.017) (-0.068 ; 0.017) (-0.054 ; 0.044) 

Acute sickness lasting for 7-13 days -0.065 -0.030 -0.027 -0.005 

 (-0.101 ; -0.029)*** (-0.079 ; 0.018) (-0.072 ; 0.018) (-0.057 ; 0.046) 

Acute sickness lasting for 2 full weeks -0.073 -0.034 -0.030 -0.006 

 (-0.112 ; -0.033)*** (-0.087 ; 0.020) (-0.080 ; 0.020) (-0.064 ; 0.052) 

Women aged 16-

44 

No acute sickness 0.000 0.000 0.006 0.001 

 (-0.008 ; 0.007) (-0.010 ; 0.009) (-0.002 ; 0.013) (-0.004 - 0.006) 

Acute sickness lasting for 1-3 days 0.001 0.002 -0.031 -0.006 

 (-0.039 ; 0.041) (-0.049 ; 0.053) (-0.072 ; 0.010) (-0.035 ; 0.023) 

Acute sickness lasting for 4-6 days 0.001 0.002 -0.035 -0.006 

 (-0.043 ; 0.045) (-0.054 ; 0.059) (-0.080 ; 0.011) (-0.039 ; 0.026) 

Acute sickness lasting for 7-13 days 0.001 0.002 -0.037 -0.007 

 (-0.046 ; 0.048) (-0.058 ; 0.062) (-0.085 ; 0.011) (-0.041 ; 0.028) 

Acute sickness lasting for 2 full weeks 0.001 0.002 -0.039 -0.007 

 (-0.049 ; 0.051) (-0.061 ; 0.066) (-0.091 ; 0.012) (-0.044 ; 0.029) 

Women aged 45+ 

No acute sickness 0.003 -0.001 0.000 -0.002 

 (-0.006 ; 0.012) (-0.014 ; 0.012) (-0.010 ; 0.009) (-0.013 ; 0.009) 

Acute sickness lasting for 1-3 days -0.010 0.002 0.001 0.007 

 (-0.040 ; 0.019) (-0.040 ; 0.044) (-0.029 ; 0.031) (-0.029 ; 0.042) 

Acute sickness lasting for 4-6 days -0.012 0.002 0.001 0.008 

 (-0.044 ; 0.021) (-0.045 ; 0.049) (-0.032 ; 0.035) (-0.032 ; 0.047) 

Acute sickness lasting for 7-13 days -0.013 0.002 0.001 0.008 

 (-0.048 ; 0.023) (-0.049 ; 0.053) (-0.035 ; 0.038) (-0.035 ; 0.052) 

Acute sickness lasting for 2 full weeks -0.015 0.003 0.002 0.010 

 (-0.056 ; 0.027) (-0.056 ; 0.062) (-0.041 ; 0.044) (-0.041 ; 0.060) 

Note:** p<0.05; *** p<0.01
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Full regression model results for the estimated impact of changes in regional 

unemployment rates on the probability of acute sickness (no acute sickness, acute sickness 

lasting for 1-3 days, acute sickness lasting for 4-6 days, acute sickness lasting for 7-13 days, 

and acute sickness lasting for 2 full weeks) for men and women of all ages are shown in Table 

13 (in the appendix).  

 Participants residing in the North East had the highest probability of acute sickness 

(no statistically significant association was observed for people residing in 

Yorkshire and the Humber). 

 Participants aged 16-24 had the lowest probability of acute sickness.  

 Women had a higher probability of acute sickness lasting for two full weeks than 

men.  

 Participants from the Black, Asian, and Other ethnic groups had lower probability 

of acute sickness than participants from the White ethnic group.  

 Participants from the intermediate and the skilled manual social classes had higher 

estimated probability of acute sickness lasting for two full weeks than those in the 

professional class.  

 Divorced and separated people had higher probability of acute sickness than 

participants who were single.  

 Obese participants had a higher probability of acute sickness than participants 

classed as underweight. 

 Alcohol consuming individuals had a lower probability of reporting no acute 

sickness than non-consumers. 

 Acute sickness showed a social gradient with participants in the lowest income 

quintile having the highest probability of acute sickness.  

 Participants in the ILO-unemployed, retired, and economically inactive classes had 

a higher estimated probability of acute sickness than those in–employment.  

 Current cigarette smoking participants had a higher probability of acute sickness 

than non-smokers. 
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4.2.2 General Health Questionnaire –

Prevalence of probable mental ill health  
 

 

 

 
(http://en.wikipedia.org/wiki/Rorschach_test) 
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4.2.2.1 Descriptive statistics   

Over all, sixty-one percent of the population indicated no evidence of probable mental 

ill health (GHQ-12 score of 0). 25% indicated less than optimal mental health (GHQ-12 score 

of 1-3), and fourteen percent indicated probable psychological disturbances (GHQ-12 score of 

4+) (Figure 4.16). 

 

Figure 4.16: Sample percentage of GHQ-12 scoring  

 

 

Table 14 (in the appendix) shows a summary of the covariates included in the models 

used to assess the impact of changes in macroeconomic conditions on the probability of 

probable mental ill health. For a GHQ-12 score of 4+, which indicates probable mental ill 

health, 12.14% of men and 16.33% of women indicated such conditions, and approximately 

16% of participants aged 45-54 years had probable mental ill health. 17.18% of participants 

from the Asian ethnic group; 19.3% of persons in one adult households; 19.4% of adults 

residing with 4 or more children; and 18.9% of those residing with 2 or more infants, had a 

GHQ-12 score of 4+. 21.8% of people from the bottom equivalised income quintile, 17.2% of 

unskilled people, and 25% of economically inactive participants had probable mental ill health. 

17% of people with no educational qualifications; 25% of separated people; and 20% of 

underweight participants indicated probable mental ill health. 16.5% of participants who did 

Score 0

61%

Score 1-3

25%

Score 4+

14%

Score 0

Score 1-3

Score 4+
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not consume alcohol; and 19% of current cigarette smokers indicated probable mental ill 

health. 17% of people residing in the North East had a GHQ-12 score of 4+.   

The detrended and normalized variation in regional employment and unemployment 

rates and the prevalence of probable mental ill health over the HSE years (1998-2006, 2008-

2010 and 2012) is displayed in Figure 4.17.  

 

Figure 4.17: Variation in regional employment and unemployment rates and the 

prevalence of probable mental ill health for men and women of all age categories 

 
 

In Figure 4.17 from the 20th (last quarter of 2002) to the 36th quarter (last quarter of 

2006), as regional employment rates increased, the prevalence of probable mental ill health 

seemed to increase. Conversely, as regional unemployment rates decreased, the prevalence of 

probable mental ill health decreased. From the 45th (1st quarter of 2009) to the 50th quarter (1st 

quarter of 2010), with the sharp increase in regional unemployment rates, the prevalence of 

probable mental ill health increased. During that time period there was a negative relationship 

between regional employment rates and the prevalence of probable mental ill health.  
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4.2.2.2 Modelling – Probability of probable mental ill health 

Ordered logistic regression models for each of the three model classification were fitted 

(Table 4.39). All models had significant results regarding the impact of regional employment 

rates on the probability of no indication of mental ill health, less than optimal mental health, 

and probable mental ill health. In model (d), with a one percentage point increase in regional 

employment rate, the probability of no probable mental ill health increased in proportionate 

terms by 2%; the probability of less than optimal mental health decreased by 0.3%; and the 

probability of probable mental ill health, decreased by 0.5%.  

The impact of changes in the regional unemployment rates on changes in the probability 

of probable mental ill health showed significant results for models (a-c). No significant results 

were observed in model (d). 

 

Table 4.39: Impact of macroeconomic conditions on the probability of probable 

mental ill health   

 Model (a) Model (b) Model (c) Model (d) 

Regional employment rate 

No 

probable 

mental ill 

health 

0.009 
(0.008 ; 0.010)*** 

0.004 
(0.001 ; 0.006)*** 

0.004 
(0.001 ; 0.006)*** 

0.002 
(0.000 ; 0.005)** 

Less than 

optimal 

mental 

health 

-0.011 
(-0.012 ; -0.009)*** 

-0.005 
(-0.008 ; -0.001)*** 

-0.005 
(-0.008 ; -0.002)*** 

-0.003 
(-0.006 ; -0.000)** 

Probable 

mental ill 

health 

-0.019 
(-0.021 ; -0.017)*** 

-0.008 
(-0.014 ; -0.002)*** 

-0.009 
(-0.014 ; -0.003)*** 

-0.005 
(-0.010 ; -0.000)** 

Regional unemployment rate 

No 

probable 

mental ill 

health 

0.035 
(0.028 ; 0.041)*** 

-0.006 
(-0.010 ; -0.001)** 

-0.005 
(-0.010 ; -0.001)** 

-0.004 
(-0.008 ; 0.000) 

Less than 

optimal 

mental 

health 

-0.042 
(-0.050 ; -0.034)*** 

0.007 
(0.001 ; 0.012)** 

0.007 
(0.001 ; 0.012)** 

0.005 
(-0.001 ; 0.010) 

Probable 

mental ill 

health 

-0.076 
(-0.091 ; -0.061)*** 

0.012 
(0.003 ; 0.022)** 

0.012 
(0.002 ; 0.022)** 

0.009 
(-0.001 ; 0.019) 

Note:** p<0.05; *** p<0.01 
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For the stratified models, results for the impact of macroeconomic conditions 

(contemporaneous and time lagged) on the probability of no mental ill health (GHQ-12 score 

of zero), less than optimal mental health (scores of 1-3), and probable mental ill health (scores 

of 4+), are shown in Tables 4.40 and 4.41 for Model (d).  

Nearly all contemporaneous and time lagged regional employment rate models with 

significant results indicated procyclical relationships for no probable mental ill health; 

conversely, there were countercyclical relationships regarding the contemporaneous and time 

lagged models of regional employment rates for less than optimal mental health, and for 

probable mental ill health. The only exception was the stratified model for men and women 

aged 45+, using the four quarter time lagged model: with a one percentage point increase in 

regional employment rate sustained for four quarters, the probability of indicating no mental 

ill health decreased by 0.4%; a positive association was present for less than optimal mental 

health, and for probable mental ill health, showing increases in the estimated probability of 

0.6% and 1.0% respectively. 

The impact of regional unemployment rates on changes in the probability of no 

probable mental ill health, less than optimal mental health, and probable mental ill health, using 

the contemporaneous and time lagged models showed mixed results. These are summarised as 

follows: 

 Men and women aged 16-44: 

▪ A negative association between regional unemployment rates and the 

probability of indicating no mental ill health was found (-1.4%). A 

positive association was present for less than optimal mental health, and 

probable mental ill health (1.6% and 3.0% respectively). 

 Men and women aged 45+ years: 

▪ Using the one quarter time lagged models, the probability of no probable 

mental ill health increased by 1%; and the probability of less than 

optimal mental health, and the probability of probable mental ill health, 

decreased by 1.4% and 2.4% respectively. 

 Men aged 45+ years: 

▪ With a one percentage point increase in regional unemployment rates 

sustained for four quarters, the probability of indicating no mental ill 

health increased by 2%; the probability of less than optimal mental 
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health decreased by 3.3%; and the probability of probable mental ill 

health decreased by 5.3%. 

 Women aged 16-44 years: 

▪ With a one percentage point increase in regional unemployment rates, 

the probability of no indication of mental ill health decreased by 2.5%; 

the probability of less than optimal mental health increased by 2.2%; 

and the estimated probability of probable mental ill health, in 

proportionate terms, increased by 4.7%. 
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Table 4.40: Impact of regional employment rates on the mental ill health (as measured by GHQ-12) 

Demographic 

characteristics 

GHQ-12 category  Regional 

employment rate 

one quarter time 

lag 

4 quarter time lag 8 quarter time lag 

Men and women No probable mental ill health 0.002 0.001 -0.003 -0.003 
(0.000 ; 0.005)** (-0.002 ; 0.004) (-0.008 ; 0.001) (-0.007 ; 0.001) 

Less than optimal mental health -0.003 -0.001 0.004 0.004 
(-0.006 ; -0.000)** (-0.005 ; 0.002) (-0.001 ; 0.010) (-0.001 ; 0.009) 

Probable mental ill health -0.005 -0.002 0.008 0.007 
(-0.010 ; -0.000)** (-0.009 ; 0.004) (-0.001 ; 0.017) (-0.002 ; 0.015) 

Men No probable mental ill health 0.007 0.006 0.000 0.001 
(-0.003 ; 0.017) (-0.003 ; 0.015) (-0.007 ; 0.007) (-0.005 ; 0.007) 

Less than optimal mental health -0.011 -0.009 0.000 -0.002 
(-0.026 ; 0.004) (-0.023 ; 0.004) (-0.011 ; 0.011) (-0.012 ; 0.009) 

Probable mental ill health -0.019 -0.015 0.000 -0.002 
(-0.044 ; 0.006) (-0.038 ; 0.007) (-0.018 ; 0.018) (-0.019 ; 0.014) 

Women 

 

No probable mental ill health 0.006 0.004 -0.005 -0.002 
(0.001 ; 0.012)** (-0.002 ; 0.010) (-0.013 ; 0.003) (-0.006 ; 0.002) 

Less than optimal mental health -0.006 -0.004 0.005 0.002 
(-0.012 ; -0.001)** (-0.010 ; 0.002) (-0.003 ; 0.014) (-0.002 ; 0.006) 

Probable mental ill health -0.012 -0.008 0.011 0.004 
(-0.023 ; -0.002)** (-0.019 ; 0.004) (-0.006 ; 0.027) (-0.004 ; 0.012) 

Men and women 

aged 16-44 

 

No probable mental ill health 0.003 0.001 -0.003 -0.001 
(-0.001 ; 0.008) (-0.004 ; 0.006) (-0.009 ; 0.003) (-0.004 ; 0.002) 

Less than optimal mental health -0.004 -0.001 0.003 0.001 
(-0.009 ; 0.002) (-0.007 ; 0.005) (-0.004 ; 0.010) (-0.003 ; 0.005) 

Probable mental ill health -0.007 -0.002 0.006 0.002 
(-0.017 ; 0.003) (-0.014 ; 0.009) (-0.007 ; 0.018) (-0.005 ; 0.009) 

Men and women 

aged 45+ 

 

No probable mental ill health 0.001 0.001 -0.004 -0.004 
(-0.003 ; 0.006) (-0.004 ; 0.006) (-0.008 ; -0.001)** (-0.009 ; 0.001) 

Less than optimal mental health -0.002 -0.001 0.006 0.006 
(-0.008 ; 0.004) (-0.008 ; 0.005) (0.001 ; 0.011)** (-0.001 ; 0.013) 

Probable mental ill health -0.003 -0.002 0.010 0.010 
(-0.013 ; 0.006) (-0.013 ; 0.009) (0.002 ; 0.018)** (-0.002 ; 0.023) 

Men aged 16-44 No probable mental ill health 0.008 0.006 0.004 0.006 
(-0.004 ; 0.021) (-0.005 ; 0.016) (-0.008 ; 0.015) (-0.001 ; 0.013) 
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 Less than optimal mental health -0.012 -0.008 -0.005 -0.009 
(-0.030 ; 0.006) (-0.024 ; 0.007) (-0.023 ; 0.012) (-0.020 ; 0.001) 

Probable mental ill health -0.020 -0.014 -0.009 -0.016 
(-0.051 ; 0.011) (-0.040 ; 0.012) (-0.038 ; 0.020) (-0.033 ; 0.002) 

Men aged 45+ 

 

No probable mental ill health 0.006 0.005 -0.003 -0.003 
(-0.005 ; 0.018) (-0.009 ; 0.019) (-0.009 ; 0.003) (-0.013 ; 0.008) 

Less than optimal mental health -0.010 -0.008 0.005 0.005 
(-0.029 ; 0.008) (-0.031 ; 0.014) (-0.005 ; 0.014) (-0.013 ; 0.022) 

Probable mental ill health -0.017 -0.014 0.008 0.007 
(-0.047 ; 0.013) (-0.051 ; 0.023) (-0.007 ; 0.023) (-0.021 ; 0.036) 

Women aged 16-

44 

 

No probable mental ill health 0.007 0.002 -0.009 0.000 
(0.001 ; 0.013)** (-0.006 ; 0.010) (-0.021 ; 0.003) (-0.008 ; 0.008) 

Less than optimal mental health -0.006 -0.002 0.008 0.000 
(-0.011 ; -0.001)** (-0.009 ; 0.005) (-0.003 ; 0.020) (-0.008 ; 0.007) 

Probable mental ill health -0.013 -0.004 0.017 -0.001 
(-0.024 ; -0.002)** (-0.020 ; 0.011) (-0.006 ; 0.041) (-0.016 ; 0.015) 

Women aged 

45+ 

 

 

No probable mental ill health 0.006 0.006 -0.001 -0.002 
(-0.001 ; 0.014) (0.000 ; 0.011)** (-0.008 ; 0.005) (-0.010 ; 0.006) 

Less than optimal mental health -0.007 -0.007 0.002 0.002 
(-0.015 ; 0.001) (-0.013 ; -0.000)** (-0.006 ; 0.009) (-0.007 ; 0.012) 

Probable mental ill health -0.014 -0.012 0.003 0.004 
(-0.029 ; 0.002) (-0.024 ; -0.001)** (-0.011 ; 0.017) (-0.013 ; 0.021) 

Note:** p<0.05; *** p<0.01 
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Table 4.41: Impact of regional unemployment rates on the mental ill health (as measured by GHQ-12) 
Demographic 

characteristics 
GHQ-12 category  

Regional 

unemployment rate 

one quarter time 

lag 
4 quarter time lag 8 quarter time lag 

Men and women 

No probable mental ill health -0.004 0.001 0.004 0.000 
(-0.008 ; 0.000) (-0.004 ; 0.006) (-0.004 ; 0.012) (-0.007 ; 0.007) 

Less than optimal mental health 0.005 -0.001 -0.005 0.000 
(-0.001 ; 0.010) (-0.007 ; 0.005) (-0.015 ; 0.005) (-0.009 ; 0.009) 

Probable mental ill health 0.009 -0.002 -0.008 0.000 
(-0.001 ; 0.019) (-0.013 ; 0.010) (-0.027 ; 0.010) (-0.016 ; 0.016) 

Men 

No probable mental ill health -0.003 -0.004 0.006 -0.006 
(-0.012 ; 0.006) (-0.015 ; 0.007) (-0.004 ; 0.015) (-0.012 ; 0.000) 

Less than optimal mental health 0.005 0.006 -0.009 0.009 
(-0.009 ; 0.019) (-0.011 ; 0.023) (-0.023 ; 0.006) (-0.001 ; 0.019) 

Probable mental ill health 0.009 0.010 -0.014 0.015 
(-0.014 ; 0.031) (-0.018 ; 0.037) (-0.038 ; 0.009) (-0.001 ; 0.031) 

Women 

 

No probable mental ill health -0.011 0.010 0.006 -0.004 
(-0.025 ; 0.003) (-0.001 ; 0.021) (-0.011 ; 0.023) (-0.020 ; 0.012) 

Less than optimal mental health 0.011 -0.010 -0.006 0.004 
(-0.003 ; 0.026) (-0.021 ; 0.001) (-0.024 ; 0.011) (-0.013 ; 0.021) 

Probable mental ill health 0.023 -0.020 -0.013 0.008 
(-0.006 ; 0.051) (-0.042 ; 0.002) (-0.047 ; 0.022) (-0.025 ; 0.040) 

Men and women 

aged 16-44 

 

No probable mental ill health -0.014 -0.009 -0.003 0.004 
(-0.023 ; 0.006)*** (-0.019 ; 0.002) (-0.010 ; 0.003) (-0.005 ; 0.013) 

Less than optimal mental health 0.016 0.010 0.004 -0.005 
(-0.007 ; 0.026)*** (-0.002 ; 0.022) (-0.004 ; 0.012) (-0.016 ; 0.006) 

Probable mental ill health 0.030 0.018 0.007 -0.009 
(0.012; 0.048)*** (-0.004 ; 0.041) (-0.007 ; 0.022) (-0.029 ; 0.011) 

Men and women 

aged 45+ 

 

No probable mental ill health 0.005 0.010 0.010 -0.006 
(-0.004 ; 0.014) (0.001 ; 0.020)** (-0.002 ; 0.022) (-0.014 ; 0.002) 

Less than optimal mental health -0.006 -0.014 -0.014 0.008 
(-0.018 ; 0.005) (-0.026 ; -0.001)** (-0.030 ; 0.002) (-0.003 ; 0.020) 

Probable mental ill health -0.011 -0.024 -0.024 0.014 
(-0.032 ; 0.010) (-0.046 ; -0.002)** (-0.052 ; 0.004) (-0.005 ; 0.034) 

Men aged 16-44 
No probable mental ill health -0.014 -0.018 -0.009 -0.008 

(-0.031 ; 0.002) (-0.037 ; 0.000) (-0.024 ; 0.005) (-0.020 ; 0.005) 
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 Less than optimal mental health 0.021 0.027 0.014 0.012 
(-0.003 ; 0.045) (-0.000 ; 0.054) (-0.007 ; 0.035) (-0.007 ; 0.030) 

Probable mental ill health 0.035 0.045 0.023 0.019 
(-0.006 ; 0.076) (-0.000 ; 0.091) (-0.012 ; 0.058) (-0.012 ; 0.050) 

Men aged 45+ 

 

No probable mental ill health 0.007 0.012 0.020 -0.006 
(-0.002 ; 0.017) (-0.005 ; 0.028) (0.002 ; 0.039)** (-0.018 ; 0.007) 

Less than optimal mental health -0.012 -0.019 -0.033 0.010 
(-0.027 ; 0.003) (-0.046 ; 0.008) (-0.063 ; -0.003)** (-0.011 ; 0.031) 

Probable mental ill health -0.020 -0.031 -0.053 0.016 
(-0.044 ; 0.005) (-0.074 ; 0.013) (-0.102 ; -0.005)** (-0.018 ; 0.049) 

Women aged 16-

44 

 

No probable mental ill health -0.025 0.007 0.007 0.009 
(-0.041 ; -0.009)*** (-0.010 ; 0.024) (-0.019 ; 0.034) (-0.011 ; 0.029) 

Less than optimal mental health 0.022 -0.006 -0.007 -0.009 
(0.008 ; 0.037)*** (-0.022 ; 0.010) (-0.031 ; 0.018) (-0.028 ; 0.010) 

Probable mental ill health 0.047 -0.013 -0.014 -0.018 
(0.016 ; 0.078)*** (-0.045 ; 0.020) (-0.065 ; 0.037) (-0.058  ; 0.021) 

Women aged 

45+ 

 

 

No probable mental ill health -0.001 0.015 0.006 -0.017 
(-0.021 ; 0.020) (-0.005 ; 0.034) (-0.008 ; 0.020) (-0.035 ; 0.001) 

Less than optimal mental health 0.001 -0.017 -0.007 0.020 
(-0.022 ; 0.024) (-0.039 ; 0.005) (-0.023 ; 0.009) (-0.002 ; 0.042) 

Probable mental ill health 0.001 -0.031 -0.013 0.037 
(-0.042 ; 0.045) (-0.073 ; 0.010) (-0.044 ; 0.018) (-0.003 ; 0.077) 

Note:** p<0.05; *** p<0.01 
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Table 15 (included in the appendix) shows results for the other covariates in the model 

for the impact of changes in the regional employment rate on changes in the probability of no 

mental ill health, less than optimal mental health, and probable mental ill health for men and 

women of all ages.  These are briefly summarised below for probable mental ill health  

(GHQ-12 score of 4+). 

 

Probable mental ill health by Government Office Region: 

 

Participants residing in the North West and in Yorkshire and the Humber had a lower 

estimated probability of probable mental ill health than individuals residing in the North East. 

Participants in London had a higher estimated probability of probable mental ill health than 

individuals residing in the North East. 

 

Probable mental ill health, by age group, sex, ethnic group, and number of adults, children and 

infants in the household: 

 

Participants from the age categories 55-64, 65-74 and 75+ had a lower probability of 

indicating probable mental ill health than those aged 16-24.  

Women had a higher probability of indicating probable mental ill health in comparison 

to men.  

Participants from the Asian ethnic group had a higher probability of a high GHQ-12 

score in comparison to those from the White ethnic group.  

Compared to those living alone, participants living with other adults had a lower 

estimated probability of probable mental ill-health.  

Individuals with at least 1 child residing in their household had a lower estimated 

probability of probable mental ill health than for those with no children residing in the 

household. Similarly, those with one infant in the household had a lower probability of 

probable mental ill health than those with no infants.  

 

Probable mental ill health, by social class, highest education qualification and marital status: 

 

Those from the intermediate social class had a higher probability of probable mental ill 

health than participants in the professional class.  

Participants without a degree had a lower estimated probability of probable mental ill 

health than those with a degree. 
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Married persons had a lower probability of probable mental ill health than participants 

who were single; whilst persons divorced or separated had a higher probability of probable 

mental ill health than those who were single.  

 

Probable mental ill health, by BMI status, smoking status and alcohol consumption status: 

 

Participants with a BMI status of normal weight and overweight had a lower probability 

of probable mental ill health than those classed as underweight. 

Current cigarette smokers had a higher probability of probable mental ill health than 

non-smokers. Alcohol consumers had a lower probability of probable mental ill health than 

non-alcohol consumers.  

 

Probable mental ill health, by equivalised income quintiles and economic activities 

 

Participants from the second to the top equivalised income quintile had a lower 

probability of probable mental ill health than those from the bottom quintile. ILO-unemployed, 

retired, and economically inactive participants had a higher probability of probable mental ill 

health than those in-employment. 
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4.2.3 Limiting longstanding illness 
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4.2.3.1 Descriptive statistics 

The prevalence of limiting longstanding illness followed a fairly stable trend. Year 2004 

had the highest percentage of individuals with a limiting longstanding illness, 27.64% (Figure 

4.18). Year 2012 had the lowest with 24.16%.  

 

Figure 4.18: Prevalence of limiting longstanding illness, 1998-2013 (%) 

 
 

Throughout the time span approximately 27% of women reported a limiting 

longstanding illness, compared with 24.7% of men.  

 

Figure 4.19: Prevalence of limiting long standing illness, men versus women (%) 

  

 Women aged 45+ had the highest prevalence of limiting longstanding illness (36.58%) 

in comparison to the remaining demographic categories. Men aged 16-44 had the lowest 

(13.03%) (Figure 4.20). 
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 Figure 4.20: Prevalence of limiting longstanding illness with respect to 

demographic categories 

 

 

In Table 16 (included in the appendix), 52.11% of participants aged 75+ had a limiting 

longstanding illness; whilst 10.28% of people aged 16-24 had a limiting longstanding illness. 

26.55% of participants from the White ethnic group had a limiting longstanding illness. 36.8% 

of participants residing with no other adults had a limiting longstanding illness. Nearly 30% of 

people not residing with children had a limiting longstanding illness; and 26.7% residing with 

no infants had the condition.  38.5% of individuals in the bottom equivalised income quintile; 

35% of participants in the unskilled social class; 44.6% of retired people; 40.5% of people with 

no education qualifications; 47.18% of widowed individuals; 33% of people with obese BMI 

status; 30.28% of non-alcohol consuming individuals; and 27.27% of current cigarette smokers 

had the highest prevalence of limiting longstanding illness compared with the other groups.  

 The detrended and normalized linear relationships between regional employment and 

unemployment rates and the prevalence of limiting longstanding illness is displayed in Figure 

4.21. 

The trend of the prevalence of longstanding illness was fairly sporadic. From the 47th 

quarter onwards, a negative relationship between the regional employment rate and the 

prevalence of limiting longstanding illness was observed (as regional employment rates 

decreased, the prevalence of limiting longstanding illness increased).   
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Figure 4.21: Detrended and normalized regional employment and unemployment rate on 

the prevalence of limiting longstanding illness 
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4.2.3.2 Results 

Model (a) showed significant results for both regional employment and unemployment 

rates on changes in the probability of limiting longstanding illness. With a one percentage point 

increase in regional employment rates, the probability of limiting longstanding illness 

decreased by 1.0%, in proportionate terms. The impact of regional unemployment rates also 

showed a decrease of 4.1% in the probability of limiting longstanding illness using model (a). 

 
Table 4.42:  Impact of regional employment and unemployment rates on the 

probability of limiting longstanding illnesses 

Model (a) Model (b) Model (c) Model (d) 

Regional employment rate 

-0.010 
(-0.011 ; -0.009)*** 

0.002 
(-0.004 ; 0.008) 

0.004 
(-0.003 ; 0.010) 

0.012 
(0.005 ; 0.019)*** 

Regional unemployment rate 

-0.041 
(-0.052 ; -0.030)*** 

0.008 
(-0.004 ; 0.020) 

0.004 
(-0.009 ; 0.018) 

-0.002 
(-0.016 ; 0.012) 

Note:** p<0.05; *** p<0.01 

 

Models (b) and (c) showed non-significant results. Model (d) which included the 

greatest number of covariates showed a significant result for the regional employment rate. 

With a one percentage point increase in regional employment rate, the probability of limiting 

longstanding illness increased by 1.2% for men and women.   

Results for the stratified models using model (d) are shown in Table 4.43. With a one 

percentage point increase in regional employment rates, the probability of limiting 

longstanding illness for men and women aged 16-44 was associated with an increase of 2%.  

With a one percentage point increase in the regional employment rate sustained for one 

quarter, the probability of limiting longstanding illness increased by 1.2% for men and women. 

With a one percentage point increase in the regional employment rate sustained for four 

yearly quarters, the estimated probability of limiting longstanding illness for men and women 

increased by 1.7%; for men and women aged 16-44 it showed an increase of 2.3%; and for 

participants aged 45+ it showed an increase of 1.3%. 

For the eight quarter time lagged regional employment rates, all significant results 

indicated a procyclical relationship. With a one percentage point increase in regional 

employment rate sustained for eight yearly quarters, the probability of limiting longstanding 
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illness for men and women increased by 1.6%; for men and women aged 16-44 it increased by 

2.8%; and for men aged 16-44 it increased by 3%.  

The contemporaneous model and the one and four quarter time lagged models for the 

impact of regional unemployment rates had no significant results. The eight quarter time lagged 

models had several significant results: all of which showed a negative correlation. With a one 

percentage point increase in the regional unemployment rates sustained for eight quarters, the 

probability of limiting longstanding illness for men and women decreased by 1.6%; for men 

and women aged 16-44 it decreased by 4.5%; and for men aged 16-44 it decreased by 5.8%.   
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Table 4.43: Impact of regional employment and unemployment rates on probability of limiting longstanding illness 

Regional employment rate  

Demographic characteristics Regional employment rate 1-quarter 4-quarters 8-quarters 

Men and women 
0.012 0.012 0.017 0.016 

(0.005 ; 0.019)*** (0.003 ; 0.022)** (0.009 ; 0.025)*** (0.008 ; 0.023)*** 

Men 
-0.003 -0.003 0.010 0.008 

(-0.031 ; 0.025) (-0.030 ; 0.024) (-0.012 ; 0.032) (-0.004 ; 0.021) 

Women 
0.000 0.000 0.012 0.006 

(-0.032 ; 0.033) (-0.033 ; 0.034) (-0.002 ; 0.027) (-0.013 ; 0.025) 

Men and women aged 16-44 
0.020 0.018 0.023 0.028 

(0.005 ; 0.034)*** (-0.000 ; 0.037) (0.008 ; 0.037)*** (0.015 ; 0.041)*** 

Men and women aged 45+ 
0.006 0.008 0.013 0.008 

(-0.002 ; 0.014) (-0.002 ; 0.018) (0.000 ; 0.025)** (-0.001 ; 0.018) 

Men aged 16-44 
0.002 -0.002 0.009 0.030 

(-0.031 ; 0.034) (-0.038 ; 0.033) (-0.027 ; 0.046) (0.004 ; 0.056)** 

Men aged 45+ 
-0.008 -0.004 0.009 -0.003 

(-0.033 ; 0.017) (-0.029 ; 0.020) (-0.004 ; 0.022) (-0.016 ; 0.010) 

Women aged 16-44 
0.019 0.010 0.024 0.025 

(-0.023 ; 0.061) (-0.036 ; 0.056) (-0.001 ; 0.048) (-0.019 ; 0.069) 

Women aged 45+ 
-0.007 -0.003 0.007 -0.001 

(-0.033 ; 0.019) (-0.028 ; 0.021) (-0.014 ; 0.028) (-0.015 ; 0.012) 

Regional unemployment rate 

Demographic characteristics Regional unemployment rate 1-quarter 4-quarters 8-quarters 

Men and women 
-0.002 0.000 -0.012 -0.016 

(-0.016 ; 0.012) (-0.020 ; 0.019) (-0.027 ; 0.004) (-0.027 ; -0.006)*** 

Men 
-0.016 -0.005 -0.022 -0.017 

(-0.052 ; 0.021) (-0.039 ; 0.030) (-0.051 ; 0.007) (-0.034 ; 0.001) 

Women 
0.012 0.002 -0.007 -0.019 

(-0.023 ; 0.048) (-0.038 ; 0.042) (-0.029 ; 0.015) (-0.040 ; 0.002) 

Men and women aged 16-44 
-0.007 -0.001 -0.021 -0.045 

(-0.045 ; 0.031) (-0.042 ; 0.040) (-0.045 ; 0.002) (-0.073 ; -0.017)*** 

Men and women aged 45+ 
0.004 0.002 -0.004 0.000 

(-0.007 ; 0.015) (-0.011 ; 0.015) (-0.020 ; 0.011) (-0.014 ; 0.014) 

Men aged 16-44 -0.023 0.004 -0.028 -0.058 
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(-0.078 ; 0.032) (-0.046 ; 0.054) (-0.064 ; 0.008) (-0.106 ; -0.010)** 

Men aged 45+ 
-0.006 -0.004 -0.014 0.006 

(-0.037 ; 0.025) (-0.042 ; 0.035) (-0.040 ; 0.012) (-0.018 ; 0.030) 

Women aged 16-44 
0.005 -0.012 -0.022 -0.038 

(-0.072 ; 0.081) (-0.068 ; 0.043) (-0.066 ; 0.023) (-0.098 ; 0.022) 

Women aged 45+ 
0.013 0.004 0.000 -0.009 

(-0.011 ; 0.038) (-0.027 ; 0.036) (-0.021 ; 0.021) (-0.029 ; 0.012) 

Note:** p<0.05; *** p<0.01 
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Full regression model results for the impact of changes in regional employment rates 

on limiting longstanding illness for men and women showed the following (Table 17 in the 

appendix).  

Participants residing in all Government Office Regions had lower probabilities of 

limiting longstanding illness than those residing in the North East. People interviewed in years 

2008, 2009, 2011 and 2012 had lower probabilities of limiting longstanding illness than those 

interviewed in year 1998. Individuals aged 25 years and over had higher probabilities of 

limiting longstanding illness than those aged 16-24 years. Individuals from the Black, Asian, 

and Other ethnic groups had lower probabilities of limiting longstanding illness than those from 

the White ethnic group. Those residing in households with at least one other adult had lower 

probabilities of limiting longstanding illness than those residing with no other adults in their 

household. Individuals residing with at least one child in the household had a lower probability 

of limiting longstanding illness than those with no children; and those living with at last one 

infant had a lower probability of limiting longstanding illness than those with no infants in the 

household. People from the skilled manual and partly skilled social classes had higher 

probabilities of limiting longstanding illness than those from the professional social class. 

Individuals with the highest educational qualifications of below degree, CSE and no 

qualifications, had higher probabilities of limiting longstanding illness than those with a degree 

or above. Married and widowed persons had a lower probability of limiting longstanding illness 

than participants who were single, whilst the separated had a higher probability than persons 

who were single. The probability of limiting longstanding illness was highest for the obese. 

Those from the second to the top equivalised income quintiles had lower probabilities of 

limiting longstanding illness than those from the bottom quintile. ILO-unemployed, retired and 

economically inactive people had higher probabilities of limiting longstanding illness than 

people in-employment. Individuals that consumed alcohol one week prior to the HSE interview 

had a lower probability of limiting longstanding illness than those who did not consume any. 

Current cigarette smokers had a higher probability of limiting longstanding illness than non-

smokers.  
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4.2.4 Self-assessed general health 
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4.2.4.1 Descriptive statistics  

Self-reported general health showed an unwavering trend throughout the time frame. 

Figure 4.22 shows the percentage of the sample within each individual year who reported 

bad/very bad, fair, and good/very general health. The percentage of individuals who reported 

bad/ very bad health ranged from 6.43% to 7.83%.  

Year 2010 showed the highest percentage of people reporting bad/ very bad general 

health, whilst 2000 had the lowest (7.8% and 6.4% respectivley). 

 

Figure 4.22: Self-assessed general health responses, bad/ very bad, fair and good/ 

very good, presented as yearly percentages 
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74% of the sample reported good/very good general health; 19% reported fair general 

health; and 7% reported bad/very bad general health (Figure 4.23). 

 

Figure 4.23: Self-assessed general health (%) 

 
 

Table 18 (in the appendix) shows a summary of the covariates used in this analysis. 

10.83% of participants from the North East reported bad/very bad general health, and 66.8% 

reported good/ very good general health. 5.1% of participants from the South East reported 

bad/ very bad general health, whilst 77.97% reported good/ very good general health. 7.3% of 

men reported bad/ very bad general health, and 74.5% reported good/ very good general health. 

15.24% of people aged 75+ reported bad / very bad general health; 8.24% of participants from 

the Asian ethnic group reported bad/ very bad general health; and 13% of individuals from the 

unskilled social class reported bad/ very bad general health. 14.53% of people with no formal 

educational qualifications reported bad/ very bad general health and 88% of those with a degree 

or above reported good/ very good general health. 81.11% of single individuals reported good/ 

very good general health, and 14.11% of widowed participants reported bad/ very bad general 

health. 1.73% of persons from the top equivalised income quintile, and 10.82% of those from 

the second equivalised income quintile, reported bad/ very bad general health. 17.5% of the 

economically inactive group reported bad/ very bad general health. 81.8% of people with 

7%

19%

74%

Bad/very bad Fair Good/very good
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normal weight reported good/ very good general health. 9.05% of non-alcohol consumers 

reported bad/ very bad general health, and 9.7% of current smokers reported bad/ very bad 

general health. 11.55% of adults residing in a household with no other adults reported bad/ very 

bad general health; 8.41% of adults with children residing at the household reported bad/ very 

bad general health, and 7.48% of adults with no infants living at the household reported bad/ 

very bad general health. 

The detrended and normalized associations for regional employment and 

unemployment rates and the prevalence of bad/very bad self-assessed general health is 

displayed in Figure 4.24. During the first 16 quarters, as regional employment rates increased, 

the prevalence of bad/very bad general health increased in accordance. In general, from the 44th 

quarter onwards, as regional unemployment rates increased, the prevalence of bad/very bad 

reported health decreased.  

 

Figure 4.24: Detrended and normalized regional employment and unemployment 

rates and self-assessed general health  
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4.2.4.2 Modelling   

The impact of changes in the regional employment rate on estimated probabilities of 

bad/very bad, fair, and good/very good self-assessed general health had significant results using 

models (a) and (b), as is shown in Table 4.44.  For model (a), with a one percentage point 

increase in regional employment rates, the probability of bad/very bad general health decreased 

by 0.5%; for fair status, it decreased by 0.4%; and for good/very good health it increased by 

0.1%. In model (b), with a one percentage point increase in regional employment rates, the 

probability of bad/very bad health decreased by 0.5%; the probability of fair health decreased 

by 0.4%; and for good/very good health it increased by 0.1%. Models (c) and (d) showed no 

statistically significant results.  

 

Table 4.44:  Impact of regional employment and unemployment rates on the 

probability of a reported bad/very bad and good/very good self-assessed general health 

responses 
 Model (a) Model (b) Model (c) Model (d) 

Regional employment rate 

Bad/very 

bad 

-0.005 -0.005 -0.003 0.006 
(-0.007 ; -0.004)*** (-0.010 ; -0.000)** (-0.009 ; 0.004) (-0.002 ; 0.015) 

Fair 
-0.004 -0.004 -0.002 0.005 

(-0.005 ; -0.003)*** (-0.008 ; -0.000)** (-0.007  0.003) (-0.002 ; 0.012) 

Good/very 

good 

0.001 0.001 0.001 -0.001 

(0.001 ; 0.002)*** (0.000 ; 0.003)** (-0.001 ; 0.002) (-0.003 ; 0.000) 

Regional unemployment rate 

Bad/very 

bad 

-0.017 0.016 0.011 0.003 
(-0.028 ; -0.007)*** (0.004 ; 0.027)*** (-0.007 ; 0.029) (-0.016 ; 0.022) 

Fair 
-0.013 0.012 0.009 0.003 

(-0.021 ; -0.005)*** (0.003 ; 0.021)*** (-0.005 ; 0.023) (-0.013 ; 0.018) 

Good/very 

good 

0.005 -0.004 -0.002 -0.001 

(0.002 ; 0.007)*** (-0.007 ; -0.001)*** (-0.006 ; 0.002) (-0.005 ; 0.003) 

Note:** p<0.05; *** p<0.01 

 

Using model (a) with a one-percentage point increase in regional unemployment rates 

(Table 4.44), the probability of bad/very bad health decreased by 1.7%; the probability of fair 

health decreased by 1.3%; and for good/very good health it increased by 0.5%. In model (b), 

with a one-percentage point increase in regional unemployment rates, the probability of 

bad/very bad health, increased by 1.6%; fair health increased by 1.2%; and for good/very good 

health it decreased by 0.4%. Models (c) and (d) showed non-significant results.  
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Tables 4.45 and 4.46 show results for the impact of changes in regional employment 

and unemployment rates, respectively, on the probability of reporting bad/very bad, fair and 

good/very good health, using both contemporaneous and time lagged models. 

For the contemporaneous models changes in regional employment rates showed 

significant results only for, men and women aged 16-44 and men aged 45+. With a one 

percentage point increase in the regional employment rate, men and women aged 16-44 showed 

an increase of 2.1% in the probability of reporting bad/ very bad health; an increase of 1.8% 

for fair health; and a decrease of 0.3% in the probability of reporting good/very good health. 

Men aged 45+ showed a decrease of 3.4% in the probability of reporting bad/very bad health; 

a decrease of 2.3% in fair health; and an increase of 1.1% in the probability of reporting 

good/very good health.  

Results of the time lagged models showed mixed results. For men and women of all 

ages, with a one percentage point increase in the regional employment rate sustained for one 

quarter, the probability of reporting bad/very bad health increased by 0.7%; an increase in the 

probability of fair health by 0.6%; but no significant result was observed for the probability of 

reporting good/very good health. Using the four and eight quarter time lagged models, men 

and women of all ages showed an increase in the probability of reporting bad/very bad health, 

and fair health; and a decrease in the probability of reporting good/ very good health.  

With a one percentage point increase in the regional employment rates sustained for 

one quarter, the probability of reporting bad/ very bad health for men and women aged 16-44 

years increased by 1.9%. The probability of reporting fair health increased by 1.7%; and for 

good/very good health it decreased by 0.2%. A similar association was observed for men and 

women aged 16-44 years using the four and eight quarter time lagged models. For men aged 

45+, the probability of reporting bad/ very bad health with a one percentage point increase in 

regional employment rates sustained for one-quarter decreased by 2.8%; the probability of 

reporting fair health decreased by 1.9%; and for good/ very good health it increased by 0.9%.  

For the contemporaneous model of the impact of changes in the regional unemployment 

rate on general health, only the stratified model for men aged 16-44 years, and for women aged 

16-44 years showed significant results. With a one percentage point increase in the regional 

unemployment rate, the probability of reporting bad/very bad health decreased by 4.1% for 

men aged 16-44 years; and it increased by 5% for women aged 16-44 years. The probability of 

reporting fair health decreased by 3.6% for men aged 16-44 years; and it increased by 4.3% for 

women aged 16-44 years. The probability of reporting good/very good health increased by 

0.5% for men aged 16-44 years; and it decreased by 0.7% for women aged 16-44 years.  
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For the one and four quarter time lagged models no statistically significant results were 

observed. Results for the 8 quarter time lagged models were statistically significant for men 

and women of all ages, for women, and for men and women aged 16-44. Generally, sustained 

increases in the unemployment rate were associated with decreases in the probability of 

reporting bad/very bad health, and with increases in the probability of reporting good/very good 

health. 
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Table 4.45:  Impact of regional employment rate on the probability of a reported bad/very bad and good/very good self-

assessed general health responses (contemporaneous and time lagged models)   

Demographic 

characteristics 

self-assessed 

general health 

Regional 

employment rate 

One quarter time 

lag 
4 quarter time lag 8 quarter time lag 

Men and women 

Bad/very bad 
0.006 0.007 0.013 0.017 

(-0.002 ; 0.015) (0.000 ; 0.014)** (0.003 ; 0.024)** (0.005 ; 0.028)*** 

Fair 
0.005 0.006 0.010 0.013 

(-0.002 ; 0.012) (0.000 ; 0.011)** (0.002 ; 0.019)** (0.004 ; 0.022)*** 

Good/very good 
-0.001 -0.001 -0.003 -0.003 

(-0.003 ; 0.000) (-0.003 ; 0.000) (-0.005 ; -0.001)** (-0.006 ; -0.001)*** 

Men 

Bad/very bad 
-0.013 -0.016 -0.002 0.015 

(-0.031 ; 0.004) (-0.035 ; 0.002) (-0.032 ; 0.027) (-0.018 ; 0.047) 

Fair 
-0.011 -0.013 -0.002 0.012 

(-0.025 ; 0.003) (-0.028 ; 0.002) (-0.026 ; 0.022) (-0.014 ; 0.038) 

Good/very good 
0.003 0.003 0.000 -0.003 

(-0.001 ; 0.006) (-0.000 ; 0.007) (-0.005 ; 0.006) (-0.009 ; 0.004) 

Women 

Bad/very bad 
-0.006 -0.006 0.008 0.006 

(-0.024 ; 0.013) (-0.022 ; 0.009) (-0.003 ; 0.019) (-0.005 ; 0.018) 

Fair 
-0.004 -0.005 0.006 0.005 

(-0.019 ; 0.010) (-0.017 ; 0.007) (-0.002 ; 0.015) (-0.004 ; 0.014) 

Good/very good 
0.001 0.001 -0.002 -0.001 

(-0.003 ; 0.005) (-0.002 ; 0.005) (-0.004 ; 0.001) (-0.004 ; 0.001) 

Men and women aged 

16-44 

Bad/very bad 
0.021 0.019 0.023 0.033 

(0.009 ; 0.032)*** (0.007 ; 0.031)*** (0.011 ; 0.035)*** (0.014 ; 0.051)*** 

Fair 
0.018 0.017 0.020 0.029 

(0.008 ; 0.028)*** (0.006 ; 0.027)*** (0.009 ; 0.030)*** (0.012 ; 0.045)*** 

Good/very good 
-0.003 -0.002 -0.003 -0.004 

(-0.004  -0.001)*** (-0.004 ; -0.001)*** (-0.004 ; -0.001)*** (-0.006 ; -0.002)*** 

Men and women aged 

45+ 

Bad/very bad 
-0.004 -0.001 0.006 0.007 

(-0.014 ; 0.006) (-0.015 ; 0.014) (-0.009 ; 0.022) (-0.003 ; 0.018) 

Fair 
-0.002 0.000 0.004 0.005 

(-0.009 ; 0.004) (-0.010 ; 0.009) (-0.006 ; 0.015) (-0.002 ; 0.012) 

Good/very good 
0.001 0.000 -0.002 -0.002 

(-0.002 ; 0.005) (-0.005 ; 0.005) (-0.007 ; 0.003) (-0.006 ; 0.001) 
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Men aged 16-44 

Bad/very bad 
0.012 0.003 -0.012 0.029 

(-0.011 ; 0.036) (-0.026 ; 0.033) (-0.061 ; 0.037) (-0.038 ; 0.096) 

Fair 
0.011 0.003 -0.011 0.026 

(-0.010 ; 0.032) (-0.023 ; 0.029) (-0.054 ; 0.032) (-0.033 ; 0.085) 

Good/very good 
-0.001 0.000 0.001 -0.003 

(-0.004 ; 0.001) (-0.004 ; 0.003) (-0.004 ; 0.007) (-0.011 ; 0.004) 

Men aged 45+ 

Bad/very bad 
-0.034 -0.028 0.001 0.006 

(-0.054 ; -0.015)*** (-0.056 ; -0.001)** (-0.025 ; 0.026) (-0.015 ; 0.027) 

Fair 
-0.023 -0.019 0.001 0.004 

(-0.036 ; -0.010)*** (-0.037 ; -0.000)** (-0.016 ; 0.017) (-0.010 ; 0.018) 

Good/very good 
0.011 0.009 0.000 -0.002 

(0.005 ; 0.018)*** (0.000 ; 0.019)** (-0.009 ; 0.008) (-0.009 ; 0.005) 

Women aged 16-44 

Bad/very bad 
0.009 0.002 0.027 0.027 

(-0.028 ; 0.046) (-0.034 ; 0.037) (-0.001 ; 0.055) (-0.007 ; 0.061) 

Fair 
0.008 0.002 0.024 0.023 

(-0.025 ; 0.040) (-0.029 ; 0.032) (-0.001 ; 0.048) (-0.006 ; 0.053) 

Good/very good 
-0.001 0.000 -0.004 -0.004 

(-0.006 ; 0.004) (-0.005 ; 0.005) (-0.007 ; 0.000) (-0.008 ; 0.001) 

Women aged 45+ 

Bad/very bad 
-0.014 -0.012 -0.003 -0.005 

(-0.028 ; 0.001) (-0.030 ; 0.006) (-0.031 ; 0.024) (-0.024 ; 0.015) 

Fair 
-0.009 -0.008 -0.002 -0.003 

(-0.019 ; 0.001) (-0.020 ; 0.004) (-0.021 ; 0.016) (-0.016 ; 0.010) 

Good/very good 
0.005 0.004 0.001 0.002 

(-0.000 ; 0.009) (-0.002 ; 0.010) (-0.008 ; 0.010) (-0.005 ; 0.008) 

Note:** p<0.05; *** p<0.01 
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Table 4.46:  Impact of regional unemployment rate on the probability of a reported bad/very bad and good/very good 

self-assessed general health responses (Contemporaneous and time lagged models) 

Demographic 

characteristics 

Self-assessed 

general health 

Regional 

unemployment rate 

One quarter time 

lag 
4 quarter time lag 8 quarter time lag 

Men and women 

 

Bad/very bad 0.003 0.007 -0.005 -0.014 

 (-0.016 ; 0.022) (-0.009 ; 0.024) (-0.026 ; 0.016) (-0.026 ; -0.001)** 

Fair 0.003 0.006 -0.004 -0.011 

 (-0.013 ; 0.018) (-0.007 ; 0.019) (-0.021 ; 0.013) (-0.021 ; -0.001)** 

Good/very good -0.001 -0.002 0.001 0.003 

 (-0.005 ; 0.003) (-0.005 ; 0.002) (-0.003 ; 0.005) (0.000 ; 0.005)** 

Men 

 

Bad/very bad -0.009 0.003 0.008 -0.005 

 (-0.029 ; 0.011) (-0.021 ; 0.028) (-0.025 ; 0.040) (-0.043 ; 0.033) 

Fair -0.007 0.003 0.006 -0.004 

 (-0.023 ; 0.009) (-0.017 ; 0.022) (-0.020 ; 0.032) (-0.035 ; 0.027) 

Good/very good 0.002 -0.001 -0.001 0.001 

 (-0.002 ; 0.006) (-0.006 ; 0.004) (-0.008 ; 0.005) (-0.007 ; 0.008) 

Women 

 

Bad/very bad 0.026 0.023 -0.017 -0.026 

 (-0.001 ; 0.053) (-0.007 ; 0.053) (-0.046 ; 0.012) (-0.046 ; -0.006)** 

Fair 0.020 0.018 -0.013 -0.020 

 (-0.001 ; 0.042) (-0.006 ; 0.042) (-0.036 ; 0.009) (-0.036 ; -0.004)** 

Good/very good -0.006 -0.005 0.004 0.006 

 (-0.012 ; 0.000) (-0.011 ; 0.002) (-0.003 ; 0.010) (0.001 ; 0.010)** 

Men and women aged 

16-44 

Bad/very bad -0.003 -0.002 -0.014 -0.039 

 (-0.027 ; 0.022) (-0.033 ; 0.028) (-0.040 ; 0.013) (-0.063 ; -0.016)*** 

Fair -0.002 -0.002 -0.012 -0.034 

 (-0.024 ; 0.020) (-0.029 ; 0.024) (-0.035 ; 0.011) (-0.055 ; -0.014)*** 

Good/very good 0.000 0.000 0.002 0.005 

 (-0.003 ; 0.003) (-0.004 ; 0.004) (-0.002 ; 0.005) (0.002 ; 0.008)*** 

Men and women aged 

45+ 

 

Bad/very bad 0.012 0.016 0.003 0.005 

 (-0.015 ; 0.039) (-0.009 ; 0.040) (-0.021 ; 0.028) (-0.011 ; 0.020) 

Fair 0.008 0.010 0.002 0.003 

 (-0.010 ; 0.026) (-0.006 ; 0.027) (-0.014 ; 0.018) (-0.007 ; 0.013) 

Good/very good -0.004 -0.005 -0.001 -0.001 
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 (-0.013 ; 0.005) (-0.013 ; 0.003) (-0.009 ; 0.007) (-0.006 ; 0.003) 

Men aged 16-44 

 

Bad/very bad -0.041 -0.024 0.013 -0.026 

 (-0.076 ; -0.006)** (-0.050 ; 0.001) (-0.025 ; 0.051) (-0.097 ; 0.045) 

Fair -0.036 -0.021 0.012 -0.023 

 (-0.068 ; -0.005)** (-0.044 ; 0.001) (-0.022 ; 0.045) (-0.086 ; 0.040) 

Good/very good 0.005 0.003 -0.002 0.003 

 (0.001 ; 0.009)** (-0.000 ; 0.006) (-0.006 ; 0.003) (-0.005 ; 0.011) 

Men aged 45+ 

 

Bad/very bad 0.017 0.022 0.007 0.011 

 (-0.015 ; 0.049) (-0.023 ; 0.067) (-0.031 ; 0.046) (-0.026 ; 0.048) 

Fair 0.011 0.015 0.005 0.007 

 (-0.010 ; 0.033) (-0.015 ; 0.045) (-0.020 ; 0.030) (-0.017 ; 0.032) 

Good/very good -0.006 -0.007 -0.002 -0.004 

 (-0.016 ; 0.005) (-0.022 ; 0.008) (-0.015 ; 0.010) (-0.016 ; 0.009) 

Women aged 16-44 

 

Bad/very bad 0.050 0.032 -0.026 -0.039 

 (0.001 ; 0.098)** (-0.026 ; 0.091) (-0.054 ; 0.003) (-0.088 ; 0.011) 

Fair 0.043 0.028 -0.022 -0.033 

 (0.001 ; 0.085)** (-0.022 ; 0.078) (-0.047 ; 0.002) (-0.077 ; 0.010) 

Good/very good -0.007 -0.004 0.003 0.005 

 (-0.013 ; -0.000)** (-0.012 ; 0.003) (-0.000 ; 0.007) (-0.001 ; 0.012) 

Women aged 45+ 

 

Bad/very bad 0.012 0.012 -0.014 -0.020 

 (-0.013 ; 0.037) (-0.023 ; 0.046) (-0.049 ; 0.021) (-0.045 ; 0.004) 

Fair 0.008 0.008 -0.009 -0.014 

 (-0.008 ; 0.025) (-0.015 ; 0.031) (-0.033 ; 0.014) (-0.030 ; 0.003) 

Good/very good -0.004 -0.004 0.005 0.007 

 (-0.012 ; 0.004) (-0.016 ; 0.008) (-0.007 ; 0.016) (-0.001 ; 0.015) 

Note:** p<0.05; *** p<0.01 

 
 
 



      
 

231 | P a g e  
 

Table 19 (in the appendix) shows results for the other covariates in the model for the 

impact of changes in regional employment rate on the probability of reporting bad/very bad, 

fair, and good/very good health for men and women aged 16-44. Significant results included 

the following: 

 

Good/very good self-assessed general health by Government Office Region, month and year 

of interview: 

 

With a one percentage point increase in regional employment rates, men and women 

aged 16-44 residing in all Government Office Regions had a higher probability of reporting 

good/very good health than individuals residing in the North East. Those interviewed in years 

1999, 2001, 2004, 2005, 2008, 2011 and 2012 had a higher probability of reporting good/very 

good health than those interviewed in 1998.  

 

Good/very good self-assessed general health, by sex, ethnic group, number of adults, children 

and infants in households: 

 

Women had a lower estimated probability of reporting good/very good health in 

comparison to men. Compared to those residing alone, adults residing with other adults had a 

higher probability of reporting good/ very good health. Adults with at least 1 child residing in 

the household had a higher probability of reporting good/very good health in comparison to 

those with no children. Similarly, adults with one infant in the household had a higher 

probability of reporting good/very good health than those with no infants.  

 

Good/very good self-assessed general health, by social class, highest education qualification 

and marital status: 

 

Participants from the skilled manual social class had a lower estimated probability of 

reporting good/very good health than those in the professional class. Participants with a degree 

or equivalent had the highest probability of reporting good/very good health. Married, divorced 

and separated persons had lower probabilities of reporting good/very good health than 

participants who were single. 
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Good/very good self-assessed general health, by BMI status, smoking status and alcohol 

consumption status: 

 

Individuals with normal BMI had a higher estimated probability of reporting good/very 

good health than persons underweight; whilst obese adults had a lower probability of reporting 

good/ very good health. Current smokers had a lower estimated probability of reporting 

good/very good health than non-smokers. Alcohol consumers had a higher probability of 

reporting good/very good health than non-alcohol consumers.  

 

Good/very good self-assessed general health, by equivalised income quintiles and economic 

activities: 

 

Participants in the second to the top equivalised income quintile had a higher probability 

of reporting good/very good health than those in the bottom quintile. ILO-unemployed, retired, 

and economically inactive persons had lower probabilities of reporting good/very good health 

than those in-employment. 
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4.2.5) LONGSTANDING ILLNESSES 

 
 
 

 
(http://www.pharmaceutical-journal.com) 

http://www.pharmaceutical-journal.com/
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4.2.5.1 Descriptive statistics 

Figure 4.25 shows the prevalence of the fourteen specific longstanding illnesses for the 

entire sample (in percentages) with respect to years 1998-2013. The prevalence of neoplasms 

& benign growths ranged from 1.4% to 2.6% for the entire sample; year 1998 had the lowest 

rate whilst 2010 had the highest. For endocrine & metabolic conditions, 1998 had the lowest 

prevalence (4.75%); 2009 the highest (9.74%). 1998 had the lowest prevalence of mental 

disorders (2.72%) whilst 2013 had the highest rate (5.72%). In years 1998, 2005, and 2013 

(3.74%) of the sample reported a nervous system condition; 2009 had the highest (4.37%). The 

prevalence of eye complaints ranged from (2.02%) in 2009 to (2.92%) in 2012. Regarding ear 

complaints, 2011 had the lowest prevalence (1.58%) and 2012 the highest (2.89%). Heart and 

circulatory system illnesses ranged from 10.28% to 14.18%. Illnesses of the respiratory system 

varied from (7.43%) in 2013 to (9.88%) in 2004. Digestive system disorders ranged from 

(4.28%) in 1999 to (5.50%) in 2004. 2000 had the highest prevalence of genitourinary system 

conditions; 1999 and 2002 had the lowest (1.96%). For skin conditions, 2012 had the lowest 

rate (1.1%), whilst in 2000 (2.12%) of the sample reported such conditions. Between (17.11%) 

and (21.21%) of the sample reported a musculoskeletal related longstanding illness. The rate 

of infectious disease was stable throughout the years: year 2009 had the lowest percentage 

(0.09%); 2002 the highest (0.32%). For blood and related organ illnesses, 2013 had the highest 

prevalence rate of (1.08%); and 1998 the lowest (0.58%).  
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Figure 4.25: The prevalence of 14 specific longstanding illnesses with respect to years (%) 
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The prevalence of musculoskeletal system conditions was 17.6% for men and 20.3% 

for women (Figure 4.26). 

Conditions associated with the heart and circulatory system were the second most 

common longstanding illness: (13.9%) for men and (12.04%) for women.  

 

Figure 4.26: The prevalence of longstanding illnesses, for men and women (%) 
 

 
 

The prevalence of longstanding illnesses was higher for participants residing in the 

North East. Figure 4.27 shows the prevalence of the 14 specific longstanding illnesses by 

Government Office Region over the 16-year time period. 

Table 20 in the appendix shows summary statistics of the fourteen specific longstanding 

illnesses by Government Office Region over the study period.  
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Figure 4.27: The prevalence of 14 specific longstanding illnesses (%), within 

Government Office Regions over 1998-2013 
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Figure 4.28 shows the detrended and normalized regional employment and 

unemployment rates and the fourteen specific longstanding illnesses. The main results include 

the following:  

For neoplasms and benign growths, during the first 43 quarters there was a positive 

correlation with respect to regional employment rates. However, from the 44th quarter onwards, 

there was a negative correlation. This illness showed a positive correlation with regional 

unemployment rates.  

During the 8th to 24th quarter, as regional unemployment rates decreased, the prevalence 

of mental disorders decreased. Conversely, as regional employment rates increased, the 

prevalence of mental disorders decreased. There was a countercyclical relationship from the 

44th quarter onwards with regards to regional employment and unemployment rates.  

Overall, throughout the time period, there was a positive correlation between regional 

employment and unemployment rates and the prevalence of heart and circulatory system 

conditions. As regional employment rates increased (decreased) the prevalence of heart and 

circulatory systems longstanding illnesses increased (decreased). A similar pattern was found 

for regional unemployment rates. 

In general, it was difficult to assess the relationships between macroeconomic 

conditions and genitourinary system conditions throughout the time frame, as the prevalence 

over time for this illness showed no clear pattern.  

From the 1st to the 41st quarter, there was a positive relationship between regional 

employment rates and the prevalence of infectious diseases; and a negative association with 

regional unemployment rates. The relationship was less clear after the 41st quarter. 

For endocrine and metabolic longstanding illnesses, during the first 41 quarters, there 

was a negative relationship with regional unemployment rates, and a positive relationship with 

regional employment rates. From the 44th quarter onwards, as regional employment rates 

decreased, the prevalence of this illness increased, which equally showed a positive correlation 

with regional unemployment rates. 

 The relationship between musculoskeletal system conditions and regional employment 

rates was positive throughout the time frame; and was negative with respect to regional 

unemployment rates.  

From the 49th quarter onwards, there was a positive association between the prevalence 

of skin complaints and the regional employment rates.  
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Overall, the relationship between nervous system conditions and the regional 

employment and unemployment rates throughout the time span was less clear, due to the lack 

of pattern in the time trend for this condition (reflecting the low levels of prevalence).  

From the 44th quarter onwards, as regional employment rates decreased, the prevalence 

of blood and related organ disorders increased. As regional unemployment rates decreased, the 

prevalence of such conditions increased.  

From the 41st quarter until the last quarter, as regional employment rates decreased, the 

prevalence of respiratory longstanding illnesses decreased. 

The relationship between digestive system conditions and regional employment and 

unemployment rates was less clear.  

A procyclical association was observed between regional employment rates and the 

prevalence of ear and eye complaints.  
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Figure 4.28: The detrended and normalised relationship between the fourteen specific  

longstanding illnesses and regional employment and unemployment rates 
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4.2.5.2 Modelling 

1) Neoplasms and benign growths 

 

The relationship between changes in the regional employment rates and changes in the 

estimated probability of neoplasms and benign growths produced countercyclical results using 

all four models (Table 4.47). Regarding the impact of changes in the regional unemployment 

rates on the probability of neoplasms and benign growths, no statistically significant results 

were observed. 

 
Table 4.47: Average marginal effects of macroeconomic conditions on the probability 

of neoplasms and benign growths 

Model (a) Model (b) Model (c) Model (d) 

Regional employment rate 

-0.013 -0.044 -0.046 -0.042 
(-0.022 ; -0.005)*** (-0.076 ; -0.012)*** (-0.079 ; -0.013)*** (-0.075 ; -0.008)** 

Regional unemployment rate 

-0.043 0.019 0.019 0.016 
(-0.091 ; 0.005) (-0.036 ; 0.074) (-0.037 ; 0.074) (-0.040 ; 0.071) 

Note:** p<0.05; *** p<0.01 

 

Results for the stratified models (Table 4.48) showed that with a one percentage point 

increase in regional employment rates, the estimated probability of neoplasms and benign 

growths decreased for men and women by 4.2%. For men and women aged 45+, the decrease 

in the estimated probability was 4.6%.  

 With a one percentage point increase in regional unemployment rates, the estimated 

probability of neoplasms and benign growths increased by 7.2% for men, and for men aged 

45+ the estimated probability increased by 8.5%.  
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Table 4.48: Stratified models for the impact of regional employment and 

unemployment rates on the probability of neoplasms and benign growths 

Demographic 

characteristics 
Regional employment rate Regional unemployment rate 

Men and women 
-0.042 0.016 

(-0.075 ; -0.008)** (-0.040 ; 0.071) 

Men 
-0.041 0.072 

(-0.103 ; 0.020) (0.001 ; 0.143)** 

Women 
-0.012 0.003 

(-0.094 ; 0.070) (-0.076 ; 0.082) 

Men and women aged 

16-44 

0.019 -0.015 
(-0.107 ; 0.144) (-0.144 ; 0.114) 

Men and women aged 

45+ 

-0.046 0.022 

(-0.070 ; -0.023)*** (-0.034 ; 0.078) 

Men aged 16-44 
-0.06 -0.057 

(-0.264 ; 0.143) (-0.371 ; 0.257) 

Men aged 45+ 
-0.038 0.085 

(-0.098 ; 0.023) (0.006 ; 0.164)** 

Women aged 16-44 
0.069 0.075 

(-0.106 ; 0.244) (-0.121 ; 0.272) 

Women aged 45+ 
-0.029 -0.012 

(-0.114 ; 0.056) (-0.101 ; 0.077) 

Note:** p<0.05; *** p<0.01 
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2) Endocrine and Metabolic  

 

Model (a) for both the impact of changes in the regional employment and 

unemployment rates on the estimated probability of endocrine and metabolic longstanding 

illnesses were statistically significant. Results for models (b-d) were non-significant. The 

impact of changes in the regional employment rates on the estimated changes in the probability 

of reporting this condition was countercyclical; whilst the impact of changes in the regional 

unemployment rates was procyclical (Table 4.49).  

 

Table 4.49: Average marginal effects of macroeconomic conditions on the 

probability of endocrine and metabolic conditions 

Model (a) Model (b) Model (c) Model (d) 

Regional employment rate 

-0.015 -0.002 0.000 0.003 
(-0.021 ; -0.008)*** (-0.031 ; 0.028) (-0.029 ; 0.030) (-0.027 ; 0.033) 

Regional unemployment rate 

-0.075 -0.014 -0.016 -0.017 
(-0.097 ; -0.052)*** (-0.056 ; 0.028) (-0.060 ; 0.028) (-0.062 ; 0.027) 

Note:** p<0.05; *** p<0.01 

 

For the stratified models, the estimated probability of reporting an endocrine and 

metabolic longstanding illness decreased by 8.9% for women aged 16-44 in response to a one 

percentage point increase in regional employment rates (Table 4.50).  
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Table 4.50: Stratified models for the impact of regional employment and 

unemployment rates on the probability of endocrine and metabolic conditions 

Demographic 

characteristics 
Regional employment rate Regional unemployment rate 

Men and women 
0.003 -0.017 

(-0.027 ; 0.033) (-0.062 ; 0.027) 

Men 
-0.008 -0.014 

(-0.044 ; 0.028) (-0.074 ; 0.045) 

Women 
-0.017 0.001 

(-0.049 ; 0.015) (-0.040 ; 0.043) 

Men and women aged 16-

44 

0.009 -0.007 
(-0.014 ; 0.033) (-0.054 ; 0.040) 

Men and women aged 45+ 
0.001 -0.018 

(-0.032 ; 0.035) (-0.065 ; 0.030) 

Men aged 16-44 
0.008 -0.019 

(-0.049 ; 0.065) (-0.096 ; 0.058) 

Men aged 45+ 
-0.014 -0.010 

(-0.053 ; 0.026) (-0.072 ; 0.051) 

Women aged 16-44 
-0.089 0.070 

(-0.157 ; -0.020)** (-0.049 ; 0.189) 

Women aged 45+ 
-0.001 -0.013 

(-0.033 ; 0.031) (-0.064 ; 0.038) 

Note:** p<0.05; *** p<0.01 



 

247 | P a g e  
 

3) Mental disorders  

 

Using model (a), a one percentage point increase in the regional employment rate was 

associated with a 1.5% decrease in the estimated probability of reporting a mental disorder. 

With a one percentage point increase in the regional unemployment rate, the estimated 

probability of mental disorders decreased by 6.4% (model a). No other statistically significant 

results were observed (Table 4.51). 

 

Table 4.51: Average marginal effects of macroeconomic conditions on the 

prevalence of mental disorders  

Model (a) Model (b) Model (c) Model (d) 

Regional employment rate 

-0.015 0.000 0.005 0.020 
(-0.021 ; -0.009)*** (-0.023 ; 0.023) (-0.016 ; 0.027) (-0.000 ; 0.040) 

Regional unemployment rate 

-0.064 -0.005 -0.012 -0.028 
(-0.086 ; -0.042)*** (-0.044 ; 0.033) (-0.044 ; 0.020) (-0.061 ; 0.005) 

Note:** p<0.05; *** p<0.01 

 

 
The stratified model showed a procyclical relationship for men and women aged 16-44 

years: a one percentage point increase in the regional employment rate was associated with a 

2.9% increase in the probability of reporting a mental disorder. For the impact of changes in 

the regional unemployment rate, the estimated probability of reporting mental disorders for 

men and women aged 16-44 decreased by 7.1% (Table 4.52). 
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Table 4.52: Stratified models for the impact of regional employment and 

unemployment rates on the probability of reporting mental disorders 

Demographic 

characteristics 
Regional employment rate Regional unemployment rate 

Men and women 
0.020 -0.028 

(-0.000 ; 0.040) (-0.061 ; 0.005) 

Men 
-0.009 -0.043 

(-0.043 ; 0.026) (-0.092 ; 0.006) 

Women 
0.009 -0.030 

(-0.061 ; 0.079) (-0.118 ; 0.057) 

Men and women aged 

16-44 

0.029 -0.071 

(0.005 ; 0.053)** (-0.138 ; -0.004)** 

Men and women aged 

45+ 

0.010 0.011 
(-0.009 ; 0.030) (-0.037 ; 0.060) 

Men aged 16-44 
-0.003 -0.092 

(-0.065 ; 0.058) (-0.221 ; 0.037) 

Men aged 45+ 
-0.018 -0.003 

(-0.079 ; 0.042) (-0.090 ; 0.084) 

Women aged 16-44 
0.022 -0.108 

(-0.068 ; 0.112) (-0.270 ; 0.055) 

Women aged 45+ 
0.002 0.031 

(-0.058 ; 0.062) (-0.042 ; 0.103) 

Note:** p<0.05; *** p<0.01 

 

 



 

249 | P a g e  
 

4) Nervous system  

 
With a one percentage point increase in regional employment rates using model (a), the 

estimated probability of reporting a nervous system disorder decreased by 2.3%. With a one 

percentage point increase in regional unemployment rates, the estimated probability of this 

condition decreased by 7.2% using model (a); it increased by 3.9% using model (b); and it 

increased by 3.6% using model (c) (Table 4.53). 

 
Table 4.53: Average marginal effects of macroeconomic conditions on the 

probability of nervous system disorders 

Model (a) Model (b) Model (c) Model (d) 

Regional employment rate 

-0.023 -0.012 -0.010 -0.002 
(-0.030 ; -0.017)*** (-0.038 ; 0.015) (-0.035 ; 0.015) (-0.026 ; 0.022) 

Regional unemployment rate 

-0.072 0.039 0.036 0.030 
(-0.097 ; -0.047)*** (0.005 ; 0.073)** (0.005 ; 0.067)** (-0.002 ; 0.062) 

Note:** p<0.05; *** p<0.01 

 
For the stratified models, with a one percentage point increase in regional employment 

rates, the estimated probability of reporting a nervous system disorder increased for men aged 

45+ by 4.2%.  There were no statistically significant results for the impact of changes in 

regional unemployment rates on the prevalence of this condition apart from those described 

above (Table 4.54).   
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Table 4.54: Stratified models for the impact of regional employment and 

unemployment rates on the probability of nervous system disorders 

Demographic 

characteristics 
Regional employment rate Regional unemployment rate 

Men and women 
-0.002 0.030 

(-0.026 ; 0.022) (-0.002 ; 0.062) 

Men 
0.026 0.006 

(-0.005 ; 0.057) (-0.053 ; 0.065) 

Women 
-0.022 0.021 

(-0.072 ; 0.028) (-0.037 ; 0.078) 

Men and women aged 

16-44 

-0.011 0.057 
(-0.051 ; 0.028) (-0.014 ; 0.128) 

Men and women aged 

45+ 

0.003 0.021 
(-0.029 ; 0.035) (-0.034 ; 0.075) 

Men aged 16-44 
-0.001 0.048 

(-0.071 ; 0.070) (-0.042 ; 0.138) 

Men aged 45+ 
0.042 -0.019 

(0.002 ; 0.083)** (-0.108 ; 0.071) 

Women aged 16-44 
-0.020 0.009 

(-0.081 ; 0.041) (-0.062 ; 0.079) 

Women aged 45+ 
-0.024 0.029 

(-0.078 ; 0.031) (-0.060 ; 0.118) 

Note:** p<0.05; *** p<0.01 
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5) Eye complaints  

 
None of the models (a-d) showed any statistically significant results for the impact of 

regional employment and unemployment rates on the estimated change in the probability of 

reporting eye complaints (Table 4.55).  

 

Table 4.55: Average marginal effects of macroeconomic conditions on the 

probability of eye complaints 

Model (a) Model (b) Model (c) Model (d) 

Regional employment rate 

0.002 0.007 0.008 0.011 
(-0.002 ; 0.007) (-0.012 ; 0.025) (-0.011 ; 0.027) (-0.009 ; 0.030) 

Regional unemployment rate 

-0.008 -0.016 -0.018 -0.020 
(-0.040 ; 0.024) (-0.053 ; 0.021) (-0.054 ; 0.019) (-0.056 ; 0.016) 

Note:** p<0.05; *** p<0.01 

 

With a one percentage point increase in regional employment rates, the probability of 

reporting an eye complaint decreased for men and women aged 16-44 by 5.4%; for men aged 

45+ years, the estimated probability increased by 2.2%. The impact of changes in regional 

unemployment rates on the estimated change in the probability of reporting an eye complaint 

showed no statistically significant results (Table 4.56). 

 

Table 4.56: Stratified models for the impact of regional employment and 

unemployment rates on the probability of eye complaints 

Demographic 

characteristics 
Regional employment rate Regional unemployment rate 

Men and women 
0.011 -0.020 

(-0.009 ; 0.030) (-0.056 ; 0.016) 

Men 
0.003 -0.028 

(-0.060 ; 0.065) (-0.122 ; 0.066) 

Women 
-0.002 -0.036 

(-0.094 ; 0.089) (-0.128 ; 0.055) 

Men and women aged 

16-44 

-0.054 0.069 
(-0.097 ; -0.010)** (-0.039 ; 0.177) 

Men and women aged 

45+ 

0.022 -0.038 
(0.003 ; 0.041)** (-0.076 ; 0.000) 

Men aged 16-44 
0.025 -0.005 

(-0.040 ; 0.091) (-0.157 ; 0.147) 

Men aged 45+ 
-0.006 -0.03 

(-0.073 ; 0.060) (-0.141 ; 0.080) 

Women aged 16-44 
-0.019 -0.016 

(-0.155 ; 0.116) (-0.358 ; 0.326) 

Women aged 45+ 
0.001 -0.038 

(-0.088 ; 0.089) (-0.117 ; 0.040) 

Note:** p<0.05; *** p<0.01 
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6) Ear complaints  

 

For model (a) the estimated probability of reporting an ear complaint increased by 2.1% 

with respect to a one percentage point increase in regional employment rates. Regarding a one 

percentage point increase in regional unemployment rates, the estimated probability of this 

condition increased by 8.6% using model (a). No other models showed any statistically 

significant associations (Table 4.57).  

 

Table 4.57: Average marginal effects of macroeconomic conditions on the 

probability of ear complaints 

Model (a) Model (b) Model (c) Model (d) 

Regional employment rate 

0.021 -0.009 -0.009 -0.005 
(0.014 ; 0.026)*** (-0.033 ; 0.015) (-0.032 ; 0.015) (-0.027 ; 0.018) 

Regional unemployment rate 

0.086 0.008 0.008 0.005 
(0.033 ; 0.140)*** (-0.063 ; 0.079) (-0.060 ; 0.076) (-0.062 ; 0.073) 

Note:** p<0.05; *** p<0.01 

 

 
None of the stratified models by age and sex showed any statistically significant 

associations (Table 4.58).  

 

Table 4.58: Stratified models for the impact of regional employment and 

unemployment rates on the probability of ear complaints 

Demographic 

characteristics 
Regional employment rate Regional unemployment rate 

Men and women 
-0.005 

(-0.027 ; 0.018) 
0.005 

(-0.062 ; 0.073) 

Men 
-0.019 0.04 

(-0.059 ; 0.021) (-0.035 ; 0.114) 

Women 
0.022 -0.097 

(-0.032 ; 0.075) (-0.229 ; 0.036) 

Men and women aged 

16-44 

0.011 0.012 
(-0.031 ; 0.053) (-0.087 ; 0.111) 

Men and women aged 

45+ 

-0.007 0.001 
(-0.034 ; 0.020) (-0.067 ; 0.069) 

Men aged 16-44 
0.012 0.055 

(-0.065 ; 0.089) (-0.039 ; 0.150) 

Men aged 45+ 
-0.024 0.033 

(-0.075 ; 0.027) (-0.046 ; 0.112) 

Women aged 16-44 
0.050 -0.206 

(-0.069 ; 0.169) (-0.501 ; 0.089) 

Women aged 45+ 
0.016 -0.076 

(-0.056 ; 0.089) (-0.200 ; 0.047) 

Note:** p<0.05; *** p<0.01 
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7) Heart and circulatory system  

 

Models (a) for both the impact of changes in the regional employment and 

unemployment rates on changes in the estimated probability of reporting a heart and circulatory 

system disorder showed statistically significant results (Table 4.59). 

 

 Table 4.59: Average marginal effects of macroeconomic conditions on the 

probability of reporting heart and circulatory system disorders  

Model (a) Model (b) Model (c) Model (d) 

Regional employment rate 

0.007 -0.009 -0.008 -0.004 

(0.004 ; 0.009)*** (-0.021 ; 0.002) (-0.020 ; 0.004) (-0.016 ; 0.008) 

Regional unemployment rate 

0.024 0.005 0.004 0.002 

(0.009 ; 0.039)*** (-0.022 ; 0.032) (-0.022 ; 0.030) (-0.025 ; 0.029) 

Note:** p<0.05; *** p<0.01 

 

 
The results in Table 4.60 show that a one percentage point increase in regional 

unemployment rates increased the estimated probability of reporting a heart and circulatory 

system disorder by 12.9% in proportionate terms for men aged 16-44. No other results were 

statistically significant.  

 

Table 4.60: Stratified models for the impact of regional employment and 

unemployment rates the probability of heart and circulatory system disorders 

Demographic 

characteristics 
Regional employment rate Regional unemployment rate 

Men and women 
-0.004 0.002 

(-0.016 ; 0.008) (-0.025 ; 0.029) 

Men 
-0.014 0.023 

(-0.038 ; 0.009) (-0.007 ; 0.053) 

Women 
-0.002 -0.005 

(-0.039 ; 0.034) (-0.063 ; 0.053) 

Men and women aged 16-

44 

0.000 0.027 
(-0.034 ; 0.033) (-0.052 ; 0.105) 

Men and women aged 45+ 
-0.004 0.001 

(-0.015 ; 0.007) (-0.023 ; 0.024) 

Men aged 16-44 
-0.044 0.129 

(-0.132 ; 0.043) (0.021 ; 0.236)** 

Men aged 45+ 
-0.011 0.010 

(-0.029 ; 0.007) (-0.019 ; 0.038) 

Women aged 16-44 
0.071 -0.059 

(-0.017 ; 0.159) (-0.194 ; 0.076) 

Women aged 45+ 
-0.011 0.005 

(-0.040 ; 0.018) (-0.044 ; 0.054) 

Note:** p<0.05; *** p<0.01 
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8) Respiratory system  

 

None of the associations between changes in macroeconomic conditions and changes 

in the estimated probability of reporting a respiratory related illness were statistically 

significant (Table 4.61). 

 

Table 4.61: Average marginal effects of macroeconomic conditions on the 

probability of respiratory disorders  

Model (a) Model (b) Model (c) Model (d) 

Regional employment rate 

0.001 0.005 0.004 0.006 
(-0.002 ; 0.003) (-0.004 ; 0.014) (-0.005 ; 0.013) (-0.003 ; 0.016) 

Regional unemployment rate 

-0.002 -0.004 -0.003 -0.005 
(-0.023 ; 0.018) (-0.031 ; 0.024) (-0.032 ; 0.025) (-0.034 ; 0.023) 

Note:** p<0.05; *** p<0.01 

 

 

The stratified model for women aged 45+ indicated that a one percentage point increase 

in regional employment rates, was associated with a 2.4% decrease in the estimated probability 

of reporting a respiratory system disorder (Table 4.62). 

 

Table 4.62: Stratified models for the impact of regional employment and 

unemployment rates on the probability of respiratory disorders 

Demographic 

characteristics 
Regional employment rate Regional unemployment rate 

Men and women 
0.006 -0.005 

(-0.003 ; 0.016) (-0.034 ; 0.023) 

Men 
-0.005 0.001 

(-0.030 ; 0.021) (-0.050 ; 0.052) 

Women 
-0.013 -0.004 

(-0.036 ; 0.011) (-0.061 ; 0.054) 

Men and women aged 

16-44 

0.009 0.019 
(-0.012 ; 0.030) (-0.032 ; 0.069) 

Men and women aged 

45+ 

0.003 -0.023 
(-0.010 ; 0.017) (-0.061 ; 0.015) 

Men aged 16-44 
-0.007 0.020 

(-0.053 ; 0.039) (-0.054 ; 0.093) 

Men aged 45+ 
-0.005 -0.013 

(-0.029 ; 0.019) (-0.069 ; 0.042) 

Women aged 16-44 
-0.002 0.041 

(-0.042 ; 0.037) (-0.075 ; 0.157) 

Women aged 45+ 
-0.024 -0.040 

(-0.045 ; -0.004)** (-0.097 ; 0.018) 

Note:** p<0.05; *** p<0.01 
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9) Digestive system  

 

Using model (a), there was an estimated decrease of 1.5% in the probability of reporting 

the presence of a digestive system disorder with regards to a one percentage point increase in 

the regional employment rate; for a one-unit increase in the regional unemployment rate there 

was a decrease of 8% (Table 4.63). 

 

Table 4.63: Average marginal effects of macroeconomic conditions on the 

probability of digestive system disorders  

Model (a) Model (b) Model (c) Model (d) 

Regional employment rate 

-0.015 0.013 0.012 0.016 
(-0.020 ; -0.010)*** (-0.005 ; 0.031) (-0.006 ; 0.031) (-0.003 ; 0.035) 

Regional unemployment rate 

-0.080 -0.014 -0.014 -0.017 
(-0.114 ; -0.046)*** (-0.043 ; 0.014) (-0.044 ; 0.015) (-0.046 ; 0.013) 

Note:** p<0.05; *** p<0.01 

 
For all stratified models, the impact of changes in the regional employment rate on the 

probability of a digestive system disorder, did not show any statistically significant results. For 

the impact of changes in the regional unemployment rates, significant results showed a 

procyclical relationship: for men of all ages, the decrease in the probability of reporting the 

presence of a digestive system disorder was 5.3%, and for men aged 16-44 years the decrease 

was 8.4% (Table 4.64).  
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Table 4.64: Stratified models for the impact of regional employment and 

unemployment rates on the probability of digestive system disorders 

Demographic 

characteristics 
Regional employment rate Regional unemployment rate 

Men and women 
0.016 -0.017 

(-0.003 ; 0.035) (-0.046 ; 0.013) 

Men 
0.024 -0.053 

(-0.011 ; 0.060) (-0.095 ; -0.011)** 

Women 
0.000 0.018 

(-0.036 ; 0.035) (-0.027 ; 0.063) 

Men and women aged 

16-44 

0.01 0.000 
(-0.023 ; 0.043) (-0.050 ; 0.050) 

Men and women aged 

45+ 

0.018 -0.022 
(-0.002 ; 0.039) (-0.050 ; 0.006) 

Men aged 16-44 
0.022 -0.084 

(-0.053 ; 0.098) (-0.158 ; -0.010)** 

Men aged 45+ 
0.023 -0.036 

(-0.001 ; 0.047) (-0.083 ; 0.011) 

Women aged 16-44 
0.004 0.068 

(-0.053 ; 0.061) (-0.070 ; 0.207) 

Women aged 45+ 
-0.001 -0.003 

(-0.040 ; 0.038) (-0.031 ; 0.025) 

Note:** p<0.05; *** p<0.01 
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10) Genitourinary system   

 

With a one percentage point increase in the regional employment rates, the estimated 

probability of reporting a genitourinary system disorder decreased by 1.8% using model (a); it 

decreased by 3.5%  using model (b); model (c) showed a decrease of 3.7%; and in model (d) it 

decreased by 3.3%. With a one percentage point increase in the regional unemployment rates, 

the estimated probability of reporting a genitourinary disorder decreased by 5.2% using model 

(a) (Table 4.65).  

 

Table 4.65: Average marginal effects of macroeconomic conditions on the 

probability of reporting genitourinary disorders 

Model (a) Model (b) Model (c) Model (d) 

Regional employment rate 

-0.018 -0.035 -0.037 -0.033 

(-0.024 ; -0.013)*** (-0.061 ; -0.008)*** (-0.063 ; -0.010)*** (-0.060 ; -0.006)** 

Regional unemployment rate 

-0.052 0.035 0.035 0.033 

(-0.100 ; -0.005)** (-0.022 ; 0.091) (-0.024 ; 0.095) (-0.027 ; 0.093) 

Note:** p<0.05; *** p<0.01 

 

 For the stratified models, no association was found for the impact of changes in regional 

employment rates with the exception of the result for men and women of all ages (Table 4.66)  

A one percentage point increase in regional unemployment rates was associated with 

an increase of 10.3% in the probability of reporting a genitourinary system disorder for women; 

an increase of 16.2% for men and women aged 16-44; an increase of 25.5% for men aged 16-

44; and an increase of 15.4% for women aged 16-44. 
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Table 4.66: Stratified models for the impact of regional employment and 

unemployment rates on the probability of reporting genitourinary disorders 

Demographic 

characteristics 
Regional employment rate Regional unemployment rate 

Men and women 
-0.033 0.033 

(-0.060 ; -0.006)** (-0.027 ; 0.093) 

Men 
-0.017 0.063 

(-0.064 ; 0.029) (-0.009 ; 0.135) 

Women 
-0.061 0.103 

(-0.135 ; 0.012) (0.009 ; 0.198)** 

Men and women aged 

16-44 

-0.032 0.162 
(-0.079 ; 0.014) (0.040 ; 0.283)*** 

Men and women aged 

45+ 

-0.027 -0.011 
(-0.056 ; 0.002) (-0.054 ; 0.033) 

Men aged 16-44 
-0.061 0.255 

(-0.231 ; 0.108) (0.021 ; 0.488)** 

Men aged 45+ 
-0.007 0.022 

(-0.058 ; 0.044) (-0.034 ; 0.078) 

Women aged 16-44 
-0.04 0.154 

(-0.117 ; 0.038) (0.048 ; 0.261)*** 

Women aged 45+ 
-0.078 0.06 

(-0.161 ; 0.004) (-0.068 ; 0.188) 

Note:** p<0.05; *** p<0.01 
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11) Skin complaints  

 

Model (a) for the impact of changes in the regional employment rates on change in the 

estimated probability of reporting skin complaints showed the only statistically significant 

result (-0.7%). Overall, the impact of changes in macroeconomic conditions on the probability 

of reporting skin complaints did not show any significant associations using the stratified 

models (Table 4.68). 

 

Table 4.67: Average marginal effects of macroeconomic conditions on the 

probability of skin complaints 

Model (a) Model (b) Model (c) Model (d) 

Regional employment rate 

-0.007 -0.011 -0.012 -0.010 
(-0.011 ; -0.002)*** (-0.035 ; 0.013) (-0.035 ; 0.011) (-0.032 ; 0.012) 

Regional unemployment rate 

-0.019 0.012 0.012 0.011 
(-0.063 ; 0.025) (-0.048 ; 0.073) (-0.048 ; 0.073) (-0.049 ; 0.070) 

Note:** p<0.05; *** p<0.01 

 

 
Table 4.68 Stratified models for the impact of regional employment and 

unemployment rates on the probability of skin complaints 

Demographic 

characteristics 
Regional employment rate Regional unemployment rate 

Men and women 
-0.010 0.011 

(-0.032 ; 0.012) (-0.049 ; 0.070) 

Men 
0.006 -0.006 

(-0.079 ; 0.091) (-0.118 ; 0.106) 

Women 
-0.041 0.038 

(-0.099 ; 0.016) (-0.114 ; 0.191) 

Men and women aged 

16-44 

-0.004 0.043 

(-0.044 ; 0.036) (-0.037 ; 0.123) 

Men and women aged 

45+ 

-0.012 -0.020 

(-0.049 ; 0.026) (-0.080 ; 0.040) 

Men aged 16-44 
0.011 0.012 

(-0.105 ; 0.128) (-0.151 ; 0.175) 

Men aged 45+ 
0.000 -0.018 

(-0.084 ; 0.084) (-0.102 ; 0.067) 

Women aged 16-44 
-0.049 0.101 

(-0.144 ; 0.045) (-0.140 ; 0.342) 

Women aged 45+ 
-0.038 -0.032 

(-0.110 ; 0.033) (-0.145 ; 0.081) 

Note:** p<0.05; *** p<0.01 

 

 



 

260 | P a g e  
 

12) Musculoskeletal system  

 

A one percentage point increase in the regional employment rate was associated with a 

decrease of 1.3% in the probability of reporting a musculoskeletal system disorder using model 

(a); in models (b and c) the association was non-significant; and in model (d) the decrease on 

the estimated probability was 0.8%.  

Results for model (a) showed that a one-percentage point increase in the regional 

unemployment rate was associated with 5.7% decrease in the probability of reporting a 

musculoskeletal system disorder. Models (b-d) showed non-significant results (Table 4.69).  

 

Table 4.69: Average marginal effects of macroeconomic conditions on the 

prevalence of musculoskeletal system disorders 

Model (a) Model (b) Model (c) Model (d) 

Regional employment rate 

-0.013 0.004 0.004 0.008 
(-0.015 ; -0.011)*** (-0.001 ; 0.009) (-0.003 ; 0.010) (0.001 ; 0.016)** 

Regional unemployment rate 

-0.057 0.006 0.006 0.003 
(-0.079 ; -0.035)*** (-0.013 ; 0.026) (-0.015 ; 0.027) (-0.018 ; 0.024) 

Note:** p<0.05; *** p<0.01 

 
Statistically significant results for the stratified models showed that a one percentage 

point increase in the regional unemployment rate was associated with a decrease of 2.3% in the 

estimated probability of reporting a musculoskeletal system disorder for men aged 45+ (Table 

4.70). 
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Table 4.70: Stratified models for the impact of regional employment and 

unemployment rates on the probability of musculoskeletal system disorders 

Demographic 

characteristics 
Regional employment rate Regional unemployment rate 

Men and women 
0.008 0.003 

(0.001 ; 0.016)** (-0.018 ; 0.024) 

Men 
0.006 -0.019 

(-0.013 ; 0.026) (-0.051 ; 0.012) 

Women 
0.000 0.018 

(-0.033 ; 0.034) (-0.021 ; 0.056) 

Men and women aged 16-

44 

0.012 0.005 
(-0.003 ; 0.027) (-0.024 ; 0.034) 

Men and women aged 45+ 
0.002 0.004 

(-0.004 ; 0.009) (-0.015 ; 0.023) 

Men aged 16-44 
-0.011 -0.004 

(-0.046 ; 0.024) (-0.063 ; 0.055) 

Men aged 45+ 
0.011 -0.023 

(-0.009 ; 0.031) (-0.045 ; -0.000)** 

Women aged 16-44 
0.027 0.007 

(-0.022 ; 0.076) (-0.048 ; 0.062) 

Women aged 45+ 
-0.008 0.020 

(-0.038 ; 0.022) (-0.018 ; 0.058) 

Note:** p<0.05; *** p<0.01   



 

262 | P a g e  
 

13) Infectious diseases  

 
The impact of changes in the regional employment rate on changes in the estimated 

probability of reporting an infectious disease was only statistically significant for model (a) 

(the percentage effect was 3.6%) (Table 4.71). 

 

Table 4.71: Average marginal effects of macroeconomic conditions on the probability 

of infectious diseases 

Model (a) Model (b) Model (c) Model (d) 

Regional employment rate 

0.036 0.019 0.020 0.026 
(0.022 ; 0.050)*** (-0.090 ; 0.129) (-0.090 ; 0.130) (-0.086 ; 0.138) 

Regional unemployment rate 

0.103 -0.081 -0.082 -0.090 
(-0.031 ; 0.236) (-0.269 ; 0.107) (-0.267 ; 0.103) (-0.279 ; 0.098) 

Note:** p<0.05; *** p<0.01 

 
No statistically significant results were observed using the stratified models (Table 

4.72). 

 
Table 4.72: Stratified models for the impact of regional employment and 

unemployment rates on the probability of infectious diseases 

Demographic 

characteristics 
Regional employment rate Regional unemployment rate 

Men and women 
0.026 -0.090 

(-0.086 ; 0.138) (-0.279 ; 0.098) 

Men 
0.060 -0.048 

(-0.132 ; 0.251) (-0.345 ; 0.248) 

Women 
0.004 -0.135 

(-0.206 ; 0.215) (-0.439 ; 0.168) 

Men and women aged 

16-44 

0.044 -0.209 
(-0.109 ; 0.198) (-0.590 ; 0.172) 

Men and women aged 

45+ 

0.001 0.053 
(-0.112 ; 0.114) (-0.079 ; 0.185) 

Men aged 16-44 
0.085 -0.185 

(-0.224 ; 0.393) (-0.776 ; 0.405) 

Men aged 45+ 
0.067 0.122 

(-0.125 ; 0.259) (-0.142 ; 0.386) 

Women aged 16-44 
0.047 -0.307 

(-0.198 ; 0.291) (-0.741 ; 0.126) 

Women aged 45+ 
-0.045 0.005 

(-0.353 ; 0.264) (-0.458 ; 0.468) 

Note:** p<0.05; *** p<0.01 
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14) Blood and related organs  

 

In model (a), the impact of changes in the regional employment rates on changes in the 

probability of reporting a blood and related organ disorder showed a countercyclical 

association (a decrease of 6.1%). The association with regional unemployment rates was 

procyclical (-27.5%). None of the remaining models showed statistically significant results 

(Tables 4.73).  

 

Table 4.73: Average marginal effects of macroeconomic conditions on the 

probability of blood and related organs disorders  

Model (a) Model (b) Model (c) Model (d) 

Regional employment rate 

-0.061 0.015 0.017 0.020 
(-0.073 ; -0.049)*** (-0.034 ; 0.064) (-0.032 ; 0.065) (-0.028 ; 0.068) 

Regional unemployment rate 

-0.275 -0.024 -0.031 -0.033 
(-0.347 ; -0.203)*** (-0.080 ; 0.033) (-0.087 ; 0.026) (-0.090 ; 0.023) 

Note:** p<0.05; *** p<0.01 

 

For the stratified models (Table 4.74), a one percentage point increase in the regional 

unemployment rate was associated with an estimated decrease of 10.8% in the probability of 

reporting a blood and related organ disorder for men of all ages. 

A one percentage point increase in the regional unemployment rate was associated with 

an estimated increase of 12.4% in the probability of reporting a blood and related organ disorder 

for men of all ages. The same association for women of all ages showed a decrease of 7.2%. 
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Table 4.74 Stratified models for the impact of regional employment and 

unemployment rates on the probability of blood and related organs disorders  

Demographic 

characteristics 
Regional employment rate Regional unemployment rate 

Men and women 
0.020 -0.033 

(-0.028 ; 0.068) (-0.090 ; 0.023) 

Men 
-0.108 0.124 

(-0.176 ; -0.040)*** (0.032 ; 0.216)*** 

Women 
0.037 -0.072 

(-0.042 ; 0.116) (-0.127 ; -0.016)** 

Men and women aged 

16-44 

0.022 -0.081 
(-0.064 ; 0.109) (-0.212 ; 0.050) 

Men and women aged 

45+ 

0.027 -0.021 
(-0.015 ; 0.068) (-0.133 ; 0.092) 

Men aged 16-44 
-0.204 0.223 

(-0.427 ; 0.019) (-0.116 ; 0.562) 

Men aged 45+ 
-0.074 0.088 

(-0.159 ; 0.012) (-0.083 ; 0.259) 

Women aged 16-44 
0.032 -0.139 

(-0.115 ; 0.180) (-0.348 ; 0.069) 

Women aged 45+ 
0.035 -0.039 

(-0.035 ; 0.106) (-0.141 ; 0.064) 

Note:** p<0.05; *** p<0.01 
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4.2.6 Conclusion   

In this section, we investigated the impact of changes in the regional employment and 

unemployment rates, used as proxies for macroeconomic conditions, on various outcomes of 

health and wellbeing. The geographical specification was the nine Government Office Regions 

in England, and the time frame was 1998-2013, by yearly quarters. Several outcome variables 

were assessed: acute illness, prevalence of probable mental ill health, limiting longstanding 

illness, and self-assessed general health. We also studied the associations for fourteen specific 

longstanding illnesses:  

I. Neoplasms & benign growths 

II. Endocrine & metabolic 

III. Mental disorders 

IV. Nervous system 

V. Eye complaints 

VI. Ear complains 

VII. Heart and circulatory system 

VIII. Respiratory system 

IX. Digestive system 

X. Genitourinary system 

XI. Skin complaints 

XII. Musculoskeletal system 

XIII. Infectious diseases 

XIV. Blood and related organs 

 

All stratified models by age and sex were implemented using the greatest number of 

covariates (model (d)). Contemporaneous and time lagged models, by one, four, and eight 

quarters, were analysed. Tables 4.75 and 4.76 provide a summary of the statistically significant 

percentage effects for the associations between changes in regional macroeconomic conditions 

and changes in the probability of having health and well-being outcomes found in this study. 
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The probability of acute sickness  

 

Using the dichotomous acute sickness variable (“did not have any acute sickness during 

the past two weeks” and “was ill during the past two weeks”), no statistically significant results 

were observed using the contemporaneous regional employment rate, as a proxy for an upturn 

in macroeconomic conditions. The 4 quarter time lagged model for the regional employment 

rate on the estimated probability of acute sickness showed the only statistically significant 

results. With a one percentage point increase in the regional employment rate sustained for 4 

quarters, the estimated probability of acute sickness for men and women increased by 1.8%; 

for men it increased by 3%; for men and women aged 16-44 the percentage effect was 3.2%; 

for men aged 16-44 years the percentage effect was 4.2%; and for women aged 16-44 it was 

5.1%.  

The impact of changes in the regional unemployment rate on changes in the probability 

of acute sickness showed several significant results for the stratified contemporaneous models. 

With a one percentage point increase in the regional unemployment rate, the estimated 

probability of acute sickness decreased for men and women by 2.2%; for men the percentage 

effect was -6.7%; for men and women aged 45+ it was -2.5%; for men aged 16-44 the 

percentage effect was -6.1%; and for men aged 45+ years it was -6.9%. The 4 quarter time 

lagged model of regional unemployment rate on acute sickness also indicated procyclical 

associations for all the statistically significant results.  

No statistically significant results were observed for the associations of regional 

employment rates and the ordinal outcome variable of acute sickness (incorporating the 

duration of acute sickness over a 2-week period). Focusing on acute sickness lasting for 2 full 

weeks, all statistically significant results indicated a positive association for a one percentage 

point increase in the regional employment rate sustained for four quarters and an increase in 

the probability of reporting an acute sickness lasting for 2 full weeks. 

Focusing on acute sickness lasting for two full weeks, the final category of the ordinal 

outcome variable, the statistically significant results indicated a procyclical association with 

the contemporaneous and time lagged changes in regional unemployment rates.  

In conclusion, increases in regional unemployment rates were associated with a 

decreased probability of acute sickness across the general population, and specifically for men. 
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Prevalence of probable mental ill health  

 

Models for the ordinal GHQ-12 score (no probable mental ill health, less than optimal 

mental health, and probable mental ill health) showed mixed results regarding the impact of 

changes in macroeconomic conditions. 

Results indicated the following: 

 The contemporaneous models for changes in regional employment rate on the 

probability of reporting no probable mental ill health indicated positive 

associations. Less than optimal mental health and probable mental ill health 

indicated countercyclical relationships. The associations between the time 

lagged models and the prevalence of probable mental ill health produced two 

statistically significant results. With a one percentage point increase in the 

regional employment rate sustained for 1-quarter, the prevalence of probable 

mental ill health decreased for women aged 45+ years by 1.2%. For the 4-

quarter time lagged model, the prevalence of probable mental ill health 

increased for men and women aged 45+ years by 1%.  

 The impact of changes in the regional unemployment rate on probable mental 

ill health indicated countercyclical associations for all statistically significant 

results. A one percentage point increase in the regional unemployment rate was 

associated with an increase in the probability of probable mental ill-health of 

3% for men and women aged 16-44 years, and 4.7% for women aged 16-44 

years.  

 

Limiting longstanding illness 

 

With economic upturns, the changes in the probability of reporting a limiting 

longstanding illness showed a procyclical relationship for both contemporaneous and time 

lagged models. The relationship between changes in the regional unemployment rates and 

limiting longstanding illness did not show any significant results. The eight quarter time lagged 

model for changes in the regional unemployment rate on changes in the probability of reporting 

a limiting longstanding illness indicated procyclical associations. 
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Self-assessed general health  

 

Mixed results were observed for the impact of changes in regional macroeconomic 

conditions on the probabilities of self-reported bad/very bad, fair, and good/very good health. 

Focusing on bad/very bad health responses for the contemporaneous models, significant results 

for the impact of changes in the regional employment rate indicated a procyclical relationship 

for men and women aged 16-44 years, and a countercyclical association for men aged 45+ 

years. The relationship between changes in the regional unemployment rate and bad/very bad 

health showed a procyclical relationship for men aged 16-44 years, and a countercyclical 

association for women aged 16-44 years. Time lagged models for regional employment and 

unemployment rates showed mixed results. 

 

Specific longstanding illnesses 

 

A combination of procyclical and countercyclical relationships were observed for the 

fourteen specific longstanding illness categories. For the stratified contemporaneous models, 

we observed the following results (Table 4.77): 

A. Statistically significant countercyclical associations with regional 

macroeconomic conditions were found for neoplasms & benign growths, 

endocrine & metabolic, heart and circulatory system, respiratory system, and 

genitourinary system disorders. 

B. Procyclical associations were found for mental, nervous system, digestive 

system, and musculoskeletal system disorders. 

C. Mixed results were found for eye complaints, and blood and related organs 

disorders. 

D. No associations were found for ear complaints, skin complaints, or infectious 

diseases.
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Table 4.75: Statistically significant percentage effects for the impact of macroeconomic conditions on health and well-being  

outcome variables (%)(statistically significant results with procyclical associations were  shaded in green, whilst countercyclical associations 

were shaded in orange) 

 

P
ro

b
a

b
il

it
y 

o
f 

a
cu

te
 

si
ck

n
es

s 

N
o

 a
cu

te
 s

ic
k

n
es

s 

A
cu

te
 s

ic
k

n
es

s 
la

st
in

g
 

fo
r 

1
-3

 d
a

ys
 

A
cu

te
 s

ic
k

n
es

s 
la

st
in

g
 

fo
r 

4
-6

 d
a

ys
 

A
cu

te
 s

ic
k

n
es

s 
la

st
in

g
 

fo
r 

7
-1

3
 d

a
ys

 

A
cu

te
 s

ic
k

n
es

s 
la

st
in

g
 

fo
r 

2
 f

u
ll

 w
ee

k
s 

N
o

 p
ro

b
a
b

le
 m

en
ta

l 

il
l 

h
ea

lt
h

 

L
es

s 
th

a
n

 o
p

ti
m

a
l 

m
en

ta
l 

h
ea

lt
h

 

P
ro

b
a

b
le

 m
en

ta
l 

il
l 

h
ea

lt
h

 

P
ro

b
a

b
il

it
y 

o
f 

li
m

it
in

g
 

lo
n

g
st

a
n

d
in

g
 i

ll
n

es
s 

S
el

f-
a

ss
es

se
d

 g
en

er
a

l 

h
ea

lt
h

: 
 b

a
d

/v
er

y 
b

a
d

 

S
el

f-
a

ss
es

se
d

 g
en

er
a

l 

h
ea

lt
h

: 
 f

a
ir

 

S
el

f-
a

ss
es

se
d

 g
en

er
a

l 

h
ea

lt
h

: 
 g

o
o

d
/ 

v
er

y 

g
o

o
d
 

Regional employment rate 

Men and 

women 
― ― ― ― ― ― (0.2) (-0.3) (-0.5) (1.2) ― ― ― 

Men ― ― ― ― ― ― ― ― ― ― ― ― ― 

Women ― ― ― ― ― ― (0.6) (-0.6) (-1.2) ― ― ― ― 

Men and 

women 

aged 16-44 

― ― ― ― ― ― ― ― ― (2.0) (2.1) (1.8) (-0.3) 

Men and 

women 

aged 45+ 

― ― ― ― ― ― ― ― ― ― ― ― ― 

Men aged 

16-44 
― ― ― ― ― ― ― ― ― ― ― ― ― 

Men aged 

45+ 
― ― ― ― ― ― ― ― ― ― (-3.4) (-2.3) (1.1) 

Women 

aged 16-44 
― ― ― ― ― ― (0.7) (-0.6) (-1.3) ― ― ― ― 

Women 

aged 45+ 
― ― ― ― ― ― ― ― ― ― ― ― ― 
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Regional unemployment rate 

Men and 

women 
(-2.2) (0.4) (-2.1) (-2.3) (-2.4) (-2.6) ― ― ― ― ― ― ― 

Men (-6.7) (1.0) (-5.9) (-6.4) (-6.7) (-7.2) ― ― ― ― ― ― ― 

Women ― ― ― ― ― ― ― ― ― ― ― ― ― 

Men and 

women 

aged 16-44 
― ― ― ― ― ― (-1.4) (1.6) (3.0) ― ― ― ― 

Men and 

women 

aged 45+ 

(-2.5) (0.5) (-2.1) (-2.3) (-2.5) (-2.8) ― ― ― ― ― ― ― 

Men aged 

16-44 
(-6.1) (0.7) (-5.4) (-5.8) (-6.0) (-6.3) ― ― ― ― (-4.1) (-3.6) (0.5) 

Men aged 

45+ 
(-6.9) (1.2) (-5.7) (-6.2) (-6.5) (-7.3) ― ― ― ― ― ― ― 

Women 

aged 16-44 
― ― ― ― ― ― (-2.5) (2.2) (4.7) ― (5.0) (4.3) (-0.7) 

Women 

aged 45+ 
― ― ― ― ― ― ― ― ― ― ― ― ― 
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Table 4.76: Statistically significant percentage effects for the impact of time lagged (1, 4, and 8 quarters) regional employment and 

unemployment rates on health and well-being outcome variables (%) (statistically significant results with procyclical associations were shaded 

in green, whilst countercyclical associations were shaded in orange) 

Regional employment rate- time lagged 

  

Men 

and 

women 

Men Women 

Men and 

women aged 

16-44 

Men and 

women 

aged 45+ 

Men 

aged 16-

44 

Men 

aged 

45+ 

Women 

aged 

16-44 

Women 

aged 

45+ 

Probability of acute sickness 

1Q ― ― ― ― ― ― ― ― ― 

4Q (1.8) (3.0) ― (3.2) ― (4.2) ― (5.1) ― 

8Q ― ― ― ― ― ― ― ― ― 

No acute sickness 

1Q ― ― ― ― ― ― ― ― ― 

4Q (-0.3) (-0.5) ― (-0.5) ― (-0.5) ― (-0.9) ― 

8Q ― ― ― ― ― ― ― ― ― 

Acute sickness lasting for 1-3 days 

1Q ― ― ― ― ― ― ― ― ― 

4Q (1.7) (2.8) ― (3.1) ― (3.8) ― (4.7) ― 

8Q ― ― ― ― ― ― ― ― ― 

Acute sickness lasting for 4-6 days 

1Q ― ― ― ― ― ― ― ― ― 

4Q (1.9) (3.0) ― (3.4) ― (4.1) ― (5.2) ― 

8Q ― ― ― ― ― ― ― ― ― 

Acute sickness lasting for 7-13 days 

1Q ― ― ― ― ― ― ― ― ― 

4Q (2.0) (3.2) ― (3.5) ― (4.3) ― (5.5) ― 

8Q ― ― ― ― ― ― ― ― ― 

Acute sickness lasting for 2 full weeks 

1Q ― ― ― ― ― ― ― ― ― 

4Q (2.2) (3.4) ― (3.7) ― (4.5) ― (5.9) ― 

8Q ― ― ― ― ― ― ― ― ― 

No probable mental ill health 

1Q ― ― ― ― ― ― ― ― (0.6) 

4Q ― ― ― ― (-0.4) ― ― ― ― 

8Q ― ― ― ― ― ― ― ― ― 

Less than optimal mental health 

1Q ― ― ― ― ― ― ― ― (-0.7) 

4Q ― ― ― ― (0.6) ― ― ― ― 

8Q ― ― ― ― ― ― ― ― ― 

Probable mental ill health 1Q ― ― ― ― ― ― ― ― (-1.2) 



 

272 | P a g e  
 

4Q ― ― ― ― (1.0) ― ― ― ― 

8Q ― ― ― ― ― ― ― ― ― 

Probability of limiting longstanding 

illness 

1Q (1.2) ― ― ― ― ― ― ― ― 

4Q (1.7) ― ― (2.3) (1.3) ― ― ― ― 

8Q (1.6) ― ― (2.8) ― (3.0) ― ― ― 

Self-assessed general health:  Bad/very 

bad 

1Q (0.7) ― ― (1.9) ― ― (-2.8) ― ― 

4Q (1.3) ― ― (2.3) ― ― ― ― ― 

8Q (1.7) ― ― (3.3) ― ― ― ― ― 

Self-assessed general health:  fair 

1Q (0.6) ― ― (1.7) ― ― (-1.9) ― ― 

4Q (1.0) ― ― (2.0) ― ― ― ― ― 

8Q (1.3) ― ― (2.9) ― ― ― ― ― 

Self-assessed general health:  good/ 

very good 

1Q ― ― ― (-0.2) ― ― (0.9) ― ― 

4Q (-0.3) ― ― (-0.3) ― ― ― ― ― 

8Q (-0.3) ― ― (-0.4) ― ― ― ― ― 

Regional unemployment rate- time lagged 

  

Men 

and 

women 

Men Women 

Men and 

women aged 

16-44 

Men and 

women 

aged 45+ 

Men 

aged 16-

44 

Men 

aged 

45+ 

Women 

aged 

16-44 

Women 

aged 

45+ 

Probability of acute sickness 

1Q ― ― ― ― ― ― ― ― ― 

4Q ― (-4.4) ― (-3.3) ― (-6.7) ― ― ― 

8Q ― ― ― ― ― ― ― ― ― 

No acute sickness 

1Q ― ― ― ― ― ― ― ― ― 

4Q ― (0.6) ― (0.5) ― (0.7) ― ― ― 

8Q ― ― ― ― ― ― ― ― ― 

Acute sickness lasting for 1-3 days 

1Q ― ― ― ― ― ― ― ― ― 

4Q ― (-4.0) ― (-3.0) ― (-5.9) ― ― ― 

8Q ― ― ― ― ― ― ― ― ― 

Acute sickness lasting for 4-6 days 

1Q ― ― ― ― ― ― ― ― ― 

4Q ― (-4.3) ― (-3.3) ― (-6.3) ― ― ― 

8Q ― ― ― ― ― ― ― ― ― 

Acute sickness lasting for 7-13 days 
1Q ― ― ― ― ― ― ― ― ― 

4Q ― (-4.5) ― (-3.5) ― (-6.6) ― ― ― 
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8Q ― ― ― ― ― ― ― ― ― 

Acute sickness lasting for 2 full weeks 

1Q ― ― ― ― ― ― ― ― ― 

4Q ― (-4.8) ― (-3.7) ― (-6.9) ― ― ― 

8Q ― ― ― ― ― ― ― ― ― 

No probable mental ill health 

1Q ― ― ― ― (1.0) ― ― ― ― 

4Q ― ― ― ― ― ― (2.0) ― ― 

8Q ― ― ― ― ― ― ― ― ― 

Less than optimal mental health 

1Q ― ― ― ― (-1.4) ― ― ― ― 

4Q ― ― ― ― ― ― (-3.3) ― ― 

8Q ― ― ― ― ― ― ― ― ― 

Probable mental ill health 

1Q ― ― ― ― (-2.4) ― ― ― ― 

4Q ― ― ― ― ― ― (-5.3) ― ― 

8Q ― ― ― ― ― ― ― ― ― 

Probability of limiting longstanding 

illness 

1Q ― ― ― ― ― ― ― ― ― 

4Q ― ― ― ― ― ― ― ― ― 

8Q (-1.6) ― ― (-4.5) ― (-5.8) ― ― ― 

Self-assessed general health:  Bad/very 

bad 

1Q ― ― ― ― ― ― ― ― ― 

4Q ― ― ― ― ― ― ― ― ― 

8Q (-1.4) ― (-2.6) (-3.9) ― ― ― ― ― 

Self-assessed general health:  fair 

1Q ― ― ― ― ― ― ― ― ― 

4Q ― ― ― ― ― ― ― ― ― 

8Q (-1.1) ― (-2.0) (-3.4) ― ― ― ― ― 

Self-assessed general health:  good/ 

very good 

1Q ― ― ― ― ― ― ― ― ― 

4Q ― ― ― ― ― ― ― ― ― 

8Q (0.3) ― (0.6) (0.5) ― ― ― ― ― 
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Table 4.77: Statistically significant percentage effects for the impact of macroeconomic conditions on 14 specific self-reported longstanding 

illnesses (%) (statistically significant results with procyclical associations were shaded in green, whilst countercyclical associations were shaded 

in orange) 
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Regional employment rate 

Men and women (-4.2) ― ―  ― ― ― ― ― ―  (-3.3) ― (0.8) ― ― 

Men ― ― ― ―  ― ― ― ― ― ― ― ― ― (-10.8) 

Women ― ― ― ― ― ― ― ― ― ― ― ― ― ― 

Men and women aged 16-44 ― ― (2.9) ― (-5.4) ― ― ― ― ― ― ― ― ― 

Men and women aged 45+ (-4.6) ― ― ― (2.2) ― ― ― ―  ― ― ― ― ― 

Men aged 16-44 ― ― ― ― ― ― ― ― ― ― ― ― ― ― 

Men aged 45+ ― ― ― (4.2) ― ― ― ― ―  ― ― ― ― ― 

Women aged 16-44 ― (-8.9) ― ― ― ― ― ― ― ― ― ― ― ― 

Women aged 45+ ― ― ― ― ― ― ― (-2.4) ― ― ― ― ― ― 

Regional unemployment rate 

Men and women ― ― ―  ―  ― ― ― ― ― ― ― ― ― ― 

Men (7.2) ― ―  ― ― ― ― ― (-5.3) ― ― ― ― (12.4) 

Women ― ― ― ― ― ― ― ― ― (10.3) ― ― ― (-7.2) 

Men and women aged 16-44 ― ― (-7.1) ― ― ― ― ― ― (16.2) ― ― ― ― 

Men and women aged 45+ ― ― ― ― ―  ― ― ― ― ― ― ― ― ― 

Men aged 16-44 ― ― ― ― ― ― (12.9) ― (-8.4) (25.5) ― ― ― ― 

Men aged 45+ (8.5) ― ― ― ― ― ― ― ― ― ― (-2.3) ― ― 

Women aged 16-44 ― ― ― ― ― ― ― ― ― (15.4) ― ― ― ― 

Women aged 45+ ― ― ― ― ― ― ― ― ― ― ― ― ― ― 
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Policy implication 

 
Local governments and communities should have the ability to tackle local health 

problems, focus on improving individuals’ health standards, promote healthy lifestyles, 

enhance mental health, and reduce inequalities (Healthy Lives, Healthy People: Our strategy 

for public health in England, 2010).  

Increasing further “sin taxes” on cigarette smoking and alcohol would be beneficial for 

the populations’ health over the long-run (Ruhm, 2006; Fair Society, Healthy Lives, 2010; 

Healthy Lives, Healthy People: Our strategy for public health in England, 2010). Preventing 

ill health, improvements in early screening programmes for certain diseases, providing greater 

access to health care, tackling health emergencies, and supporting people with limiting 

longstanding illnesses as well as mental ill health are all important points that the health care 

providers as well as policy makers need to continuously pursue.  

Deleterious consequences of increased levels of pollution, environmental noise, and 

traffic congestions, particularly during economic prosperities need to be continuously 

addressed (Ruhm, 2006). Strict pollution permits may be imposed, increasing the costs of 

pollution or traffic congestion, provide active travel, and “improving the availability of good 

quality open and green spaces across the social gradient” could all lead to better health and 

well-being (Fair Society, Healthy Lives, 2010).  

Additionally, during economic upturns, people may feel a great deal of stress at work, 

and lack of available time to visit healthcare professionals, such as general practitioners or 

therapists. One method of promoting better health standards, would be to give people the 

opportunity of time during their hours of work to visit health professionals. Moreover, promote 

and fund healthcare centres to close at later hours or open on weekends, to make it easier for 

people to visit the centres. 
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Abstract 

 
The aim of this chapter was to investigate the impact of changes in regional 

macroeconomic conditions on estimated changes in avoidable, amenable, and preventable 

mortality rates (deaths per 100,000 population) in England. 

Macroeconomic conditions were measured by regional employment and 

unemployment rates, obtained from NOMIS website. Data for avoidable, amenable, and 

preventable mortality rates were requested and obtained from the Office for National Statistics 

covering a quarterly time frame for years 2001-2010. Fixed-effect models were applied. 

Contemporaneous and time lagged models of one to eight yearly quarters were assessed. 

Hourly pay- Gross (£); two age categories (population percentage of individuals aged 

4 years and under, and people aged 65+); ethnic group (Mixed, Black, Asian, and Other); and 

level of education (population percentage with no qualifications, and population percentage 

with NVQ4 [Bachelor's degree, graduate certificate, graduate diploma, or above]) were 

included as covariates.  

Statistically significant results indicated that the impact of changes in the regional 

employment rates on estimated changes in avoidable, amenable, and preventable mortality 

rates for all persons, and sex-specific, had countercyclical associations. For the impact of 

regional unemployment rates, statistically significant results indicated procyclical associations. 

One exception was observed with a countercyclical association. With a one percentage point 

increase in the regional unemployment rate sustained for seven quarters, the estimated increase 

in the predicted amenable mortality rate for men was 1.2%. 

An overall decrease in the avoidable, amenable, and preventable mortality rates could 

be directly related to improvements in the public healthcare system, medical care, 

implementations of public health measures (such as bans on tobacco advertising, 

comprehensive smoke-free legislations), and possibly general improvements in socioeconomic 

circumstances.  

 Further improvements to the public healthcare system, bans on tobacco smoking, and 

improvements of certain deficiencies in the health care service (quality or accessibility), could 

all be factors that could lower avoidable mortality rates. 
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5.1 Data and methodology 

5.1.1 Outcome variables: amenable, avoidable, and preventable mortality  

 

The aggregate data covered the nine Government Office Regions in England, over the 

years 2000-2010. The outcome variables were amenable, avoidable and preventable mortality 

rates (age standardized rates per 100,000 population) estimated on a quarterly basis for each of 

the GORs. The mortality rates were for all persons, and were also sex-specific. Data for these 

variables was provided by the Office for National Statistics (data was obtained in May 2013).  

Definitions of avoidable, amenable, and preventable mortality were previously discussed on 

pages 19-20. 

 

5.1.2 Proxies for macroeconomic conditions 

 

The proxies for macroeconomic conditions were regional employment and 

unemployment rates. Unemployment rates have been used as proxies for macroeconomic 

conditions by several researchers (Brainerd, 1998; Neumayer, 2004; Ruhm, 2000). Regional 

employment and unemployment rates were obtained from NOMIS. Such data was provided on 

a quarterly basis from years 2001-2010. The quarterly regional employment and 

unemployment rates were matched to the time frame of the mortality rates (avoidable, 

amenable and preventable mortality rates).  

 

5.1.3 Covariates 

 

The regressors consisted of the following:  

 Hourly pay- Gross (£) - for all employee jobs.  This annual data, at the GOR 

level, was obtained from the Annual Survey of Hours and Earnings, Office for 

National Statistics (ONS, (www.ons.gov.uk) [accessed May 2015]).  

 Two age categories were included in the regression models: population 

percentage of individuals aged 4 years and under, and people aged 65 years 

and over. Data for these variables were obtained from the Office for National 

Statistics, in mid yearly formats, at GOR and sex levels (ONS, 

(www.ons.gov.uk) [accessed May 2015]).  
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 The population percentage of people from 4 ethnic groups (Mixed, Black, Asian 

and Other) was included. Data for these variables was yearly data, at GOR and 

sex levels, and was obtained from the Office for National Statistics.  

 Finally, two levels of educational qualifications were included: the population 

percentage with No Qualifications (no formal qualifications held); and the 

population percentage with NVQ4- National Vocational Qualification level 4 

(individuals with a Bachelor’s degree, graduate certificate, graduate diploma or 

above). This data was yearly data, at the GOR level, and was obtained from 

NOMIS. 

 

5.1.4 Reasons for the covariates  

 

With higher income rates/ gross hourly pay, mortality rates were expected to decrease 

as people would have the advantage of spending more money on health preserving activities 

and better medical care, with all other things being equal (Neumayer, 2004).  However, as the 

consumption of some health damaging normal goods (such as cigarette smoking and alcohol 

consumption) may also have the potential to increase with higher incomes, the effect of changes 

in income levels may have an unclear associations with mortality rates (Neumayer, 2004; 

Ruhm, 2000).  

The variables of “Population percentage of individuals aged 4 years and under, and 

percentage of people aged 65 years and over”  were included to statistically control for 

differences the age structure across GORs (Economou, Nikolaou, & Theodossiou, 2008; 

Neumayer, 2004; Ruhm, 2000). 

Educational qualifications variables were included as they tend to have a strong 

correlation with regional unemployment rates (Neumayer, 2004; Ruhm, 2000). 

Ethnicity was included to distinguish how avoidable, amenable and preventable 

mortality rates varied across different ethnic groups, possibly due to various cultural norms 

(Ruhm, 2005; Neumayer, 2004).  
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5.1.5 Econometric specifications 

 

The regression equation used in the analyses was the following (Ruhm, 2000): 

ln (𝐻𝑗𝑡) = 𝛼𝑡 + 𝑋𝑗𝑡𝛽 + 𝐸𝑗𝑡𝛾 + 𝑆𝑗 + 𝜖𝑗𝑡    

H was the amenable, avoidable and preventable mortalities (individually). The 

dependent variable was the natural logarithm of the mortality rate. The subscripts j and t were 

indexed for Government Office Region and year respectively. X represented explanatory 

variables. E was the proxy of macroeconomic conditions. 𝛾 captured the impact of within- 

Government Office Region deviations in economic conditions. S controlled for time-invariant 

Government Office Region characteristics. Finally 𝜖 was the error term.  Observations were 

weighted by the square root of the Government Office Region population size in order to 

mitigate heteroscedasticity problems (Neumayer, 2004).   

Fixed-effect models were estimated, particularly as the sample covered all Government 

Office Regions in England, rather than a random sample (Neumayer, 2004). The unit of 

observation was Government Office Region.  

Contemporaneous models and time lagged models were estimated (Neumayer, 2004, 

Ruhm 2000). The time lagged models consisted of a one quarter to eight quarter time lagged 

regional unemployment rates (t-1 to t-8). The year-specific dummy variables were included to 

capture the secular change in mortality rates, as a result of improvements in health care, 

implementations of new policies, and adoption of healthier lifestyles (Neumayer, 2004). 

From the above equation, [(𝑒𝑥𝑝�̂�-1)*100] provided the predicted percentage change in 

mortality, associated with a one percentage point increase in the regional employment/ 

unemployment rate (a relative effect) (Ruhm, 2015). 
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5.2 Descriptive statistics   

Table 5.1 shows the mean and the standard deviation of the variables used in the 

regression models. The mean avoidable, amenable and preventable mortality rates per 100,000 

population were 53.2, 28.22 and 43.28, respectively. Male mortality rates were higher than 

those for females. The Asian ethnic group consisted of 5.14% of the population. The lowest 

population percentage consisted of the mixed and other ethnic groups (1.51% and 1.19% 

respectively). The mean hourly pay for men and women was £12.52. 25.96% of the population 

had an educational qualification of Bachelor’s degree, graduate certificate, and graduate 

diploma or above. 14.2% of the population had no educational qualifications. 5.3% of the 

population over the time period of 2001-2010 were under the age of 4 years, and 16% were 

aged 65 years and over (Table 5.1).  

 

Table 5.1: List of variables used for assessing the impact of regional employment 

and unemployment rates on mortality (2001-2010) 

Variable: Mean 
Standard 

deviation 

Death rate per 100,000 population:   

Avoidable mortality rate- men  and women  53.20 8.66 

Amenable mortality rate- men and women  28.22 5.44 

Preventable mortality rate- men and women  43.28 6.82 

Avoidable mortality rate- men  67.77 11.43 

Amenable mortality rate- men  34.31 7.23 

Preventable mortality rate- men  56.07 9.22 

Avoidable mortality rate- women  39.26 6.39 

Amenable mortality rate- women 22.41 3.94 

Preventable mortality rate- women 31.03 4.88 

Explanatory variables:   

Percentage of total regional employment rate  72.52 0.26 

Percentage of regional employment rate-men  78.53 0.20 

Percentage of regional employment rate- women 66.51 0.17 

Percentage of total regional unemployment rate  5.64 0.07 

Percentage of regional unemployment rate-men  6.22 0.10 

Percentage of regional unemployment rate- women 5.07 0.07 

Mixed ethnic group (%) 1.51 0.73 

Asian ethnic group (%) 5.14 3.24 

Black ethnic group (%) 2.34 2.91 

Other ethnic group (%) 1.19 0.74 

Mean hourly pay (£) 12.52 2.28 

Percentage of people with National Vocational Qualification 

level 4 

25.96 4.59 
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Percentage of people with no educational qualification 14.20 2.98 

Percentage of population under 4 years of age 5.30 0.42 

Percentage of population over the age of 65 years 16.04 1.95 

 

 

The average avoidable, amenable and preventable mortality rates displayed a 

downward trend over the years (Figure 5.1). Year 2001 had the highest mortality rates, whilst 

2010 had the lowest.  

 

Figure 5.1: Average total mortality rates (deaths rate per 100,000 population) with 

respect to years 

 

 

The North West had the highest avoidable mortality rate, 63.17 per 100,000 population; 

the South West had the lowest 45.39 per 100,000 population (Figure 5.2). The North West had 

the highest rate of amenable mortality, and the South West the lowest. For preventable 

mortality, the North East had the highest rate, whilst the East of England had the lowest (Figure 

5.2). 
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Figure 5.2: Average total mortality rates (death rate per 100,000 population) with 

respect to Government Office Regions 

 

 
 

 

The following figures show the relationship between the regional employment and 

unemployment rates and the mortality rates (detrended and normalized). Figure 5.3 shows the 

relationship between regional employment and mortality for all persons, whilst figures 5.4 and 

5.5 show this relationship for men and women respectively. 

 Overall, mortality rates for the total population, and for both sexes, decreased from the 

initial point (first quarter of year 2001) until the end point (fourth quarter to year 2010) of the 

study period.  
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Figure 5.3: Total avoidable, amenable and preventable mortality rates and regional 

employment rates (detrended and normalised) 

 
 

 

From the 2nd (last quarter of year 2008) to the 40th quarter (last quarter of year 2010), 

there was an evident inverse relationship between regional employment rates and the three 

individual mortality rates. As regional employment rates decreased, the rates of avoidable, 

amenable, and preventable mortality marginally increased.  

For men, each of the 3 mortality rates was on a downward trend from the first to the 

last quarter (Figure 5.4). Regarding the association between regional employment rates and the 

three mortality rates, there were three strong negative associations. The first was during the 

first 10 quarters (from first quarter of 2001 until the second quarter of year 2003), the second 

was during the 13th to 29th quarter (first quarter of year 2008), and finally during the 35th until 

the last quarter.  
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Figure 5.4: Total avoidable, amenable and preventable mortality rates and regional 

employment rates for men (detrended and normalised) 

 
 

For women, Figure 5.5 shows a sporadic relationship between regional employment 

rates and the three mortality rates. From the 13th quarter until the 25th quarter there was a 

negative association: as regional employment rates increased, each of the three mortality rates 

decreased. A negative association was also evident from the 35th until the last quarter of 2010: 

as regional employment rates decreased, each of the three mortality rates increased.  

 



 

286 | P a g e  
 

Figure 5.5: Total avoidable, amenable and preventable mortality rates and regional 

employment rates for women (detrended and normalised) 

 
 

 

For the total population, and for men, there was an inverse relationship between 

regional unemployment rates and the three mortality rates from the 28th quarter (fourth quarter 

of 2007) to the last quarter of 2010 (Figures 5.6 and 5.7). For women, an inverse relationship 

was evident from the 19th quarter (third quarter to year 2005) to the last quarter of 2010 (Figure 

5.8).  
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 Figure 5.6: Total avoidable, amenable and preventable mortality rates 

and regional unemployment rates (detrended and normalised) 

 

 

Figure 5.7: Total avoidable, amenable and preventable mortality rates and 

regional unemployment rates for men (detrended and normalised) 
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Figure 5.8: Total avoidable, amenable and preventable mortality rates and regional 

unemployment rates for women (detrended and normalised) 
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5.3 Results 

 Results for the contemporaneous effect and the lagged effects of changes in regional 

employment and unemployment rates on estimated changes in the avoidable, amenable, and 

preventable mortality rates (deaths per 100,000 population) are presented in this section.   

 The dependent variable was the natural logarithm of the mortality rate. We controlled for 

the variables mentioned earlier, which included: hourly pay- Gross (£); population percentage 

of individuals aged 4 years and under, and percentage of people aged 65 years and over; the 

population percentage of people from the Mixed, Black, Asian and Other ethnic groups; and 

two levels of educational qualifications: population percentage of those with no formal 

educational qualification, and the population percentage of individuals with NVQ4- National 

Vocational Qualification level 4. Year dummy variables were also included.   

 

5.3.1 The impact of regional employment rates on the changes in predicted avoidable, 

amenable and preventable mortality rates 

 

 Fixed-effects estimation results for the associations of changes in the regional 

employment rates on changes in mortality indicated the following (Table 5.2): 

 The impact of changes in the regional employment rate on changes in the predicted 

avoidable and preventable mortality rates for the total population using the contemporaneous 

and time lagged models showed no statistically significant results. For the impact of changes 

in the regional employment rate on changes in amenable mortality rates for the total population, 

two statistically significant results were observed using the time lagged models. With a one 

percentage point increase in the regional employment rate sustained for six and seven quarters, 

the predicted amenable mortality rate for the total population decreased by 1.4% and by 1.3% 

respectively.  

 The impact of changes in the regional employment rate on changes in the predicted 

amenable, avoidable and preventable mortality rates among men using the contemporaneous 

and time lagged models, showed no statistically significant associations.  

 No statistically significant association was observed for the impact of changes in the 

regional employment rate on the change in avoidable and preventable mortality for women 

using the contemporaneous models. The five and six quarter time lagged models for the 

regional employment rate on changes in amenable mortality were the only statistically 
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significant results.  With a one percentage point increase in the regional employment rate 

sustained for five and six quarters, the predicted amenable mortality rate decreased for women 

by 1% (for both models). 

 

5.3.2 The impact of regional unemployment rates on changes in the predicted avoidable, 

amenable and preventable mortality rates 

 

 The impact of changes in the regional unemployment rate on changes in avoidable and 

preventable mortality showed no significant results for the total population (Table 5.3). For 

amenable mortality, there was an estimated decrease of 1.3% in response to a one percentage 

point increase in regional unemployment rates.  

 Two statistically significant results were found for the impact of changes in the regional 

unemployment rate on changes in mortality rates for men: 

 With a one percentage point increase in the regional unemployment rate 

sustained for seven quarters, the estimated increase in the amenable mortality 

rate was 1.2%. 

 With a one percentage point increase in the regional unemployment rate 

sustained for three quarters, the predicted preventable mortality rate decreased 

by 0.8%. 

Results for the impact of changes in the regional unemployment rate on changes in 

mortality rates for women indicated the following: 

 With a one percentage point increase in the regional unemployment rate, the 

predicted decrease in the avoidable mortality rate was 1.2%. 

 With a one percentage point increase in the regional unemployment rate, the 

predicted decrease in the amenable mortality rate was 1.6%. 
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Table 5.2: Fixed-effects estimation results of the effect of regional employment rates on changes in the predicted mortality rates for 

men and women, men, and, women (coefficients and 95% confidence intervals) 

Total population 

 Avoidable mortality  Amenable mortality  Preventable mortality  

Regional employment rate 0.000 0.003 0.000 

 (-0.010 ; 0.010) (-0.010 ; 0.017) (-0.009 ; 0.008) 

One quarter lagged effect 0.000 0.003 -0.002 

 (-0.012 ; 0.013) (-0.014 ; 0.021) (-0.010 ; 0.007) 

Two quarter lagged effect 0.002 0.000 -0.001 

 (-0.009 ; 0.013) (-0.015 ; 0.014) (-0.008 ; 0.007) 

Three quarter lagged effect 0.000 -0.006 -0.003 

 (-0.009 ; 0.008) (-0.019 ; 0.007) (-0.010 ; 0.005) 

One year lagged effect 0.003 -0.002 0.002 

 (-0.005 ; 0.011) (-0.016 ; 0.011) (-0.007 ; 0.010) 

Five quarter lagged effect -0.003 -0.008 -0.004 

 (-0.013 ; 0.007) (-0.021 ; 0.004) (-0.011 ; 0.004) 

Six quarter lagged effect -0.005 -0.014 -0.003 

 (-0.014 ; 0.004) (-0.026 ; -0.002)** (-0.011 ; 0.004) 

Seven quarter lagged effect -0.005 -0.013 -0.004 

 (-0.012 ; 0.002) (-0.023 ; -0.003)** (-0.009 ; 0.001) 

Two year lagged effect -0.004 -0.011 -0.003 

 (-0.010 ; 0.002) (-0.023 ; 0.000) (-0.010 ; 0.004) 

Men 

 Avoidable mortality  Amenable mortality  Preventable mortality  

Regional employment rate 0.001 0.006 0.000 

 (-0.007 ; 0.009) (-0.008 ; 0.020) (-0.005 ; 0.006) 

One quarter lagged effect 0.001 0.005 0.000 

 (-0.008 ; 0.009) (-0.009 ; 0.019) (-0.007 ; 0.007) 

Two quarter lagged effect 0.001 0.000 0.000 

 (-0.006 ; 0.008) (-0.013 ; 0.013) (-0.004 ; 0.005) 

Three quarter lagged effect 0.004 0.003 0.003 

 (-0.005 ; 0.012) (-0.010 ; 0.016) (-0.002 ; 0.009) 

One year lagged effect 0.003 0.002 0.003 

 (-0.008 ; 0.013) (-0.012 ; 0.017) (-0.006 ; 0.012) 
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Five quarter lagged effect -0.004 -0.009 -0.002 

 (-0.011 ; 0.003) (-0.021 ; 0.002) (-0.007 ; 0.004) 

Six quarter lagged effect -0.005 -0.009 -0.002 

 (-0.011 ; 0.002) (-0.018 ; 0.000) (-0.009 ; 0.004) 

Seven quarter lagged effect -0.002 -0.006 0.001 

 (-0.008 ; 0.005) (-0.020 ; 0.008) (-0.003 ; 0.005) 

Two year lagged effect -0.001 -0.009 0.002 

 (-0.010 ; 0.008) (-0.024 ; 0.006) (-0.005 ; 0.010) 

Women 

 Avoidable mortality  Amenable mortality  Preventable mortality  

Regional employment rate 0.001 0.002 0.000 

 (-0.008 ; 0.009) (-0.007 ; 0.011) (-0.008 ; 0.009) 

One quarter lagged effect -0.004 -0.004 -0.003 

 (-0.013 ; 0.006) (-0.016 ; 0.007) (-0.012 ; 0.005) 

Two quarter lagged effect -0.006 -0.008 -0.005 

 (-0.016 ; 0.004) (-0.019 ; 0.003) (-0.014 ; 0.004) 

Three quarter lagged effect -0.003 -0.007 -0.003 

 (-0.010 ; 0.004) (-0.016 ; 0.002) (-0.010 ; 0.005) 

One year lagged effect -0.003 -0.006 -0.002 

 (-0.014 ; 0.008) (-0.019 ; 0.008) (-0.013 ; 0.008) 

Five quarter lagged effect -0.006 -0.010 -0.004 

 (-0.017 ; 0.004) (-0.019 ; -0.000)** (-0.016 ; 0.007) 

Six quarter lagged effect -0.005 -0.010 -0.003 

 (-0.013 ; 0.003) (-0.017 ; -0.002)** (-0.011 ; 0.005) 

Seven quarter lagged effect -0.004 -0.004 -0.004 

 (-0.009 ; 0.001) (-0.011 ; 0.002) (-0.010 ; 0.001) 

Two year lagged effect -0.003 -0.006 -0.002 

 (-0.010 ; 0.005) (-0.015 ; 0.002) (-0.009 ; 0.006) 

Note:** p<0.05; *** p<0.01 
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 Table 5.3: Fixed-effects estimation results of the effect of regional unemployment rates on changes in the predicted mortality rates 

for men and women, men, and, women (coefficients and 95% confidence intervals) 

Total population 

 Avoidable mortality  Amenable mortality  Preventable mortality  

Regional unemployment rate -0.005 -0.013 -0.003 

 (-0.013 ; 0.002) (-0.025 ; -0.001)** (-0.009 ; 0.004) 

One quarter lagged effect -0.006 -0.013 -0.003 

 (-0.018 ; 0.006) (-0.031 ; 0.005) (-0.012 ; 0.006) 

Two quarter lagged effect -0.008 -0.012 -0.005 

 (-0.020 ; 0.005) (-0.029 ; 0.005) (-0.016 ; 0.005) 

Three quarter lagged effect -0.003 -0.006 -0.001 

 (-0.016 ; 0.009) (-0.023 ; 0.012) (-0.012 ; 0.011) 

One year lagged effect -0.008 -0.007 -0.008 

 (-0.020 ; 0.003) (-0.024 ; 0.010) (-0.016 ; 0.000) 

Five quarter lagged effect 0.002 0.001 0.001 

 (-0.008 ; 0.011) (-0.015 ; 0.017) (-0.007 ; 0.010) 

Six quarter lagged effect 0.004 0.007 0.002 

 (-0.007 ; 0.016) (-0.009 ; 0.023) (-0.008 ; 0.013) 

Seven quarter lagged effect 0.003 0.008 0.000 

 (-0.007 ; 0.012) (-0.003 ; 0.020) (-0.010 ; 0.010) 

Two year lagged effect 0.005 0.011 0.002 

 (-0.006 ; 0.016) (-0.002 ; 0.025) (-0.009 ; 0.013) 

Men 

 Avoidable mortality  Amenable mortality Preventable mortality  

Regional unemployment rate -0.008 -0.013 -0.006 

 (-0.017 ; 0.002) (-0.029 ; 0.002) (-0.012 ; 0.001) 

One quarter lagged effect -0.004 -0.011 -0.002 

 (-0.013 ; 0.004) (-0.024 ; 0.002) (-0.010 ; 0.006) 

Two quarter lagged effect -0.001 -0.001 0.001 

 (-0.009 ; 0.006) (-0.011 ; 0.008) (-0.005 ; 0.006) 

Three quarter lagged effect -0.008 -0.009 -0.008 

 (-0.019 ; 0.002) (-0.023 ; 0.005) (-0.017 ; -0.000)** 

One year lagged effect -0.004 -0.006 -0.004 
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 (-0.017 ; 0.008) (-0.023 ; 0.012) (-0.016 ; 0.008) 

Five quarter lagged effect 0.003 0.006 0.001 

 (-0.006 ; 0.012) (-0.008 ; 0.020) (-0.007 ; 0.009) 

Six quarter lagged effect 0.003 0.005 0.001 

 (-0.006 ; 0.012) (-0.006 ; 0.015) (-0.008 ; 0.011) 

Seven quarter lagged effect 0.006 0.012 0.004 

 (-0.001 ; 0.013) (0.000 ; 0.024)** (-0.003 ; 0.011) 

Two year lagged effect 0.000 0.011 -0.002 

 (-0.014 ; 0.014) (-0.008 ; 0.031) (-0.014 ; 0.010) 

Women 

 Avoidable mortality  Amenable mortality  Preventable mortality  

Regional unemployment rate -0.012 -0.016 -0.009 

 (-0.023 ; -0.002)** (-0.030 ; -0.003)** (-0.019 ; 0.001) 

One quarter lagged effect -0.010 -0.010 -0.007 

 (-0.023 ; 0.003) (-0.022 ; 0.003) (-0.020 ; 0.006) 

Two quarter lagged effect -0.002 -0.005 0.000 

 (-0.015 ; 0.011) (-0.019 ; 0.009) (-0.011 ; 0.010) 

Three quarter lagged effect -0.004 0.000 0.000 

 (-0.011 ; 0.004) (-0.009 ; 0.009) (-0.008 ; 0.007) 

One year lagged effect -0.005 -0.002 -0.005 

 (-0.015 ; 0.004) (-0.014 ; 0.009) (-0.014 ; 0.004) 

Five quarter lagged effect -0.001 0.001 -0.002 

 (-0.015 ; 0.012) (-0.016 ; 0.018) (-0.015 ; 0.011) 

Six quarter lagged effect -0.006 -0.001 -0.010 

 (-0.018 ; 0.006) (-0.016 ; 0.014) (-0.021 ; 0.001) 

Seven quarter lagged effect 0.004 0.004 0.001 

 (-0.010 ; 0.019) (-0.015 ; 0.022) (-0.011 ; 0.014) 

Two year lagged effect 0.004 0.007 0.003 

 (-0.012 ; 0.020) (-0.010 ; 0.024) (-0.014 ; 0.020) 

Note:** p<0.05; *** p<0.01 
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5.4 Conclusion  

 

The impact of regional employment rate on changes in the predicted avoidable, 

amenable and preventable mortality rates  

 

 For the impact of changes in the regional employment rate on changes in avoidable, 

amenable and preventable mortality, we observed no statistically significant results using the 

contemporaneous models (Table 5.4). For the time lagged models for regional employment, all 

statistically significant results indicated countercyclical associations between macroeconomic 

conditions and mortality.  

 

The impact of regional unemployment rate on changes in the predicted avoidable, 

amenable and preventable mortality rates  

 

 Results for the effect of changes in the regional unemployment rate on changes in 

mortality rates showed several statistically significant results using the contemporaneous 

model. Each model indicated a procyclical association. Statistically significant results using 

the time lagged models were obtained for men only. With a one percentage point increase in 

the regional unemployment rate sustained for seven quarters, amenable mortality rates were 

estimated to increase by 1.2%; and with a one percentage point increase in the regional 

unemployment rate sustained for three quarters, the amenable mortality rate was estimated to 

decrease by 0.8%. 
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Table 5.4: Summary of significant results for the impact of macroeconomic conditions on 

the predicted probability of mortality rates (%) 

 Regional employment rate Regional unemployment rate 

 Total population 

 
Avoidable 

mortality 

Amenable 

mortality 

Preventable 

mortality 

Avoidable 

mortality 

Amenable 

mortality 

Preventable 

mortality 

Contemporaneous ― ― ― ― -1.3 ― 

One quarter  ― ― ― ― ― ― 

Two quarters ― ― ― ― ― ― 

Three quarters ― ― ― ― ― ― 

One year  ― ― ― ― ― ― 

Five quarters  ― ― ― ― ― ― 

Six quarters ― -1.4 ― ― ― ― 

Seven quarters  ― -1.3 ― ― ― ― 

Two years ― ― ― ― ― ― 

 Men 

Contemporaneous ― ― ― ― ― ― 

One quarter  ― ― ― ― ― ― 

Two quarters ― ― ― ― ― ― 

Three quarters ― ― ― ― ― -0.8 

One year  ― ― ― ― ― ― 

Five quarters  ― ― ― ― ― ― 

Six quarters ― ― ― ― ― ― 

Seven quarters  ― ― ― ― 1.2 ― 

Two years ― ― ― ― ― ― 

 Women 

Contemporaneous ― ― ― -1.2 -1.6 ― 

One quarter  ― ― ― ― ― ― 

Two quarters ― ― ― ― ― ― 

Three quarters ― ― ― ― ― ― 

One year  ― ― ― ― ― ― 

Five quarters  ― -1.0 ― ― ― ― 

Six quarters ― -1.0 ― ― ― ― 

Seven quarters  ― ― ― ― ― ― 

Two years ― ― ― ― ― ― 
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5.5 Discussion  

 

 In year 2001, the proportion of deaths considered to be avoidable stood at 26% in 

England and Wales (ONS, 2015). In year 2013, this proportion had dropped to 23% (ONS, 

2015). This could have been as a result of better health care, advanced medical treatments, 

screenings, preventions, and rehabilitations as well as due to better public health interventions 

(ONS 2015).  

 Between years 2001-2006, cardiovascular disease was the most common cause of 

death. Due to several public health interventions which were introduced to reduce its major 

risk factors, the avoidable mortality rates linked to cardiovascular disease decreased. Some of 

the public health measures which were introduced included the following: in 2003, a ban on 

tobacco advertising was implemented; and in 2007 a comprehensive smoke-free legislation 

was introduced (making it illegal for smokers to smoke in all public enclosed areas and 

workplaces) (Bajekal et al., 2012). Another factor contributing to the decline in avoidable 

mortality rates was the improvement in risk factor trends, such as smoking, physical activity, 

health diets, blood pressure, and cholesterol (ONS, 2015; Bajekal et al., 2012).  From years 

2007-2013, the most common cause of avoidable mortality was neoplasms; yet there has been 

a decline in this mortality rate over time. 

 In agreement with the various research articles which have assessed the impact of 

macroeconomic conditions on various mortality rates (Ruhm, 2000; Newmayer, 2004; Tapia 

Geranados (2005); Gertham & Ruhm, 2006; Stuckler et al. 2009), we also observed a declining 

trend in mortality rates, particularly in response to increases in regional unemployment rates. 

In the previous chapter, we observed that the probability of being a current smoker decreased 

in response to increases in regional unemployment rates. As cigarette smoking is the greatest 

contributor to premature mortality, we expected mortality rates to decline as the prevalence of 

cigarette smoking decreased. 

 Overall, decreases in avoidable mortality rates could be attributed to better lifestyles 

and conditions during economic downturns. The income effect may reduce the prevalence of 

smoking and drinking, hence lessen the consequences of the increased prevalence of illness 

and disease. Spending more time with family and friends (leisure time), increasing the number 

of doctor visits for medical check-ups, consumption of healthier diets, and decreases in the 
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levels of work-related stress, may all influence mortality rates. Broad public health measures, 

as well as increases in the quality of health care, can both contribute to decreases in avoidable 

mortality.  
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6. Conclusion   
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6. Conclusion  

In this thesis we investigated the relationships between macroeconomic conditions and 

health and lifestyles in England. The outcome variables included: current cigarette smoking; 

alcohol consumption; the prevalence of acute sickness; probable mental ill health; limiting 

longstanding illness; self-assessed general health; fourteen specific longstanding illnesses; and 

avoidable, amenable and preventable mortality rates. Macroeconomic conditions were 

measured by regional employment and unemployment rates, obtained from the NOMIS 

website. Health outcome variables were obtained from the Health Survey for England (HSE) 

covering a time frame of 16 years, from 1998 to 2013. Data for avoidable, amenable and 

preventable mortality rates were obtained from the Office for National Statistics, covering the 

years 2000-2010. This chapter describes how the aims and objective set out in the first chapter 

were met. 

 

Objective 1: Investigate the impact of macroeconomic conditions on current cigarette 

smoking 

 

We used models stratified by age and sex. Logistic regression models were applied for 

the binary outcome variables of being a current smoker, and being a heavy smoker. A hurdle 

model was applied for the number of cigarettes smoked per day. We included as many 

covariates as possible in the models to reduce the influence of confounding factors. We 

assessed the impact of macroeconomic conditions on each smoking outcome using 

contemporaneous and time lagged models by 1, 4 and 8 quarters.  

We observed that the impact of changes in the macroeconomic conditions on changes 

in the probability of being a current cigarette smoker, the number of cigarettes smoked per day 

(conditional on participants being a cigarette smoker), and the probability of heavy smoking 

followed procyclical associations. Potential reasons for such relationships suggested the 

following points outlined in chapter 1.  

Firstly, the income effect can have a great influence over people’s consumption of 

various goods. With the increase in the purchasing costs of cigarettes over time in England, 

smokers would be more able to afford the costs of smoking during economic upturns; and 

conversely during economic downturns, cigarettes would become less affordable.  
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Secondly, during economic upturns individuals would be more likely to encounter a 

lack of leisure time. With increased levels of work engagement, including higher work-related 

stress levels, cigarette smoking may be increasingly used as a self-medicating stress reliever.  

Thirdly during economic downturns, individuals would have greater opportunities to 

spend time with family and friends; have the opportunities of being more engaged in leisure 

activities; and basically invest more in their health condition.  

Fourthly, with increases in migration flows during economic upturns, new migrants 

may have different habits/patterns of smoking than local residents; potentially increasing 

smoking levels.  

Finally, people may be more conservative with their finances during economic 

downturns, thereby reducing consumption levels.  

From the full regression model results for all three cigarette smoking outcome 

variables, we observed a degree of social gradient in health. For example, with a one percentage 

point increase in the regional unemployment rate, male participants aged 16-44 years in the 

professional class had the lowest probability of being current smokers; and the probability of 

cigarette smoking was highest for participants in the lowest income quintile. Key findings with 

regards to the number of cigarettes smoked per day for men and women aged 16-44 years in 

response to a one percentage point increase in the regional employment rate, were the 

following: in comparison to those with a degree or equivalent, individuals with various 

educational qualifications were more likely to smoke a greater number of cigarette per day; 

and individuals from the third to the top equivalised income quintiles were more likely to 

smoke a lower number of cigarettes per day in comparison to those from the lowest quintile, 

conditional on being a current smoker. Finally, for the prevalence of heavy smoking across the 

entire sample, in response to a one percentage point increase in the regional unemployment 

rate: people residing in the East Midlands, West Midlands, East England, South East and South 

West regions were less likely to heavy smoke than people residing in the North East; people in 

the age categories 25-34, 35-44, 45-54, and 55-64 had a higher probability of being a heavy 

smoker than those aged 16-24; participants in the professional social class had the lowest 

probability of heavy smoking; those with a degree had the lowest probability of heavy smoking; 

persons in the lowest income quintile had the highest probability; and those whom were ILO-

unemployed or economically inactive had a higher probability of heavy smoking than those in-

employment.  
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Objective 2: Investigate the impact of macroeconomic conditions on alcohol 

consumption 

 

The impact of changes in the macroeconomic conditions on changes in the probability 

of alcohol consumption, the number of alcoholic units consumed on the heaviest day of 

drinking one week prior to the HSE interview, and the probability of binge drinking were 

assessed. Similar methodologies were applied as to those for smoking. Logistic regressions 

were applied for any alcohol consumption and binge drinking; and a hurdle model was applied 

for the number of alcoholic units consumed on the heaviest drinking day (conditional on having 

consumed alcohol). 

All statistically significant results for the impact of changes in the regional employment 

and unemployment rates (using the contemporaneous and time lagged models) on the 

probability of alcohol consumption indicated a procyclical relationship. As regional 

employment (unemployment) rates increased, the probability of alcohol consumption 

increased (decreased). This association was strongest for men aged 16-44. 

 Using the contemporaneous model for the impact of changes in the regional 

employment rate on the number of alcoholic units consumed on the heaviest day of drinking 

(conditional on being an alcohol consumer), statistically significant results indicated a 

procyclical association. However, the impact of changes in the regional unemployment rate on 

the number of alcoholic units consumed on the heaviest drinking day produced countercyclical 

associations for all statistically significant results. Countercyclical associations were observed 

for the total population and for men and women aged 45+. The time lagged models showed 

mixed results. A countercyclical association using the four quarter time lagged model was 

found for men and women aged 45+: a sustained 4 quarter increase in the regional employment 

rate was estimated to decrease the number of alcoholic units consumed on the heaviest day of 

drinking by 0.7%. During economic downturns, participants aged 45+ had an estimated 

increase in the average number of alcoholic units consumed on the heaviest day of drinking, in 

response to sustained one and four quarter time increases in the regional unemployment rate.  

 The impact of changes in the regional employment and unemployment rates on changes 

in the estimated probability of binge drinking using the contemporaneous models indicated 

countercyclical associations for all significant results. One notable countercyclical association 

was found for men and women aged 45+.  

Once again, the income effect could potentially explain associations between 

macroeconomic conditions and health. As we observed, increases in regional employment rates 
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(increases in regional unemployment rates) resulted in increases in the probability of alcohol 

consumption (decreases in the probability of alcohol consumption). Reductions to income 

would lead individuals to deviate or abstain from alcohol consumption during economic 

downturns; conversely, levels of alcohol consumption may increase during periods of 

economic upturn.  

Certain population sub-groups may respond differently to changes in economic 

conditions. The strongest countercyclical association was for participants aged 45+. Financial 

difficulties and lack of job security during increases in regional unemployment rates may 

impact upon men and women aged 45+ the hardest.  

With regards to the full regression models, key findings were the following: with a one 

percentage point increase in regional employment rates, men aged 16-44, residing in the East 

Midlands, West Midlands, East England, London, South East, and South West had a lower 

probability of imbibing alcohol than those residing in the North East. Men aged 16-44 years in 

the Black, Asian and Other ethnic groups were less likely to drink alcohol than those from the 

White ethnic group; those from the third, fourth and highest equivalised income quintiles were 

more likely to consume alcohol than those from the bottom quintile. Men aged 16-44 whom 

were ILO-unemployed or economically inactive, were less likely to consume alcohol than 

those in-employment.  

The main points with regards to the full regression model results for the impact of 

changes in the regional unemployment rate on the average number of units of alcohol 

consumed on the heaviest day of drinking, conditional on being an alcohol consumer, indicated  

the following: participants in the North East were more likely to consume larger amounts of 

alcoholic units on the heaviest drinking day; person aged 16-24 were more likely to consume 

higher amounts; and those from the White ethnic group were more likely to consume higher 

amounts. Women consumed a lower amount of alcohol than men; and those from the 

intermediate and skilled manual social classes were more likely to consume a greater amount 

of alcoholic units than those from the professional social class. People with the highest 

educational qualification of A-level, O-level or CSE were more likely to consume greater units 

of alcohol than those with a degree or equivalent; individuals from the fourth and top 

equivalised income quintiles were more likely to consume a greater number of units of alcohol 

than those from the lowest quintile. ILO-unemployed consumed on average a larger amount of 

alcohol than those employed.  

With a one percentage point increase in the regional unemployment rate, men and 

women residing in all Government Office Regions were less likely to binge drink in 
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comparison to those residing in the North East. Participants aged 16-24 had the highest 

probability of binge drinking. Women were less likely to binge drink in comparison to men. 

Participants from the White ethnic group were more likely to binge drink. People from the 

intermediate and skilled manual social classes were more likely to binge drink than those from 

the professional social class. Participants with a foreign degree or no qualification were less 

likely to binge drink than those with a degree or equivalent. People from the third-top 

equivalised income quintiles were more likely to binge drink than persons in the bottom 

quintile. Retired or economically inactive participants were less likely to binge drink than those 

in-employment.  

From the above mentioned observations, it was clear that the associations between 

macroeconomic conditions and alcohol consumption, varied across population subgroups. 

 

Objective 3: Investigate the impact of macroeconomic conditions on health and well-

being 

 

Similar modelling techniques were applied to investigate the relationships between 

macroeconomic conditions and health and wellbeing. The regression models included logistic 

and ordinal regression.  

There was an array of mixed results regarding the associations between macroeconomic 

conditions and health and well-being. 

Acute sickness (dichotomous variable and the ordered variable [from no acute sickness 

to acute sickness lasting for 2 full weeks]) and limiting longstanding illness displayed 

procyclical associations for all statistically significant results. Results for the remaining 

outcome variables were mixed. 

 Several reasons were postulated to explain the findings which showed significant 

procyclical associations.   

Firstly, unhealthy behaviours such as heavy levels of cigarette smoking and alcohol 

consumption could all contribute to the prevalence of poor health and wellbeing. The income 

effect may to some extent influence the prevalence of diseases, as individuals may directly be 

affected by the purchase costs of such goods. Hence, reductions in levels of smoking and 

alcohol consumption, as a result of the income effect during economic downturns, may 

consequently decrease the prevalence of illnesses associated with such confounding factors. 

Secondly, a lack of leisure time for persons during economic upturns would be 

associated with a lack of physical activity and a lack of family time. Routine medical check-
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ups may decrease as employed individuals would find it more difficult to schedule medical 

appointments (Ruhm, 2005). This could consequently contribute to greater levels of work-

related stress, which as a consequence, could cause changes to the immune system, resulting 

in higher rates of acute sickness and chronic disease (Granados, 2005).  

Thirdly, increased levels of pollution during economic upturns from motor vehicles, 

industrial emissions, and occupational noise could all play a part in the increased prevalence 

of diseases and illness such as cardiovascular disease, heart disease, respiratory disease and 

various cancers.  

Fourthly, high stress levels and psychological disorders are commonly associated with 

changes to the immune system, which would make people more susceptible to disease (Kiecolt-

Glaser et al., 2002; Granados, 2005).  

Finally, increases in overcrowding may arise with an increase in the demand for labour 

during economic upturns, potentially increasing the prevalence of acute illnesses. Different 

associations were found for the impact of changes in macroeconomic conditions on self-

assessed general health. The association for changes in the regional unemployment rate was 

procyclical for men aged 16-44 and was countercyclical for women aged 16-44. To further 

illustrate this finding, Table 6.1 shows a summary of the differences between men and women 

aged 16-44 years with respect to the impact of a one percentage point change in the regional 

unemployment rate on the probability of reporting bad/very bad general health.  
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Table 6.1: Summary of the difference between men and women aged 18-44 years, 

with respect to a one-percentage point increase in regional unemployment rate on 

the probability of a bad/ very bad self-assessed general health 

Men aged 16-44 years: bad/ very bad self-

assessed general health 

Women aged 16-44 years: bad/ very bad 

self-assessed general health 

Those residing in all Government Office 

Regions were less likely to report bad/ very 

bad self-assessed general health in 

comparison to those residing in the North 

East. 

Similar associations as to those for men 

aged 16-44 years. 

Were less likely to report bad/ very bad self-

assessed general health in years 1999, 2004- 

2007, and 2010-2012, in comparison to year 

1998. 

Were less likely to report bad/ very bad self-

assessed general health in years 2011 and 

2013, in comparison to year 1999. 

Were more likely to report bad/ very bad 

self-assessed general health in October in 

comparison to January. 

No associations were observed. 

Those from the Black ethnic group were 

less likely to report bad/ very bad self-

assessed general health than those from the 

White ethnic group. 

Those from the Asian ethnic group were 

more likely to report bad/ very bad self-

assessed general health than those from the 

White ethnic group. 

Individuals residing with at least one other 

adults in their household were less likely to 

report bad/ very bad self-assessed general 

health than those resign with no other 

adults. 

Similar associations as to those for men 

aged 16-44 years. 

Individuals residing with 1, 2, or 3, children 

were less likely to report bad/ very bad self-

assessed general health than those residing 

with no children. 

Individuals  residing with 1, 2, 3, or 4 

children were less likely to report bad/ very 

bad self-assessed general health than those 

residing with no children. 

Those residing with an infant in their 

household were less likely to report bad/ 

very bad self-assessed general health than 

those residing with no infants. 

Similar associations as to those for men 

aged 16-44 years. 

Individuals from the Intermediate, skilled 

non-manual, and skilled manual social class, 

were more likely to report bad/ very bad 

self-assessed general health than those from 

the professional social class. 

No associations were observed. 

Men with the highest educational 

qualifications of O-level, CSE, and no 

qualifications, were more likely to report 

bad/ very bad self-assessed general health 

than those with a degree or equivalent. 

Women with the highest educational 

qualifications of below-degree, A-level, O-

level, CSE, foreign, and no qualifications, 

were more likely to report bad/ very bad 

self-assessed general health than those with 

a degree or equivalent. 

Married, divorced, and separated 

individuals were more likely to report bad/ 

very bad self-assessed general health in 

comparison to the singles 

Similar associations as to those for men 

aged 16-44 years. 

Men with a normal weight were less likely 

to report bad/ very bad self-assessed general 

health in comparison to those underweight; 

and those with an obese BMI status were 

Similar associations as to those for men 

aged 16-44 years. 
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more likely to report it in comparison to the 

underweight individuals. 

Individuals from the bottom equalized 

income quintile were the one most likely to 

report bad/ very bad self-assessed general 

health. 

Similar associations as to those for men 

aged 16-44 years. 

ILO-unemployed, retired and economically 

inactive, individuals were more likely to 

report bad/ very bad self-assessed general 

health than those in-employment. 

Similar associations as to those for men 

aged 16-44 years.. 

Alcohol consumers were less likely to 

report bad/ very bad self-assessed general 

health in comparison to the alcohol 

consumers. 

Similar associations as to those for men 

aged 16-44 years. 

Smokers, were more likely to report bad/ 

very bad self-assessed general heath in 

comparison to the non-smokers. 

Similar associations as to those for men 

aged 16-44 years. 

 

 Depending on the health outcome under study, different population sub-groups 

indicated a mixture of associations, with regards to changes in macroeconomic 

conditions and health and well-being outcomes.  

A social gradient in health, inequalities in health related to inequalities in social 

status, was observed (Kosteniuk & Dickinson, 2003). On a microeconomic level, 

socioeconomic and demographic variables were used as subsets for the determinants of 

health (Kosteniuk & Dickinson, 2003). The socioeconomic factors consisted of 

household income, highest educational qualification, employment status, social class, 

and the demographic factors included age and sex (Kosteniuk & Dickinson, 2003). 

There are additional determinants of health, such as domestic status, retirement age, 

self-esteem levels, and social support. However, we only focused on the above 

mentioned determinants used in our analysis. An interpretation for the use of household 

income, was that with higher income, people would have the advantage of better health 

care, and better social support. With higher educational qualifications, people would be 

more engaged in occupations with higher income, be more aware of the consequences 

of risky behaviours, and have a greater level of social support (Kosteniuk & Dickinson, 

2003). Social class classifications were included, as people from higher social classes 

tend to have a greater level of income and education, which is associated with better 

health (Kosteniuk & Dickinson, 2003). With regards to age and sex, both factors have 

a strong influence on health (Kosteniuk & Dickinson, 2003). Older populations have a 

greater susceptibility to most diseases than younger populations. Other diseases, such 

as mental ill health, may affect the younger population on a larger scale than the older 
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population (Kosteniuk & Dickinson, 2003). Women in general have a longer life 

expectancy than men, yet they may also endure more illnesses and disabilities (ACPH, 

1999; Kosteniuk & Dickinson, 2003).     

The following figures (Figures 6.1-6.4) show the probability of disease 

occurrence amongst certain population subgroups in response to changes in selected 

macroeconomic conditions. We briefly outline below a summary of the regression 

results for the equivalised income quintiles, highest educational qualification, 

employment status, and social class, for the associations between changes to 

macroeconomic conditions and changes in the probability of acute sickness, probable 

mental ill health, limiting longstanding illness, and bad/very bad self-assessed health:  

 

Equivalised income quintile 

 

 With a one percentage point increase in the regional unemployment rate:  

o People from the bottom equivalised income quintile had the highest 

probability of acute sickness lasting for two full weeks. 

 With a one percentage point increase in the regional employment rate: 

o Men and women of all ages from the bottom equivalised income 

quintile had the highest probability of probable mental ill health, and 

the highest probability of limiting longstanding illness. 

o Men and women aged 16-44 years from the bottom quintile had the 

highest probability of reporting bad/very bad self-assessed general 

health.  

 

 

Highest educational qualification 

 

 With a one percentage point increase in the regional unemployment rate:  

o Men and women with the highest educational qualification of O-

level and foreign/other had a lower probability of acute sickness 

lasting for two full weeks than those with a degree or above. 

 With a one percentage point increase in the regional employment rate: 

o Men and women from all ages with the highest educational 

qualification of below degree, A-level, O-level, CSE and 

foreign/other had lower probabilities of probable mental ill health 
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than those with a degree or equivalent. Those with the highest 

educational qualification of below degree, CSE and no formal 

qualification, had a higher probability of a limiting longstanding 

illness than those with a degree or above. 

o Men and women aged 16-44 years with the highest educational 

qualification of below degree, A-level, O-level, CSE, and 

foreign/other had a higher probability of reporting bad/ very bad 

self-assessed general health than those with a degree or equivalent. 

 

 

Employment status 
 

 

 With a one percentage point increase in the regional unemployment rate:  

o Persons ILO-unemployed, retired, and economically inactive had a 

higher probability of acute sickness lasting for two full weeks than 

those in–employment. 

 With a one percentage point increase in the regional employment rate: 

o Persons ILO-unemployed, retired, and economically inactive had a 

higher probability of probable mental ill health, and a higher 

probability of limiting longstanding illness, than persons in-

employment. 

o Among men and women aged 16-44 years, persons ILO-

unemployed, retired, and economically inactive had a higher 

probability of reporting bad/ very bad health than persons in-

employment. 

 

Social class:  
 

 With a one percentage point increase in the regional unemployment rate:  

o Persons from the intermediate and the skilled manual social classes 

had a higher estimated probability of acute sickness lasting for two 

full weeks than those in the professional class. 

 With a one percentage point increase in the regional employment rate: 
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o Persons in the intermediate social class had a higher probability of 

probable mental ill health than participants in the professional class. 

Persons from the skilled manual and partly skilled social classes had 

higher probabilities of a limiting longstanding illness than those 

from the professional social class. 

o Among men and women aged 16-44 years, persons in the skilled 

manual social class had a higher probability of reporting bad/very 

bad health than those in the professional class. 

 

 

 

 

 

 

 



 

311 | P a g e  
 

  

The impact of regional 
unemployment rate on 

the probability of 
acute sickness for men 
and women of all ages

People from the 
bottom equivalised 
income quintile had 

the highest 
probability of acute 
sickness lasting for 

two full weeks

Persons with the highest 
educational qualification of 
O-level and foreign/other
had a lower probability of 
acute sickness lasting for 
two full weeks than those 

with a degree or above

Persons ILO-
unemployed, retired, 

and economically 
inactive had a higher 
probability of acute 

sickness lasting for two 
full weeks than those in–

employment

Persons from the 
intermediate and the 
skilled manual social 
classes had a higher 

estimated probability of 
acute sickness lasting for 
two full weeks than those 
in the professional class

Participants aged 
16-44 years had the 
lowest probability of 

acute sickness 
lasting for two full 

weeks 

Women had a 
higher probability 
of acute sickness 

lasting for two full 
weeks than men

Participants 
residing in the 

North East had the 
highest probability 
of acute sickness 

(excluding 
Yorkshire and the 

Humber)

Figure 6.1: Full regression model results for the impact of regional unemployment rate on the probability of acute sickness for 

men and women of all ages  
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The impact of changes in the 
regional employment rate 

on changes in the 
probability of probable 

mental ill health for men 
and women of all ages

Participants residing in 
the North West and in 

Yorkshire and the 
Humber had a lower 

estimated probability of 
probable mental ill health 
than individuals residing 

in the North East

Participants in London
had a higher estimated 
probability of probable 
mental ill health than 
individuals residing in 

the North East

Participants from the 
age categories 55-64, 
65-74 and 75+ had a 
lower probability of 
indicating probable 

mental ill health than 
those aged 16-24

Women had a higher 
probability of indicating 

probable mental ill health 
in comparison to men 

Those from the 
intermediate social class 
had a higher probability 
of probable mental ill 

health than participants in 
the professional class

Participants 
without a degree

had a lower 
estimated 

probability of 
probable mental ill 
health than those 

with a degree

Participants from the 
second to the top 

equivalised income 
quintile had a lower 

probability of probable 
mental ill health than 
those from the bottom 

quintile

ILO-unemployed,
retired, and 

economically inactive 
participants had a 

higher probability of 
probable mental ill 

health than those in-
employment

Figure 6.2: Full regression model results for the impact of regional employment rate on the probability of probable mental ill 

health for men and women of all ages  
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The impact of changes in 
regional employment rates on 
limiting longstanding illness 

for men and women of all 
ages

Participants residing in all 
Government Office 
Regions had lower 

probabilities of limiting 
longstanding illness than 

those residing in the North 
East

Individuals aged 25 years 
and over had higher 

probabilities of limiting 
longstanding illness than 
those aged 16-24 years

People from the skilled
manual and partly skilled
social classes had higher 
probabilities of limiting 
longstanding illness than 

those from the 
professional social class

Individuals with the highest 
educational qualifications of 
below degree, CSE and no
qualifications, had higher 

probabilities of limiting 
longstanding illness than 

those with a degree or above

Those from the second to 
the top equivalised 

income quintiles had 
lower probabilities of 
limiting longstanding 

illness than those from the 
bottom quintile

ILO-unemployed, 
retired and 

economically inactive
people had higher 

probabilities of limiting 
longstanding illness 

than people in-
employment

Figure 6.3: Full regression model results for the impact of regional employment rate on limiting longstanding illness for men 

and women of all ages  
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The impact of changes in 
regional employment rate on 
the probability of reporting 
bad/very bad health for men 

and women aged 16-44

Participants residing in all 
Government Office 
Regions had a lower 

probability of reporting 
bad/very bad health than 

individuals residing in the 
North East

Persons from the second to 
the top equivalised 

income quintile had a 
lower probability of 

reporting bad/very bad 
health than those from the 

bottom quintile

Women had a higher 
probability of 

reporting bad/very bad 
health than men

Persons from the skilled 
manual social class had a 

higher probability of 
reporting bad/very bad 
health than those in the 

professional class

Persons with the highest 
educational qualification 
of below degree, A-level, 

O-level, CSE, and 
foreign/other had a 
higher probability of 

reporting bad/very bad 
health than those with a 

degree or above

People ILO-unemployed, 
retired, and economically 

inactive had a higher 
probability of reporting 
bad/very bad health than 

those in-employment

Figure 6.4: Full regression model results for the impact of regional employment rate on the probability of reporting bad/very 

bad general health for men and women aged 16-44  
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 Objective 4: investigate the association of regional employment and 

unemployment rates on avoidable, amenable, and preventable mortality rates in 

England 

 

Aggregate avoidable, amenable, and preventable mortality data, for the nine 

Government Office Regions over years 2000-2010, on a quarterly basis, were used to 

assess associations between regional macroeconomic conditions and mortality. The 

models were stratified by sex (total population, and age specific). Fixed-effect models 

were applied for the longitudinal data, with the unit of observation being Government 

Office Region. All statistically significant results for the impact of changes in the 

regional employment rate on all three mortality rates showed a countercyclical 

association. For the impact of regional unemployment rates, all showed procyclical 

associations: except for the impact of changes in the regional unemployment rate 

sustained for 7 quarters on amenable mortality for men. 

As expected, avoidable, amenable and preventable mortality rates decreased 

throughout the period. Improvements in modifiable risk factors such as smoking, 

exercise, cholesterol levels, dieting and blood pressure; better medical and surgical 

treatments, screening programs, and implementations of public health measures such 

as the ban on tobacco advertising in 2003, comprehensive smoke-free legislation in 

2007,  and voluntary agreements with food producers to lower salt levels in processed 

foods, have all played a part in reducing the rates of total, avoidable, amenable, and 

preventable mortality.  
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Limitations: 

 

1) Missing data (from the Health Survey of England datasets). Missing data is a problem 

that can cause bias or possibly lead to inefficient results. 

2) A greater number of years allowing a longer time-series for the analysis, could have 

been more beneficial. 

3) Availability of macroeconomic and mortality data at smaller areas of geography (e.g. 

superoutput area level) would have allowed a more sensitive analysis of the association 

between macroeconomic conditions and health and well-being.  

4) Availability of monthly or quarterly data at the GOR level regarding demographic 

characteristics and gross hourly pay would have allowed for a more sensitive analysis 

of the association between macroeconomic conditions and changes in the predicted 

mortality rates. 

5) From October 1st 2011, the default retirement age of 65 years has been phased out, and 

individuals can retire when they are ready to do so (gov.co.uk; https://www.gov.uk/ 

(accessed March 2016)). In our analysis we used the retirement age of 65 years for both 

males and females. It would have been more advantageous to use a more recent estimate 

of the average retirement age across the English population. 

6) One of the major assumptions regarding the association between macroeconomic 

conditions and the health and well-being outcome variables, was as a result of migration 

flows. The HSE did not include information regarding the citizenship of the respondents 

or their immigration status. If such information was provided, we could have had a 

better understanding of whether or not changes to migration flows could actually have 

an impact on health.   

7) Use of other variables such as a lack of sleep, or work-related stress levels, would have 

been beneficial to include in our analyses in order to provide better estimates of how 

macroeconomic conditions are associated with health and well-being. 

 

 

https://www.gov.uk/
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Further research: 

 

“The game of science is, in principle, without end. He who decides one day 

that scientific statements do not call for any further test, and that they can 

be regarded as finally verified, retires from the game” 

Karl R. Popper 

 

Cook & Moore (2002) have suggested that cultural norms may have an influence on 

alcohol consumption and cigarette smoking. Religion may also have an impact on alcohol 

consumption (Cooke & Moore, 2002). Cigarette and alcohol advertisements could also 

potentially impact upon people’s consumption choices (alcohol and cigarettes) (Cook & 

Moore, 2002). It would be an advantage therefore for further research to estimate whether 

or not such variables played a role in the impact of macroeconomic conditions on health 

and wellbeing.   

Genetic and environmental factors are also assumed to influence alcohol and cigarette 

smoking consumption (Ettner, 1996; Yang et al., 2005; WHO 

(http://www.who.int/genomics/public/geneticdiseases/en/index3.html) [accessed July 

2015]).  Genetic predispositions also have strong associations with the prevalence of 

diseases such as diabetes, cancer and cardiovascular disease (WHO, 

(http://www.who.int/genomics/public/geneticdiseases/en/index3.html), [accessed July 

2015]). Observing and assessing how such factors may contribute to the potential 

exasperation or decrease in the prevalence of illness may also produce better results  

(WHO, (http://www.who.int/genomics/public/geneticdiseases/en/index3.html), [accessed 

July 2015]). Examples would be to include data regarding whether survey participants had 

a family member with any alcohol dependency, heavy cigarette smoking habits, and if any 

close family members had any diseases such as diabetes, cardiovascular disease, and 

asthma. Capturing the environmental conditions of participants would also be beneficial 

(e.g. if they grew up or currently resided in households with high levels of smoking and 

drinking, and the levels of environmental pollution they have been exposed to) (Ettner, 

1996; WHO,  

(http://www.who.int/genomics/public/geneticdiseases/en/index3.html), [accessed July 

2015]).  

Including the amount of cigarette and alcohol taxation as independent variables in 

such analyses would also be advantageous, particularly as the cost of cigarettes has 

http://www.goodreads.com/author/show/6211.Karl_R_Popper
http://www.who.int/genomics/public/geneticdiseases/en/index3.html
http://www.who.int/genomics/public/geneticdiseases/en/index3.html
http://www.who.int/genomics/public/geneticdiseases/en/index3.html
http://www.who.int/genomics/public/geneticdiseases/en/index3.html
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increased quite dramatically in recent years. Furthermore, increases in the total purchase 

costs of such goods may have a differential impact on different sub-groups of the 

population.  

Studying the role of healthy eating and diet may be beneficial in assessing the 

correlations between macroeconomic conditions and health, well-being, and mortality. 

Taking into account improvements in medical technology and improvements in early 

screening programmes for certain diseases could enhance the understanding of the impact 

of macroeconomic conditions on health, wellbeing, and mortality (Econoumou et al., 2004). 

Finally, applying statistical methods to handle missing data would be a potential 

advantage in reducing the biases associated with non-response to social surveys. 
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What this thesis adds: 

 

During periods of economic downturn, societies experience high rates of 

unemployment, reductions in discretionary spending, increased levels of stress, and lack of 

financial security. Whilst during periods of economic upturn, the opposite may occur. The 

effects of economic expansions and contractions on health are uncertain (Xu, 2013).  

Several researchers have tried to estimate the impact of changes in macroeconomic 

conditions on various health outcomes (such as cigarette smoking, alcohol consumption, and 

mortality rates), across different countries. Most of the research related to this study, was 

conducted in the USA (Nandi A, J Charters T, C Strumpf E, et al. (2013); Xu (2013); Charles 

and Decicca (2008); Ruhm (1995; 2003; 2000; 2005; 2015); Ruhm and Black (2002); Dee 

(2001); Freeman (1999); Cotti, Dunn and Tefft (2015)). Other analyses used data from 

Germany (Neumayer, 2004), Finland (Johansson, Bockerman and Uutela, 2006), OECD 

countries (Johansson, 2004; Gerdtham and Ruhm, 2006), EU countries (Economou, Nikolau, 

and Theodossiou, 2004), Spain (Granados, 2004), Brazil (Jacinto, Tejada, and Vieira de Sousa, 

2010), France (Buchmueller, Grignon, and Jusot, 2007), Mexico (Gonzalez, and Quast, 2011), 

Asia-Pacific countries (Lin, 2009) and Canada (Ariizumi and Schirle, 2012).  

As there was a lack of research regarding the impact of changes in macroeconomic 

conditions on health and well-being in England, our study has provided an important empirical 

contribution and addition to the knowledge-base. To our knowledge, this is the first research 

to study the associations between changes in macroeconomic conditions and amenable, 

avoidable and preventable mortality. Moreover, a full list of self-reported longstanding 

illnesses, such as endocrine and metabolic conditions, nervous system illnesses, ear and eye 

complaints, and genitourinary system complaints, have not been previously analysed using 

English data. 

The impact of changes in regional employment and unemployment rates, used as 

proxies for macroeconomic conditions, on health and well-being in England, were studied in 

this research in great detail. The health and well-being outcomes studied were current cigarette 

smoking, the number of cigarettes smoked per day, and the probability of heavy smoking; the 

probability of alcohol consumption, the number of units of alcohol consumed on the heaviest 

day of drinking, and the probability of binge drinking (within 7 days prior to HSE interview); 

the prevalence of acute sickness, probable mental ill health, limiting longstanding illness, self-

assessed general health, and fourteen longstanding illnesses; and avoidable, amenable, and 

preventable mortality rates. We used models stratified by age and sex, and included as many 
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covariates as possible in the regression analyses in order to minimise the effects of confounding 

factors. 

We showed that economic fluctuations did have an impact on health and well-being 

outcomes, and particularly for specific population sub-groups. Our findings demonstrate that 

health care practitioners and policy makers need to consider that some subgroups of the 

population are more vulnerable to changes in the business cycle than others, and to implement 

solutions necessary to mitigate the negative effects on health and well-being.  
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Policy implications  

 

For heavy cigarettes smoking and high levels of alcohol consumption, anti-smoking 

and anti-alcohol binge drinking campaigns should be further implemented (Xu, 2013). A wider 

range of health programmes and advertisements about the consequences of risky behaviours 

should be promoted on a wider scale.  

Stopping the promotion of tobacco, regulating tobacco products, helping tobacco users 

quit smoking, reducing exposure to second hand smoke, and implementing higher “sin taxes” 

on cigarettes can all have an impact in discouraging people from smoking (Ruhm, 2006; Fair 

Society, Healthy Lives, 2010; Healthy Lives, Healthy People: Our strategy for public health in 

England, 2010; Healthy Lives, Healthy People: A Tobacco Control Plan for England, 2010).  

On a microeconomic level, young people, pregnant women, and individuals from the 

lower socio-economic groups are the ones most likely to be effected to increases in cigarette 

purchase costs, and the increase in such costs would lead them to reduce and/or abstain from 

tobacco use (ASH (2015) (http://ash.org.uk/files/documents/ASH_124.pdf) [accessed May 

2016]).  Individuals suffering from mental ill health have a higher smoking prevalence than the 

general population and providing additional support in helping them quit smoking would be a 

great advantage (ASH (2016) (http://ash.org.uk/files/documents/ASH_120.pdf) [accessed May 

2016]).  

As of 2012 it has been illegal in England to display tobacco products at the point of sale 

in large stores, in 2015 the ban was extended to small stores, and the sale of tobacco products 

from vending machines became illegal in 2011 (ASH (2015) Available at: 

(http://ash.org.uk/files/documents/ASH_124.pdf) [accessed May 2016]). Such policies have 

had an impact on reducing the levels of tobacco consumption (ASH (2015) Available at: 

(http://ash.org.uk/files/documents/ASH_124.pdf) [accessed May 2016]). Cigarette smoking in 

the media, can portray the image that smoking is a normal good, a glamorous habit, and without 

much indication of its negative health consequences. Tightening the guidelines on the way the 

media portrays such images should be taken into account. Moreover, rather than imposing the 

image that smoking is a glamorous habit, media regulators and the entertainment industry in 

general, should provide the genuine negative health consequences of smoking (Healthy Lives, 

Healthy People: A Tobacco Control Plan for England, 2010). Furthermore, during work hours 

of current cigarette smokers, a flexi-time could be imposed to discouraged people from 

smoking.  

http://ash.org.uk/files/documents/ASH_124.pdf
http://ash.org.uk/files/documents/ASH_120.pdf
http://ash.org.uk/files/documents/ASH_124.pdf
http://ash.org.uk/files/documents/ASH_124.pdf
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 The health harms of alcohol are generally “dose-dependent”, and health professionals 

and local communities could provide better aid in treatments and recovery programmes (HSE, 

2014). Introducing a minimum unit price of alcohol could reduce alcohol related harm (HSE, 

2014).  

Lack of physical activity increases the risks of diseases, such as cardiovascular disease 

and obesity-related illnesses. The Department of Health’s official guidelines in England, were 

to encourage adults aged 16-44 years to undertake a specified amount of physical activity each 

week: “at least 150 minutes of moderate activity, in bouts of 10 minutes or longer, or 75 

minutes of vigorous activity, or a combination of the two” (HSE, 2012), and to encourage the 

older population to be more engaged in physical activities. Adults aged 19 years and older are 

advised to undertake muscle-strengthening activities at least twice a week (HSE, 2012). 

Persons aged 65 and over are advised to spend at least 10 minutes twice a week, to undertake 

exercises to improve their balance and coordination to avoid the risks associated with falls and 

fractures (HSE, 2012). Sedentary behaviour can also be a risk factor in worsening physical and 

mental health outcomes (HSE, 2012). Building better cycling paths by local authorities; and 

promoting individuals to exercise and cycle to work, can improve people’s health and well-

being, “replacing car journeys with walking or cycling, and making roads and neighbourhood 

environments safer and more pleasant” (Buck & Gregory, 2013). Free gym memberships could 

be promoted to induce people to look after their health, especially during economic upturns.  

One of the leading causes of lack of working and sick absences in the UK is due to 

mental ill health (Buck & Gregory, 2013). Developing methods in recognising and managing 

mental ill health; and actively promoting “health-enhancing work cultures” are possible policy 

implications (Buck & Gregory, 2013).  

Increasing market based emission costs during economic upturns, and applying stricter 

pollution permits, could result to reductions in air pollution.  
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Summary: 

 

According to conventional wisdom, health behaviours and lifestyles such as current 

smoking and alcohol consumption are believed to increase during periods of economic 

downturn. However, a growing body of literature has produced discordant findings regarding 

the association between macroeconomic conditions, health and lifestyles. The aim of this 

research study was to investigate the relationship between macroeconomic conditions on health 

and lifestyles in England. The outcome variables included: cigarette smoking status; alcohol 

consumption; the prevalence of acute sickness; probable mental ill health; limiting 

longstanding illness; self-assessed general health; fourteen specific longstanding illnesses; and 

avoidable, amenable, and preventable mortality. Macroeconomic conditions were measured by 

regional employment and unemployment rates, obtained from the NOMIS website. Health 

outcome variables were obtained from the Health Survey for England (HSE) covering a time 

frame of 16 years, from 1998 to 2013. Data for avoidable, amenable and preventable mortality 

were obtained from the Office for National Statistics, covering years 2000-2010. The HSE 

health outcome variables were regressed against the regional macroeconomic condition 

variables, month of interview, Government Office Region, and survey year.  In additional 

analyses, we controlled for age, gender, ethnicity, marital status, the number of adults, children 

and infants in the household, BMI status, alcohol consumption, cigarette smoking, social class, 

economic status, highest educational qualification, and equivalised household income. 

Avoidable, amenable and preventable mortality rates were regressed against the regional 

macroeconomic conditions, yearly quarters, Government Office Region, gender, gross hourly 

pay, population age structure, ethnic groups, and educational qualifications. Our results showed 

a variety of different associations between macroeconomic condition and health, particularly 

using the stratified and time lagged models. In general, we found consistent evidence with 

recent research articles, particularly those from the USA.  Our study provides further 

international evidence regarding this issue. 
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Appendix 

Table 1: Summary statistics for covariates of current smoking status, the number of cigarettes smoked per day (excluding non-

smokers) and the prevalence of heavy smoking (all figures are % unless otherwise stated) 

 

Current smoking status 
Number of cigarettes smoked per day 

(excluding non-smokers) 

Prevalence of heavy smoking 

(including non-smokers) 

Adults 

(n= 

157,710) 

 

Males 

(n= 

70,468) 

 

Females 

(n= 

87,242) 

 

Adults (n=  

35,795) 

Males (n=     

16,748) 

Females (n= 

19,047) 

Adults (n= 

147,149 ) 

Males (n=    

64,803 ) 

Females 

(n= 

82,346) 

Demographic 

indicators 
         

Male  44.68   46.79   44.68  

Female   55.32   53.21     55.32 

          

Mean age 48.62 48.49    48.73  42.83    42.51 43.12  48.64 48.50 48.74 

Age          

16-24 10.60 10.84 10.41 14.09 14.04 14.12 10.55 10.81 10.35 

25-34 15.61 15.30 15.87 21.18 22.06 20.41 15.62 15.31 15.88 

35-44 18.59 18.36 18.78 21.76 21.78 21.74 18.60 18.37 18.79 

45-54 16.98 16.99 16.97 18.20 17.74 18.61 16.98 16.99 16.98 

55-64 15.56 16.20 15.04 13.59 13.97 13.26 15.57 16.21 15.05 

65-74 12.55 13.15 12.07 7.72 7.45 7.96 12.55 13.15 12.06 

75+ 10.11 9.17 10.87 3.46 2.96 3.90 10.12 9.17 10.88 

          

Ethnic groups          

White ethnic group 90.79 90.86 90.74 93.11 90.72 95.22 90.79 90.86 90.74 

Black ethnic group 2.52 2.36 2.64 1.67 2.13 1.27 2.52 2.36 2.64 

Asian ethnic group 4.02 4.24 3.85 2.34 3.93 0.93 4.03 4.25 3.85 

Other 2.44 2.30 2.55 2.67 2.99 2.39 2.44 2.30 2.55 
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Missing 0.23 0.24 0.21 0.21 0.24 0.19 0.22 0.24 0.21 

          

Household 

composition 
         

Number of adults in 

household (16 years 

and over) 

         

1 adult 20.50 16.56 23.69 25.17 21.00 28.83 20.50 16.54 23.70 

2 adults 56.03 58.47 54.05 50.48 52.24 48.93 56.05 58.50 54.07 

3 adults 14.94 15.77 14.27 15.91 17.02 14.93 14.93 15.77 14.25 

4 or more adults 8.53 9.19 8.00 8.45 9.74 7.30 8.52 9.19 7.98 

          

Number of children 

in household (aged 

2-15 years) 

         

No children 72.33 74.94 70.23 67.45 71.94 63.51 72.34 74.94 70.24 

1 child 13.49 12.11 14.61 16.37 13.72 18.71 13.49 12.11 14.60 

2 children 10.38 9.49 11.09 11.15 9.65 12.47 10.37 9.49 11.09 

3 children 2.92 2.68 3.12 3.70 3.41 3.96 2.92 2.68 3.12 

4 or more children 0.87 0.78 0.95 1.32 1.29 1.34 0.87 0.78 0.95 

          

Number of infants in 

household (under 2 

years of age) 

         

No infants 93.66 94.21 93.21 92.61 92.95 92.31 93.66 94.21 93.21 

1 infant 6.01 5.48 6.43 6.96 6.63 7.25 6.01 5.48 6.43 

2 or more infants 0.34 0.31 0.36 0.43 0.42 0.44 0.34 0.31 0.36 

          

Socioeconomic 

indicators 
         

Equivalised income 

quintiles 
         

Bottom quintile 14.83 13.30 16.06 21.85 19.52 23.89 14.81 13.27 16.06 

2nd quintile 15.78 14.82 16.56 17.80 16.61 18.85 15.78 14.83 16.56 

3rd quintile 16.87 16.99 16.78 16.72 16.63 16.80 16.88 17.00 16.79 
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4th quintile 17.17 18.30 16.26 15.02 16.22 13.97 17.17 18.31 16.25 

Top quintile 17.49 19.41 15.93 12.48 14.37 10.83 17.50 19.42 15.94 

Missing 17.86 17.18 18.41 16.12 16.65 15.66 17.86 17.18 18.41 

          

Social class (of 

individual) 
         

Professional 6.73 9.31 4.65 3.15 4.20 2.23 6.73 9.31 4.65 

Intermediate 27.00 28.82 25.54 20.44 20.37 20.51 27.02 28.84 25.55 

Skilled non-manual 22.96 12.56 31.36 20.92 11.48 29.22 22.96 12.56 31.36 

Skilled manual 16.60 27.18 8.06 21.54 34.30 10.31 16.60 27.18 8.06 

Partly skilled 16.58 14.17 18.52 22.16 19.55 24.45 16.57 14.16 18.52 

Unskilled 4.88 4.01 5.57 7.10 6.34 7.78 4.87 4.01 5.57 

Missing 5.25 3.95 6.31 4.69 3.77 5.50 5.23 3.94 6.28 

          

Economic activity 

Status 
         

In employment 54.45 60.72 49.39 57.31 63.74 51.66 54.48 60.75 49.41 

ILO unemployed 4.55 5.14 4.07 7.12 8.81 5.63 4.53 5.12 4.05 

Retired 23.94 23.74 24.11 12.91 11.52 14.13 23.96 23.75 24.12 

Other economically 

inactive 
16.92 10.23 22.31 22.50 15.75 28.43 16.90 10.22 22.29 

Missing 0.14 0.16 0.12 0.16 0.19 0.15 0.14 0.16 0.12 

          

Highest educational 

qualification 
         

Degree or above 18.13 20.32 16.35 10.10 11.46 8.90 18.14 20.33 16.37 

Below degree 10.84 12.91 9.18 9.00 11.24 7.02 10.85 12.91 9.19 

A level 12.76 13.15 12.45 12.69 13.18 12.27 12.76 13.15 12.44 

O level 22.44 20.38 24.10 26.71 24.41 28.73 22.43 20.38 24.09 

CSE 5.04 6.68 3.73 6.94 8.14 5.88 5.04 6.66 3.73 

Foreign/other 3.01 1.44 4.27 2.46 1.44 3.35 3.01 1.44 4.28 

No qualification 27.61 24.93 29.77 31.85 29.85 33.61 27.60 24.92 29.76 

Missing 0.17 0.20 0.15 0.25 0.29 0.23 0.17 0.19 0.15 

          

Marital Status          
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Single 25.79 28.20 23.83 36.60 39.12 34.38 25.75 28.17 23.79 

Married 54.42 57.74 51.74 40.67 43.07 38.56 54.46 57.78 51.77 

Separated 3.00 2.53 3.38 4.43 3.71 5.05 3.00 2.52 3.39 

Divorced 8.42 7.09 9.49 12.47 10.90 13.84 8.42 7.09 9.49 

Widowed 8.07 4.17 11.23 5.45 2.84 7.74 8.08 4.16 11.24 

Missing 0.30 0.27 0.32 0.39 0.36 0.43 0.30 0.27 0.32 

          

BMI Status          

Under weight 1.30 1.02 1.53 2.20 1.75 2.60 1.30 1.02 1.53 

Normal weight 31.47 27.60 34.60 37.93 36.36 39.31 31.45 27.58 34.58 

Over weight 32.98 39.18 27.97 30.28 34.31 26.72 32.99 39.20 27.98 

Obese 20.38 20.33 20.42 17.09 15.94 18.10 20.39 20.34 20.43 

Missing 13.86 11.87 15.47 12.50 11.64 13.26 13.86 11.86 15.47 

          

Prevalence of 

alcoholic intake 
         

Yes 22.05 16.92 26.19 22.84 18.43 26.73 22.05 16.91 26.20 

No 65.22 73.48 58.56 67.05 72.68 62.10 65.22 73.49 58.55 

Missing 12.73 9.60 15.25 10.11 8.90 11.17 12.73 9.60 15.25 

          

Month of interview          

January 9.27 9.40 9.17 9.58 9.83 9.37 9.27 9.40 9.17 

February 8.69 8.72 8.67 8.72 8.91 8.56 8.68 8.70 8.67 

March 8.82 8.79 8.84 8.53 8.41 8.63 8.82 8.80 8.84 

April 8.35 8.23 8.44 8.37 8.02 8.67 8.35 8.23 8.44 

May 8.40 8.38 8.42 8.33 8.27 8.39 8.41 8.39 8.43 

June 8.21 8.18 8.24 8.02 7.82 8.20 8.20 8.17 8.23 

July 8.39 8.35 8.41 8.33 8.37 8.29 8.39 8.35 8.42 

August 8.14 8.16 8.13 8.28 8.23 8.32 8.14 8.16 8.12 

September 8.29 8.28 8.30 8.45 8.60 8.32 8.29 8.29 8.30 

October 8.42 8.40 8.44 8.26 8.14 8.37 8.43 8.40 8.44 

November 10.19 10.28 10.12 10.04 10.17 9.92 10.18 10.27 10.12 

December 4.83 4.84 4.82 5.09 5.23 4.97 4.83 4.84 4.82 
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Government Office 

Region 
         

North East 6.52 6.40 6.63 7.59 6.73 8.35 6.53 6.40 6.63 

North West 13.95 14.14 13.79 15.28 15.28 15.27 13.95 14.14 13.79 

Yorkshire and the 

Humber 
10.41 10.34 10.46 11.37 11.12 11.59 10.41 10.35 10.46 

East Midlands 9.44 9.55 9.35 9.53 9.66 9.42 9.44 9.54 9.35 

West Midland 10.61 10.48 10.72 10.45 10.18 10.68 10.61 10.48 10.72 

East of England 11.31 11.56 11.11 10.76 11.08 10.47 11.30 11.55 11.10 

London 11.70 11.56 11.82 11.57 12.40 10.84 11.71 11.56 11.83 

South East 15.85 15.76 15.93 14.15 14.46 13.88 15.86 15.77 15.93 

South West 10.20 10.21 10.19 9.31 9.09 9.50 10.20 10.21 10.19 

          

Year of interview          

1998 9.99 10.10 9.90 11.90 11.80 12.00 9.99 10.10 9.90 

1999 4.93 5.03 4.85 5.68 5.65 5.70 4.93 5.03 4.85 

2000 5.05 5.17 4.95 5.68 5.87 5.51 5.05 5.17 4.95 

2001 9.86 9.81 9.90 10.76 10.45 11.03 9.86 9.82 9.89 

2002 4.67 4.69 4.65 5.24 5.16 5.31 4.66 4.67 4.64 

2003 9.36 9.31 9.40 9.93 9.72 10.11 9.36 9.32 9.40 

2004 4.22 4.05 4.36 4.07 3.73 4.38 4.22 4.05 4.36 

2005 4.80 4.85 4.75 5.12 5.20 5.05 4.80 4.85 4.76 

2006 8.91 8.91 8.91 8.36 8.40 8.34 8.91 8.91 8.91 

2007 4.33 4.31 4.34 4.02 4.01 4.03 4.33 4.32 4.33 

2008 9.51 9.51 9.50 8.64 8.80 8.51 9.51 9.52 9.51 

2009 2.92 2.96 2.89 2.67 2.76 2.59 2.92 2.96 2.89 

2010 5.31 5.23 5.37 4.44 4.45 4.43 5.31 5.23 5.38 

2011 5.41 5.36 5.45 4.63 4.75 4.52 5.41 5.36 5.45 

2012 5.21 5.18 5.24 4.23 4.34 4.13 5.21 5.18 5.24 

2013 5.53 5.52 5.54 4.63 4.91 4.37 5.53 5.52 5.55 
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Table 2: HSE profile for any alcohol intake (all figures were %) 

Demographic characteristics Sample percentages 

Sex  

Male 46.28 

Female 53.72 

  

Age (mean) 48.14 

  

Age categories  

16-24 10.62 

25-34 15.65 

35-44 19.15 

45-54 17.54 

55-64 15.87 

65-74 12.16 

75+ 9.02 

  

Ethnic groups  

White ethnic group 94.14 

Black ethnic group 1.82 

Asian ethnic group 1.7 

Other 2.18 

Missing 0.15 

  

Smoking Status  

Non-smoker 75.98 

Current smoker 23.98 

Missing 0.05 

  

BMI status  

Underweight 1.19 

Normal 32.11 

Overweight 33.89 

Obese 20.32 

Missing 12.48 

  

Household composition  

Number of adults in household  

1 adult 19.78 

2 adults 57.17 

3 adults 15.01 

4 or more adults 8.04 

  

Number of children in household  

No children 72.54 

1 child 13.57 

2 children 10.51 

3 children 2.72 

4 or more children 0.66 
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Number of infants in household  

No infants 94.01 

1 infant 5.69 

2 or more infants 0.3 

  

Socioeconomic indicators  

Social class (of individual)  

Professional 7.05 

Intermediate 28.4 

Skilled non-manual 23.29 

Skilled manual 16.86 

Partly skilled 15.96 

Unskilled 4.52 

Missing 3.92 

  

Highest educational qualification  

Degree or above 18.79 

Below degree 11.44 

A level 13.24 

O level 23.34 

CSE 5.19 

Foreign/other 2.96 

No qualification 24.91 

Missing 0.14 

  

Marital Status  

Single 26.28 

Married 54.77 

Separated 2.89 

Divorced 8.56 

Widowed 7.2 

Missing 0.29 

  

Equivalised income quintiles  

Bottom quintile 13.32 

2nd quintile 15.3 

3rd quintile 17.43 

4th quintile 18.44 

Top quintile 18.98 

Missing 16.55 

  

Economic activity Status  

In employment 57.69 

ILO-unemployed 4.55 

Retired 22.73 

Other economically inactive 14.91 

Missing 0.11 

  

Number of cars available for household  

None 17.68 
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1 42.4 

2 31.58 

3+ 8.28 

Missing 0.05 

  

Government Office Region  

North East 6.57 

North West 14.02 

Yorkshire and the Humber 10.44 

East Midlands 9.62 

West Midland 10.49 

East of England 11.55 

London 10.49 

South East 16.31 

South West 10.52 

  

Year of interview  

1998 10.38 

1999 5.08 

2000 5.23 

2001 10.23 

2002 4.82 

2003 9.73 

2004 4.33 

2005 4.89 

2006 8.81 

2007 4.24 

2008 9.4 

2009 2.86 

2010 5.08 

2011 5.07 

2012 4.79 

2013 5.05 

  

Month of interview  

January 9.33 

February 8.77 

March 8.86 

April 8.33 

May 8.41 

June 8.1 

July 8.34 

August 8.16 

September 8.26 

October 8.46 

November 10.14 

December 4.83 
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Table 3: Average number of units of alcohol consumed on the heaviest day of 

drinking (excluding non-drinkers) 

Demographic characteristics 

Average number of units of alcohol 

consumed on the heaviest day of 

drinking (excluding non-drinkers) 

Male 7.55 

Female 5.04 

  

Age categories  

16-24 11.62 

25-34 7.70 

35-44 6.54 

45-54 6.01 

55-64 5.14 

65-74 3.88 

75+ 2.70 

  

Ethnic groups  

White ethnic group 6.37 

Black ethnic group 4.99 

Asian ethnic group 5.03 

Other 4.91 

Missing 4.00 

  

Smoking Status  

Non-smoker 5.58 

Current smoker 8.59 

Missing 13.50 

  

BMI status  

Underweight 7.42 

Normal 6.70 

Overweight 6.22 

Obese 6.26 

Missing 5.36 

  

Household composition  

Number of adults in household  

1 adult 5.98 

2 adults 5.79 

3 adults 7.58 

4 or more adults 8.42 

  

Number of children in household  

No children 6.12 

1 child 6.95 

2 children 6.61 

3 children 6.99 

4 or more children 6.83 

  

Number of infants in household  

No infants 6.32 

1 infant 6.05 

2 or more infants 5.34 
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Socioeconomic indicators  

Social class (of individual)  

Professional 5.67 

Intermediate 5.90 

Skilled non-manual 5.66 

Skilled manual 7.37 

Partly skilled 6.70 

Unskilled 6.90 

Missing 8.24 

  

Highest educational qualification  

Degree or above 6.04 

Below degree 6.21 

A level 7.37 

O level 6.90 

CSE 7.52 

Foreign/other 4.24 

No qualification 5.25 

Missing 8.32 

  

Marital Status  

Single 9.11 

Married 5.29 

Separated 6.64 

Divorced 6.37 

Widowed 3.41 

Missing 6.05 

  

Equivalised income quintiles  

Bottom quintile 6.42 

2nd quintile 5.75 

3rd quintile 6.15 

4th quintile 6.57 

Top quintile 6.75 

Missing 5.92 

  

Economic activity Status  

In employment 6.91 

ILO-unemployed 9.70 

Retired 3.70 

Other economically inactive 6.57 

Missing 6.94 

  

Government Office Region  

North East 7.34 

North West 7.02 

Yorkshire and the Humber 6.78 

East Midlands 6.07 

West Midland 6.34 

East of England 5.86 

London 5.94 

South East 5.79 

South West 6.04 
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Month of interview  

January 6.23 

February 6.23 

March 6.20 

April 6.30 

May 6.38 

June 6.22 

July 6.45 

August 6.37 

September 6.27 

October 6.28 

November 6.10 

December 6.93 
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Table 4: Prevalence of binge drinking by HSE groups (all figures are %, unless 

otherwise stated) 

Demographic characteristics Binge drinking (entire sample) 

Binge drinking 

(excluding non-alcohol 

consumers) 

Male 30.13 37.07 

Female 23.15 33.51 

   

Age (mean) 41.97 47.74 

   

Age categories   

16-24 39.79   55.61 

25-34 34.79 46.31 

35-44  31.72   40.89 

45-54 29.20 37.22 

55-64 23.10   29.86 

65-74 11.99 16.79 

75+ 4.39 6.82 

   

Ethnic groups   

White ethnic group 27.15 35.88 

Black ethnic group  12.22 21.38 

Asian ethnic group 13.23 22.69 

Other 16.21   25.96 

Missing 11.79 17.48 

   

Smoking Status   

Non-smoker 23.12   30.94 

Current smoker 36.72   49.11 

Missing 25.40 39.02 

   

BMI status   

Underweight   23.63    35.63 

Normal 29.42 38.16 

Overweight 27.15 34.72 

Obese 25.12 35.49 

Missing 18.80 28.26 

   

Household composition   

Number of adults in household   

1 adult  23.13       33.76 

2 adults 25.49       33.15 

3 adults  30.21   40.62 

4 or more adults  33.55  44.52 

   

Number of children in household   

No children   25.33       33.65 

1 child   29.10     40.26 

2 children   29.64       39.27 

3 children   28.26       39.57 

4 or more children   25.71  38.91 

   

Number of infants in household   

No infants  26.51       35.34 
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1 infant  24.63     34.83 

2 or more infants  20.10  29.43 

   

Socioeconomic indicators   

Social class (of individual)   

Professional 26.45       31.28 

Intermediate 28.25       34.83 

Skilled non-manual 25.09       34.11 

Skilled manual 28.96       38.28 

Partly skilled 24.27       36.23 

Unskilled 22.34       35.34 

Missing 22.62  37.8 

   

Highest educational qualification   

Degree or above 30.04   35.74 

Below degree 27.99 34.96 

A level  33.42 42.71 

O level 29.64 39.62 

CSE 27.55 37.93 

Foreign/other 16.22 23.00 

No qualification 17.06   26.54 

Missing 22.92 33.33 

   

Marital Status   

Single  36.27       48.98 

Married 23.49       30.43 

Separated 29.10       40.29 

Divorced  28.49        39.05 

Widowed 8.71 14.1 

Missing 26.37  35.81 

   

Equivalised income quintiles   

Bottom quintile 21.76       34.62 

2nd quintile 20.26       30.15 

3rd quintile 24.90       33.55 

4th quintile 30.58       38.01 

Top quintile 35.10       40.79 

Missing 22.64  31.25 

   

Economic activity Status   

In employment 32.45       40.84 

ILO-unemployed 35.11       49.38 

Retired 11.12    15.89 

Other economically inactive 23.48       36.25 

Missing 28.48  40.91 

   

Government Office Region   

North East 32.59 43.59 

North West 31.00 41.09 

Yorkshire and the Humber 29.37 38.97 

East Midlands 25.06 34.16 

West Midland 24.69 33.57 

East of England 23.89 32.28 

London 24.11 33.25 

South East 24.66 32.31 
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South West 23.93 31.45 

   

Month of interview   

January 26.2 34.99 

February 25.99 35.49 

March 26.08 35.3 

April 26.75 35.8 

May 26.21 34.89 

June 26.58 35.1 

July 26.96 35.49 

August 27.24 35.49 

September 26.3 35.08 

October 26.52 35.68 

November 24.02 33.11 

December 29.72 39.21 
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Table 5: Full regression model results for the impact of regional employment rate 

on the probability of being a current smoker for men aged 16-44 years 

Demographic characteristics  

Government Office Regions  

North East Reference category 

North West 0.026 

 (-0.031 ; 0.083) 

Yorkshire and the Humber -0.004 

 (-0.081 ; 0.072) 

East Midlands -0.157 

 (-0.288 ; -0.026)** 

West Midlands -0.100 

 (-0.194 ; -0.005)** 

East England -0.123 

 (-0.310 ; 0.065) 

London 0.086 

 (-0.009 ; 0.182) 

South East -0.066 

 (-0.260 ; 0.128) 

South West -0.144 

 (-0.305 ; 0.018) 

Year  

1998 Reference category 

1999 -0.062 

 (-0.158 ; 0.034) 

2000 0.048 

 (-0.026 ; 0.121) 

2001 -0.039 

 (-0.135 ; 0.058) 

2002 0.012 

 (-0.085 ; 0.110) 

2003 0.001 

 (-0.077 ; 0.079) 

2004 -0.108 

 (-0.201 ; -0.015)** 

2005 0.023 

 (-0.096 ; 0.142) 

2006 -0.069 

 (-0.150 ; 0.013) 

2007 -0.124 

 (-0.224 ; -0.023)** 

2008 -0.046 

 (-0.143 ; 0.050) 

2009 -0.084 

 (-0.247 ; 0.080) 

2010 0.004 

 (-0.128 ; 0.137) 

2011 0.031 

 (-0.130 ; 0.191) 
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2012 -0.090 

 (-0.210 ; 0.029) 

2013 0.026 

 (-0.101 ; 0.153) 

Month of interview  

January Reference category 

February -0.063 

 (-0.154 ; 0.027) 

March -0.094 

 (-0.205 ; 0.017) 

April -0.045 

 (-0.142 ; 0.051) 

May -0.062 

 (-0.178 ; 0.054) 

June -0.072 

 (-0.174 ; 0.031) 

July -0.041 

 (-0.137 ; 0.055) 

August -0.045 

 (-0.115 ; 0.025) 

September 0.021 

 (-0.100 ; 0.141) 

October -0.079 

 (-0.184 ; 0.027) 

November 0.005 

 (-0.074 ; 0.083) 

December 0.020 

 (-0.075 ; 0.116) 

  

Ethnic groups  

White Reference category 

Black -0.369 

 (-0.559 ; -0.178)*** 

Asian -0.067 

 (-0.165 ; 0.030) 

Other 0.158 

 (0.008 ; 0.307)** 

Missing -0.181 

 (-0.640 ; 0.277) 

Number of adults in HH  

1 Reference category 

2 -0.105 

 (-0.181 ; -0.029)*** 

3 -0.255 

 (-0.308 ; -0.202)*** 

4 -0.387 

 (-0.492 ; -0.282)*** 

Number of children in HH  

0 Reference category 
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1 -0.085 

 (-0.123 ; -0.048)*** 

2 -0.134 

 (-0.176 ; -0.093)*** 

3 0.011 

 (-0.081 ; 0.103) 

4 0.112 

 (-0.121 ; 0.346) 

Number of infants in HH  

0 Reference category 

1 0.039 

 (-0.025 ; 0.104) 

2 0.079 

 (-0.087 ; 0.246) 

Social Class  

Professional Reference category 

Intermediate 0.209 

 (0.136 ; 0.282)*** 

Skilled non-manual 0.188 

 (0.078 ; 0.298)*** 

Skilled manual 0.508 

 (0.412 ; 0.603)*** 

Partly skilled 0.398 

 (0.295 ; 0.500)*** 

Unskilled 0.449 

 (0.307 ; 0.591)*** 

Missing -0.302 

 (-0.401 ; -0.203)*** 

Highest educational qualification  

Degree or equivalent Reference category 

Below degree 0.275 

 (0.183 ; 0.367)*** 

A-level 0.225 

 (0.165 ; 0.286)*** 

O-level 0.443 

 (0.373 ; 0.513)*** 

CSE 0.603 

 (0.519 ; 0.687)*** 

Foreign/ other 0.743 

 (0.595 ; 0.891)*** 

No qualification 0.751 

 (0.685 ; 0.818)*** 

Missing 0.942 

 (0.547 ; 1.338)*** 

Marital status  

Single Reference category 

Married -0.295 

 (-0.365 ; -0.225)*** 

Divorced 0.111 
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 (-0.003 ; 0.225) 

Separated 0.180 

 (0.096 ; 0.264)*** 

Widowed -0.019 

 (-0.336 ; 0.298) 

Missing 0.247 

 (-0.029 ; 0.522) 

BMI status  

Under weight Reference category 

Normal weight 0.018 

 (-0.050 ; 0.085) 

Over weight -0.143 

 (-0.240 ; -0.047)*** 

Obese -0.229 

 (-0.327 ; -0.131)*** 

Missing -0.053 

 (-0.192 ; 0.086) 

prevalence of alcoholic intake  

No Reference category 

Yes 0.163 

 (0.093 ; 0.232)*** 

Missing -0.269 

 (-0.367 ; -0.171)*** 

Equivalised income quintile  

Bottom quintile Reference category 

Second quintile -0.168 

 (-0.247 ; -0.090)*** 

Third quintile -0.379 

 (-0.426 ; -0.332)*** 

Forth quintile -0.418 

 (-0.508 ; -0.327)*** 

Top quintile -0.525 

 (-0.573 ; -0.477)*** 

Missing -0.216 

 (-0.298 ; -0.134)*** 

Economic activity  

In-employment Reference category 

ILO-unemployed 0.076 

 (-0.063 ; 0.214) 

Retired -1.396 

 (-3.606 ; 0.814) 

Economically inactive 0.036 

 (-0.085 ; 0.158) 

Missing -0.043 

 (-0.286 ; 0.199) 

Note: ** p<0.05; *** p<0.01 
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Table 6: Full regression model results, impact of regional employment rate on the 

number of cigarettes smoked per day, for men and women aged 16-44 years 

 2nd part: zero truncated negative binomial regression 

Government Office Regions  

North East Reference category 

North West -0.029 

 (-0.048 ; -0.009)*** 

Yorkshire and the Humber -0.005 

 (-0.031 ; 0.021) 

East Midlands -0.074 

 (-0.118 ; -0.030)*** 

West Midlands -0.041 

 (-0.069 ; -0.014)*** 

East England -0.129 

 (-0.187 ; -0.072)*** 

London -0.069 

 (-0.089 ; -0.048)*** 

South East -0.123 

 (-0.188 ; -0.058)*** 

South West -0.130 

 (-0.190 ; -0.070)*** 

Year  

1998 Reference category 

1999 -0.052 

 (-0.095 ; -0.009)** 

2000 -0.042 

 (-0.064 ; -0.020)*** 

2001 -0.064 

 (-0.105 ; -0.024)*** 

2002 -0.032 

 (-0.078 ; 0.013) 

2003 -0.033 

 (-0.091 ; 0.026) 

2004 -0.053 

 (-0.093 ; -0.013)** 

2005 -0.095 

 (-0.158 ; -0.032)*** 

2006 -0.109 

 (-0.167 ; -0.051)*** 

2007 -0.106 

 (-0.165 ; -0.046)*** 

2008 -0.129 

 (-0.195 ; -0.063)*** 

2009 -0.142 

 (-0.282 ; -0.002)** 

2010 -0.138 

 (-0.216 ; -0.060)*** 

2011 -0.213 

 (-0.272 ; -0.153)*** 
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2012 -0.210 

 (-0.283 ; -0.137)*** 

2013 -0.211 

 (-0.280 ; -0.141)*** 

Month of interview  

January Reference category 

February 0.015 

 (-0.028 ; 0.058) 

March 0.022 

 (-0.015 ; 0.059) 

April 0.025 

 (-0.034 ; 0.085) 

May 0.013 

 (-0.024 ; 0.049) 

June 0.013 

 (-0.031 ; 0.056) 

July 0.000 

 (-0.065 ; 0.066) 

August 0.007 

 (-0.051 ; 0.065) 

September 0.039 

 (-0.001 ; 0.079) 

October 0.047 

 (-0.009 ; 0.103) 

November 0.037 

 (-0.014 ; 0.088) 

December 0.003 

 (-0.054 ; 0.059) 

Sex  

Men Reference category 

Women -0.053 

 (-0.124 ; 0.018) 

Ethnic groups  

White Reference category 

Black -0.422 

 (-0.458 ; -0.387)*** 

Asian -0.371 

 (-0.456 ; -0.285)*** 

Other -0.192 

 (-0.242 ; -0.141)*** 

Missing -0.172 

 (-0.518 ; 0.174) 

Number of adults in HH  

1 Reference category 

2 -0.045 

 (-0.068 ; -0.021)*** 

3 -0.011 

 (-0.028 ; 0.007) 

4 -0.088 
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 (-0.119 ; -0.058)*** 

Number of children in HH  

0 Reference category 

1 -0.038 

 (-0.060 ; -0.017)*** 

2 -0.016 

 (-0.057 ; 0.024) 

3 0.004 

 (-0.067 ; 0.074) 

4 0.082 

 (0.019 ; 0.145)** 

Number of infants in HH  

0 Reference category 

1 -0.112 

 (-0.143 ; -0.080)*** 

2 -0.092 

 (-0.192 ; 0.008) 

Social Class  

Professional Reference category 

Intermediate -0.001 

 (-0.056 ; 0.054) 

Skilled non-manual -0.035 

 (-0.083 ; 0.014) 

Skilled manual 0.033 

 (-0.007 ; 0.073) 

Partly skilled 0.024 

 (-0.017 ; 0.065) 

Unskilled 0.048 

 (-0.019 ; 0.115) 

Missing -0.047 

 (-0.109 ; 0.015) 

Highest educational qualification  

Degree or equivalent Reference category 

Below degree 0.154 

 (0.090 ; 0.219)*** 

A-level 0.115 

 (0.072 ; 0.159)*** 

O-level 0.23 

 (0.168 ; 0.291)*** 

CSE 0.281 

 (0.221 ; 0.341)*** 

Foreign/ other 0.336 

 (0.255 ; 0.417)*** 

No qualification 0.356 

 (0.304 ; 0.407)*** 

Missing 0.229 

 (0.103 ; 0.355)*** 

Marital status  

Single Reference category 
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Married 0.118 

 (0.091 ; 0.144)*** 

Divorced 0.154 

 (0.113 ; 0.194)*** 

Separated 0.205 

 (0.158 ; 0.253)*** 

Widowed 0.171 

 (0.007 ; 0.336)** 

Missing 0.106 

 (-0.083 ; 0.295) 

BMI status  

Under weight Reference category 

Normal weight -0.042 

 (-0.113 ; 0.028) 

Over weight -0.003 

 (-0.080 ; 0.074) 

Obese 0.091 

 (0.013 ; 0.169)** 

Missing -0.001 

 (-0.069 ; 0.067) 

Prevalence of alcoholic intake  

Yes Reference category 

No -0.012 

 (-0.048 ; 0.024) 

Missing 0.033 

 (0.000 ; 0.066)** 

Equivalised income quintile  

Bottom quintile Reference category 

Second quintile -0.031 

 (-0.068 ; 0.006) 

Third quintile -0.087 

 (-0.120 ; -0.054)*** 

Forth quintile -0.11 

 (-0.151 ; -0.070)*** 

Top quintile -0.162 

 (-0.187 ; -0.137)*** 

Missing -0.077 

 (-0.110 ; -0.044)*** 

Economic activity  

In-employment Reference category 

ILO unemployed -0.065 

 (-0.100 ; -0.029)*** 

Retired 0.025 

 (-0.010 ; 0.060) 

Economically inactive 0.012 

 (-0.175 ; 0.199) 

Missing -0.065 

 (-0.100 ; -0.029)*** 
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Table 7: Full regression results, the impact (average marginal effects) of regional 

unemployment rate on the prevalence of heavy smoking for men and women 

Demographic characteristics Regional unemployment rate 

Government Office Regions  

North East Reference category 

North West -0.035 

 (-0.079 ; 0.009) 

Yorkshire and the Humber -0.003 

 (-0.045 ; 0.039) 

East Midlands -0.243 

 (-0.309 ; -0.176)*** 

West Midlands -0.180 

 (-0.210 ; -0.150)*** 

East England -0.392 

 (-0.478 ; -0.307)*** 

London -0.016 

 (-0.044 ; 0.013) 

South East -0.299 

 (-0.393 ; -0.204)*** 

South West -0.376 

 (-0.476 ; -0.276)*** 

Year  

1998 Reference category 

1999 -0.090 

 (-0.153 ; -0.028)*** 

2000 -0.011 

 (-0.082 ; 0.061) 

2001 -0.144 

 (-0.251 ; -0.036)*** 

2002 -0.096 

 (-0.213 ; 0.020) 

2003 -0.146 

 (-0.250 ; -0.042)*** 

2004 -0.284 

 (-0.387 ; -0.181)*** 

2005 -0.232 

 (-0.323 ; -0.142)*** 

2006 -0.307 

 (-0.396 ; -0.219)*** 

2007 -0.373 

 (-0.487 ; -0.258)*** 

2008 -0.377 

 (-0.480 ; -0.274)*** 

2009 -0.275 

 (-0.493 ; -0.058)** 

2010 -0.315 

 (-0.481 ; -0.149)*** 

2011 -0.439 

 (-0.566 ; -0.311)*** 
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2012 -0.483 

 (-0.598 ; -0.369)*** 

2013 -0.535 

 (-0.700 ; -0.371)*** 

Month of interview  

January Reference category 

February -0.066 

 (-0.208 ;  0.076) 

March -0.117 

 (-0.247 ;  0.012) 

April -0.103 

 (-0.246 ;  0.040) 

May -0.047 

 (-0.168 ; 0.074) 

June -0.025 

 (-0.131 ; 0.081) 

July -0.054 

 (-0.216 ; 0.108) 

August -0.021 

 (-0.151 ; 0.108) 

September 0.086 

 (-0.019 ; 0.192) 

October -0.019 

 (-0.134 ; 0.097) 

November 0.013 

 (-0.082 ; 0.109) 

December 0.054 

 (-0.058 ; 0.166) 

Age categories  

16-24 Reference category 

25-34 0.835 

 (0.707 ; 0.963)*** 

35-44 1.037 

 (0.928 ; 1.146)*** 

45-54 1.002 

 (0.872 ; 1.132)*** 

55-64 0.619 

 (0.500 ; 0.737)*** 

65-74 -0.075 

 (-0.258 ; 0.108) 

75+ -1.350 

 (-1.563 ; -1.136)*** 

Sex  

Men Reference category 

Women -0.527 

 (-0.580 ; -0.473)*** 

Ethnic groups  

White Reference category 

Black -2.050 
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 (-2.555 ; -1.546)*** 

Asian -1.449 

 (-1.570 ; -1.328)*** 

Other -0.437 

 (-0.639 ; -0.234)*** 

Missing -0.179 

 (-0.485 ; 0.127) 

Number of adults in HH  

1 Reference category 

2 -0.097 

 (-0.168 ; -0.026)*** 

3 0.025 

 (-0.021 ; 0.071) 

4 -0.090 

 (-0.158 ; -0.022)*** 

Number of children in HH  

0 Reference category 

1 -0.024 

 (-0.077 ; 0.029) 

2 -0.095 

 (-0.186 ; -0.004)** 

3 0.126 

 (-0.053 ; 0.304) 

4 0.399 

 (0.212 ; 0.586)*** 

Number of infants in HH  

0 Reference category 

1 -0.111 

 (-0.206 ; -0.016)** 

2 0.026 

 (-0.422 ; 0.474) 

Social Class  

Professional Reference category 

Intermediate 0.347 

 (0.233 ; 0.461)*** 

Skilled non-manual 0.201 

 (0.053 ; 0.349)*** 

Skilled manual 0.606 

 (0.487 ; 0.725)*** 

Partly skilled 0.587 

 (0.443 ; 0.732)*** 

Unskilled 0.640 

 (0.496 ; 0.784)*** 

Missing 0.081 

 (-0.136 ; 0.299) 

Highest educational qualification  

Degree or equivalent Reference category 

Below degree 0.527 

 (0.408 ; 0.646)*** 
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A-level 0.503 

 (0.389 ; 0.616)*** 

O-level 0.840 

 (0.741 ; 0.938)*** 

CSE 1.081 

 (0.883 ; 1.278)*** 

Foreign/ other 1.016 

 (0.909 ; 1.123)*** 

No qualification 1.292 

 (1.201 ; 1.384)*** 

Missing 1.240 

 (0.690 ; 1.789)*** 

Marital status  

Single Reference category 

Married -0.248 

 (-0.316 ; -0.180)*** 

Divorced 0.312 

 (0.214 ; 0.410)*** 

Separated 0.358 

 (0.294 ; 0.421)*** 

Widowed 0.115 

 (0.002 ; 0.228)** 

Missing 0.183 

 (-0.134 ; 0.500) 

BMI status  

Under weight Reference category 

Normal weight -0.288 

 (-0.497 ; -0.078)*** 

Over weight -0.478 

 (-0.684 ; -0.272)*** 

Obese -0.521 

 (-0.751 ; -0.291)*** 

Missing -0.414 

 (-0.608 ; -0.220)*** 

Prevalence of alcoholic intake  

Yes Reference category 

No 0.028 

 (-0.035 ; 0.090) 

Missing -0.019 

 (-0.102 ; 0.065) 

Equivalised income quintile  

Bottom quintile Reference category 

Second quintile -0.178 

 (-0.231 ; -0.126)*** 

Third quintile -0.308 

 (-0.379 ; -0.237)*** 

Forth quintile -0.466 

 (-0.571 ; -0.361)*** 

Top quintile -0.568 
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 (-0.634 ; -0.502)*** 

Missing -0.308 

 (-0.401 ; -0.215)*** 

Economic activity  

In-employment Reference category 

ILO-unemployed 0.279 

 (0.194 ; 0.364)*** 

Retired -0.059 

 (-0.153 ; 0.035) 

Economically inactive 0.329 

 (0.268 ; 0.391)*** 

Missing -0.078 

 (-0.718 ; 0.562) 

Note:** p<0.05; *** p<0.01 
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Table 8: Full regression model results, average marginal effects of regional 

employment rate on the probability of alcoholic intake for men aged 16-44 years  

Demographic characteristics 
Regional employment rate 

 

Government Office Regions  

North East Reference category 

North West -0.008 

 (-0.024 ; 0.008) 

Yorkshire and the Humber -0.015 

 (-0.037 ; 0.006) 

East Midlands -0.043 

 (-0.082 ; -0.005)** 

West Midlands -0.033 

 (-0.057 ; -0.009)*** 

East England -0.095 

 (-0.157 ; -0.033)*** 

London -0.030 

 (-0.046 ; -0.013)*** 

South East -0.080 

 (-0.145 ; -0.016)** 

South West -0.067 

 (-0.118 ; -0.016)*** 

Year  

1998 Reference category 

1999 0.002 

 (-0.023 ; 0.028) 

2000 -0.022 

 (-0.048 ; 0.004) 

2001 -0.014 

 (-0.040 ; 0.012) 

2002 -0.007 

 (-0.034 ; 0.020) 

2003 -0.003 

 (-0.029 ; 0.023) 

2004 -0.035 

 (-0.063 ; -0.006)** 

2005 -0.015 

 (-0.046 ; 0.016) 

2006 -0.038 

 (-0.063 ; -0.013)*** 

2007 -0.042 

 (-0.096 ; 0.012) 

2008 -0.056 

 (-0.086 ; -0.027)*** 

2009 -0.045 

 (-0.057 ; -0.033)*** 

2010 -0.043 

 (-0.077 ; -0.010)** 

2011 -0.043 

 (-0.067 ; -0.019)*** 

2012 -0.056 

 (-0.089 ; -0.023)*** 

2013 -0.065 

 (-0.122 ; -0.009)** 
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Month of interview  

January Reference category 

February -0.009 

 (-0.033 ; 0.014) 

March -0.007 

 (-0.030 ; 0.015) 

April 0.016 

 (-0.002 ; 0.033) 

May 0.025 

 (-0.005 ; 0.054) 

June 0.034 

 (0.011 ; 0.056)*** 

July 0.033 

 (0.010 ; 0.056)*** 

August 0.041 

 (0.024 ; 0.058)*** 

September 0.011 

 (-0.016 ; 0.039) 

October -0.010 

 (-0.027 ; 0.006) 

November 0.020 

 (-0.000 ; 0.041) 

December 0.030 

 (-0.003 ; 0.062) 

  

Ethnic groups  

White Reference category 

Black -0.170 

 (-0.215 ; -0.125)*** 

Asian -0.292 

 (-0.336 ; -0.248)*** 

Other -0.151 

 (-0.206 ; -0.097)*** 

Missing -0.116 

 (-0.245 ; 0.013) 

Number of adults in HH  

1 Reference category 

2 0.013 

 (-0.006 ; 0.032) 

3 0.003 

 (-0.018 ; 0.023) 

4 0.015 

 (-0.012 ; 0.041) 

Number of children in HH  

0 Reference category 

1 -0.034 

 (-0.055 ; -0.013)*** 

2 -0.016 

 (-0.046 ; 0.014) 

3 -0.057 

 (-0.098 ; -0.016)*** 

4 -0.040 

 (-0.076 ; -0.004)** 

Number of infants in HH  

0 Reference category 
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1 -0.022 

 (-0.048 ; 0.003) 

2 -0.067 

 (-0.110 ; -0.023)*** 

Social Class  

Professional Reference category 

Intermediate 0.000 

 (-0.025 ; 0.026) 

Skilled non-manual -0.012 

 (-0.049 ; 0.026) 

Skilled manual -0.013 

 (-0.035 ; 0.010) 

Partly skilled -0.027 

 (-0.056 ; 0.002) 

Unskilled -0.030 

 (-0.062 ; 0.002) 

Missing -0.097 

 (-0.162 ; -0.032)*** 

Highest educational qualification  

Degree or equivalent Reference category 

Below degree -0.038 

 (-0.066 ; -0.011)*** 

A-level -0.023 

 (-0.043 ; -0.003)** 

O-level -0.075 

 (-0.092 ; -0.059)*** 

CSE -0.080 

 (-0.109 ; -0.050)*** 

Foreign/ other -0.129 

 (-0.225 ; -0.032)*** 

No qualification -0.148 

 (-0.178 ; -0.117)*** 

Missing -0.063 

 (-0.160 ; 0.035) 

Marital status  

Single Reference category 

Married 0.017 

 (-0.005 ; 0.038) 

Divorced 0.003 

 (-0.037 ; 0.043) 

Separated -0.000 

 (-0.033 ; 0.032) 

Widowed 0.078 

 (0.008 ; 0.147)** 

Missing -0.155 

 (-0.240 ; -0.070)*** 

  

BMI status   

Under weight Reference category 

Normal weight 0.118 

 (0.096 ; 0.140)*** 

Over weight 0.138 

 (0.116 ; 0.161)*** 

Obese 0.090 

 (0.062 ; 0.117)*** 
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Missing 0.091 

 (0.050 ; 0.132)*** 

Equivalised income quintile  

Bottom quintile Reference category 

Second quintile 0.017 

 (-0.012 ; 0.046) 

Third quintile 0.059 

 (0.035 ; 0.083)*** 

Forth quintile 0.100 

 (0.083 ; 0.118)*** 

Top quintile 0.147 

 (0.118 ; 0.175)*** 

Missing 0.075 

 (0.043 ; 0.107)*** 

Economic activity  

In-employment Reference category 

ILO-unemployed -0.028 

 (-0.056 ; -0.001)** 

Retired 0.044 

 (-0.261 ; 0.350) 

Economically inactive -0.053 

 (-0.087 ; -0.018)*** 

Missing -0.010 

 (-0.069 ; 0.049) 

Smoking status  

Non smoker Reference category 

Smokers 0.041 

 (0.026 ; 0.057)*** 

Missing 0.085 

 (0.007 ; 0.163)** 

Note: ** p<0.05; *** p<0.01 
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Table 9: Full regression model results, impact of regional unemployment rate on 

the number of units of alcohol consumed on the heaviest day of drinking for men and 

women 

Demographic characteristics Second part of the hurdle model 

Government Office Regions  

North East Reference category 

North West -0.042 

 (-0.056 ; -0.028)*** 

Yorkshire and the Humber -0.088 

 (-0.104 ; -0.072)*** 

East Midlands -0.187 

 (-0.211 ; -0.163)*** 

West Midlands -0.148 

 (-0.165 ; -0.130)*** 

East England -0.212 

 (-0.245 ; -0.178)*** 

London -0.237 

 (-0.262 ; -0.213)*** 

South East -0.195 

 (-0.230 ; -0.160)*** 

South West -0.168 

 (-0.203 ; -0.133)*** 

Year  

1998 Reference category 

1999 0.123 

 (0.043 ; 0.203)*** 

2000 0.069 

 (-0.001 ; 0.140) 

2001 0.112 

 (0.077 ; 0.146)*** 

2002 0.052 

 (0.002 ; 0.102)** 

2003 0.098 

 (0.072 ; 0.125)*** 

2004 0.083 

 (0.025 ; 0.140)** 

2005 0.088 

 (0.026 ; 0.150)** 

2006 0.059 

 (-0.000 ; 0.118) 

2007 0.028 

 (-0.043 ; 0.099) 

2008 -0.012 

 (-0.069 ; 0.044) 

2009 -0.008 

 (-0.117 ; 0.102) 

2010 -0.059 

 (-0.151 ; 0.033) 

2011 -0.059 

 (-0.129 ; 0.010) 

2012 -0.079 

 (-0.151 ; -0.008)** 

2013 -0.064 

 (-0.117 ; -0.010)** 
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Month of interview  

January Reference category 

February 0.001 

 (-0.027 ; 0.029) 

March 0.001 

 (-0.030 ; 0.032) 

April 0.024 

 (-0.011 ; 0.060) 

May 0.02 

 (-0.018 ; 0.058) 

June 0.018 

 (-0.016 ; 0.052) 

July 0.041 

 (0.002 ; 0.080)** 

August 0.023 

 (-0.009 ; 0.056) 

September 0.003 

 (-0.032 ; 0.038) 

October 0.021 

 (-0.023 ; 0.065) 

November -0.014 

 (-0.039 ; 0.010) 

December 0.090 

 (0.053 ; 0.127)*** 

Age categories  

16-24 Reference category 
25-34 -0.341 

 (-0.391 ; -0.291)*** 

35-44 -0.488 

 (-0.546 ; -0.430)*** 

45-54 -0.602 

 (-0.670 ; -0.535)*** 

55-64 -0.753 

 (-0.808 ; -0.698)*** 

65-74 -1.057 

 (-1.139 ; -0.974)*** 

75+ -1.503 

 (-1.601 ; -1.404)*** 

Sex  

Men Reference category 
Women -0.437 

 (-0.464 ; -0.409)*** 

Ethnic groups  

White Reference category 

Black -0.41 

 (-0.624 ; -0.196)*** 

Asian -0.402 

 (-0.468 ; -0.336)*** 

Other -0.387 

 (-0.506 ; -0.268)*** 

Missing -0.409 

 (-0.575 ; -0.243)*** 

Number of adults in HH  

1 Reference category 
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2 -0.023 

 (-0.066 ; 0.019) 

3 0.043 

 (-0.010 ; 0.096) 

4 0.028 

 (-0.032 ; 0.088) 

Number of children in HH  

0 Reference category 

1 -0.005 

 (-0.032 ; 0.022) 

2 0.004 

 (-0.050 ; 0.059) 

3 0.036 

 (-0.040 ; 0.112) 

4 -0.013 

 (-0.164 ; 0.138) 

Number of infants in HH  

0 Reference category 

1 -0.222 

 (-0.257 ; -0.188)*** 

2 -0.275 

 (-0.442 ; -0.108)*** 

Social Class  

Professional Reference category 

Intermediate 0.035 

 (0.006 ; 0.064)** 

Skilled non-manual 0.000 

 (-0.028 ; 0.028) 

Skilled manual 0.066 

 (0.011 ; 0.121)** 

Partly skilled 0.026 

 (-0.015 ; 0.067) 

Unskilled 0.052 

 (-0.028 ; 0.131) 

Missing 0.014 

 (-0.081 ; 0.108) 

Highest educational qualification  

Degree or equivalent Reference category 

Below degree 0.018 

 (-0.011 ; 0.047) 

A-level 0.042 

 (0.014 ; 0.071)*** 

O-level 0.076 

 (0.045 ; 0.107)*** 

CSE 0.127 

 (0.067 ; 0.187)*** 

Foreign/ other -0.03 

 (-0.105 ; 0.046) 

No qualification 0.037 

 (-0.011 ; 0.084) 

Missing 0.393 

 (-0.262 ; 1.048) 

Marital status  

Single Reference category 

Married -0.144 
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 (-0.202 ; -0.086)*** 

Divorced 0.029 

 (-0.057 ; 0.115) 

Separated 0.019 

 (-0.020 ; 0.057) 

Widowed -0.151 

 (-0.206 ; -0.097)*** 

Missing -0.029 

 (-0.259 ; 0.201) 

BMI status  

Under weight Reference category 

Normal weight 0.112 

 (-0.019 ; 0.244) 

Over weight 0.171 

 (0.034 ; 0.308)** 

Obese 0.239 

 (0.120 ; 0.357)*** 

Missing 0.095 

 (-0.049 ; 0.239) 

Equivalised income quintile  

Bottom quintile Reference category 

Second quintile -0.01 

 (-0.064 ; 0.044) 

Third quintile 0.032 

 (-0.011 ; 0.075) 

Forth quintile 0.092 

 (0.050 ; 0.134)*** 

Top quintile 0.176 

 (0.132 ; 0.220)*** 

Missing 0.03 

 (-0.017 ; 0.076) 

Economic activity  

In-employment Reference category 

ILO-unemployed 0.095 

 (0.024 ; 0.165)** 

Retired -0.013 

 (-0.042 ; 0.015) 

Economically inactive -0.005 

 (-0.032 ; 0.022) 

Missing -0.084 

 (-0.277 ; 0.108) 

Smoking status  

Non smoker Reference category 

Smokers 0.308 

 (0.274 ; 0.342)*** 

Missing 0.236 

 (-0.564 ; 1.037) 
Note: ** p<0.05; *** p<0.01 
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Table 10: Full regression model results: impact of regional unemployment rate on 

the probability of binge drinking for men and women 

Demographic characteristics Regional unemployment 

  

Government Office Regions  

North East Reference category 
North West -0.056 

 (-0.075 ; -0.036)***  
Yorkshire and Humber -0.122 

 (-0.139 ; -0.104)***  
East Midlands -0.263 

 (-0.294 ; -0.233)***  
West Midlands -0.263 

 (-0.276 ; -0.251)***  
East England -0.337 

 (-0.378 ; -0.297)***  
London -0.357 

 (-0.388 ; -0.327)***  
South East -0.28 

 (-0.323 ; -0.238)***  
South West -0.276 

 (-0.326 ; -0.227)***  

Year  

1998 Reference category 
1999 0.061 

 (0.020 ; 0.102)***   
2000 0.032 

 (-0.005 ; 0.069)*    
2001 0.118 

 (0.059 ; 0.177)***   
2002 0.119 

 (0.083 ; 0.155)***   
2003 0.170 

 (0.122 ; 0.218)***   
2004 0.107 

 (0.038 ; 0.175)***   
2005 0.124 

 (0.042 ; 0.206)***   
2006 0.053 

 (0.001 ; 0.105)**    
2007 -0.074 

 (-0.143 ; -0.004)**   
2008 -0.113 

 (-0.188 ; -0.038)***  
2009 -0.132 

 (-0.244 ; -0.020)**   
2010 -0.26 

 (-0.384 ; -0.136)***  
2011 -0.186 

 (-0.286 ; -0.087)***  
2012 -0.249 

 (-0.344 ; -0.153)***  
2013 -0.219 

 (-0.303 ; -0.135)***  
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Month of interview  

January Reference category 
February 0.004 

 (-0.039 ; 0.047)    
March 0.02 

 (-0.022 ; 0.062)    
April 0.052 

 (0.023 ; 0.082)***   
May 0.014 

 (-0.050 ; 0.079)    
June 0.028 

 (-0.002 ; 0.058)    
July 0.05 

 (0.014 ; 0.085)***   
August 0.046 

 (-0.009 ; 0.100)    
September 0.001 

 (-0.044 ; 0.047)    
October 0.037 

 (-0.013 ; 0.087)    
November -0.05 

 (-0.103 ; 0.004)    
December 0.118 

 (0.079 ; 0.158)***   

Age categories  

16-24 Reference category 
25-34 -0.143 

 (-0.202 ; -0.084)***  
35-44 -0.215 

 (-0.269 ; -0.160)***  
45-54 -0.356 

 (-0.406 ; -0.306)***  
55-64 -0.537 

 (-0.603 ; -0.470)***  
65-74 -1.065 

 (-1.150 ; -0.980)***  
75+ -1.909 

 (-2.048 ; -1.771)***  

Sex  

Men Reference category 
Women -0.209 

 (-0.257 ; -0.161)***  

Ethnic groups  

White Reference category 
Black -0.907 

 (-1.198 ; -0.617)***  
Asian -0.851 

 (-0.985 ; -0.717)***  
Other -0.701 

 (-0.856 ; -0.545)***  
Missing -0.8 

 (-1.082 ; -0.518)***  

Number of adults in HH  

1 Reference category 
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2 -0.017 

 (-0.053 ; 0.019)    
3 0.016 

 (-0.030 ; 0.062)    
4 0.055 

 (0.003 ; 0.108)**    

Number of children in HH  

0 Reference category 
1 -0.108 

 (-0.145 ; -0.072)***  
2 -0.083 

 (-0.113 ; -0.053)***  
3 -0.134 

 (-0.202 ; -0.065)***  
4 -0.187 

 (-0.347 ; -0.026)**   

Number of infants in HH  

0 Reference category 
1 -0.331 

 (-0.369 ; -0.294)***  
2 -0.509 

 (-0.676 ; -0.341)***  

Social Class  

Professional Reference category 
Intermediate 0.073 

 (0.022 ; 0.125)***   
Skilled non-manual 0.047 

 (-0.010 ; 0.104)    
Skilled manual 0.105 

 (0.024 ; 0.187)**    
Partly skilled -0.013 

 (-0.081 ; 0.054)    
Unskilled -0.004 

 (-0.088 ; 0.081)    
Missing -0.189 

 (-0.308 ; -0.070)***  

Highest educational qualification  

Degree or equivalent Reference category 
Below degree -0.042 

 (-0.104 ; 0.019)    
A-level 0.046 

 (-0.026 ; 0.117)    
O-level -0.024 

 (-0.075 ; 0.026)    
CSE -0.046 

 (-0.130 ; 0.038)    
Foreign/ other -0.194 

 (-0.287 ; -0.102)***  
No qualification -0.177 

 (-0.279 ; -0.076)***  
Missing -0.016 

 (-0.376 ; 0.345)    

Marital status  

Single Reference category 
Married -0.118 
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 (-0.196 ; -0.041)***  
Divorced 0.031 

 (-0.065 ; 0.127)    

Separated 0.023 

 (-0.035 ; 0.081)    

Widowed -0.210 

 (-0.315 ; -0.106)***  

Missing -0.142 

 (-0.389 ; 0.105)    

BMI status  

Under weight Reference category 
Normal weight 0.358 

 (0.280 ; 0.437)***   

Over weight 0.404 

 (0.310 ; 0.498)***   

Obese 0.383 

 (0.301 ; 0.464)***   

Missing 0.165 

 (0.080 ; 0.250)***   

Equivalised income quintile  

Bottom quintile Reference category 
Second quintile -0.022 

 (-0.077 ; 0.032)    

Third quintile 0.070 

 (0.031 ; 0.108)***   

Forth quintile 0.192 

 (0.160 ; 0.224)***   

Top quintile 0.348 

 (0.309 ; 0.387)***   

Missing 0.106 

 (0.049 ; 0.163)***   

Economic activity  

In-employment Reference category 
ILO-unemployed -0.015 

 (-0.061 ; 0.031)    

Retired -0.039 

 (-0.070 ; -0.008)**   

Economically inactive -0.112 

 (-0.158 ; -0.065)***  

Missing 0.156 

 (-0.046 ; 0.357)    

Smoking status  

Non smoker Reference category 
Smokers 0.386 

 (0.353 ; 0.419)***   

Missing -0.085 

 (-0.802 ; 0.632)    

Note:** p<0.05; *** p<0.01 
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Table 11: Full regression models results for the impact of regional unemployment rate 

on the prevalence of binge drinking for men and women aged 45+ years 

Demographic characteristics Regional unemployment rate 

Government Office Regions  

North East Reference category 

North West -0.038 

 (-0.065 ; -0.012)*** 

Yorkshire and Humber -0.171 

 (-0.194 ; -0.148)*** 

East Midlands -0.318 

 (-0.357 ; -0.278)*** 

West Midlands -0.325 

 (-0.347 ; -0.303)*** 

East England -0.399 

 (-0.455 ; -0.343)*** 

London -0.422 

 (-0.461 ; -0.384)*** 

South East -0.294 

 (-0.351 ; -0.236)*** 

South West -0.310 

 (-0.370 ; -0.249)*** 

Year  

1998 Reference category 

1999 0.045 

 (-0.043 ; 0.132) 

2000 0.087 

 (-0.021 ; 0.195) 

2001 0.209 

 (0.123 ; 0.294)*** 

2002 0.171 

 (0.098 ; 0.245)*** 

2003 0.277 

 (0.196 ; 0.358)*** 

2004 0.218 

 (0.106 ; 0.330)*** 

2005 0.268 

 (0.195 ; 0.341)*** 

2006 0.176 

 (0.107 ; 0.245)*** 

2007 -0.016 

 (-0.163 ; 0.130) 

2008 0.006 

 (-0.108 ; 0.121) 

2009 -0.054 
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 (-0.239 ; 0.131) 

2010 -0.133 

 (-0.304 ; 0.038) 

2011 -0.060 

 (-0.195 ; 0.076) 

2012 -0.152 

 (-0.255 ; -0.048)*** 

2013 -0.120 

 (-0.258 ; 0.018) 

Month of interview  

January Reference category 

February -0.045 

 (-0.099 ; 0.010) 

March -0.006 

 (-0.043 ; 0.031) 

April 0.013 

 (-0.030 ; 0.056) 

May -0.021 

 (-0.112 ; 0.070) 

June 0.016 

 (-0.058 ; 0.089) 

July 0.046 

 (-0.020 ; 0.112) 

August 0.036 

 (-0.019 ; 0.092) 

September -0.007 

 (-0.074 ; 0.060) 

October 0.032 

 (-0.050 ; 0.113) 

November -0.073 

 (-0.145 ; -0.002)** 

December 0.162 

 (0.084 ; 0.239)*** 

Sex  

Men Reference category 

Women -0.224 

 (-0.307 ; -0.141)*** 

Ethnic group  

White Reference category 

Black -1.169 

 (-1.418 ; -0.920)*** 

Asian -1.088 

 (-1.430 ; -0.746)*** 

Other -0.696 

 (-0.986 ; -0.406)*** 

Missing -0.963 
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 (-1.441 ; -0.485)*** 

Number of adults in HH  

1 Reference category 

2 0.078 

 (0.036 ; 0.120)*** 

3 0.125 

 (0.063 ; 0.188)*** 

4 0.098 

 (0.018 ; 0.178)** 

Number of children in HH  

0 Reference category 

1 0.091 

 (0.034 ; 0.148)*** 

2 0.077 

 (-0.017 ; 0.172) 

3 0.039 

 (-0.141 ; 0.219) 

4 -0.113 

 (-0.892 ; 0.667) 

Number of infants in HH  

0 Reference category 

1 -0.219 

 (-0.383 ; -0.055)*** 

2 -0.682 

 (-1.980 ; 0.615) 

Social Class  

Professional Reference category 

Intermediate 0.111 

 (0.040 ; 0.182)*** 

Skilled non-manual 0.080 

 (0.031 ; 0.130)*** 

Skilled manual 0.159 

 (0.063 ; 0.254)*** 

Partly skilled 0.047 

 (-0.037 ; 0.131) 

Unskilled 0.064 

 (-0.103 ; 0.231) 

Missing -0.254 

 (-0.508 ; -0.001)** 

Highest educational qualification  

Degree or equivalent Reference category 

Below degree -0.023 

 (-0.083 ; 0.038) 

A-level 0.042 

 (-0.032 ; 0.116) 

O-level 0.082 
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 (0.036 ; 0.128)*** 

CSE 0.020 

 (-0.049 ; 0.088) 

Foreign/ other -0.149 

 (-0.279 ; -0.019)** 

No qualification -0.144 

 (-0.222 ; -0.066)*** 

Missing 0.022 

 (-0.824 ; 0.868) 

Marital status  

Single Reference category 

Married -0.104 

 (-0.164 ; -0.043)*** 

Divorced 0.130 

 (0.028 ; 0.232)** 

Separated 0.109 

 (0.056 ; 0.162)*** 

Widowed -0.451 

 (-0.581 ; -0.321)*** 

Missing 0.087 

 (-0.298 ; 0.472) 

Equivalised income quintile  

Bottom quintile Reference category 

Second quintile -0.052 

 (-0.113 ; 0.009) 

Third quintile 0.195 

 (0.146 ; 0.244)*** 

Forth quintile 0.348 

 (0.275 ; 0.422)*** 

Top quintile 0.528 

 (0.453 ; 0.603)*** 

Missing 0.116 

 (0.023 ; 0.210)** 

Economic activity  

In-employment Reference category 

ILO-unemployed 0.124 

 (0.057 ; 0.191)*** 

Retired -0.587 

 (-0.638 ; -0.537)*** 

Economically inactive -0.211 

 (-0.278 ; -0.144)*** 

Missing 0.443 

 (0.179 ; 0.708)*** 

BMI status  

Under weight Reference category 

Normal weight 0.163 
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 (-0.065 ; 0.391) 

Over weight 0.227 

 (-0.011 ; 0.465) 

Obese 0.244 

 (-0.002 ; 0.491) 

Missing 0.015 

 (-0.214 ; 0.244) 

Smoking status  

Non smoker Reference category 

Smokers 0.377 

 (0.339 ; 0.416)*** 

Missing 0.000 

 (0.000 ; 0.000) 

Note:** p<0.05; *** p<0.01 
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Table 12: Covariates used for modelling the prevalence of acute sickness outcome 

variable, expressed as (%) 

Demographic 

indicators 

No acute 

sickness 

Acute 

sickness 

for 1-3 

days 

Acute 

sickness for 

4-6 days 

Acute 

sickness for 

7-13 days 

Acute 

sickness for 2 

full weeks 

Age categories      

16-24 88.62 4.88 2.29 2.03 2.18 

25-34 86.39 5.50 2.57 2.29 3.25 

35-44 84.91 5.34 2.49 2.77 4.49 

45-54 82.67 4.99 2.89 2.95 6.50 

55-64 80.77 4.31 2.91 3.24 8.76 

65-74 80.74 3.63 2.40 3.29 9.94 

75+ 77.46 2.98 2.34 3.43 13.79 

      

Ethnic groups      

White ethnic group 83.02 4.69 2.61 2.90 6.79 

Black ethnic group 85.42 4.11 2.64 2.32 5.51 

Asian ethnic group 85.73 3.79 2.45 2.40 5.62 

Other 85.72 5.05 2.12 2.41 4.71 

Missing 84.02 4.15 2.30 2.00 7.53 

      

Household composition      

Number of adults in 

household (16 years 

and over) 

     

1 adult 77.67 4.92 3.37 3.99 10.05 

2 adults 84.04 4.63 2.43 2.67 6.23 

3 adults 85.51 4.53 2.39 2.43 5.14 

4 or more adults 87.41 4.25 2.13 2.06 4.14 

      

Number of children in 

household (aged 2-15 

years) 

     

No children 82.18 4.50 2.61 3.01 7.71 

1 child 85.83 4.93 2.57 2.55 4.11 

2 children 86.56 5.15 2.38 2.32 3.59 

3 children 86.11 5.25 2.50 2.13 4.01 

4 or more children 83.47 4.39 3.81 3.02 5.32 

      

Number of infants in 

household (under 2 

years of age) 

     

No infants 83.01 4.61 2.59 2.90 6.90 

1 infant 86.97 5.14 2.55 2.18 3.16 

2 or more infants 85.98 4.86 2.99 1.50 4.67 

      

Socioeconomic 

indicators 
     

Equivalised income 

quintiles 
     

Bottom quintile 78.07 4.45 3.41 4.24 9.84 

2nd quintile 80.50 4.33 2.94 3.38 8.86 

3rd quintile 83.84 4.79 2.44 2.82 6.12 
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4th quintile 86.26 5.00 2.30 2.10 4.34 

Top quintile 86.32 5.53 2.22 2.14 3.80 

Missing 83.59 3.75 2.38 2.67 7.61 

      

Social class (of 

individual) 
     

Professional 86.36 5.18 2.12 2.07 4.27 

Intermediate 84.07 5.19 2.52 2.49 5.74 

Skilled non-manual 83.31 4.92 2.53 2.96 6.28 

Skilled manual 82.64 4.04 2.56 3.06 7.70 

Partly skilled 81.72 4.27 2.81 3.28 7.92 

Unskilled 80.51 3.95 3.32 3.52 8.71 

Missing 84.47 3.78 2.46 2.51 6.78 

      

Economic activity 

Status 
     

In employment 87.26 5.03 2.18 2.11 3.43 

ILO unemployed 87.56 4.66 2.35 2.31 3.12 

Retired 78.96 3.51 2.55 3.44 11.55 

Other economically 

inactive 
75.30 5.01 4.02 4.54 11.14 

Missing 86.00 3.78 2.44 2.44 5.33 

      

Highest educational 

qualifications 
     

Degree or above 85.82 5.62 2.29 2.24 4.04 

Below degree 84.48 4.95 2.49 2.32 5.76 

A level 85.47 5.25 2.64 2.39 4.24 

O level 84.56 4.72 2.68 2.74 5.30 

CSE 83.03 4.18 2.62 2.85 7.31 

Foreign/other 81.61 4.36 2.72 3.35 7.96 

No qualification 79.21 3.67 2.69 3.71 10.71 

Missing 84.25 3.25 3.25 1.71 7.53 

      

Marital Status      

Single 85.76 5.05 2.54 2.62 4.02 

Married 84.16 4.44 2.34 2.58 6.48 

Separated 80.25 5.02 3.48 3.10 8.14 

Divorced 77.29 5.43 3.71 4.15 9.42 

Widowed 76.49 3.71 2.95 3.86 12.99 

Missing 79.62 5.10 1.70 4.46 9.13 

      

BMI status      

Under weight 83.51 4.58 2.57 3.00 6.34 

Normal weight 85.68 4.79 2.38 2.47 4.69 

Over weight 84.85 4.53 2.43 2.57 5.61 

Obese 80.70 4.86 3.12 3.45 7.86 

Missing 77.79 4.29 2.64 3.46 11.82 

      

Prevalence of alcoholic 

intake 
     

Non-alcohol consumer 79.83 4.74 3.26 3.77 8.41 

Alcohol consumer 85.41 4.73 2.28 2.39 5.19 

Missing 78.38 4.05 2.99 3.55 11.02 
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Cigarette smoking 

status 
     

non-smoker 83.77 4.60 2.41 2.68 6.54 

current smoker 81.38 4.84 3.21 3.43 7.14 

Missing 89.87 2.91 1.51 1.40 4.31 

      

Month of interview      

January 81.55 4.90 3.10 3.36 7.09 

February 82.04 5.32 2.81 3.43 6.41 

March 83.10 4.88 2.57 2.97 6.48 

April 82.03 4.89 3.00 2.73 7.35 

May 84.16 4.14 2.22 2.70 6.78 

June 84.52 4.29 2.40 2.67 6.11 

July 83.77 4.30 2.20 2.51 7.22 

August 84.93 3.71 2.22 2.55 6.59 

September 85.15 3.94 2.14 2.55 6.22 

October 82.69 5.27 2.84 2.82 6.38 

November 82.67 4.79 2.74 2.84 6.96 

December 82.66 5.54 2.79 3.04 5.97 

      

Government Office 

Region 
     

North East 80.42 4.29 2.92 3.72 8.65 

North West 83.04 3.89 2.41 3.07 7.59 

Yorkshire and the 

Humber 
81.27 4.66 2.58 3.26 8.23 

East Midlands 82.70 5.15 2.82 3.02 6.31 

West Midland 81.99 4.88 2.78 3.22 7.13 

East of England 83.77 5.16 2.59 2.89 5.60 

London 84.57 4.54 2.49 2.52 5.88 

South East 84.99 4.76 2.49 2.19 5.58 

South West 84.45 4.55 2.48 2.39 6.13 
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Table 13: Full regression model results for the impact of regional unemployment rates on the prevalence of acute sickness for men 

and women of all age categories 

 No Acute sickness 
Acute sickness lasting 

for 1-3 days 

Acute sickness lasting 

for 4-6 days 

Acute sickness lasting 

for 7-13 days 

Acute sickness lasting 

for 2 full weeks 

Government Office 

Regions 
 

North East Reference category 

North West 0.026 -0.116 -0.127 -0.136 -0.150 

 (0.020 ; 0.032)*** (-0.140 ; -0.091)*** (-0.155 ; -0.100)*** (-0.165 ; -0.107)*** (-0.183 ; -0.118)*** 

Yorkshire and the 

Humber 

0.002 -0.009 -0.010 -0.011 -0.013 
(-0.003 ; 0.008) (-0.031 ; 0.012) (-0.035 ; 0.014) (-0.037 ; 0.015) (-0.041 ; 0.016) 

East Midlands 0.025 -0.109 -0.120 -0.128 -0.142 

 (0.017 ; 0.033)*** (-0.142 ; -0.075)*** (-0.157 ; -0.083)*** (-0.168 ; -0.089)*** (-0.186 ; -0.098)*** 

West Midlands 0.012 -0.050 -0.055 -0.059 -0.066 

 (0.007 ; 0.016)*** (-0.067 ; -0.033)*** (-0.075 ; -0.036)*** (-0.080 ; -0.038)*** (-0.089 ; -0.042)*** 

East England 0.035 -0.159 -0.175 -0.187 -0.205 

 (0.024 ; 0.045)*** (-0.206 ; -0.113)*** (-0.227 ; -0.124)*** (-0.241 ; -0.132)*** (-0.266 ; -0.145)*** 

London 0.030 -0.134 -0.147 -0.157 -0.173 

 (0.025 ; 0.035)*** (-0.159 ; -0.108)*** (-0.175 ; -0.119)*** (-0.186 ; -0.128)*** (-0.205 ; -0.141)*** 

South East 0.049 -0.237 -0.259 -0.275 -0.302 

 (0.038 ; 0.060)*** (-0.289 ; -0.185)*** (-0.316 ; -0.202)*** (-0.336 ; -0.215)*** (-0.368 ; -0.235)*** 

South West 0.047 -0.225 -0.246 -0.261 -0.287 

 (0.035 ; 0.058)*** (-0.280 ; -0.169)*** (-0.307 ; -0.185)*** (-0.326 ; -0.197)*** (-0.357 ; -0.216)*** 

      

Year      

1998 Reference category 

1999 0.009 -0.041 -0.045 -0.048 -0.052 

 (-0.005 ; 0.023) (-0.109 ; 0.027) (-0.119 ; 0.029) (-0.127 ; 0.031) (-0.139 ; 0.034) 

2000 -0.004 0.017 0.019 0.020 0.022 

 (-0.027 ; 0.020) (-0.090 ; 0.125) (-0.099 ; 0.137) (-0.106 ; 0.146) (-0.117 ; 0.161) 

2001 0.010 -0.051 -0.056 -0.059 -0.065 

 (-0.010 ; 0.031) (-0.149 ; 0.048) (-0.164 ; 0.053) (-0.174 ; 0.056) (-0.190 ; 0.061) 

2002 0.015 -0.072 -0.079 -0.084 -0.092 

 (-0.002 ; 0.032) (-0.156 ; 0.011) (-0.170 ; 0.013) (-0.181 ; 0.013) (-0.198 ; 0.014) 

2003 0.004 -0.019 -0.021 -0.023 -0.025 
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 (-0.013 ; 0.021) (-0.101 ; 0.062) (-0.110 ; 0.068) (-0.117 ; 0.072) (-0.129 ; 0.079) 

2004 0.013 -0.064 -0.070 -0.075 -0.082 

 (-0.011 ; 0.037) (-0.182 ; 0.054) (-0.200 ; 0.059) (-0.212 ; 0.063) (-0.232 ; 0.069) 

2005 0.022 -0.110 -0.120 -0.128 -0.139 

 (0.002 ; 0.042)** (-0.212 ; -0.008)** (-0.232 ; -0.009)** (-0.246 ; -0.010)** (-0.268 ; -0.011)** 

2006 0.007 -0.034 -0.038 -0.040 -0.044 

 (-0.015 ; 0.030) (-0.142 ; 0.074) (-0.156 ; 0.081) (-0.166 ; 0.086) (-0.182 ; 0.094) 

2007 0.012 -0.058 -0.063 -0.067 -0.073 
 (-0.014 ; 0.038) (-0.185 ; 0.070) (-0.203 ; 0.077) (-0.215 ; 0.081) (-0.236 ; 0.089) 

2008 0.010 -0.049 -0.053 -0.057 -0.062 
 (-0.009 ; 0.029) (-0.139 ; 0.042) (-0.152 ; 0.046) (-0.162 ; 0.048) (-0.177 ; 0.053) 

2009 0.006 -0.031 -0.034 -0.036 -0.040 
 (-0.023 ; 0.036) (-0.172 ; 0.109) (-0.188 ; 0.120) (-0.200 ; 0.127) (-0.219 ; 0.140) 

2010 0.000 0.001 0.001 0.001 0.001 
 (-0.019 ; 0.019) (-0.088 ; 0.090) (-0.097 ; 0.099) (-0.103 ; 0.105) (-0.113 ; 0.116) 

2011 0.004 -0.021 -0.023 -0.024 -0.026 
 (-0.021 ; 0.029) (-0.139 ; 0.098) (-0.153 ; 0.107) (-0.162 ; 0.114) (-0.178 ; 0.125) 

2012 0.010 -0.049 -0.054 -0.057 -0.063 
 (-0.014 ; 0.034) (-0.168 ; 0.070) (-0.184 ; 0.076) (-0.195 ; 0.081) (-0.214 ; 0.089) 

2013 0.020 -0.101 -0.110 -0.116 -0.127 
 (-0.002 ; 0.042) (-0.215 ; 0.013) (-0.233 ; 0.014) (-0.247 ; 0.014) (-0.270 ; 0.016) 

      

Month of interview      

January Reference category 

February 0.004 -0.016 -0.017 -0.018 -0.020 
 (-0.006 ; 0.013) (-0.058 ; 0.026) (-0.063 ; 0.029) (-0.068 ; 0.031) (-0.075 ; 0.034) 

March 0.019 -0.090 -0.099 -0.105 -0.116 
 (0.004 ; 0.035)** (-0.165 ; -0.015)** (-0.181 ; -0.016)** (-0.193 ; -0.017)** (-0.212 ; -0.019)** 

April 0.005 -0.023 -0.025 -0.027 -0.030 
 (-0.006 ; 0.016) (-0.070 ; 0.025) (-0.077 ; 0.027) (-0.083 ; 0.029) (-0.091 ; 0.032) 

May 0.026 -0.124 -0.136 -0.144 -0.158 
 (0.017 ; 0.035)*** (-0.168 ; -0.080)*** (-0.184 ; -0.088)*** (-0.195 ; -0.093)*** (-0.214 ; -0.102)*** 

June 0.033 -0.161 -0.176 -0.187 -0.205 
 (0.020 ; 0.046)*** (-0.228 ; -0.095)*** (-0.248 ; -0.104)*** (-0.264 ; -0.111)*** (-0.289 ; -0.121)*** 

July 0.025 -0.120 -0.132 -0.140 -0.154 
 (0.008 ; 0.042)*** (-0.204 ; -0.036)*** (-0.224 ; -0.039)*** (-0.238 ; -0.042)*** (-0.261 ; -0.046)*** 
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August 0.035 -0.176 -0.192 -0.204 -0.223 
 (0.024 ; 0.047)*** (-0.234 ; -0.118)*** (-0.256 ; -0.128)*** (-0.272 ; -0.136)*** (-0.297 ; -0.149)*** 

September 0.037 -0.187 -0.204 -0.217 -0.237 
 (0.027 ; 0.048)*** (-0.241 ; -0.133)*** (-0.263 ; -0.146)*** (-0.279 ; -0.155)*** (-0.305 ; -0.169)*** 

October 0.012 -0.052 -0.058 -0.061 -0.068 
 (-0.006 ; 0.029) (-0.133 ; 0.028) (-0.146 ; 0.031) (-0.156 ; 0.033) (-0.172 ; 0.036) 

November 0.013 -0.058 -0.064 -0.068 -0.075 
 (0.001 ; 0.025)** (-0.112 ; -0.004)** (-0.123 ; -0.004)** (-0.131 ; -0.005)** (-0.145 ; -0.005)** 

December 0.010 -0.043 -0.047 -0.050 -0.056 
 (-0.005 ; 0.024) (-0.110 ; 0.024) (-0.121 ; 0.026) (-0.129 ; 0.028) (-0.142 ; 0.031) 

      

Age categories      

16-24 Reference category 

25-34 -0.028 0.170 0.183 0.192 0.206 
 (-0.036 ; -0.019)*** (0.109 ; 0.231)*** (0.118 ; 0.247)*** (0.125 ; 0.259)*** (0.134 ; 0.279)*** 

35-44 -0.053 0.295 0.320 0.338 0.366 
 (-0.063 ; -0.043)*** (0.222 ; 0.369)*** (0.243 ; 0.397)*** (0.257 ; 0.418)*** (0.279 ; 0.453)*** 

45-54 -0.067 0.354 0.384 0.406 0.442 
 (-0.079 ; -0.054)*** (0.271 ; 0.436)*** (0.298 ; 0.471)*** (0.316 ; 0.497)*** (0.344 ; 0.541)*** 

55-64 -0.056 0.309 0.335 0.353 0.383 
 (-0.074 ; -0.038)*** (0.199 ; 0.419)*** (0.217 ; 0.452)*** (0.230 ; 0.477)*** (0.249 ; 0.517)*** 

65-74 -0.029 0.177 0.191 0.200 0.216 
 (-0.049 ; -0.009)*** (0.053 ; 0.301)*** (0.058 ; 0.323)*** (0.061 ; 0.339)*** (0.066 ; 0.365)*** 

75+ -0.044 0.256 0.276 0.291 0.315 
 (-0.068 ; -0.021)*** (0.119 ; 0.393)*** (0.129 ; 0.423)*** (0.136 ; 0.446)*** (0.147 ; 0.483)*** 

      

Sex      

Men Reference category 

Women -0.020 0.101 0.110 0.117 0.128 
 (-0.029 ; -0.012)*** (0.061 ; 0.141)*** (0.066 ; 0.155)*** (0.070 ; 0.164)*** (0.076 ; 0.179)*** 

      

Ethnic groups      

White Reference category 

Black 0.032 -0.180 -0.195 -0.205 -0.223 
 (0.017 ; 0.048)*** (-0.275 ; -0.084)*** (-0.298 ; -0.092)*** (-0.314 ; -0.097)*** (-0.339 ; -0.107)*** 

Asian 0.025 -0.133 -0.144 -0.153 -0.166 
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 (0.012 ; 0.038)*** (-0.209 ; -0.057)*** (-0.227 ; -0.062)*** (-0.239 ; -0.066)*** (-0.260 ; -0.072)*** 

Other 0.026 -0.140 -0.152 -0.160 -0.174 
 (0.014 ; 0.038)*** (-0.207 ; -0.072)*** (-0.225 ; -0.079)*** (-0.238 ; -0.083)*** (-0.257 ; -0.091)*** 

Missing -0.007 0.034 0.037 0.039 0.043 
 (-0.057 ; 0.043) (-0.197 ; 0.265) (-0.217 ; 0.291) (-0.231 ; 0.310) (-0.254 ; 0.341) 

      

Social Class      

Professional Reference category 

Intermediate -0.015 0.071 0.078 0.083 0.090 
 (-0.026 ; -0.003)** (0.014 ; 0.128)** (0.016 ; 0.140)** (0.017 ; 0.148)** (0.019 ; 0.162)** 

Skilled non-manual -0.001 0.007 0.008 0.008 0.009 
 (-0.012 ; 0.009) (-0.047 ; 0.062) (-0.052 ; 0.068) (-0.055 ; 0.072) (-0.060 ; 0.078) 

Skilled manual -0.015 0.074 0.081 0.086 0.094 
 (-0.026 ; -0.004)*** (0.018 ; 0.130)*** (0.020 ; 0.142)*** (0.021 ; 0.150)*** (0.023 ; 0.165)*** 

Partly skilled -0.006 0.029 0.031 0.033 0.036 
 (-0.016 ; 0.005) (-0.025 ; 0.082) (-0.027 ; 0.089) (-0.029 ; 0.095) (-0.031 ; 0.103) 

Unskilled 0.004 -0.023 -0.025 -0.026 -0.029 
 (-0.008 ; 0.017) (-0.088 ; 0.043) (-0.096 ; 0.046) (-0.102 ; 0.049) (-0.111 ; 0.054) 

Missing 0.046 -0.287 -0.309 -0.324 -0.348 
 (0.033 ; 0.059)*** (-0.367 ; -0.207)*** (-0.394 ; -0.223)*** (-0.414 ; -0.234)*** (-0.445 ; -0.252)*** 

  

Highest 

educational 

qualification 

 

Degree or 

equivalent 
Reference category 

Below degree 0.006 -0.028 -0.030 -0.032 -0.035 
 (-0.007 ; 0.018) (-0.090 ; 0.034) (-0.098 ; 0.037) (-0.104 ; 0.040) (-0.114 ; 0.044) 

A-level 0.001 -0.006 -0.007 -0.007 -0.008 
 (-0.009 ; 0.011) (-0.053 ; 0.041) (-0.058 ; 0.045) (-0.062 ; 0.048) (-0.068 ; 0.053) 

O-level 0.011 -0.052 -0.057 -0.060 -0.066 
 (0.004 ; 0.017)*** (-0.085 ; -0.019)*** (-0.093 ; -0.020)*** (-0.099 ; -0.022)*** (-0.108 ; -0.024)*** 

CSE 0.006 -0.031 -0.034 -0.036 -0.040 
 (-0.003 ; 0.016) (-0.077 ; 0.014) (-0.084 ; 0.015) (-0.089 ; 0.016) (-0.098 ; 0.018) 

Foreign/ other 0.024 -0.124 -0.134 -0.142 -0.155 
 (0.018 ; 0.030)*** (-0.163 ; -0.084)*** (-0.177 ; -0.092)*** (-0.187 ; -0.098)*** (-0.203 ; -0.107)*** 
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No qualification 0.008 -0.040 -0.044 -0.047 -0.051 
 (-0.003 ; 0.020) (-0.096 ; 0.015) (-0.105 ; 0.017) (-0.111 ; 0.018) (-0.122 ; 0.019) 

Missing 0.015 -0.076 -0.083 -0.089 -0.097 
 (-0.020 ; 0.051) (-0.270 ; 0.117) (-0.293 ; 0.126) (-0.310 ; 0.133) (-0.337 ; 0.144) 

      

Marital status      

Single Reference category 

Married -0.002 0.008 0.009 0.009 0.010 
 (-0.009 ; 0.006) (-0.030 ; 0.047) (-0.033 ; 0.051) (-0.035 ; 0.054) (-0.038 ; 0.059) 

Divorced -0.018 0.086 0.094 0.100 0.109 
 (-0.030 ; -0.006)*** (0.031 ; 0.140)*** (0.034 ; 0.153)*** (0.036 ; 0.163)*** (0.039 ; 0.179)*** 

Separated -0.034 0.156 0.172 0.183 0.202 
 (-0.043 ; -0.026)*** (0.122 ; 0.190)*** (0.134 ; 0.209)*** (0.143 ; 0.223)*** (0.157 ; 0.246)*** 

Widowed -0.001 0.005 0.006 0.006 0.007 
 (-0.013 ; 0.011) (-0.055 ; 0.065) (-0.059 ; 0.071) (-0.063 ; 0.075) (-0.069 ; 0.082) 

Missing -0.048 0.208 0.230 0.245 0.272 
 (-0.115 ; 0.018) (-0.034 ; 0.450) (-0.043 ; 0.502) (-0.049 ; 0.540) (-0.059 ; 0.602) 

  

Equivalised income 

quintile 
 

Bottom quintile Reference category 

Second quintile 0.007 -0.030 -0.033 -0.036 -0.040 
 (0.002 ; 0.012)*** (-0.052 ; -0.008)*** (-0.058 ; -0.009)*** (-0.062 ; -0.010)*** (-0.068 ; -0.011)*** 

Third quintile 0.017 -0.078 -0.086 -0.091 -0.101 
 (0.008 ; 0.026)*** (-0.121 ; -0.035)*** (-0.133 ; -0.039)*** (-0.142 ; -0.041)*** (-0.156 ; -0.046)*** 

Forth quintile 0.029 -0.137 -0.150 -0.160 -0.175 
 (0.021 ; 0.036)*** (-0.173 ; -0.101)*** (-0.190 ; -0.110)*** (-0.202 ; -0.117)*** (-0.221 ; -0.129)*** 

Top quintile 0.029 -0.137 -0.150 -0.160 -0.175 
 (0.023 ; 0.034)*** (-0.160 ; -0.114)*** (-0.175 ; -0.125)*** (-0.187 ; -0.132)*** (-0.204 ; -0.146)*** 

Missing 0.029 -0.140 -0.153 -0.163 -0.178 
 (0.023 ; 0.036)*** (-0.170 ; -0.109)*** (-0.187 ; -0.119)*** (-0.198 ; -0.127)*** (-0.218 ; -0.139)*** 

      

Economic activity      

In-employment Reference category 

ILO-unemployed -0.014 0.086 0.093 0.097 0.105 
 (-0.024 ; -0.003)*** (0.023 ; 0.149)*** (0.025 ; 0.161)*** (0.026 ; 0.169)*** (0.028 ; 0.182)*** 
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Retired -0.073 0.363 0.396 0.420 0.460 
 (-0.086 ; -0.059)*** (0.297 ; 0.428)*** (0.326 ; 0.466)*** (0.345 ; 0.495)*** (0.376 ; 0.543)*** 

Economically 

inactive 

-0.142 0.574 0.637 0.684 0.762 
(-0.157 ; -0.126)*** (0.514 ; 0.633)*** (0.574 ; 0.700)*** (0.616 ; 0.753)*** (0.682 ; 0.842)*** 

Missing -0.064 0.328 0.358 0.379 0.414 
 (-0.118 ; -0.011)** (0.102 ; 0.555)*** (0.109 ; 0.607)*** (0.112 ; 0.646)*** (0.116 ; 0.711)*** 

  

Cigarette smoking 

status 
 

Non-smoker Reference category 

Current smoker -0.027 0.125 0.137 0.146 0.160 
 (-0.031 ; -0.022)*** (0.104 ; 0.145)*** (0.114 ; 0.160)*** (0.121 ; 0.170)*** (0.133 ; 0.187)*** 

Missing 0.064 -0.446 -0.476 -0.497 -0.531 
 (0.039 ; 0.089)*** (-0.686 ; -0.206)*** (-0.727 ; -0.225)*** (-0.757 ; -0.238)*** (-0.805 ; -0.258)*** 

      

BMI status      

Under weight Reference category 

Normal weight 0.017 -0.089 -0.096 -0.102 -0.111 
 (0.003 ; 0.031)** (-0.158 ; -0.020)** (-0.172 ; -0.021)** (-0.182 ; -0.022)** (-0.198 ; -0.023)** 

Over weight 0.012 -0.060 -0.065 -0.069 -0.075 
 (-0.006 ; 0.029) (-0.148 ; 0.028) (-0.162 ; 0.031) (-0.171 ; 0.033) (-0.187 ; 0.036) 

Obese -0.019 0.089 0.097 0.104 0.114 
 (-0.035 ; -0.003)** (0.009 ; 0.168)** (0.010 ; 0.185)** (0.011 ; 0.196)** (0.013 ; 0.215)** 

Missing -0.050 0.209 0.232 0.248 0.276 
 (-0.067 ; -0.033)*** (0.131 ; 0.287)*** (0.145 ; 0.318)*** (0.156 ; 0.340)*** (0.175 ; 0.376)*** 

  

Prevalence of 

alcoholic intake 
 

No Reference category 

Yes 0.041 -0.200 -0.219 -0.232 -0.255 
 (0.034 ; 0.049)*** (-0.230 ; -0.170)*** (-0.252 ; -0.185)*** (-0.268 ; -0.196)*** (-0.294 ; -0.215)*** 

Missing -0.019 0.074 0.083 0.089 0.100 
 (-0.032 ; -0.006)*** (0.025 ; 0.124)*** (0.028 ; 0.138)*** (0.030 ; 0.149)*** (0.033 ; 0.167)*** 

  

Number of 

children in HH 
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0 Reference category 

1 0.021 -0.105 -0.115 -0.122 -0.133 
 (0.015 ; 0.026)*** (-0.134 ; -0.076)*** (-0.146 ; -0.083)*** (-0.155 ; -0.088)*** (-0.169 ; -0.096)*** 

2 0.036 -0.194 -0.211 -0.223 -0.242 
 (0.028 ; 0.044)*** (-0.240 ; -0.149)*** (-0.260 ; -0.162)*** (-0.274 ; -0.171)*** (-0.298 ; -0.187)*** 

3 0.046 -0.257 -0.278 -0.293 -0.318 
 (0.035 ; 0.057)*** (-0.330 ; -0.185)*** (-0.357 ; -0.200)*** (-0.375 ; -0.212)*** (-0.405 ; -0.231)*** 

4 0.034 -0.179 -0.194 -0.205 -0.223 
 (0.011 ; 0.056)*** (-0.316 ; -0.041)** (-0.342 ; -0.046)** (-0.361 ; -0.050)*** (-0.391 ; -0.056)*** 

  

Number of adults 

in HH 
 

1 Reference category 

2 0.027 -0.122 -0.134 -0.143 -0.158 
 (0.019 ; 0.035)*** (-0.156 ; -0.087)*** (-0.172 ; -0.096)*** (-0.183 ; -0.103)*** (-0.202 ; -0.113)*** 

3 0.037 -0.176 -0.193 -0.206 -0.226 
 (0.027 ; 0.048)*** (-0.227 ; -0.125)*** (-0.249 ; -0.138)*** (-0.264 ; -0.147)*** (-0.291 ; -0.161)*** 

4 0.047 -0.233 -0.255 -0.270 -0.296 
 (0.037 ; 0.058)*** (-0.286 ; -0.180)*** (-0.312 ; -0.197)*** (-0.331 ; -0.209)*** (-0.363 ; -0.230)*** 

  

Number of infants 

in HH 
 

0 Reference category 

1 0.032 -0.175 -0.190 -0.200 -0.217 
 (0.025 ; 0.038)*** (-0.220 ; -0.131)*** (-0.237 ; -0.142)*** (-0.250 ; -0.150)*** (-0.271 ; -0.163)*** 

2 0.033 -0.185 -0.200 -0.211 -0.228 
 (-0.009 ; 0.074) (-0.452 ; 0.083) (-0.486 ; 0.086) (-0.510 ; 0.089) (-0.551 ; 0.094) 

Note: ** p<0.05; *** p<0.01 
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Table 14: Summary statistics for covariates of probable mental ill health  

(GHQ-12, grouped into 3 categories) 

Demographic 

indicators 

No evidence of probable 

mental ill health- 

GHQ-12 score of 0 

Less than optimal 

mental  

 Health-  

GHQ-12 score of 1-3 

Probable 

psychological 

disturbances- 

GHQ-12 score of 4+ 

Sex     

Men 64.61 23.26 12.14 

Women 58.16 25.51 16.33 

    

Age categories     

16-24 56.16 29.05 14.79 

25-34 58.76 27.09 14.15 

35-44 61.2 23.73 15.08 

45-54 61.02 22.98 16.01 

55-64 64.78 21.38 13.83 

65-74 67.04 21.77 11.19 

75+ 56.24 27.91 15.85 

    

Ethnic groups    

White ethnic 

group 
61.34 24.41 14.25 

Black ethnic 

group 
57.31 25.61 17.07 

Asian ethnic 

group 
57.79 25.03 17.18 

Other 56.01 27.03 16.96 

Missing 54.2 27.48 18.32 

    

Household 

composition 
   

Number of 

adults in HH 
   

1 adult 54.94 25.79 19.27 

2 adults 63.18 23.93 12.89 

3 adults 61.37 24.28 14.35 

4 or more adults 60.74 25.62 13.64 

    

Number of 

children in HH 
   

No children 61.03 24.47 14.49 

1 child 60.42 25.29 14.29 

2 children 62.09 24.03 13.88 

3 children 60.62 24.32 15.07 

4 or more 

children 
59.07 21.57 19.35 

    

Number of 

infants in HH 
   

No infants 61.15 24.32 14.53 

1 infant 59.72 27.17 13.12 

2 or more infants 51.89 29.25 18.87 
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Socioeconomic 

indicators 
   

Equivalised 

income quintiles 
   

Bottom quintile 52.04 26.12 21.83 

2nd quintile 58.47 25.02 16.51 

3rd quintile 62.72 23.93 13.35 

4th quintile 65.15 23.3 11.55 

Top quintile 64.65 24.62 10.73 

Missing 61.23 24.36 14.41 

    

Social class (of 

individual) 
   

Professional 65.57 24.02 10.41 

Intermediate 62.1 24.81 13.1 

Skilled non-

manual 
60.85 24.64 14.51 

Skilled manual 63.32 22.86 13.82 

Partly skilled 58.71 24.56 16.74 

Unskilled 57.97 24.84 17.19 

Missing 53.92 27.84 18.24 

    

Economic 

activity Status 
   

In employment 65.12 23.68 11.2 

ILO unemployed 51.78 27.82 20.4 

Retired 62.68 23.9 13.42 

Other 

economically 

inactive 

47.98 27.09 24.93 

Missing 47.83 31.16 21.01 

    

Highest 

educational 

qualifications 

   

Degree or above 61.8 25.58 12.62 

Below degree 63.61 24.01 12.38 

A level 60.61 25.28 14.11 

O level 62.34 23.54 14.12 

CSE 62.04 23.2 14.76 

Foreign/other 62.23 23.63 14.13 

No qualification 58.19 24.81 16.99 

Missing 58.14 27.13 14.73 

    

Marital Status    

Single 57.59 26.78 15.63 

Married 64.79 23.06 12.15 

Separated 49.21 25.75 25.04 

Divorced 55.61 23.98 20.4 

Widowed 56.28 27.12 16.6 

Missing 56.81 26.29 16.9 

    

BMI status     

Under weight 53.17 27.31 19.52 

Normal weight 61.24 24.77 14 
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Over weight 63.84 23.41 12.75 

Obese 60.04 24.54 15.42 

Missing 54.66 26.68 18.66 

    

Prevalence of 

alcoholic intake 
   

No 57.93 25.6 16.47 

Yes 63.23 23.93 12.84 

Missing 53.97 25.8 20.23 

    

Month of 

interview 
   

January 61.4 24.47 14.13 

February 60.5 24.68 14.82 

March 60.14 24.76 15.11 

April 60.07 24.92 15.01 

May 60.88 24.83 14.29 

June 61.7 23.86 14.44 

July 61.3 24.76 13.94 

August 62.44 23.63 13.93 

September 62.11 23.4 14.49 

October 61.11 24.41 14.47 

November 60.73 24.6 14.66 

December 59.55 26.44 14.01 

    

Government 

Office Region 
   

North East 58.94 24.13 16.93 

North West 60.69 23.98 15.33 

Yorkshire and 

the Humber 
60.49 24.76 14.75 

East Midlands 61.17 24.22 14.61 

West Midland 60.17 24.7 15.14 

East of England 62.75 24.24 13.01 

London 57.75 26.5 15.75 

South East 63.18 23.73 13.09 

South West 62.39 24.59 13.01 

    

Year of 

interview 
   

1998 58.68 25.71 15.61 

1999 52.64 30.23 17.13 

2000 62.52 23.1 14.38 

2001 61.64 24.93 13.43 

2002 54.3 29.15 16.55 

2003 63.12 23.56 13.32 

2004 64 22.77 13.23 

2005 64.6 22.12 13.28 

2006 63.79 22.57 13.64 

2008 63.35 22.96 13.69 

2009 55.58 27.51 16.91 

2010 61.44 23.81 14.75 

2012 61.57 23.33 15.1 
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Cigarette 

smoking status 
   

Never regular 

smoker 
63 24 13 

ex-smoker 62 24 14 

current smoker 56 25 19 

Missing 51.08 36.02 12.9 
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Table 15: Full regression model results, impact of regional employment rate on the 

probability of no mental ill health, less than optimal mental health and probable mental ill 

health for men and women 

Demographic 

characteristics 

No probable mental 

ill health 

Less than optimal 

mental health 

Probable mental ill 

health 

Government Office 

Regions 
   

North East Reference category 

North West 0.013 -0.016 -0.029 

 (0.004 ; 0.022)*** (-0.027 ; -0.005)*** (-0.049 ; -0.009)*** 

Yorkshire and the Humber 
0.012 -0.015 -0.027 

(0.000 ; 0.024)** (-0.029 ; -0.001)** (-0.053 ; -0.001)** 

East Midlands 0.010 -0.012 -0.021 

 (-0.008 ; 0.027) (-0.033 ; 0.009) (-0.060 ; 0.017) 

West Midlands 0.000 0.000 0.000 

 (-0.011 ; 0.010) (-0.013 ; 0.013) (-0.023 ; 0.024) 

East England 0.016 -0.019 -0.035 

 (-0.006 ; 0.038) (-0.046 ; 0.007) (-0.083 ; 0.013) 

London -0.015 0.018 0.034 

 (-0.029 ; -0.002)** (0.002 ; 0.034)** (0.004 ; 0.063)** 

South East 0.016 -0.019 -0.035 

 (-0.009 ; 0.040) (-0.049 ; 0.011) (-0.089 ; 0.020) 

South West 0.014 -0.018 -0.032 

 (-0.008 ; 0.036) (-0.044 ; 0.009) (-0.081 ; 0.017) 

Year    

1998 Reference category 

1999 -0.092 0.084 0.176 

 (-0.114 ; -0.070)*** (0.063 ; 0.105)*** (0.133 ; 0.218)*** 

2000 0.055 -0.065 -0.119 

 (0.028 ; 0.082)*** (-0.096 ; -0.033)*** (-0.178 ; -0.061)*** 

2001 0.054 -0.064 -0.119 

 (0.033 ; 0.076)*** (-0.088 ; -0.040)*** (-0.164 ; -0.073)*** 

2002 -0.067 0.064 0.130 

 (-0.092 ; -0.041)*** (0.039 ; 0.089)*** (0.080 ; 0.181)*** 

2003 0.071 -0.086 -0.156 

 (0.049 ; 0.092)*** (-0.110 ; -0.062)*** (-0.202 ; -0.111)*** 

2004 0.090 -0.114 -0.205 

 (0.056 ; 0.125)*** (-0.160 ; -0.068)*** (-0.284 ; -0.125)*** 

2005 0.095 -0.121 -0.215 

 (0.078 ; 0.111)*** (-0.141 ; -0.101)*** (-0.251 ; -0.179)*** 

2006 0.075 -0.092 -0.167 

 (0.047 ; 0.103)*** (-0.125 ; -0.059)*** (-0.228 ; -0.106)*** 

2008 0.073 -0.090 -0.163 

 (0.044 ; 0.103)*** (-0.125 ; -0.055)*** (-0.227 ; -0.099)*** 

2009 -0.050 0.049 0.098 

 (-0.081 ; -0.018)*** (0.018 ; 0.079)*** (0.037 ; 0.160)*** 

2010 0.046 -0.054 -0.100 

 (0.014 ; 0.078)*** (-0.092 ; -0.016)*** (-0.170 ; -0.029)*** 

2012 0.043 -0.050 -0.094 

 (0.010 ; 0.077)** (-0.089 ; -0.012)** (-0.166 ; -0.022)** 

Month of interview    

January Reference category 

February -0.006 0.008 0.014 

 (-0.026 ; 0.013) (-0.016 ; 0.032) (-0.029 ; 0.058) 
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March -0.019 0.023 0.042 

 (-0.044 ; 0.006) (-0.007 ; 0.054) (-0.014 ; 0.098) 

April -0.016 0.019 0.035 

 (-0.040 ; 0.009) (-0.011 ; 0.049) (-0.020 ; 0.089) 

May -0.010 0.012 0.021 

 (-0.046 ; 0.027) (-0.033 ; 0.057) (-0.060 ; 0.103) 

June 0.002 -0.002 -0.004 

 (-0.032 ; 0.036) (-0.045 ; 0.041) (-0.081 ; 0.073) 

July -0.001 0.001 0.003 

 (-0.017 ; 0.015) (-0.019 ; 0.022) (-0.033 ; 0.039) 

August 0.016 -0.021 -0.038 

 (-0.010 ; 0.043) (-0.056 ; 0.014) (-0.099 ; 0.024) 

September 0.006 -0.008 -0.014 

 (-0.010 ; 0.023) (-0.030 ; 0.013) (-0.053 ; 0.024) 

October -0.005 0.007 0.012 

 (-0.025 ; 0.015) (-0.018 ; 0.031) (-0.033 ; 0.057) 

November -0.014 0.017 0.030 

 (-0.031 ; 0.003) (-0.004 ; 0.038) (-0.008 ; 0.068) 

December -0.030 0.035 0.065 

 (-0.062 ; 0.003) (-0.003 ; 0.074) (-0.005 ; 0.136) 

Age categories    

16-24 Reference category 

25-34 -0.022 0.023 0.044 

 (-0.047 ; 0.004) (-0.005 ; 0.051) (-0.009 ; 0.097) 

35-44 -0.020 0.021 0.042 

 (-0.057 ; 0.016) (-0.018 ; 0.061) (-0.034 ; 0.117) 

45-54 -0.006 0.007 0.013 

 (-0.047 ; 0.035) (-0.038 ; 0.051) (-0.072 ; 0.098) 

55-64 0.104 -0.136 -0.240 

 (0.053 ; 0.154)*** (-0.201 ; -0.071)*** (-0.356 ; -0.124)*** 

65-74 0.179 -0.274 -0.452 

 (0.139 ; 0.219)*** (-0.328 ; -0.219)*** (-0.547 ; -0.358)*** 

75+ 0.063 -0.076 -0.139 

 (0.026 ; 0.099)*** (-0.119 ; -0.034)*** (-0.218 ; -0.060)*** 

Sex    

Men Reference category 

Women -0.046 0.057 0.103 

 (-0.080 ; -0.012)*** (0.015 ; 0.099)*** (0.027 ; 0.178)*** 

Ethnic groups    

White Reference category 

Black 0.007 -0.008 -0.015 

 (-0.023 ; 0.036) (-0.045 ; 0.029) (-0.081 ; 0.052) 

Asian -0.033 0.038 0.071 

 (-0.062 ; -0.004)** (0.006 ; 0.070)** (0.010 ; 0.132)** 

Other -0.014 0.017 0.031 

 (-0.046 ; 0.018) (-0.021 ; 0.055) (-0.039 ; 0.101) 

Missing -0.078 0.085 0.162 

 (-0.235 ; 0.079) (-0.064 ; 0.233) (-0.143 ; 0.468) 

Number of adults in HH   

1 Reference category 

2 0.035 -0.040 -0.075 

 (0.025 ; 0.044)*** (-0.052 ; -0.029)*** (-0.096 ; -0.054)*** 

3 0.041 -0.049 -0.090 

 (0.028 ; 0.055)*** (-0.065 ; -0.032)*** (-0.120 ; -0.060)*** 

4 0.064 -0.079 -0.143 
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 (0.051 ; 0.077)*** (-0.096 ; -0.062)*** (-0.172 ; -0.114)*** 

Number of children in 

HH 
  

0 Reference category 

1 0.045 -0.056 -0.101 

 (0.025 ; 0.065)*** (-0.082 ; -0.030)*** (-0.147 ; -0.055)*** 

2 0.072 -0.095 -0.167 

 (0.053 ; 0.091)*** (-0.122 ; -0.068)*** (-0.213 ; -0.121)*** 

3 0.081 -0.110 -0.191 

 (0.049 ; 0.114)*** (-0.159 ; -0.061)*** (-0.273 ; -0.109)*** 

4 0.096 -0.134 -0.230 

 (0.060 ; 0.133)*** (-0.191 ; -0.076)*** (-0.324 ; -0.136)*** 

Number of infants in HH   

0 Reference category 

1 0.043 -0.057 -0.100 

 (0.025 ; 0.061)*** (-0.083 ; -0.031)*** (-0.144 ; -0.056)*** 

2 -0.056 0.062 0.118 

 (-0.123 ; 0.011) (-0.006 ; 0.130) (-0.017 ; 0.253) 

Social Class    

Professional Reference category 

Intermediate -0.032 0.037 0.070 

 (-0.055 ; -0.010)*** (0.011 ; 0.064)*** (0.021 ; 0.119)*** 

Skilled non-manual 0.008 -0.010 -0.019 

 (-0.009 ; 0.025) (-0.031 ; 0.011) (-0.057 ; 0.020) 

Skilled manual 0.015 -0.018 -0.033 

 (-0.004 ; 0.033) (-0.042 ; 0.005) (-0.075 ; 0.009) 

Partly skilled 0.009 -0.011 -0.020 

 (-0.012 ; 0.030) (-0.037 ; 0.015) (-0.067 ; 0.028) 

Unskilled 0.017 -0.021 -0.038 

 (-0.008 ; 0.042) (-0.053 ; 0.010) (-0.095 ; 0.019) 

Missing 0.086 -0.123 -0.210 

 (0.061 ; 0.112)*** (-0.160 ; -0.087)*** (-0.271 ; -0.148)*** 

Highest educational 

qualification 
  

Degree or equivalent Reference category 

Below degree 0.034 -0.040 -0.074 

 (0.012 ; 0.056)*** (-0.067 ; -0.014)*** (-0.123 ; -0.026)*** 

A-level 0.023 -0.027 -0.049 

 (0.009 ; 0.037)*** (-0.043 ; -0.010)*** (-0.080 ; -0.019)*** 

O-level 0.059 -0.073 -0.133 

 (0.041 ; 0.078)*** (-0.096 ; -0.050)*** (-0.174 ; -0.091)*** 

CSE 0.057 -0.070 -0.127 

 (0.042 ; 0.072)*** (-0.088 ; -0.052)*** (-0.160 ; -0.095)*** 

Foreign/ other 0.067 -0.084 -0.151 

 (0.039 ; 0.095)*** (-0.121 ; -0.047)*** (-0.216 ; -0.086)*** 

No qualification 0.015 -0.017 -0.032 

 (-0.008 ; 0.038) (-0.043 ; 0.009) (-0.081 ; 0.017) 

Missing 0.117 -0.161 -0.277 

 (0.048 ; 0.186)*** (-0.275 ; -0.046)*** (-0.461 ; -0.094)*** 

    

Marital status    

Single Reference category 

Married 0.032 -0.041 -0.072 

 (0.020 ; 0.043)*** (-0.055 ; -0.027)*** (-0.098 ; -0.047)*** 

Divorced -0.182 0.163 0.345 
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 (-0.253 ; -0.111)*** (0.112 ; 0.213)*** (0.223 ; 0.467)*** 

Separated -0.077 0.082 0.159 

 (-0.104 ; -0.050)*** (0.054 ; 0.109)*** (0.104 ; 0.214)*** 

Widowed -0.014 0.016 0.030 

 (-0.049 ; 0.021) (-0.025 ; 0.057) (-0.046 ; 0.106) 

Missing -0.107 0.108 0.214 

 (-0.205 ; -0.009)** (0.026 ; 0.189)*** (0.035 ; 0.394)** 

BMI status    

Under weight Reference category 

Normal weight 0.059 -0.072 -0.131 

 (0.011 ; 0.107)** (-0.126 ; -0.018)*** (-0.233 ; -0.029)** 

Overweight 0.053 -0.063 -0.116 

 (0.007 ; 0.098)** (-0.113 ; -0.013)** (-0.211 ; -0.021)** 

Obese 0.002 -0.003 -0.005 

 (-0.046 ; 0.051) (-0.056 ; 0.051) (-0.107 ; 0.097) 

Missing -0.047 0.047 0.094 

 (-0.072 ; -0.021)*** (0.017 ; 0.077)*** (0.039 ; 0.148)*** 

Equivalised income 

quintile 
  

Bottom quintile Reference category 

Second quintile 0.045 -0.044 -0.089 

 (0.023 ; 0.066)*** (-0.065 ; -0.024)*** (-0.131 ; -0.047)*** 

Third quintile 0.082 -0.088 -0.170 

 (0.061 ; 0.104)*** (-0.110 ; -0.066)*** (-0.213 ; -0.127)*** 

Forth quintile 0.118 -0.135 -0.254 

 (0.093 ; 0.143)*** (-0.162 ; -0.108)*** (-0.305 ; -0.202)*** 

Top quintile 0.135 -0.159 -0.295 

 (0.107 ; 0.164)*** (-0.193 ; -0.126)*** (-0.357 ; -0.233)*** 

Missing 0.089 -0.097 -0.186 

 (0.077 ; 0.102)*** (-0.109 ; -0.084)*** (-0.210 ; -0.161)*** 

Economic activity    

In-employment Reference category 

ILO-unemployed -0.197 0.228 0.426 

 (-0.225 ; -0.170)*** (0.198 ; 0.259)*** (0.368 ; 0.483)*** 

Retired -0.104 0.139 0.243 

 (-0.129 ; -0.078)*** (0.105 ; 0.174)*** (0.184 ; 0.303)*** 

Economically inactive -0.301 0.299 0.600 

 (-0.355 ; -0.248)*** (0.256 ; 0.341)*** (0.504 ; 0.696)*** 

Missing -0.332 0.314 0.646 

 (-0.454 ; -0.209)*** (0.254 ; 0.374)*** (0.465 ; 0.827)*** 

    

Alcohol consumer    

No Reference category 

Yes 0.038 -0.044 -0.081 

 (0.024 ; 0.051)*** (-0.061 ; -0.031)*** (-0.110 ; -0.054)*** 

Missing -0.048 0.052 0.099 

 (-0.076 ; -0.021)*** (0.023 ; 0.080)*** (0.043 ; 0.156)*** 

Smoking status    

Non-smokers Reference category 

Smokers -0.092 0.105 0.197 

 (-0.100 ; -0.085)*** (0.097 ; 0.113)*** (0.182 ; 0.213)*** 

Missing -0.058 0.070 0.128 

 (-0.186 ; 0.070) (-0.069 ; 0.209) (-0.140 ; 0.396) 
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Table 16: Summary statistics for covariates used in model (d) for the prevalence of 

longstanding illnesses 

Demographic indicators Limiting longstanding illnesses (%) 

Age categories  

16-24 10.28 

25-34 13.06 

35-44 17.58 

45-54 24.82 

55-64 33.02 

65-74 39.17 

75+ 52.11 

  

Ethnic groups  

White ethnic group 26.55 

Black ethnic group 18.21 

Asian ethnic group 20.85 

Other 17.2 

Missing 23.7 

  

Household composition  

Number of adults in HH  

1 adult 36.79 

2 adults 24.49 

3 adults 21.13 

4 or more adults 17.23 

  

Number of children in HH  

No children 29.63 

1 child 16.46 

2 children 14.98 

3 children 16.53 

4 or more children 21.98 

  

Number of infants in HH  

No infants 26.79 

1 infant 11.98 

2 or more infants 16.64 

  

Socioeconomic indicators  

Equivalised income quintiles  

Bottom quintile 38.5 

2nd quintile 34.59 

3rd quintile 24.78 
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4th quintile 17.58 

Top quintile 14.66 

Missing 27.57 

  

Social class   

Professional 16.65 

Intermediate 21.47 

Skilled non-manual 24.97 

Skilled manual 29.95 

Partly skilled 30.24 

Unskilled 35.91 

Missing 26.33 

  

Economic activity Status  

In employment 13.91 

ILO unemployed 15.64 

Retired 44.56 

Other economically inactive 40.7 

Missing 20.97 

  

Highest educational qualifications  

Degree or above 15.52 

Below degree 22.72 

A level 17.21 

O level 21.23 

CSE 27.77 

Foreign/other 33.73 

No qualification 40.5 

Missing 23.21 

  

Marital Status  

Single 17.35 

Married 25.38 

Separated 28.29 

Divorced 34.35 

Widowed 47.18 

Missing 21.61 

  

BMI status  

Under weight 22.07 

Normal weight 18.82 

Over weight 23.67 

Obese 33.01 

Missing 36.74 
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Prevalence of alcoholic intake  

Non-alcohol consumer 30.28 

Alcohol consumer  21.81 

Missing 38.49 

  

Cigarette smoking status  

Non-smoker 25.52 

Current smoker 27.27 

Missing 15.82 

  

Month of interview  

January 24.85 

February 25.72 

March 25.74 

April 26.38 

May 26.34 

June 25.42 

July 26.75 

August 25.8 

September 25.32 

October 26.1 

November 26.55 

December 25.03 

  

Government Office Region  

North East 31.76 

North West 28.21 

Yorkshire and the Humber 27.51 

East Midlands 28.09 

West Midland 27.85 

East of England 23.98 

London 21.74 

South East 23.11 

South West 24.23 
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Table 17: Full regional model results for the impact of regional employment rates 

on the probability of liming longstanding illness for men and women of all ages 

Demographic characteristics Average marginal effects  

Government Office Regions  

North East Reference category  

North West -0.088 

 (-0.107 ; -0.068)*** 

Yorkshire and the Humber -0.128 

 (-0.153 ; -0.102)*** 

East Midlands -0.112 

 (-0.156 ; -0.069)*** 

West Midlands -0.127 

 (-0.153 ; -0.101)*** 

East England -0.288 

 (-0.347 ; -0.228)*** 

London -0.251 

 (-0.273 ; -0.228)*** 

South East -0.310 

 (-0.377 ; -0.242)*** 

South West -0.335 

 (-0.395 ; -0.275)*** 

Year  

1998 Reference category  

1999 -0.060 

 (-0.131 ; 0.012) 

2000 -0.047 

 (-0.136 ; 0.042) 

2001 -0.032 

 (-0.089 ; 0.025) 

2002 -0.009 

 (-0.064 ; 0.046) 

2003 -0.023 

 (-0.126 ; 0.079) 

2004 -0.028 

 (-0.150 ; 0.094) 

2005 -0.073 

 (-0.176 ; 0.030) 

2006 -0.083 

 (-0.192 ; 0.025) 

2007 -0.080 

 (-0.186 ; 0.025) 

2008 -0.106 

 (-0.197 ; -0.015)** 

2009 -0.124 

 (-0.190 ; -0.059)*** 

2010 -0.061 

 (-0.144 ; 0.022) 

2011 -0.131 

 (-0.229 ; -0.033)*** 

2012 -0.178 

 (-0.255 ; -0.101)*** 

2013 -0.082 

 (-0.176 ; 0.011) 

Month of interview  
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January Reference category  

February 0.062 

 (0.021 ; 0.104)*** 

March 0.045 

 (0.011 ; 0.080)*** 

April 0.075 

 (0.034 ; 0.116)*** 

May 0.087 

 (0.059 ; 0.116)*** 

June 0.034 

 (-0.009 ; 0.077) 

July 0.084 

 (0.050 ; 0.118)*** 

August 0.035 

 (-0.003 ; 0.073) 

September 0.053 

 (0.017 ; 0.090)*** 

October 0.064 

 (0.012 ; 0.115)** 

November 0.033 

 (-0.010 ; 0.077) 

December 0.062 

 (0.007 ; 0.116)** 

Sex   

Men Reference category  

Women 0.073 

 (-0.033 ; 0.180) 

Age categories  

16-24 Reference category  

25-34 0.562 

 (0.432 ; 0.692)*** 

35-44 0.927 

 (0.816 ; 1.038)*** 

45-54 1.151 

 (1.053 ; 1.250)*** 

55-64 1.193 

 (1.067 ; 1.319)*** 

65-74 1.112 

 (0.982 ; 1.243)*** 

75+ 1.397 

 (1.288 ; 1.506)*** 

Ethnic groups  

White Reference category  

Black -0.333 

 (-0.408 ; -0.257)*** 

Asian -0.134 

 (-0.233 ; -0.035)*** 

Other -0.224 

 (-0.297 ; -0.152)*** 

Missing -0.104 

 (-0.441 ; 0.232) 

Number of adults in HH  

1 Reference category  

2 -0.084 

 (-0.109 ; -0.059)*** 
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3 -0.108 

 (-0.140 ; -0.077)*** 

4 -0.165 

 (-0.231 ; -0.100)*** 

Number of children in HH  

0 Reference category  

1 -0.172 

 (-0.222 ; -0.122)*** 

2 -0.311 

 (-0.361 ; -0.260)*** 

3 -0.393 

 (-0.451 ; -0.334)*** 

4 -0.284 

 (-0.418 ; -0.149)*** 

Number of infants in HH  

0 Reference category  

1 -0.384 

 (-0.432 ; -0.336)*** 

2 -0.289 

 (-0.481 ; -0.097)*** 

Social Class  

Professional Reference category  

Intermediate 0.063 

 (-0.003 ; 0.130) 

Skilled non-manual 0.040 

 (-0.024 ; 0.103) 

Skilled manual 0.122 

 (0.042 ; 0.202)*** 

Partly skilled 0.096 

 (0.036 ; 0.155)*** 

Unskilled 0.063 

 (-0.016 ; 0.141) 

Missing -0.154 

 (-0.236 ; -0.073)*** 

Highest educational qualification  

Degree or equivalent Reference category  

Below degree 0.100 

 (0.042 ; 0.158)*** 

A-level 0.044 

 (-0.008 ; 0.097) 

O-level 0.041 

 (-0.029 ; 0.110) 

CSE 0.112 

 (0.047 ; 0.177)*** 

Foreign/ other 0.033 

 (-0.040 ; 0.105) 

No qualification 0.124 

 (0.049 ; 0.199)*** 

Missing -0.169 

 (-0.289 ; -0.049)*** 

Marital status  

Single Reference category  

Married -0.084 

 (-0.141 ; -0.027)*** 

Divorced -0.006 
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 (-0.096 ; 0.085) 

Separated 0.112 

 (0.075 ; 0.148)*** 

Widowed -0.111 

 (-0.187 ; -0.034)*** 

Missing -0.061 

 (-0.212 ; 0.091) 

BMI status  

Under weight Reference category  

Normal weight -0.114 

 (-0.223 ; -0.005)** 

Over weight -0.016 

 (-0.143 ; 0.111) 

Obese 0.290 

 (0.173 ; 0.407)*** 

Missing 0.320 

 (0.209 ; 0.432)*** 

Equivalised income quintile  

Bottom quintile Reference category  

Second quintile -0.051 

 (-0.089 ; -0.013)*** 

Third quintile -0.154 

 (-0.205 ; -0.103)*** 

Forth quintile -0.270 

 (-0.306 ; -0.234)*** 

Top quintile -0.376 

 (-0.431 ; -0.321)*** 

Missing -0.270 

 (-0.317 ; -0.223)*** 

Economic activity  

In-employment Reference category  

ILO-unemployed 0.331 

 (0.264 ; 0.398)*** 

Retired 0.705 

 (0.652 ; 0.758)*** 

Economically inactive 1.051 

 (0.961 ; 1.141)*** 

Missing 0.614 

 (0.396 ; 0.832)*** 

Alcohol consumption status  

Did not consume alcohol Reference category  

Consumed alcohol -0.178 

 (-0.202 ; -0.154)*** 

Missing 0.240 

 (0.187 ; 0.293)*** 

Smoking status  

Non smoker Reference category  

Smokers 0.191 

 (0.167 ; 0.215)*** 

Missing -0.285 

 (-0.547 ; -0.023)** 



 

407 | P a g e  
 

Table 18: Covariates used for modelling the self-assessed general health outcome 

variable, expressed as (%) 

 Bad/very bad Fair 
Good/very 

good 

Government Office Region    

North East 10.83 22.38 66.8 

North West 8.65 19.27 72.08 

Yorkshire and the Humber 8.21 20.3 71.49 

East midlands 7.33 19.52 73.15 

West midlands 8.24 19.61 72.15 

East England 5.33 18.12 76.55 

London 7.01 17.58 75.41 

South East 5.1 16.92 77.97 

South West 5.96 17.62 76.43 

    

Month of interview    

January 7.08 17.81 75.11 

February 7.23 18.57 74.2 

March 7.05 18.91 74.05 

April 7.38 19.55 73.08 

May 7.5 18.92 73.58 

June 7.05 18.54 74.41 

July 7.05 19.45 73.5 

August 7.05 18.33 74.61 

September 6.7 18.28 75.02 

October 7.39 18.87 73.74 

November 7.53 19.31 73.16 

December 6.88 18.6 74.52 

    

Sex     

Men 7.27 18.26 74.46 

Women 7.09 19.18 73.73 

    

Age categories    

16-24 2.17 11.41 86.43 

25-34 2.55 11.51 85.94 

35-44 4.18 13.52 82.3 

45-54 7.2 17.5 75.3 

55-64 10.36 21.73 67.91 

65-74 11.26 26.93 61.81 

75+ 15.24 35.09 49.67 

    

Ethnic groups    

White 7.13 18.85 74.02 

Black 7.27 18.61 74.12 

Asian 8.24 19.33 72.43 

Other 5.94 15.56 78.5 

Missing 12.24 15.67 72.09 

    

Number of adults in HH    
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1 adult 11.55 25 63.45 

2 adults 6.42 17.67 75.91 

3 adults 5.69 16.51 77.8 

4 or more adults 4.27 15.16 80.56 

    

Number of children in HH    

No children 8.41 20.87 70.71 

1 child 4.14 13.79 82.07 

2 children 3.49 11.67 84.84 

3 children 3.81 14.57 81.62 

4 or more children 6.82 20.89 72.29 

    

Number of infants in HH    

No infants 7.48 19.23 73.29 

1 infant 2.4 11.83 85.76 

2 or more infants 5.61 15.14 79.25 

    

Social class (of individual)    

Professional 2.56 10.56 86.89 

Intermediate 4.31 14.39 81.3 

Skilled non-manual 5.92 18.14 75.94 

Skilled manual 9.97 22.06 67.97 

Partly skilled 9.7 23.22 67.08 

Unskilled 12.96 28.44 58.61 

Missing 9.5 18.99 71.51 

    

Highest educational qualification    

Degree or above 2.42 9.91 87.67 

Below degree 4.39 15.35 80.26 

A level 3.35 13.13 83.52 

O level 4.96 16.38 78.66 

CSE 8.41 21.94 69.65 

Foreign/other 7.92 22.79 69.29 

No qualification 14.53 29.54 55.93 

Missing 15.07 12.91 72.02 

    

Marital Status    

Single 4.47 14.42 81.11 

Married 6.61 18.28 75.11 

Separated 9.66 20.22 70.12 

Divorced 11.63 22.49 65.88 

Widowed 14.11 31.82 54.07 

Missing 9.53 17.58 72.88 

    

Equivalised income quintiles    

Bottom quintile 14.3 27.72 57.99 

2nd quintile 10.82 24.66 64.52 

3rd quintile 5.97 18.13 75.9 

4th quintile 2.73 13.06 84.21 

Top quintile 1.73 9.79 88.48 
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Missing 8.73 20.97 70.3 

    

Economic activity Status    

In employment 1.7 12.66 85.64 

ILO-unemployed 3.25 16.83 79.92 

Retired 13.03 29.87 57.1 

Other economically inactive 17.45 23.28 59.28 

Missing 9.66 17.17 73.18 

    

BMI status    

Under weight 8.29 18.92 72.78 

Normal weight 4.34 13.88 81.78 

Over weight 5.21 17.38 77.41 

Obese 9.52 25.75 64.72 

Missing 14.56 22.86 62.58 

    

Alcohol drinking frequency    

No 9.05 22.42 68.53 

Yes 4.73 16.23 79.05 

Missing 16.07 25.2 58.73 

    

Smoking status    

Non-smoke 6.42 17.76 75.82 

current 9.66 22.33 68.02 

Missing 7.48 10.43 82.09 
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Table 19: Full regional model results for the impact of regional employment rate on 

the probability of a reported bad/very bad and good/very good self-assessed general health 

responses for men and women aged 16-44 years 

Demographic characteristics Bad/ very bad Fair Good/ very good 

Government Office Regions   

North East Reference category 
North West -0.300 -0.255 0.045 

 (-0.342 ; -0.258)*** (-0.289 ; -0.221)*** (0.037 ; 0.053)*** 

Yorkshire and the Humber -0.252 -0.214 0.039 

 (-0.305 ; -0.200)*** (-0.257 ; -0.171)*** (0.029 ; 0.048)*** 

East Midlands -0.322 -0.275 0.048 

 (-0.400 ; -0.245)*** (-0.339 ; -0.210)*** (0.035 ; 0.060)*** 

West Midlands -0.282 -0.24 0.043 

 (-0.337 ; -0.227)*** (-0.285 ; -0.194)*** (0.033 ; 0.052)*** 

East England -0.393 -0.336 0.056 

 (-0.498 ; -0.288)*** (-0.426 ; -0.247)*** (0.041 ; 0.072)*** 

London -0.319 -0.272 0.047 

 (-0.380 ; -0.258)*** (-0.322 ; -0.221)*** (0.037 ; 0.058)*** 

South East -0.431 -0.37 0.061 

 (-0.552 ; -0.311)*** (-0.473 ; -0.267)*** (0.044 ; 0.078)*** 

South West -0.423 -0.363 0.060 

 (-0.522 ; -0.323)*** (-0.447 ; -0.278)*** (0.045 ; 0.075)*** 

Year    

1998 Reference category 
1999 -0.151 -0.131 0.020 

 (-0.243 ; -0.060)*** (-0.211 ; -0.052)*** (0.008 ; 0.032)*** 

2000 0.012 0.010 -0.002 

 (-0.127 ; 0.152) (-0.109 ; 0.130) (-0.022 ; 0.018) 

2001 -0.158 -0.137 0.021 

 (-0.308 ; -0.009)** (-0.268 ; -0.007)** (0.001 ; 0.040)** 

2002 -0.081 -0.07 0.011 

 (-0.203 ; 0.041) (-0.176 ; 0.036) (-0.005 ; 0.028) 

2003 -0.080 -0.069 0.011 

 (-0.177 ; 0.017) (-0.152 ; 0.015) (-0.002 ; 0.024) 

2004 -0.135 -0.117 0.018 

 (-0.245 ; -0.024)** (-0.214 ; -0.020)** (0.005 ; 0.031)*** 

2005 -0.196 -0.171 0.025 

 (-0.306 ; -0.086)*** (-0.266 ; -0.075)*** (0.011 ; 0.040)*** 

2006 -0.163 -0.141 0.021 

 (-0.332 ; 0.007) (-0.289 ; 0.006) (-0.001 ; 0.043) 

2007 -0.103 -0.089 0.014 

 (-0.329 ; 0.123) (-0.285 ; 0.107) (-0.016 ; 0.044) 

2008 -0.103 -0.089 0.014 

 (-0.192 ; -0.014)** (-0.166 ; -0.012)** (0.002 ; 0.026)** 

2009 -0.037 -0.032 0.005 

 (-0.173 ; 0.100) (-0.150 ; 0.087) (-0.014 ; 0.024) 

2010 -0.080 -0.069 0.011 

 (-0.171 ; 0.011) (-0.148 ; 0.010) (-0.002 ; 0.023) 

2011 -0.291 -0.255 0.036 

 (-0.471 ; -0.111)*** (-0.414 ; -0.096)*** (0.015 ; 0.057)*** 

2012 -0.179 -0.156 0.023 

 (-0.311 ; -0.047)*** (-0.270 ; -0.041)*** (0.006 ; 0.041)*** 

2013 -0.154 -0.134 0.020 

 (-0.354 ; 0.046) (-0.308 ; 0.040) (-0.005 ; 0.046) 
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Month of interview    

January Reference category 
February -0.025 -0.022 0.003 

 (-0.100 ; 0.051) (-0.088 ; 0.045) (-0.006 ; 0.012) 

March 0.03 0.026 -0.004 

 (-0.099 ; 0.159) (-0.086 ; 0.138) (-0.020 ; 0.013) 

April 0.027 0.024 -0.003 

 (-0.085 ; 0.139) (-0.074 ; 0.121) (-0.018 ; 0.011) 

May 0.049 0.043 -0.006 

 (-0.024 ; 0.122) (-0.021 ; 0.106) (-0.016 ; 0.003) 

June 0.010 0.009 -0.001 

 (-0.113 ; 0.133) (-0.099 ; 0.117) (-0.017 ; 0.014) 

July 0.039 0.034 -0.005 

 (-0.053 ; 0.131) (-0.047 ; 0.114) (-0.017 ; 0.007) 

August -0.006 -0.005 0.001 

 (-0.104 ; 0.093) (-0.091 ; 0.081) (-0.011 ; 0.013) 

September -0.024 -0.021 0.003 

 (-0.131 ; 0.082) (-0.115 ; 0.072) (-0.010 ; 0.016) 

October 0.098 0.085 -0.013 

 (-0.010 ; 0.207) (-0.009 ; 0.180) (-0.027 ; 0.001) 

November 0.060 0.053 -0.008 

 (-0.022 ; 0.142) (-0.019 ; 0.124) (-0.018 ; 0.003) 

December 0.045 0.039 -0.006 

 (-0.089 ; 0.179) (-0.077 ; 0.156) (-0.023 ; 0.011) 

    

Sex    

Men Reference category 
Women 0.223 0.195 -0.028 

 (0.123 ; 0.323)*** (0.107 ; 0.282)*** (-0.041 ; -0.016)*** 

    

Ethnic groups    

White Reference category 
Black -0.113 -0.099 0.014 

 (-0.247 ; 0.022) (-0.218 ; 0.020) (-0.002 ; 0.029) 

Asian 0.033 0.028 -0.004 

 (-0.091 ; 0.156) (-0.079 ; 0.136) (-0.020 ; 0.012) 

Other -0.060 -0.053 0.007 

 (-0.221 ; 0.100) (-0.194 ; 0.088) (-0.012 ; 0.027) 

Missing 0.451 0.38 -0.071 

 (0.035 ; 0.867)** (0.044 ; 0.716)** (-0.151 ; 0.009) 

Number of adults in HH   

1 Reference category 
2 -0.245 -0.209 0.036 

 (-0.288 ; -0.202)*** (-0.245 ; -0.173)*** (0.029 ; 0.043)*** 

3 -0.376 -0.324 0.052 

 (-0.443 ; -0.309)*** (-0.382 ; -0.266)*** (0.043 ; 0.061)*** 

4 -0.514 -0.447 0.067 

 (-0.603 ; -0.424)*** (-0.526 ; -0.368)*** (0.056 ; 0.078)*** 

Number of children in HH   

0 Reference category 
1 -0.249 -0.216 0.032 

 (-0.317 ; -0.180)*** (-0.276 ; -0.156)*** (0.024 ; 0.041)*** 

2 -0.418 -0.368 0.051 

 (-0.520 ; -0.316)*** (-0.458 ; -0.277)*** (0.039 ; 0.062)*** 
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3 -0.396 -0.348 0.048 

 (-0.531 ; -0.261)*** (-0.469 ; -0.227)*** (0.034 ; 0.062)*** 

4 -0.147 -0.127 0.020 

 (-0.287 ; -0.006)** (-0.249 ; -0.004)** (0.002 ; 0.038)** 

    

Number of infants in HH   

0 Reference category 
1 -0.478 -0.426 0.052 

 (-0.563 ; -0.393)*** (-0.504 ; -0.348)*** (0.044 ; 0.059)*** 

2 -0.238 -0.209 0.029 

 (-0.510 ; 0.035) (-0.452 ; 0.034) (-0.001 ; 0.058) 

Social Class    

Professional Reference category 
Intermediate 0.113 0.099 -0.014 

 (-0.038 ; 0.264) (-0.034 ; 0.232) (-0.032 ; 0.004) 

Skilled non-manual 0.100 0.088 -0.012 

 (-0.042 ; 0.243) (-0.038 ; 0.213) (-0.029 ; 0.005) 

Skilled manual 0.196 0.171 -0.025 

 (0.054 ; 0.338)*** (0.046 ; 0.295)*** (-0.043 ; -0.008)*** 

Partly skilled 0.135 0.118 -0.017 

 (-0.011 ; 0.280) (-0.011 ; 0.246) (-0.034 ; 0.001) 

Unskilled 0.183 0.160 -0.024 

 (-0.031 ; 0.398) (-0.027 ; 0.347) (-0.051 ; 0.004) 

Missing -0.265 -0.238 0.028 

 (-0.386 ; -0.145)*** (-0.344 ; -0.131)*** (0.013 ; 0.042)*** 

    

Highest educational 

qualification 
  

Degree or equivalent Reference category 
Below degree 0.262 0.231 -0.031 

 (0.101 ; 0.422)*** (0.091 ; 0.372)*** (-0.050 ; -0.011)*** 

A-level 0.146 0.130 -0.016 

 (0.050 ; 0.243)*** (0.044 ; 0.216)*** (-0.027 ; -0.005)*** 

O-level 0.282 0.249 -0.033 

 (0.204 ; 0.361)*** (0.180 ; 0.318)*** (-0.042 ; -0.024)*** 

CSE 0.454 0.396 -0.058 

 (0.351 ; 0.558)*** (0.307 ; 0.485)*** (-0.073 ; -0.043)*** 

Foreign/ other 0.381 0.334 -0.047 

 (0.193 ; 0.568)*** (0.173 ; 0.494)*** (-0.074 ; -0.020)*** 

No qualification 0.551 0.477 -0.074 

 (0.475 ; 0.626)*** (0.412 ; 0.542)*** (-0.084 ; -0.063)*** 

Missing 0.006 0.006 -0.001 

 (-0.278 ; 0.290) (-0.249 ; 0.260) (-0.030 ; 0.029) 

    

Marital status    

Single Reference category 
Married 0.205 0.179 -0.026 

 (0.119 ; 0.290)*** (0.104 ; 0.253)*** (-0.037 ; -0.015)*** 

Divorced 0.237 0.207 -0.031 

 (0.066 ; 0.408)*** (0.060 ; 0.354)*** (-0.054 ; -0.007)** 

Separated 0.353 0.305 -0.048 

 (0.287 ; 0.419)*** (0.249 ; 0.361)*** (-0.058 ; -0.038)*** 

Widowed 0.02 0.017 -0.002 

 (-0.298 ; 0.337) (-0.263 ; 0.297) (-0.040 ; 0.035) 

Missing 0.494 0.422 -0.072 
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 (0.267 ; 0.720)*** (0.235 ; 0.609)*** (-0.112 ; -0.032)*** 

    

BMI status     

Under weight Reference category 
Normal weight -0.182 -0.162 0.020 

 (-0.338 ; -0.026)** (-0.300 ; -0.024)** (0.002 ; 0.038)** 

Over weight 0.067 0.059 -0.008 

 (-0.105 ; 0.239) (-0.093 ; 0.210) (-0.029 ; 0.013) 

Obese 0.685 0.572 -0.113 

 (0.536 ; 0.834)*** (0.442 ; 0.702)*** (-0.133 ; -0.093)*** 

Missing 0.142 0.124 -0.018 

 (-0.013 ; 0.296) (-0.012 ; 0.259) (-0.037 ; 0.001) 

    

Equivalised income quintile   

Bottom quintile Reference category 
Second quintile -0.211 -0.174 0.037 

 (-0.332 ; -0.089)*** (-0.273 ; -0.075)*** (0.014 ; 0.059)*** 

Third quintile -0.423 -0.356 0.067 

 (-0.559 ; -0.287)*** (-0.470 ; -0.242)*** (0.044 ; 0.090)*** 

Forth quintile -0.590 -0.503 0.087 

 (-0.704 ; -0.477)*** (-0.596 ; -0.409)*** (0.067 ; 0.108)*** 

Top quintile -0.898 -0.781 0.117 

 (-1.016 ; -0.779)*** (-0.879 ; -0.682)*** (0.097 ; 0.138)*** 

Missing -0.339 -0.283 0.056 

 (-0.436 ; -0.242)*** (-0.362 ; -0.205)*** (0.037 ; 0.074)*** 

    

Economic activity    

In-employment Reference category 
ILO-unemployed 0.283 0.249 -0.034 

 (0.189 ; 0.377)*** (0.167 ; 0.331)*** (-0.046 ; -0.022)*** 

Retired 0.865 0.728 -0.137 

 (0.727 ; 1.002)*** (0.615 ; 0.840)*** (-0.163 ; -0.112)*** 

Economically inactive 0.838 0.707 -0.131 

 (0.529 ; 1.147)*** (0.465 ; 0.949)*** (-0.199 ; -0.064)*** 

Missing -0.001 -0.002 0.002 

 (-0.016 ; 0.014) (-0.015 ; 0.011) (-0.014 ; 0.018) 

Alcohol consumption status    

Did not consume alcohol Reference category 

Consumed alcohol -0.173 -0.151 0.022 

 (-0.235 ; -0.112)*** (-0.205 ; -0.098)*** (0.014 ; 0.030)*** 

Missing 0.295 0.249 -0.046 

 (0.212 ; 0.379)*** (0.179 ; 0.319)*** (-0.060 ; -0.032)*** 

    

Smoking status    

Non smoker Reference category 

Smokers 0.673 0.573 -0.099 

 (0.614 ; 0.731)*** (0.524 ; 0.623)*** (-0.109 ; -0.090)*** 

Missing -0.485 -0.443 0.042 

 (-0.886 ; -0.084)** (-0.817 ; -0.069)** (0.015 ; 0.068)*** 
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Table 20:  Population percentages with the prevalence of longstanding illness 
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Month of interview               

January 2.01 7.17 3.61 3.97 2.27 2.39 13.00 8.81 4.89 2.26 1.63 18.16 0.19 0.73 

February 1.84 7.18 3.70 3.55 2.28 2.34 12.56 8.76 4.63 2.18 1.53 19.43 0.15 0.73 

March 1.99 7.50 3.86 4.09 2.43 2.44 12.99 8.13 4.80 2.18 1.70 18.77 0.17 0.80 

April 1.90 7.55 3.66 4.37 2.39 2.61 13.21 9.13 5.18 2.30 1.73 19.56 0.16 0.88 

May 1.99 7.67 3.81 4.11 2.52 2.38 12.65 8.97 5.43 2.22 1.74 19.12 0.22 0.77 

June 2.18 7.41 3.59 3.68 2.36 2.34 12.38 8.77 4.60 2.39 1.69 18.85 0.20 0.75 

July 1.80 7.78 3.35 3.84 2.73 2.30 13.12 9.27 4.86 2.24 1.88 19.29 0.15 0.70 

August 1.96 7.50 3.61 4.03 2.50 2.28 13.10 9.10 5.06 2.29 1.67 19.12 0.24 0.77 

September 1.99 7.17 3.68 3.81 2.31 2.36 12.64 8.82 4.67 1.94 1.67 18.31 0.19 0.69 

October 2.15 7.69 3.67 4.09 2.55 2.44 12.91 9.40 4.83 2.39 1.68 19.41 0.19 0.75 

November 1.99 8.02 3.89 4.14 2.54 2.31 13.57 8.72 5.04 2.29 1.63 19.72 0.18 0.87 

December 1.63 8.02 3.67 4.16 2.05 2.19 11.64 8.94 5.07 2.19 1.94 19.37 0.25 0.55 

Age categories                

16-24 0.24 0.99 2.97 2.34 0.74 0.69 0.96 9.40 1.62 0.93 1.93 4.65 0.14 0.47 

25-34 0.48 1.91 3.60 2.98 0.61 0.72 1.55 7.94 2.92 1.46 1.81 7.54 0.18 0.53 

35-44 0.77 3.69 4.26 3.85 0.88 1.23 3.71 7.73 3.65 1.84 1.68 12.23 0.22 0.56 

45-54 1.57 7.07 5.05 4.96 1.33 1.80 9.62 7.54 4.68 1.94 1.70 18.97 0.27 0.70 

55-64 2.78 11.71 4.21 4.77 2.32 2.91 19.83 9.39 6.64 2.43 1.55 26.76 0.15 0.79 

65-74 4.18 15.74 2.21 4.24 4.38 3.92 29.54 10.85 7.85 3.43 1.44 31.34 0.13 0.94 

75+ 5.01 14.10 2.21 4.39 9.46 7.06 34.25 11.02 8.04 4.37 1.82 38.42 0.18 1.60 



 

415 | P a g e  
 

Ethnic groups               

White 2.08 7.48 3.77 4.11 2.51 2.52 13.31 9.17 5.14 2.29 1.75 19.82 0.18 0.72 

Black 0.47 7.37 1.92 2.27 2.04 0.90 10.09 6.08 2.49 1.82 0.90 11.19 0.35 1.47 

Asian 0.66 9.16 2.75 2.67 1.39 0.83 9.16 6.23 2.83 1.73 1.26 12.75 0.16 1.09 

Other 1.47 5.20 3.54 3.23 1.45 0.96 6.49 6.26 2.95 1.91 1.50 11.02 0.21 0.75 

Missing 0.76 6.99 4.41 4.41 2.43 1.82 8.05 6.84 3.34 1.98 0.61 15.81 0.30 1.06 

Number of adults in 

HH 
              

1 adult 2.62 9.62 6.19 4.91 4.37 3.35 18.04 10.37 6.49 2.77 2.04 26.97 0.28 1.10 

2 adults 2.06 7.43 2.93 3.80 2.14 2.35 12.95 8.55 4.90 2.29 1.62 18.52 0.17 0.68 

3 adults 1.31 6.28 3.66 4.06 1.56 1.78 9.24 8.61 4.01 1.78 1.59 14.94 0.17 0.62 

4 or more adults 0.94 4.94 2.63 2.85 1.16 1.22 6.50 8.10 2.92 1.47 1.57 11.36 0.15 0.66 

Number of children 

in HH 
              

No children 2.42 8.98 3.81 4.28 3.05 2.87 16.24 9.26 5.59 2.50 1.68 22.23 0.21 0.83 

1 child 0.86 3.87 3.44 3.42 0.90 1.06 4.67 7.98 3.23 1.72 1.82 10.98 0.14 0.53 

2 children 0.76 3.21 2.99 2.91 0.72 1.06 3.50 7.63 2.97 1.39 1.68 10.80 0.16 0.56 

3 children 0.47 3.59 3.66 2.99 0.56 1.10 3.10 8.11 3.27 1.31 1.57 10.59 0.04 0.77 

4 or more children 0.86 4.24 5.10 3.88 0.65 1.29 5.75 10.20 4.17 1.94 2.01 11.57 0.22 0.50 

Number of infants in 

HH 
              

No infants  2.06 7.82 3.73 4.10 2.55 2.47 13.58 9.00 5.09 2.31 1.71 19.84 0.19 0.77 

1 or more 0.50 2.57 2.86 2.30 0.53 0.85 2.36 7.33 2.37 1.24 1.49 8.01 0.14 0.50 

Social class (of 

individual) 
              

Professional 2.09 6.39 2.19 3.13 2.06 1.91 10.66 7.65 4.06 2.26 1.62 13.46 0.16 0.52 

Intermediate 1.95 6.92 2.74 3.38 2.12 2.10 11.76 8.03 4.78 2.08 1.57 16.48 0.20 0.69 

Skilled non-manual 1.99 7.53 3.29 4.17 2.42 1.97 12.19 8.35 5.01 2.23 1.77 18.76 0.17 0.81 

Skilled manual 2.14 8.01 3.14 3.91 2.73 3.12 15.89 9.83 5.15 2.52 1.66 22.85 0.19 0.71 

Partly skilled 1.95 8.32 5.11 4.30 2.55 2.74 13.54 10.06 5.19 2.32 1.85 21.87 0.19 0.85 
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Unskilled 2.13 9.62 5.98 5.16 3.18 3.12 17.47 10.89 6.36 2.42 1.66 25.82 0.16 0.99 

Missing 1.17 5.48 7.01 5.38 2.40 1.92 8.69 8.81 3.45 1.82 1.79 14.38 0.25 0.82 

Highest educational 

qualification 
              

Degree or above 1.48 4.99 2.43 2.92 1.62 1.57 7.28 7.54 3.65 1.85 1.62 11.54 0.21 0.59 

Below degree 1.86 6.89 2.94 3.76 2.00 2.35 11.96 8.22 4.77 2.18 1.69 18.20 0.22 0.64 

A level 1.07 4.66 3.08 3.13 1.22 1.32 6.19 8.32 3.43 1.74 1.72 12.22 0.23 0.55 

O level 1.46 5.94 3.77 3.96 1.50 1.74 9.02 8.26 4.37 1.88 1.80 15.52 0.15 0.66 

CSE 1.95 7.42 4.93 4.54 2.55 2.88 13.41 9.79 4.71 2.37 1.82 19.30 0.11 0.98 

Foreign/other 2.76 10.07 2.93 4.55 4.47 2.74 19.28 8.45 7.25 2.59 1.92 27.51 0.23 0.78 

No qualification 3.08 11.68 4.85 5.01 4.20 3.77 22.36 10.73 6.75 2.99 1.62 29.57 0.19 1.05 

Missing 1.01 6.07 3.54 4.55 2.19 2.19 10.79 6.75 3.04 2.19 1.01 14.33 0.17 0.51 

Marital Status               

Single 0.84 3.08 4.95 3.59 1.38 1.20 4.07 8.87 3.16 1.40 1.99 9.82 0.27 0.57 

Married 2.16 8.38 2.56 3.86 2.16 2.48 14.37 8.30 5.10 2.37 1.48 19.65 0.14 0.69 

Separated 2.00 7.93 7.02 4.36 1.71 2.17 11.22 8.79 5.31 2.26 1.94 20.77 0.25 0.93 

Divorced 2.35 9.28 6.48 5.45 2.54 2.48 14.14 10.48 6.12 2.85 2.02 25.36 0.29 0.96 

Widowed 3.88 13.79 2.89 4.37 7.76 5.37 30.71 11.39 8.00 3.44 1.77 38.30 0.13 1.52 

Missing 1.48 5.72 5.08 4.45 1.91 1.91 9.96 7.20 4.24 2.54 1.27 15.04 0.21 1.69 

Equivalised income 

quintiles 
              

Bottom quintile 2.32 9.11 7.80 5.27 3.10 3.20 16.12 11.14 6.34 2.78 1.98 24.85 0.24 1.11 

2nd quintile 2.61 9.87 4.82 5.03 3.41 3.27 17.92 10.53 6.12 2.79 1.76 24.92 0.21 0.92 

3rd quintile 2.04 7.53 2.87 4.02 2.31 2.40 13.08 9.02 4.92 2.25 1.74 19.39 0.19 0.74 

4th quintile 1.38 5.56 2.31 3.28 1.60 1.64 8.65 7.73 4.24 1.90 1.66 14.29 0.13 0.57 

Top quintile 1.28 4.72 1.87 2.66 1.35 1.39 7.28 7.11 3.69 1.57 1.58 12.47 0.18 0.46 

Missing 2.26 8.54 3.11 3.92 2.95 2.52 15.01 8.31 4.52 2.29 1.52 19.92 0.18 0.81 

Economic activity 

Status 
              

In employment 0.92 4.56 1.91 2.68 0.98 1.29 5.86 7.31 3.42 1.50 1.60 11.83 0.15 0.47 
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ILO-unemployed 0.55 2.80 3.96 2.88 0.85 1.20 3.55 8.82 2.60 1.22 1.97 8.64 0.22 0.60 

Retired 4.48 14.84 2.62 4.50 6.10 5.02 30.51 10.99 7.89 3.81 1.60 34.06 0.15 1.22 

Other economically 

inactive 
2.19 7.85 10.72 7.72 2.33 2.43 13.14 11.05 6.21 2.70 2.10 24.21 0.36 1.06 

Missing 0.44 5.24 3.71 3.49 1.75 2.40 8.08 7.64 1.97 1.97 0.87 11.79 0.00 0.44 

BMI status               

Under weight 1.76 2.76 4.96 3.00 2.05 1.67 6.20 13.11 4.05 1.43 1.81 11.49 0.43 1.19 

Normal weight 1.51 3.78 3.23 3.37 1.86 1.72 6.93 8.21 4.16 1.80 1.62 13.02 0.21 0.68 

Over weight 1.98 7.02 3.13 3.66 2.40 2.52 12.74 8.19 4.97 2.10 1.58 18.44 0.18 0.63 

Obese 2.15 12.82 4.73 4.40 2.33 2.68 19.37 10.38 5.90 2.82 1.97 25.75 0.16 0.86 

Missing 2.70 9.61 4.32 5.58 3.92 3.09 17.69 9.54 5.16 2.78 1.74 25.20 0.18 1.04 

Prevalence of 

alcoholic intake 

during the last 7 

days (prior to HSE 

interview) 

              

No 2.13 9.29 4.33 4.83 2.81 2.54 14.53 9.61 5.36 2.58 1.77 21.65 0.18 0.95 

Yes 1.79 6.08 3.00 3.19 2.10 2.21 11.35 8.39 4.40 1.92 1.66 17.14 0.17 0.58 

Missing 2.56 11.43 5.92 6.46 3.38 2.89 17.59 10.16 6.71 3.24 1.75 24.37 0.27 1.29 

Smoking status               

Non-smoke 2.13 8.21 2.85 3.84 2.67 2.52 14.21 8.71 5.00 2.30 1.58 19.35 0.15 0.79 

current 1.45 5.22 6.40 4.46 1.62 1.90 8.67 9.52 4.73 2.06 2.07 18.49 0.30 0.67 

Missing 0.32 2.36 4.39 3.43 2.14 1.82 4.29 7.50 2.25 1.07 1.61 7.93 0.11 0.32 
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Table 21: Summary of the difference between men and women aged 18-44 years, with 

respect to a one-percentage point increase in regional unemployment rate on the probability 

of a bad/ very bad self-assessed general health 

Demographic 

characteristics 

Men aged 16-44 years 

 

Bad/ very bad self-assessed 

general health  

Women aged 16-44 years 

 

Bad/ very bad self-assessed 

general health 

Government Office 

Regions 
 

North East Reference category 

North West -0.328 -0.180 

 (-0.390 ; -0.265)*** (-0.238 ; -0.122)*** 

Yorkshire and the 

Humber 
-0.259 

(-0.313 ; -0.204)*** 
-0.106 

(-0.158 ; -0.054)*** 

East Midlands -0.385 -0.075 

 (-0.493 ; -0.277)*** (-0.133 ; -0.016)** 

West Midlands -0.219 -0.216 

 (-0.280 ; -0.157)*** (-0.244 ; -0.189)*** 

East England -0.330 -0.155 

 (-0.458 ; -0.201)*** (-0.249 ; -0.062)*** 

London -0.291 -0.347 

 (-0.369 ; -0.213)*** (-0.409 ; -0.285)*** 

South East -0.340 -0.172 

 (-0.479 ; -0.201)*** (-0.278 ; -0.066)*** 

South West -0.313 -0.187 

 (-0.448 ; -0.178)*** (-0.306 ; -0.067)*** 

   

Year   

1998 Reference category 

1999 -0.188 -0.117 

 (-0.285 ; -0.090)*** (-0.307 ; 0.073) 

2000 -0.112 0.135 

 (-0.318 ; 0.093) (-0.027 ; 0.297) 

2001 -0.209 -0.087 

 (-0.436 ; 0.019) (-0.224 ; 0.050) 

2002 -0.127 0.004 

 (-0.316 ; 0.062) (-0.154 ; 0.161) 

2003 -0.120 -0.028 

 (-0.335 ; 0.094) (-0.219 ; 0.163) 

2004 -0.196 -0.047 

 (-0.358 ; -0.034)** (-0.216 ; 0.121) 

2005 -0.345 -0.042 

 (-0.559 ; -0.131)*** (-0.186 ; 0.101) 

2006 -0.210 -0.116 

 (-0.407 ; -0.013)** (-0.331 ; 0.099) 

2007 -0.327 0.061 

 (-0.627 ; -0.028)** (-0.165 ; 0.286) 
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2008 -0.125 -0.096 

 (-0.283 ; 0.033) (-0.193 ; 0.001) 

2009 0.038 -0.179 

 (-0.134 ; 0.211) (-0.376 ; 0.017) 

2010 -0.244 -0.036 

 (-0.340 ; -0.149)*** (-0.217 ; 0.145) 

2011 -0.490 -0.293 

 (-0.748 ; -0.232)*** (-0.426 ; -0.159)*** 

2012 -0.337 -0.157 

 (-0.509 ; -0.164)*** (-0.325 ; 0.011) 

2013 -0.209 -0.194 

 (-0.470 ; 0.051) (-0.351 ; -0.037)** 

Month of interview   

January Reference category 

February -0.029 -0.021 

 (-0.137 ; 0.080) (-0.153 ; 0.111) 

March 0.078 -0.008 

 (-0.122 ; 0.279) (-0.152 ; 0.136) 

April 0.072 -0.009 

 (-0.041 ; 0.185) (-0.145 ; 0.128) 

May 0.085 0.001 

 (-0.025 ; 0.195) (-0.091 ; 0.093) 

June 0.074 -0.053 

 (-0.118 ; 0.266) (-0.188 ; 0.082) 

July 0.102 0.002 

 (-0.095 ; 0.299) (-0.122 ; 0.127) 

August 0.070 -0.067 

 (-0.049 ; 0.190) (-0.221 ; 0.087) 

September 0.027 -0.066 

 (-0.086 ; 0.140) (-0.234 ; 0.101) 

October 0.186 0.014 

 (0.050 ; 0.322)*** (-0.132 ; 0.161) 

November 0.070 0.062 

 (-0.041 ; 0.180) (-0.051 ; 0.174) 

December 0.080 0.025 

 (-0.101 ; 0.262) (-0.113 ; 0.162) 

   

Ethnic groups   

White Reference category 

Black -0.307 0.010 

 (-0.545 ; -0.069)** (-0.159 ; 0.178) 

Asian -0.142 0.136 

 (-0.339 ; 0.054) (0.033 ; 0.238)*** 

Other -0.183 0.020 

 (-0.466 ; 0.100) (-0.138 ; 0.178) 

Missing 0.376 0.527 
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 (-0.195 ; 0.947) (0.183 ; 0.871)*** 

  

Number of adults in HH  

1 Reference category 

2 -0.510 -0.118 

 (-0.580 ; -0.440)*** (-0.181 ; -0.054)*** 

3 -0.687 -0.208 

 (-0.787 ; -0.586)*** (-0.281 ; -0.134)*** 

4 -0.757 -0.395 

 (-0.854 ; -0.660)*** (-0.527 ; -0.263)*** 

  

Number of children in 

HH 
 

0 Reference category 

1 -0.145 -0.269 

 (-0.225 ; -0.066)*** (-0.350 ; -0.188)*** 

2 -0.193 -0.498 

 (-0.318 ; -0.067)*** (-0.635 ; -0.361)*** 

3 -0.004 -0.585 

 (-0.182 ; 0.174) (-0.725 ; -0.445)*** 

4 0.191 -0.336 

 (0.007 ; 0.375)** (-0.465 ; -0.207)*** 

  

Number of infants in 

HH 
 

0 Reference category 

1 -0.293 -0.518 

 (-0.441 ; -0.146)*** (-0.617 ; -0.419)*** 

2 -0.059 -0.282 

 (-0.373 ; 0.256) (-0.619 ; 0.056) 

   

Social Class   

Professional Reference category 

Intermediate 0.155 0.041 

 (0.013 ; 0.297)** (-0.188 ; 0.270) 

Skilled non-manual 0.184 0.033 

 (0.003 ; 0.365)** (-0.204 ; 0.271) 

Skilled manual 0.225 0.101 

 (0.044 ; 0.406)** (-0.088 ; 0.290) 

Partly skilled 0.203 0.059 

 (-0.011 ; 0.417) (-0.127 ; 0.245) 

Unskilled 0.152 0.115 

 (-0.165 ; 0.470) (-0.149 ; 0.379) 

Missing -0.675 -0.133 

 (-0.835 ; -0.514)*** (-0.375 ; 0.110) 
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Highest educational 

qualification 
 

Degree or equivalent Reference category 

Below degree 0.233 0.288 

 (-0.003 ; 0.469) (0.109 ; 0.468)*** 

A-level 0.076 0.205 

 (-0.085 ; 0.237) (0.127 ; 0.283)*** 

O-level 0.257 0.338 

 (0.092 ; 0.422)*** (0.282 ; 0.394)*** 

CSE 0.461 0.488 

 (0.307 ; 0.615)*** (0.343 ; 0.633)*** 

Foreign/ other 0.100 0.540 

 (-0.207 ; 0.407) (0.375 ; 0.706)*** 

No qualification 0.536 0.575 

 (0.400 ; 0.672)*** (0.486 ; 0.663)*** 

Missing 0.241 -0.147 

 (-0.276 ; 0.758) (-0.677 ; 0.384) 

   

Marital status   

Single Reference category 

Married 0.234 0.147 

 (0.108 ; 0.360)*** (0.073 ; 0.220)*** 

Divorced 0.245 0.276 

 (0.060 ; 0.431)*** (0.077 ; 0.475)*** 

Separated 0.211 0.429 

 (0.108 ; 0.314)*** (0.327 ; 0.531)*** 

Widowed -0.608 0.254 

 (-1.570 ; 0.354) (-0.163 ; 0.670) 

Missing 0.701 0.323 

 (0.343 ; 1.060)*** (0.001 ; 0.645)** 

   

BMI status   

Under weight Reference category 

Normal weight -0.260 -0.127 

 (-0.508 ; -0.012)** (-0.328 ; 0.074) 

Over weight -0.045 0.166 

 (-0.292 ; 0.202) (-0.055 ; 0.387) 

Obese 0.607 0.751 

 (0.431 ; 0.783)*** (0.515 ; 0.988)*** 

Missing 0.176 0.121 

 (-0.045 ; 0.396) (-0.114 ; 0.356) 

   

Equivalised income 

quintile 
 

Bottom quintile Reference category 

Second quintile -0.246 -0.176 

 (-0.405 ; -0.087)*** (-0.302 ; -0.050)*** 
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Third quintile -0.482 -0.368 

 (-0.677 ; -0.287)*** (-0.485 ; -0.251)*** 

Forth quintile -0.646 -0.521 

 (-0.830 ; -0.463)*** (-0.635 ; -0.407)*** 

Top quintile -0.888 -0.877 

 (-1.045 ; -0.731)*** (-1.072 ; -0.682)*** 

Missing -0.357 -0.312 

 (-0.491 ; -0.224)*** (-0.430 ; -0.193)*** 

   

Economic activity   

In-employment Reference category 

ILO-unemployed 0.314 0.255 

 (0.226 ; 0.401)*** (0.097 ; 0.413)*** 

Retired 1.708 1.352 

 (0.595 ; 2.820)*** (0.557 ; 2.147)*** 

Economically inactive 1.328 0.689 

 (1.180 ; 1.475)*** (0.552 ; 0.825)*** 

Missing 1.164 0.768 

 (0.546 ; 1.781)*** (0.456 ; 1.079)*** 

   

Alcohol consumption 

status 
  

Did not consume alcohol Reference category 

Consumed alcohol -0.199 -0.159 

 (-0.328 ; -0.071)*** (-0.198 ; -0.119)*** 

Missing 0.217 0.336 

 (0.058 ; 0.376)*** (0.262 ; 0.411)*** 

   

Smoking status   

Non smoker Reference category 

Smokers 0.778 0.586 

 (0.685 ; 0.871)*** (0.536 ; 0.637)*** 

Missing -0.629 -0.395 

 (-1.293 ; 0.035) (-0.680 ; -0.110)*** 
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Longstanding illnesses and time lagged regional employment and 

unemployment rates. 

1. Neoplasms and benign growths 

 

Table 22 shows the impact of the change in regional employment and unemployment 

rates sustained for 1, 4 and 8 quarters on the estimated probability of neoplasm and benign 

growths.  

With a one percentage point increase in the regional employment rate sustained for one 

quarter, the estimated probability of reporting neoplasms and benign growth decreased for men 

and women aged 45+ by 3.4%; and increased for women aged 16-44 by 12.9%. The four and 

eight quarter sustained time lagged models, did not show any statistically significant results. 

  For the change in the regional unemployment rate, the one quarter time lagged model 

showed the only statistically significant results: men of all ages indicated an increase of 9.4% 

in the estimated probability of reporting neoplasms and benign growth; and men aged 45+ 

indicated an increase of 7.7%. 
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Table 22: Time lagged models for the impact of regional employment and 

unemployment rates on the probability of neoplasms and benign growths 

Regional employment rate 

Demographic 

characteristics 

1-quarter 4-quarters 8-quarters 

Men and women -0.028 -0.022 -0.032 

(-0.062 ; 0.006) (-0.061 ; 0.017) (-0.078 ; 0.014) 

Men -0.027 0.035 0.007 

(-0.086 ; 0.032) (-0.004 ; 0.073) (-0.067 ; 0.081) 

Women 0.027 -0.027 -0.039 

(-0.034 ; 0.088) (-0.122 ; 0.068) (-0.112 ; 0.034) 

Men and women aged 

16-44 

0.049 0.050 0.014 

(-0.081 ; 0.179) (-0.053 ; 0.153) (-0.092 ; 0.120) 

Men and women aged 

45+ 

-0.034 -0.026 -0.033 

(-0.059 ; -0.010)*** (-0.067 ; 0.014) (-0.082 ; 0.015) 

Men aged 16-44 -0.081 0.040 -0.059 

(-0.358 ; 0.197) (-0.164 ; 0.244) (-0.137 ; 0.019) 

Men aged 45+ -0.017 0.038 0.011 

(-0.073 ; 0.039) (-0.001 ; 0.077) (-0.063 ; 0.086) 

Women aged 16-44 0.129 0.071 0.014 

(0.017 ; 0.242)** (-0.084 ; 0.227) (-0.132 ; 0.161) 

Women aged 45+ 0.005 -0.047 -0.050 

(-0.058 ; 0.067) (-0.142 ; 0.047) (-0.134 ; 0.035) 

Regional unemployment rate 

Demographic 

characteristics 

1-quarter 4-quarters 8-quarters 

Men and women 0.017 -0.016 -0.012 

(-0.038 ; 0.073) (-0.062 ; 0.031) (-0.069 ; 0.045) 

Men 0.094 -0.005 0.011 

(0.052 ; 0.137)*** (-0.055 ; 0.046) (-0.084 ; 0.105) 

Women -0.004 -0.011 -0.039 

(-0.105 ; 0.097) (-0.116 ; 0.095) (-0.103 ; 0.026) 

Men and women aged 

16-44 

0.001 -0.159 -0.047 

(-0.186 ; 0.189) (-0.383 ; 0.065) (-0.157 ; 0.063) 

Men and women aged 

45+ 

0.020 0.000 -0.010 

(-0.034 ; 0.074) (-0.048 ; 0.048) (-0.074 ; 0.053) 

Men aged 16-44 0.201 -0.135 0.164 

(-0.133 ; 0.535) (-0.550 ; 0.280) (-0.055 ; 0.383) 

Men aged 45+ 0.077 0.001 -0.002 

(0.017 ; 0.138)** (-0.047 ; 0.048) (-0.093 ; 0.088) 

Women aged 16-44 -0.046 -0.052 -0.040 

(-0.207 ; 0.116) (-0.311 ; 0.206) (-0.159 ; 0.078) 

Women aged 45+ 0.005 -0.001 -0.035 

(-0.107 ; 0.116) (-0.117 ; 0.114) (-0.123 ; 0.052) 

 



 

425 | P a g e  
 

2. Endocrine and metabolic  

 

The association between a one percentage point increase in the regional employment 

rate sustained for one and four quarters, and the probability of endocrine and metabolic 

longstanding illness, indicated procyclical associations for all statistically significant results 

(Table 23).  

 Statistically significant results for the impact of four and eight quarter time lagged 

regional unemployment rate on the estimated probability of endocrine and metabolic 

longstanding illness showed mixed results.  

 With a one percentage point increase in regional unemployment rate sustained 

for four quarters, the estimated probability of reporting endocrine and metabolic 

longstanding illness increased by 3.8% for women; increased by 4.8% for men 

and women aged 16-44 years; decreased by 4.8% for men aged 45+; and 

increased for women aged 16-44 years by 18.9%. 

 With a one percentage point increase in regional unemployment rate sustained 

for eight quarters the estimated probability of reporting endocrine and metabolic 

longstanding illness decreased by 4.8% for men aged 45+.  
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Table 23: Time lagged models for the impact of regional employment and 

unemployment rates on the estimated probability of endocrine and metabolic longstanding 

illness  

Regional employment rate 

Demographic 

characteristics 

1-quarter 4-quarters 8-quarters 

Men and women 0.012 0.022 0.014 

(-0.015 ; 0.039) (-0.005 ; 0.049) (-0.012 ; 0.040) 

Men -0.005 0.037 0.019 

(-0.032 ; 0.023) (0.009 ; 0.066)** (-0.018 ; 0.057) 

Women 0.016 0.012 0.002 

(-0.018 ; 0.049) (-0.023 ; 0.046) (-0.026 ; 0.030) 

Men and women aged 

16-44 

0.026 0.020 0.022 

(0.010 ; 0.043)*** (0.002 ; 0.039)** (-0.016 ; 0.061) 

Men and women aged 

45+ 

0.009 0.023 0.013 

(-0.021 ; 0.039) (-0.008 ; 0.053) (-0.014 ; 0.040) 

Men aged 16-44 0.003 0.039 -0.029 

(-0.043 ; 0.050) (-0.022 ; 0.100) (-0.131 ; 0.074) 

Men aged 45+ -0.009 0.034 0.027 

(-0.041 ; 0.023) (0.004 ; 0.063)** (-0.009 ; 0.064) 

Women aged 16-44 -0.027 -0.063 0.018 

(-0.095 ; 0.040) (-0.132 ; 0.007) (-0.032 ; 0.067) 

Women aged 45+ 0.024 0.028 -0.002 

(-0.003 ; 0.051) (-0.010 ; 0.065) (-0.034 ; 0.031) 

Regional unemployment rate 

Demographic 

characteristics 

1-quarter 4-quarters 8-quarters 

Men and women -0.025 -0.013 -0.031 

(-0.056 ; 0.006) (-0.049 ; 0.022) (-0.074 ; 0.013) 

Men -0.02 -0.043 -0.043 

(-0.067 ; 0.028) (-0.089 ; 0.003) (-0.092 ; 0.005) 

Women -0.027 0.038 -0.027 

(-0.056 ; 0.002) (0.001 ; 0.076)** (-0.090 ; 0.035) 

Men and women aged 

16-44 

-0.026 0.048 -0.056 

(-0.057 ; 0.006) (0.013 ; 0.084)*** (-0.116 ; 0.004) 

Men and women aged 

45+ 

-0.023 -0.025 -0.026 

(-0.058 ; 0.012) (-0.062 ; 0.012) (-0.068 ; 0.016) 

Men aged 16-44 -0.044 0.002 -0.006 

(-0.114 ; 0.025) (-0.067 ; 0.071) (-0.135 ; 0.122) 

Men aged 45+ -0.012 -0.048 -0.048 

(-0.063 ; 0.039) (-0.089 ; -0.007)** (-0.096 ; -0.000)** 

Women aged 16-44 0.033 0.189 -0.114 

(-0.063 ; 0.129) (0.108 ; 0.271)*** (-0.234 ; 0.006) 

Women aged 45+ -0.038 0.002 -0.005 

(-0.079 ; 0.004) (-0.025 ; 0.029) (-0.059 ; 0.049) 



 

427 | P a g e  
 

3. Mental disorders 

 

There were procyclical associations for all statistically significant results regarding the 

impact of the time lagged regional employment and unemployment rates on the estimated 

probability of reporting mental disorders (Table 24). 

 

Table 24: Time lagged models for the impact of regional employment and 

unemployment rates on the estimated probability of mental disorders 

Regional employment rate 

Demographic 

characteristics 
1-quarter 4-quarters 8-quarters 

Men and women 
0.026 0.036 0.029 

(0.012 ; 0.041)*** (0.019 ; 0.053)*** (0.007 ; 0.050)*** 

Men 
0.020 0.029 0.014 

(-0.009 ; 0.050) (0.002 ; 0.056)** (-0.029 ; 0.057) 

Women 
0.004 0.022 0.012 

(-0.057 ; 0.064) (-0.021 ; 0.065) (-0.062 ; 0.085) 

Men and women aged 

16-44 

0.037 0.035 0.034 
(0.015 ; 0.060)*** (0.019 ; 0.052)*** (-0.003 ; 0.070) 

Men and women aged 

45+ 

0.014 0.035 0.025 
(-0.004 ; 0.032) (-0.000 ; 0.071) (0.004 ; 0.046)** 

Men aged 16-44 
0.028 -0.010 -0.013 

(-0.020 ; 0.076) (-0.052 ; 0.032) (-0.077 ; 0.051) 

Men aged 45+ 
0.013 0.067 0.046 

(-0.055 ; 0.081) (0.010 ; 0.125)** (-0.020 ; 0.113) 

Women aged 16-44 
0.026 0.054 0.056 

(-0.046 ; 0.099) (0.010 ; 0.099)** (-0.082 ; 0.195) 

Women aged 45+ 
-0.015 -0.010 -0.024 

(-0.081 ; 0.051) (-0.084 ; 0.065) (-0.072 ; 0.023) 

Regional unemployment rate 

Demographic 

characteristics 
1-quarter 4-quarters 8-quarters 

Men and women 
-0.038 -0.016 -0.030 

(-0.072 ; -0.003)** (-0.038 ; 0.006) (-0.065 ; 0.004) 

Men 
-0.041 -0.006 -0.027 

(-0.075 ; -0.007)** (-0.047 ; 0.035) (-0.064 ; 0.009) 

Women 
-0.073 -0.038 -0.029 

(-0.139 ; -0.007)** (-0.089 ; 0.013) (-0.104 ; 0.047) 

Men and women aged 

16-44 

-0.073 -0.019 -0.054 
(-0.119 ; -0.026)*** (-0.042 ; 0.004) (-0.101 ; -0.008)** 

Men and women aged 

45+ 

-0.003 -0.010 -0.007 
(-0.046 ; 0.040) (-0.048 ; 0.027) (-0.064 ; 0.050) 

Men aged 16-44 
-0.055 0.039 -0.008 

(-0.128 ; 0.018) (-0.027 ; 0.105) (-0.061 ; 0.045) 

Men aged 45+ 
-0.023 -0.045 -0.051 

(-0.087 ; 0.041) (-0.118 ; 0.028) (-0.155 ; 0.054) 

Women aged 16-44 
-0.171 -0.089 -0.129 

(-0.290 ; -0.053)*** (-0.194 ; 0.017) (-0.245 ; -0.012)** 

Women aged 45+ 
0.004 0.007 0.062 

(-0.088 ; 0.096) (-0.080 ; 0.093) (-0.028 ; 0.152) 

 



 

428 | P a g e  
 

4. Nervous system  

 

For the eight quarter time lagged regional employment and unemployment rates, the 

estimated probability of reporting nervous system disorders, showed a procyclical relationship 

for all statistically significant results (Table 25). There were no statistically significant results 

for the 1 and 4 quarter time lagged models of regional employment and unemployment rates. 

 

Table 25: Time lagged models for the impact of regional employment and unemployment 

rates on estimated probability of nervous system disorders 

Regional employment rate 

Demographic 

characteristics 
1-quarter 4-quarters 8-quarters 

Men and women 
-0.004 -0.009 0.014 

(-0.027 ; 0.020) (-0.035 ; 0.016) (-0.010 ; 0.038) 

Men 
0.000 -0.019 0.027 

(-0.054 ; 0.054) (-0.060 ; 0.022) (-0.037 ; 0.090) 

Women 
0.002 0.010 0.050 

(-0.040 ; 0.044) (-0.030 ; 0.049) (0.025 ; 0.075)*** 

Men and women aged 

16-44 

-0.019 -0.015 0.038 
(-0.061 ; 0.024) (-0.059 ; 0.029) (0.003 ; 0.073)** 

Men and women aged 

45+ 

0.005 -0.008 -0.002 
(-0.024 ; 0.035) (-0.037 ; 0.020) (-0.028 ; 0.024) 

Men aged 16-44 
-0.030 -0.081 0.053 

(-0.125 ; 0.065) (-0.189 ; 0.027) (-0.040 ; 0.145) 

Men aged 45+ 
0.019 0.019 0.014 

(-0.021 ; 0.058) (-0.020 ; 0.057) (-0.054 ; 0.082) 

Women aged 16-44 
-0.007 0.041 0.076 

(-0.077 ; 0.062) (-0.019 ; 0.101) (0.031 ; 0.121)*** 

Women aged 45+ 
0.007 -0.018 0.031 

(-0.045 ; 0.058) (-0.068 ; 0.031) (-0.006 ; 0.067) 

Regional unemployment rate 

Demographic 

characteristics 
1-quarter 4-quarters 8-quarters 

Men and women 
0.021 0.026 -0.006 

(-0.012 ; 0.054) (-0.014 ; 0.067) (-0.052 ; 0.041) 

Men 
-0.015 -0.01 -0.032 

(-0.076 ; 0.045) (-0.059 ; 0.039) (-0.106 ; 0.041) 

Women 
0.004 0.009 -0.085 

(-0.054 ; 0.062) (-0.065 ; 0.083) (-0.169 ; 0.000) 

Men and women aged 

16-44 

0.040 0.018 -0.049 
(-0.025 ; 0.105) (-0.040 ; 0.076) (-0.102 ; 0.003) 

Men and women aged 

45+ 

0.018 0.039 0.029 
(-0.037 ; 0.072) (-0.014 ; 0.092) (-0.035 ; 0.093) 

Men aged 16-44 
0.023 -0.007 -0.033 

(-0.043 ; 0.089) (-0.108 ; 0.095) (-0.145 ; 0.078) 

Men aged 45+ 
-0.035 -0.01 -0.027 

(-0.113 ; 0.043) (-0.067 ; 0.048) (-0.121 ; 0.067) 

Women aged 16-44 
-0.026 -0.035 -0.135 

(-0.130 ; 0.077) (-0.120 ; 0.049) (-0.263 ; -0.006)** 

Women aged 45+ 
0.025 0.042 -0.041 

(-0.051 ; 0.100) (-0.061 ; 0.144) (-0.151 ; 0.069) 
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5. Eye complaints 

 

Countercyclical associations were shown for the impact of the time lagged regional 

employment and unemployment rates on the estimated probability of reporting eye complaints, 

for all statistically significant results (Table 26).  

 

Table 26: Time lagged models for the impact of regional employment and 

unemployment rates on the estimated probability of eye complaints 

Regional employment rate 

Demographic 

characteristics 

1-quarter 4-quarters 8-quarters 

Men and women 0.013 0.004 0.007 
(-0.010 ; 0.036) (-0.020 ; 0.028) (-0.019 ; 0.032) 

Men 0.002 -0.001 -0.029 
(-0.052 ; 0.055) (-0.046 ; 0.045) (-0.079 ; 0.021) 

Women 0.007 -0.016 0.011 
(-0.062 ; 0.076) (-0.052 ; 0.020) (-0.051 ; 0.073) 

Men and women aged 

16-44 

-0.062 -0.045 -0.067 
(-0.106 ; -0.017)*** (-0.087 ; -0.003)** (-0.105 ; -0.030)*** 

Men and women aged 

45+ 

0.026 0.014 0.02 
(-0.001 ; 0.054) (-0.009 ; 0.037) (-0.007 ; 0.046) 

Men aged 16-44 -0.005 0.072 -0.012 
(-0.089 ; 0.078) (-0.003 ; 0.147) (-0.129 ; 0.104) 

Men aged 45+ 0.000 -0.021 -0.036 
(-0.078 ; 0.077) (-0.069 ; 0.027) (-0.084 ; 0.011) 

Women aged 16-44 -0.011 -0.053 -0.002 
(-0.141 ; 0.119) (-0.195 ; 0.089) (-0.125 ; 0.120) 

Women aged 45+ 0.011 -0.007 0.012 
(-0.057 ; 0.080) (-0.043 ; 0.029) (-0.045 ; 0.069) 

Regional unemployment rate 

Demographic 

characteristics 

1-quarter 4-quarters 8-quarters 

Men and women 0.005 0.009 0.015 
(-0.038 ; 0.047) (-0.036 ; 0.054) (-0.035 ; 0.065) 

Men 0.039 0.037 0.051 
(-0.051 ; 0.128) (-0.027 ; 0.101) (-0.016 ; 0.117) 

Women -0.052 -0.032 -0.014 
(-0.120 ; 0.017) (-0.175 ; 0.111) (-0.156 ; 0.128) 

Men and women aged 

16-44 

0.137 0.124 0.118 
(0.019 ; 0.255)** (0.003 ; 0.244)** (0.044 ; 0.191)*** 

Men and women aged 

45+ 

-0.025 -0.020 -0.008 
(-0.080 ; 0.029) (-0.068 ; 0.028) (-0.052 ; 0.036) 

Men aged 16-44 0.187 0.066 0.06 
(0.028 ; 0.347)** (-0.062 ; 0.194) (-0.052 ; 0.172) 

Men aged 45+ 0.003 0.028 0.052 
(-0.109 ; 0.115) (-0.045 ; 0.102) (-0.011 ; 0.116) 

Women aged 16-44 -0.198 -0.002 -0.038 
(-0.458 ; 0.062) (-0.437 ; 0.433) (-0.401 ; 0.324) 

Women aged 45+ -0.036 -0.044 -0.011 
(-0.131 ; 0.058) (-0.177 ; 0.090) (-0.179 ; 0.157) 
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6. Ear complaints 

 

Table 27 shows that the one and four quarter time lagged models of regional 

employment rate on the estimated probability of reporting ear complaints had no statistically 

significant results. For the eight quarter time lagged model, 2 statistically significant results 

were shown. With a one percentage point increase in the regional employment rate sustained 

for 8 quarters the estimated probability of reporting ear complaints increased for women of all 

ages by 5.1%; and for women aged 45+ it increased by 5.1%. 

 With a one percentage point increase in regional unemployment rate sustained for one 

quarter, the estimated probability of reporting ear complaints for women decreased by 11.8%; 

and for women aged 45+ the estimated probability decreased by -14.7%. For the eight quarter 

time lagged model, the estimated probability of ear complaints decreased for women by 6.7%; 

increased for women aged 16-44 by 16.7%; and decreased by 12.7% for women aged 45+.  
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Table 27: Time lagged models for the impact of regional employment and 

unemployment rates on the estimated probability of ear complaints 

Regional employment rate 

Demographic 

characteristics 

1-quarter 4-quarters 8-quarters 

Men and women -0.012 0.000 0.002 
(-0.037 ; 0.013) (-0.031 ; 0.031) (-0.017 ; 0.021) 

Men -0.015 0.028 0.001 
(-0.066 ; 0.037) (-0.038 ; 0.094) (-0.050 ; 0.053) 

Women -0.009 0.011 0.051 
(-0.054 ; 0.035) (-0.041 ; 0.063) (0.014 ; 0.088)*** 

Men and women aged 

16-44 

-0.001 -0.006 0.022 
(-0.042 ; 0.041) (-0.066 ; 0.054) (-0.074 ; 0.118) 

Men and women aged 

45+ 

-0.013 0.002 -0.003 
(-0.043 ; 0.018) (-0.042 ; 0.046) (-0.028 ; 0.023) 

Men aged 16-44 -0.023 -0.032 0.052 
(-0.124 ; 0.078) (-0.123 ; 0.060) (-0.116 ; 0.219) 

Men aged 45+ -0.009 0.041 -0.012 
(-0.063 ; 0.046) (-0.037 ; 0.118) (-0.072 ; 0.047) 

Women aged 16-44 0.028 0.061 0.068 
(-0.051 ; 0.108) (-0.035 ; 0.157) (-0.079 ; 0.215) 

Women aged 45+ -0.017 0.004 0.051 
(-0.088 ; 0.055) (-0.067 ; 0.076) (0.010 ; 0.092)** 

Regional unemployment rate 

Demographic 

characteristics 

1-quarter 4-quarters 8-quarters 

Men and women 0.003 0.024 0.007 
(-0.044 ; 0.050) (-0.029 ; 0.078) (-0.034 ; 0.047) 

Men 0.045 0.053 0.008 
(-0.032 ; 0.122) (-0.040 ; 0.146) (-0.064 ; 0.080) 

Women -0.118 -0.034 -0.067 
(-0.224 ; -0.013)** (-0.132 ; 0.063) (-0.133 ; -0.002)** 

Men and women aged 

16-44 

0.058 0.037 0.063 
(-0.022 ; 0.139) (-0.067 ; 0.141) (-0.003 ; 0.130) 

Men and women aged 

45+ 

-0.014 0.019 -0.008 
(-0.066 ; 0.039) (-0.052 ; 0.090) (-0.047 ; 0.031) 

Men aged 16-44 0.086 0.079 -0.067 
(-0.037 ; 0.209) (-0.139 ; 0.298) (-0.201 ; 0.066) 

Men aged 45+ 0.031 0.044 0.029 
(-0.044 ; 0.107) (-0.056 ; 0.144) (-0.046 ; 0.103) 

Women aged 16-44 -0.031 -0.099 0.167 
(-0.313 ; 0.251) (-0.428 ; 0.229) (0.008 ; 0.326)** 

Women aged 45+ -0.147 -0.019 -0.127 
(-0.246 ; -0.048)*** (-0.116 ; 0.077) (-0.232 ; -0.022)** 
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7. Heart and circulatory system  

 

Table 28 shows no statistically significant results between the time lagged regional 

employment rate and the estimated probability of reporting heart and circulatory system 

disorders.  

With a one percentage point increase in regional unemployment rate sustained for one 

quarter, the estimated probability of reporting heart and circulatory system disorder decreased 

by 13.9% for women aged 16-44.  
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Table 28:  Time lagged models for the impact of regional employment and 

unemployment rates the estimated probability of heart and circulatory system disorders 

Regional employment rate 

Demographic 

characteristics 

1-quarter 4-quarters 8-quarters 

Men and women 0.005 0.009 0.007 
(-0.007 ; 0.016) (-0.008 ; 0.026) (-0.008 ; 0.022) 

Men -0.007 0.007 -0.005 
(-0.030 ; 0.017) (-0.019 ; 0.032) (-0.022 ; 0.012) 

Women 0.018 0.029 0.026 
(-0.017 ; 0.053) (-0.013 ; 0.070) (-0.006 ; 0.058) 

Men and women aged 

16-44 

0.012 0.012 0.016 
(-0.021 ; 0.044) (-0.015 ; 0.038) (-0.018 ; 0.049) 

Men and women aged 

45+ 

0.004 0.008 0.006 
(-0.008 ; 0.015) (-0.008 ; 0.024) (-0.007 ; 0.019) 

Men aged 16-44 -0.028 0.000 -0.001 
(-0.106 ; 0.050) (-0.081 ; 0.080) (-0.107 ; 0.106) 

Men aged 45+ -0.003 0.006 -0.004 
(-0.020 ; 0.013) (-0.017 ; 0.030) (-0.023 ; 0.015) 

Women aged 16-44 0.101 0.074 0.068 
(-0.003 ; 0.205) (-0.018 ; 0.165) (-0.024 ; 0.160) 

Women aged 45+ 0.006 0.021 0.018 
(-0.022 ; 0.034) (-0.017 ; 0.060) (-0.004 ; 0.040) 

Regional unemployment rate 

Demographic 

characteristics 

1-quarter 4-quarters 8-quarters 

Men and women -0.003 -0.011 -0.004 
(-0.020 ; 0.014) (-0.040 ; 0.019) (-0.026 ; 0.019) 

Men 0.019 0.010 0.020 
(-0.014 ; 0.051) (-0.028 ; 0.048) (-0.007 ; 0.047) 

Women -0.016 -0.022 -0.020 
(-0.047 ; 0.015) (-0.065 ; 0.020) (-0.096 ; 0.055) 

Men and women aged 

16-44 

-0.025 -0.036 0.006 
(-0.099 ; 0.048) (-0.090 ; 0.018) (-0.088 ; 0.100) 

Men and women aged 

45+ 

0.000 -0.007 -0.006 
(-0.014 ; 0.014) (-0.031 ; 0.018) (-0.023 ; 0.012) 

Men aged 16-44 0.075 0.020 0.077 
(-0.052 ; 0.201) (-0.114 ; 0.153) (-0.078 ; 0.232) 

Men aged 45+ 0.010 0.008 0.011 
(-0.016 ; 0.036) (-0.024 ; 0.041) (-0.011 ; 0.033) 

Women aged 16-44 -0.139 -0.064 -0.029 
(-0.267 ; -0.010)** (-0.190 ; 0.061) (-0.193 ; 0.135) 

Women aged 45+ 0.002 -0.015 -0.018 
(-0.024 ; 0.028) (-0.049 ; 0.020) (-0.085 ; 0.050) 
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8. Respiratory system 

 

The impact of the four and eight quarter time lagged regional employment rate on the 

estimated probability of reporting respiratory system disorder indicated procyclical 

associations for statistically significant results (Table 29).  

With a one percentage point increase in regional unemployment rate sustained for 8 

quarters, the estimated probability of respiratory system disorder for men of all ages decreased 

by 3.8%. 
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Table 29: Time lagged models for the impact of regional employment and 

unemployment rates on the estimated probability of respiratory system disorders 

Regional employment rate 

Demographic 

characteristics 

1-quarter 4-quarters 8-quarters 

Men and women 0.007 0.016 0.016 
(-0.006 ; 0.020) (0.003 ; 0.029)** (0.001 ; 0.032)** 

Men -0.008 0.005 0.030 
(-0.032 ; 0.016) (-0.023 ; 0.034) (0.004 ; 0.056)** 

Women -0.011 0.009 -0.009 
(-0.046 ; 0.023) (-0.012 ; 0.029) (-0.029 ; 0.010) 

Men and women aged 

16-44 

0.008 0.016 0.020 
(-0.016 ; 0.033) (-0.004 ; 0.036) (-0.001 ; 0.042) 

Men and women aged 

45+ 

0.005 0.014 0.012 
(-0.012 ; 0.022) (-0.005 ; 0.033) (-0.010 ; 0.034) 

Men aged 16-44 -0.009 -0.006 0.035 
(-0.048 ; 0.030) (-0.047 ; 0.034) (-0.012 ; 0.081) 

Men aged 45+ -0.007 0.016 0.029 
(-0.042 ; 0.028) (-0.013 ; 0.046) (-0.002 ; 0.059) 

Women aged 16-44 -0.006 0.021 -0.001 
(-0.064 ; 0.051) (-0.024 ; 0.067) (-0.030 ; 0.028) 

Women aged 45+ -0.018 -0.004 -0.018 
(-0.040 ; 0.004) (-0.027 ; 0.020) (-0.048 ; 0.012) 

Regional unemployment rate 

Demographic 

characteristics 

1-quarter 4-quarters 8-quarters 

Men and women 0.006 -0.002 -0.031 
(-0.016 ; 0.028) (-0.025 ; 0.022) (-0.062 ; 0.000) 

Men 0.026 0.017 -0.038 
(-0.024 ; 0.077) (-0.027 ; 0.061) (-0.066 ; -0.009)*** 

Women 0.008 0.003 0.014 
(-0.042 ; 0.058) (-0.032 ; 0.038) (-0.046 ; 0.074) 

Men and women aged 

16-44 

0.024 0.000 -0.030 
(-0.013 ; 0.061) (-0.030 ; 0.031) (-0.083 ; 0.023) 

Men and women aged 

45+ 

-0.008 -0.001 -0.029 
(-0.036 ; 0.019) (-0.036 ; 0.033) (-0.067 ; 0.008) 

Men aged 16-44 0.038 0.018 -0.047 
(-0.016 ; 0.093) (-0.038 ; 0.075) (-0.121 ; 0.028) 

Men aged 45+ 0.013 0.013 -0.030 
(-0.052 ; 0.078) (-0.050 ; 0.076) (-0.077 ; 0.017) 

Women aged 16-44 0.035 -0.016 0.023 
(-0.051 ; 0.121) (-0.054 ; 0.023) (-0.042 ; 0.089) 

Women aged 45+ -0.016 0.018 0.008 
(-0.076 ; 0.044) (-0.026 ; 0.062) (-0.076 ; 0.092) 
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9. Digestive system  

 

The impact of the regional employment rate sustained for 4 quarters, indicated that the 

estimated probability of reporting digestive system disorders increased for men and for women 

of all ages by 2%; for men by 3.6%; and for men aged 16-44 by 6.6% (Table 30). 

The only statistically significant result for the impact of the time lagged regional 

unemployment rate on the estimated probability of reporting digestive system disorders, was 

for the 8-quarter time lagged model. With a one percentage point increase in the regional 

unemployment rate sustained for eight quarters, the estimated probability of digestive system 

disorders increased by 5.8% for men and women aged 16-44.  
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Table 30: Time lagged models for the impact of regional employment and 

unemployment rates on the estimated probability of digestive system disorders 

Regional employment rate 

Demographic 

characteristics 
1-quarter 4-quarters 8-quarters 

Men and women 
0.012 0.020 0.006 

(-0.007 ; 0.031) (0.005 ; 0.036)*** (-0.011 ; 0.023) 

Men 
0.01 0.036 -0.002 

(-0.025 ; 0.046) (0.002 ; 0.069)** (-0.047 ; 0.044) 

Women 
-0.007 0.001 -0.005 

(-0.040 ; 0.026) (-0.033 ; 0.034) (-0.032 ; 0.022) 

Men and women aged 

16-44 

0.007 0.019 0.001 
(-0.016 ; 0.030) (-0.005 ; 0.044) (-0.029 ; 0.031) 

Men and women aged 

45+ 

0.014 0.020 0.008 
(-0.007 ; 0.035) (-0.000 ; 0.040) (-0.007 ; 0.023) 

Men aged 16-44 
0.008 0.066 0.007 

(-0.051 ; 0.067) (0.010 ; 0.122)** (-0.100 ; 0.114) 

Men aged 45+ 
0.009 0.017 -0.005 

(-0.029 ; 0.048) (-0.028 ; 0.063) (-0.025 ; 0.014) 

Women aged 16-44 
0.018 0.004 0.004 

(-0.031 ; 0.067) (-0.058 ; 0.067) (-0.047 ; 0.055) 

Women aged 45+ 
-0.016 -0.001 -0.006 

(-0.052 ; 0.020) (-0.028 ; 0.025) (-0.034 ; 0.021) 

Regional unemployment rate 

Demographic 

characteristics 
1-quarter 4-quarters 8-quarters 

Men and women 
-0.006 -0.011 0.013 

(-0.027 ; 0.015) (-0.039 ; 0.017) (-0.014 ; 0.041) 

Men 
0.003 -0.007 0.005 

(-0.041 ; 0.046) (-0.050 ; 0.037) (-0.050 ; 0.060) 

Women 
-0.012 -0.016 0.043 

(-0.047 ; 0.023) (-0.075 ; 0.044) (-0.016 ; 0.103) 

Men and women aged 

16-44 

0.009 -0.015 0.058 
(-0.040 ; 0.058) (-0.087 ; 0.056) (0.017 ; 0.099)*** 

Men and women aged 

45+ 

-0.011 -0.007 -0.005 
(-0.034 ; 0.011) (-0.043 ; 0.030) (-0.041 ; 0.032) 

Men aged 16-44 
-0.014 -0.032 0.038 

(-0.085 ; 0.058) (-0.081 ; 0.017) (-0.118 ; 0.194) 

Men aged 45+ 
0.013 0.012 -0.008 

(-0.028 ; 0.054) (-0.063 ; 0.087) (-0.047 ; 0.031) 

Women aged 16-44 
-0.009 -0.089 0.088 

(-0.122 ; 0.103) (-0.257 ; 0.079) (-0.040 ; 0.216) 

Women aged 45+ 
-0.016 0.017 0.025 

(-0.060 ; 0.028) (-0.068 ; 0.101) (-0.030 ; 0.080) 
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10.   Genitourinary system 

 

No statistically significant results were found between the time lagged regional 

employment and unemployment rates and the probability of reporting genitourinary system 

disorders (Table 31). 

 

Table 31: Time lagged models for the impact of regional employment and 

unemployment rates on the estimated probability of genitourinary system disorders 

Regional employment rate 

Demographic 

characteristics 
1-quarter 4-quarters 8-quarters 

Men and women 
-0.024 -0.020 -0.003 

(-0.055 ; 0.007) (-0.041 ; 0.001) (-0.030 ; 0.024) 

Men 
-0.008 0.015 0.043 

(-0.050 ; 0.034) (-0.057 ; 0.087) (-0.036 ; 0.123) 

Women 
-0.044 -0.027 0.017 

(-0.114 ; 0.025) (-0.098 ; 0.045) (-0.049 ; 0.083) 

Men and women aged 

16-44 

-0.016 -0.023 0.000 
(-0.074 ; 0.042) (-0.067 ; 0.021) (-0.059 ; 0.059) 

Men and women aged 

45+ 

-0.019 -0.007 0.010 
(-0.044 ; 0.006) (-0.043 ; 0.028) (-0.018 ; 0.039) 

Men aged 16-44 
-0.025 -0.014 -0.040 

(-0.180 ; 0.131) (-0.201 ; 0.173) (-0.266 ; 0.185) 

Men aged 45+ 
-0.002 0.022 0.057 

(-0.048 ; 0.043) (-0.046 ; 0.091) (-0.037 ; 0.151) 

Women aged 16-44 
-0.029 -0.031 0.02 

(-0.117 ; 0.058) (-0.102 ; 0.039) (-0.061 ; 0.102) 

Women aged 45+ 
-0.054 -0.025 0.015 

(-0.126 ; 0.018) (-0.115 ; 0.065) (-0.045 ; 0.075) 

Regional unemployment rate 

Demographic 

characteristics 
1-quarter 4-quarters 8-quarters 

Men and women 
0.001 -0.023 -0.009 

(-0.067 ; 0.069) (-0.064 ; 0.019) (-0.053 ; 0.035) 

Men 
0.043 0.008 -0.007 

(-0.045 ; 0.131) (-0.080 ; 0.096) (-0.121 ; 0.107) 

Women 
0.036 -0.028 0.019 

(-0.074 ; 0.146) (-0.114 ; 0.058) (-0.039 ; 0.078) 

Men and women aged 

16-44 

0.039 0.008 0.02 
(-0.103 ; 0.181) (-0.061 ; 0.076) (-0.045 ; 0.086) 

Men and women aged 

45+ 

-0.014 -0.041 -0.028 
(-0.066 ; 0.038) (-0.095 ; 0.013) (-0.095 ; 0.038) 

Men aged 16-44 
0.145 0.047 -0.051 

(-0.105 ; 0.395) (-0.190 ; 0.284) (-0.361 ; 0.259) 

Men aged 45+ 
0.018 -0.005 -0.004 

(-0.069 ; 0.104) (-0.109 ; 0.099) (-0.128 ; 0.120) 

Women aged 16-44 
-0.034 -0.056 0.018 

(-0.220 ; 0.152) (-0.209 ; 0.096) (-0.093 ; 0.130) 

Women aged 45+ 
0.082 -0.006 0.021 

(-0.008 ; 0.172) (-0.100 ; 0.088) (-0.063 ; 0.105) 
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11. Skin complaints 

Table 32 shows that with a one-percentage point increase in the regional employment 

rate sustained for one quarter, the estimated probability of reporting skin complaints decreased 

for women aged 45+ by 7%.  

 With a one percentage point increase in regional unemployment rate sustained for one 

quarter, the estimated probability of reporting skin complaints decreased for men aged 45+ by 

9%. With a one percentage point increase in regional unemployment rate sustained for 4 

quarters, the estimated probability of reporting skin complaints decreased for men aged 45+ by 

10.4%.  
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Table 32: Time lagged models for the impact of regional employment and 

unemployment rates on the estimated probability of skin complaints 

Regional employment rate 

Demographic 

characteristics 

1-quarter 4-quarters 8-quarters 

Men and women -0.003 0.013 0.002 
(-0.028 ; 0.023) (-0.009 ; 0.035) (-0.021 ; 0.024) 

Men 0.023 0.055 0.073 
(-0.076 ; 0.121) (-0.030 ; 0.140) (-0.017 ; 0.164) 

Women -0.012 0.027 -0.021 
(-0.066 ; 0.042) (-0.011 ; 0.065) (-0.094 ; 0.052) 

Men and women aged 

16-44 

0.021 0.028 0.012 
(-0.019 ; 0.061) (-0.011 ; 0.066) (-0.031 ; 0.055) 

Men and women aged 

45+ 

-0.022 0.002 -0.005 
(-0.053 ; 0.009) (-0.039 ; 0.044) (-0.037 ; 0.027) 

Men aged 16-44 0.033 0.081 0.087 
(-0.093 ; 0.159) (-0.018 ; 0.180) (-0.038 ; 0.212) 

Men aged 45+ 0.014 0.028 0.067 
(-0.077 ; 0.106) (-0.076 ; 0.133) (-0.003 ; 0.136) 

Women aged 16-44 0.033 0.022 -0.008 
(-0.029 ; 0.095) (-0.066 ; 0.111) (-0.101 ; 0.085) 

Women aged 45+ -0.070 0.03 -0.038 
(-0.119 ; -0.021)*** (-0.026 ; 0.085) (-0.130 ; 0.054) 

Regional unemployment rate 

Demographic 

characteristics 

1-quarter 4-quarters 8-quarters 

Men and women -0.02 -0.026 -0.01 
(-0.073 ; 0.032) (-0.097 ; 0.045) (-0.068 ; 0.048) 

Men -0.015 -0.009 -0.006 
(-0.108 ; 0.078) (-0.127 ; 0.109) (-0.098 ; 0.087) 

Women -0.057 -0.08 -0.025 
(-0.170 ; 0.056) (-0.195 ; 0.036) (-0.078 ; 0.028) 

Men and women aged 

16-44 

0.008 0.011 0.016 
(-0.086 ; 0.101) (-0.098 ; 0.119) (-0.062 ; 0.094) 

Men and women aged 

45+ 

-0.048 -0.063 -0.034 
(-0.099 ; 0.002) (-0.132 ; 0.006) (-0.108 ; 0.040) 

Men aged 16-44 0.071 0.098 0.058 
(-0.075 ; 0.217) (-0.077 ; 0.273) (-0.066 ; 0.181) 

Men aged 45+ -0.090 -0.104 -0.058 
(-0.163 ; -0.017)** (-0.194 ; -0.013)** (-0.156 ; 0.040) 

Women aged 16-44 -0.095 -0.069 0.006 
(-0.248 ; 0.058) (-0.233 ; 0.094) (-0.075 ; 0.087) 

Women aged 45+ -0.014 -0.087 -0.051 
(-0.118 ; 0.089) (-0.203 ; 0.029) (-0.148 ; 0.046) 
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 12.    Musculoskeletal system  

 

Time lagged regional employment and unemployment rates on the estimated 

probability of reporting musculoskeletal system disorders, indicated procyclical relationships 

for all statistically significant results (Table 33).  

 

Table 33: Time lagged models for the impact of regional employment and 

unemployment rates on the estimated probability of musculoskeletal system disorders 

Regional employment rate 

Demographic 

characteristics 

1-quarter 4-quarters 8-quarters 

Men and women 0.008 0.013 0.008 
(0.000 ; 0.016)** (0.004 ; 0.023)*** (-0.006 ; 0.022) 

Men 0.007 0.030 0.003 
(-0.015 ; 0.030) (0.002 ; 0.058)** (-0.023 ; 0.029) 

Women -0.004 0.007 0.005 
(-0.038 ; 0.031) (-0.009 ; 0.022) (-0.020 ; 0.031) 

Men and women aged 

16-44 

0.015 0.023 0.026 
(0.002 ; 0.027)** (0.009 ; 0.038)*** (0.004 ; 0.048)** 

Men and women aged 

45+ 

0.002 0.006 -0.002 
(-0.006 ; 0.010) (-0.005 ; 0.016) (-0.012 ; 0.009) 

Men aged 16-44 0.010 0.041 0.012 
(-0.027 ; 0.046) (-0.010 ; 0.091) (-0.031 ; 0.055) 

Men aged 45+ 0.005 0.024 -0.001 
(-0.018 ; 0.028) (0.006 ; 0.043)** (-0.021 ; 0.019) 

Women aged 16-44 0.000 0.010 0.042 
(-0.056 ; 0.056) (-0.021 ; 0.042) (-0.013 ; 0.098) 

Women aged 45+ -0.005 0.005 -0.006 
(-0.033 ; 0.023) (-0.015 ; 0.024) (-0.025 ; 0.013) 

Regional unemployment rate 

Demographic 

characteristics 

1-quarter 4-quarters 8-quarters 

Men and women -0.002 -0.009 -0.008 
(-0.020 ; 0.016) (-0.025 ; 0.007) (-0.024 ; 0.009) 

Men -0.014 -0.036 -0.018 
(-0.043 ; 0.015) (-0.062 ; -0.009)*** (-0.054 ; 0.018) 

Women -0.008 0.003 -0.008 
(-0.060 ; 0.044) (-0.034 ; 0.040) (-0.048 ; 0.032) 

Men and women aged 

16-44 

-0.008 -0.022 -0.030 
(-0.043 ; 0.027) (-0.049 ; 0.005) (-0.062 ; 0.003) 

Men and women aged 

45+ 

0.001 -0.003 0.002 
(-0.014 ; 0.017) (-0.021 ; 0.015) (-0.014 ; 0.018) 

Men aged 16-44 -0.024 -0.045 -0.033 
(-0.088 ; 0.040) (-0.103 ; 0.013) (-0.080 ; 0.013) 

Men aged 45+ -0.007 -0.030 -0.012 
(-0.026 ; 0.012) (-0.050 ; -0.010)*** (-0.043 ; 0.020) 

Women aged 16-44 0.006 0.001 -0.039 
(-0.068 ; 0.081) (-0.066 ; 0.068) (-0.107 ; 0.029) 

Women aged 45+ -0.011 0.003 0.002 
(-0.058 ; 0.036) (-0.026 ; 0.032) (-0.032 ; 0.035) 
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13.    Infectious disease 

 
With a one percentage point increase in the regional employment rate sustained for 4 

quarters, the estimated probability of reporting infectious disease decreased by 22.3% for men 

aged 16-44 (Table 34).  

With a one percentage point increase in the regional unemployment rate sustained for 

8 quarters, the estimated probability of reporting infectious disease increased by 51.1% for 

women aged 16-44.  
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Table 34: Time lagged models for the impact of regional employment and 

unemployment rates on the estimated probability of infectious diseases 

Regional employment rate 

Demographic 

characteristics 

1-quarter 4-quarters 8-quarters 

Men and women 0.015 0.025 0.042 
(-0.084 ; 0.114) (-0.070 ; 0.120) (-0.055 ; 0.139) 

Men 0.003 -0.083 0.018 
(-0.139 ; 0.145) (-0.258 ; 0.093) (-0.183 ; 0.219) 

Women 0.050 0.163 0.091 
(-0.156 ; 0.256) (-0.014 ; 0.339) (-0.123 ; 0.306) 

Men and women aged 

16-44 

0.085 0.007 0.001 
(-0.075 ; 0.245) (-0.118 ; 0.132) (-0.160 ; 0.162) 

Men and women aged 

45+ 

-0.055 0.034 0.068 
(-0.168 ; 0.058) (-0.061 ; 0.129) (-0.069 ; 0.206) 

Men aged 16-44 0.148 -0.223 -0.104 
(-0.181 ; 0.477) (-0.367 ; -0.079)*** (-0.454 ; 0.247) 

Men aged 45+ -0.141 0.074 0.183 
(-0.377 ; 0.095) (-0.228 ; 0.376) (-0.022 ; 0.387) 

Women aged 16-44 0.190 0.267 -0.079 
(-0.074 ; 0.453) (-0.111 ; 0.645) (-0.394 ; 0.236) 

Women aged 45+ -0.060 0.074 0.201 
(-0.341 ; 0.221) (-0.065 ; 0.214) (-0.045 ; 0.446) 

Regional unemployment rate 

Demographic 

characteristics 

1-quarter 4-quarters 8-quarters 

Men and women -0.075 0.010 0.019 
(-0.254 ; 0.103) (-0.141 ; 0.161) (-0.109 ; 0.146) 

Men -0.066 0.167 -0.015 
(-0.278 ; 0.147) (-0.088 ; 0.422) (-0.152 ; 0.122) 

Women -0.083 -0.211 0.353 
(-0.467 ; 0.302) (-0.446 ; 0.024) (-0.043 ; 0.748) 

Men and women aged 

16-44 

-0.189 0.071 0.121 
(-0.576 ; 0.198) (-0.159 ; 0.301) (-0.059 ; 0.301) 

Men and women aged 

45+ 

0.054 -0.031 -0.068 
(-0.141 ; 0.250) (-0.201 ; 0.139) (-0.270 ; 0.134) 

Men aged 16-44 -0.328 0.264 0.137 
(-0.926 ; 0.270) (-0.076 ; 0.603) (-0.099 ; 0.373) 

Men aged 45+ 0.249 0.036 -0.242 
(-0.154 ; 0.652) (-0.336 ; 0.408) (-0.516 ; 0.032) 

Women aged 16-44 0.011 -0.181 0.511 
(-0.646 ; 0.668) (-0.507 ; 0.146) (0.051 ; 0.970)** 

Women aged 45+ -0.186 -0.245 0.257 
(-0.387 ; 0.016) (-0.596 ; 0.106) (-0.250 ; 0.764) 
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14.  Blood and related organs 

 

Mixed results were found between the time lagged regional employment and 

unemployment rates and the estimated probability of reporting blood and related organ 

disorders (Table 35).   

 

Table 35:  Time lagged models for the impact of regional employment and 

unemployment rates on the estimated probability of blood and related organ disorders  

Regional employment rate 

Demographic 

characteristics 

1-quarter 4-quarters 8-quarters 

Men and women 0.004 0.002 0.054 
(-0.042 ; 0.049) (-0.032 ; 0.037) (0.007 ; 0.102)** 

Men -0.124 0.016 -0.077 
(-0.186 ; -0.063)*** (-0.060 ; 0.093) (-0.108 ; -0.045)*** 

Women 0.004 -0.089 0.083 
(-0.057 ; 0.066) (-0.192 ; 0.014) (0.005 ; 0.161)** 

Men and women 

aged 16-44 

-0.003 0.005 0.127 
(-0.085 ; 0.079) (-0.101 ; 0.111) (0.035 ; 0.218)*** 

Men and women 

aged 45+ 

0.016 0.009 0.029 
(-0.031 ; 0.063) (-0.045 ; 0.062) (-0.004 ; 0.062) 

Men aged 16-44 -0.243 0.009 -0.020 
(-0.424 ; -0.062)*** (-0.189 ; 0.208) (-0.209 ; 0.170) 

Men aged 45+ -0.079 0.027 -0.094 
(-0.150 ; -0.008)** (-0.075 ; 0.129) (-0.154 ; -0.035)*** 

Women aged 16-

44 

-0.017 -0.075 0.184 
(-0.148 ; 0.113) (-0.306 ; 0.157) (0.063 ; 0.306)*** 

Women aged 45+ 0.011 -0.110 0.018 
(-0.064 ; 0.085) (-0.174 ; -0.045)*** (-0.033 ; 0.068) 

Regional unemployment rate 

Demographic 

characteristics 

1-quarter 4-quarters 8-quarters 

Men and women -0.041 0.004 -0.034 
(-0.147 ; 0.065) (-0.081 ; 0.090) (-0.125 ; 0.058) 

Men 0.169 0.054 0.196 
(0.044 ; 0.295)*** (-0.102 ; 0.209) (0.077 ; 0.314)*** 

Women -0.096 0.105 -0.113 
(-0.189 ; -0.003)** (-0.035 ; 0.245) (-0.243 ; 0.018) 

Men and women 

aged 16-44 

-0.107 -0.068 -0.159 
(-0.280 ; 0.065) (-0.224 ; 0.088) (-0.340 ; 0.023) 

Men and women 

aged 45+ 

-0.022 0.029 0.016 
(-0.141 ; 0.097) (-0.059 ; 0.118) (-0.059 ; 0.090) 

Men aged 16-44 0.298 -0.030 0.152 
(-0.048 ; 0.644) (-0.198 ; 0.138) (0.000 ; 0.303)** 

Men aged 45+ 0.125 0.076 0.218 
(-0.012 ; 0.262) (-0.141 ; 0.292) (0.093 ; 0.343)*** 

Women aged 16-

44 

-0.193 0.043 -0.272 
(-0.379 ; -0.006)** (-0.144 ; 0.229) (-0.526 ; -0.019)** 

Women aged 45+ -0.043 0.156 -0.018 
(-0.154 ; 0.069) (0.018 ; 0.295)** (-0.190 ; 0.155) 

 


