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Abstract 

 

The work environment constitutes a key social determinant of health, yet previous research is 

relatively limited vis-à-vis the contribution of both physical and psychosocial work-related 

stressors on occupational class differences in health among Swedish employees. This study 

used cross-sectional data from the Swedish Level of Living Survey 2010 to assess the 

mediating effect of physical and psychosocial work-related stressors to occupational class 

differences in physical and mental ill health in Sweden. Disparities between gender were also 

considered. A sub-sample of 2,624 full- and part-time employed individuals aged 18-65 was 

analysed using logistic regression. Employees who belonged to higher occupational classes 

had a lower risk of physical ill health compared to employees from lower occupational classes 

when age, gender and part-time work is accounted for – but there was no evidence of an 

occupational class gradient in mental ill health. Similar results were observed among men and 

women. In line with previous research, differential exposure to physical work-related stressors 

explained most of the occupational class gradient in physical ill health, yet certain psychosocial 

work-related stressors were also influential. Future research should further examine what other 

work-related factors – or social determinants of health – can help explain the association 

between occupational class and mental health.   

 

Key words: health inequalities; social gradient; occupational class; the work environment; 

physical work-related stressors; psychosocial work-related stressors; sweden 

 

 



 

 

Table of Contents 

 

Introduction ............................................................................................................................................................ 1 

Study aim and research questions ........................................................................................................................... 3 

Theoretical framework and previous research ........................................................................................................ 4 

The occupational class gradient in health .......................................................................................................... 4 
The work environment: An explanatory factor for the occupational class gradient in health ............................ 5 
The health-damaging effects of physical and psychosocial work-related stressors ........................................... 8 
The contribution of physical and psychosocial work-related stressors to the occupational health-gradient .... 10 

Data and methods ................................................................................................................................................. 12 

Data .................................................................................................................................................................. 12 
Variable definitions .......................................................................................................................................... 12 
Statistical analysis ............................................................................................................................................ 15 

Results .................................................................................................................................................................. 17 

Discussion............................................................................................................................................................. 24 

Strengths and limitations of the study .............................................................................................................. 28 
Conclusions and implications .......................................................................................................................... 29 
Acknowledgements .......................................................................................................................................... 30 

References ............................................................................................................................................................ 31 

APPENDIX A ...................................................................................................................................................... 37 

APPENDIX B ....................................................................................................................................................... 39 

APPENDIX C ....................................................................................................................................................... 40 

 

 

 

 



 

  1 

Introduction 

Despite the Swedish welfare state being characterised by universalism and high levels of social 

expenditure, as elsewhere, individuals with a lower socioeconomic position (SEP) have an 

increasingly higher risk of poor health (Erikson & Torssander, 2008; Fritzell, Lennartsson, & 

Lundberg, 2007). The social gradient in health is observed in the general population, as well 

as among the employed. In 2016, the cost of sickness cash benefits amounted to a total of 33.7 

billion SEK in payments for the Swedish government, the main reasons for sick leave being 

musculoskeletal- and mental disorders (Lewis & Mathiassen, 2013). However, the majority of 

sickness cash benefits in Sweden went to employees from lower socioeconomic classes, 

women, and those employed in the public sector (Thorsen et al. 2015). Sickness absence causes 

high costs for society, productivity loss for organisations, and undoubtedly impact the life-

quality of individuals and their families (Lewis & Mathiassen, 2013). 

Occupational class has been widely used as a measure of SEP to better understand 

differences in health between employees. Occupational status reflects the exposure to a certain 

physical and psychosocial work environment that confronts employees with work-related 

stressors on a daily basis (Piha et al. 2009). Long-term exposure to physical and psychosocial 

work-related stressors increases the risk of sickness absence (Burgard & Lin, 2013). Yet, the 

exposure to specific physical and psychosocial work-related stressors has been associated with 

occupational class – where generally employees from lower occupational classes have poorer 

work environments (Borg & Kristensen, 2000). Accordingly, the work environment constitutes 

a key social determinant of health that can possibly explain the social gradient in health 

between employees from different occupational classes (Toivanen, 2007).   

Since the beginning of the 20th century, the expansion of the service sector has 

considerably changed the Swedish work environment and presented new challenges to 

employee health, especially seen in the rise of psychosocial ill health. At the same time, 

traditional problems of more physical nature remain (Johansson, 2016). Modern working life 

is characterised by a high number of quality jobs at the top of the occupational class structure 

that place greater psychosocial demands on employees (Burgard & Lin, 2013). Today, stress 

and mental strain are the most common problems caused by work among Swedish employees. 

Simultaneously, many employees still face physical demands at work – not only in traditional 

manual-intensive sectors, such as construction and manufacturing, but increasingly so in the 

human service sector (Swedish Work Environment Authority, 2015). Moreover, the Swedish 

labour market remains gender-segregated, with a high concentration of women working in the 
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public sector and in “female industries” that involve care provision, education, and services 

(Evertsson & Duvander, 2010). Also, despite generous family-friendly policies, the ability to 

balance paid work and unpaid household work remains stressful for women. A total of 37 per 

cent of Swedish women with young children worked part-time in 2012, and those working full-

time experience higher work-family conflict than men (Leineweber et al. 2014).  

A limited number of studies on the contribution of the work environment to health 

inequalities between employees from different occupational classes have examined a selection 

of both physical and psychosocial work-related stressors (Niedhammer et al. 2008; Lahelma, 

Laaksonen, & Aittomäki, 2009). Furthermore, the most commonly studied health outcomes are 

self-rated health (SRH) (Schrijvers et al. 1998; Hemström, 2005; Aldabe et al. 2010) and 

cardiovascular disease (Marmot & Theorell, 1988; Andersen et al. 2004; Huisman et al. 2008). 

Studies including a range of general, physical and mental health outcomes are rare (Laaksonen 

et al. 2006; Hämmig & Bauer, 2013). Also, few studies include both manual and non-manual 

workers (Laaksonen et al. 2010; Niedhammer et al. 2008). Besides, a relatively limited number 

of studies have examined the effect of the work environment in shaping health inequalities in 

Sweden (Lundberg, 1991; Voss, Floderus, & Diderichsen, 2001; Hemström, 2005; Lund et al. 

2008; Löve et al. 2013). Therefore, the purpose of this study is to contribute to the current 

literature by assessing the extent to which physical and psychosocial work-related stressors 

contribute to differences in physical and mental ill health between Swedish employees from 

different occupational classes. Cross-sectional data were obtained from the Swedish Level of 

Living Survey 2010. Health indexes on physical and mental ill health were constructed to 

analyse the mediating effect of physical and psychosocial work-related stressors in the 

association between occupational class and health, using logistic regression. 

 Following the presentation of the research questions, the occupational class gradient in 

health is further explained. Then, the work environment is introduced as a potential explanatory 

factor for the occupational health-gradient. Thereafter, the health-damaging effects of physical 

and psychosocial work-related stressors on physical and mental ill health in employees is 

described, and the unequal distribution of physical and psychosocial work-related stressors 

between occupational classes is addressed. After the description of the data, variables and 

statistical analysis, the results are presented. Lastly, a discussion related to previous research 

follows, strengths and limitations are discussed, and a conclusion is drawn. 
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Study aim and research questions 

 

Study aim  

The aim of this study is to assess the extent to which physical and psychosocial work-related 

stressors contribute to differences in physical and mental ill health between Swedish employees 

from different occupational classes. 

 

Research questions 

1. To what extent are physical and psychosocial work-related stressors associated with 

physical and mental ill health among Swedish employees? 

2. How are the physical and psychosocial work-related stressors distributed across 

occupational class? 

3. To what extent do physical and psychosocial work-related stressors mediate differences 

in physical and mental ill health across occupational classes? 

4. Can any differences by gender be observed in the previous associations?  
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Theoretical framework and previous research 

 

Despite general advancements in overall life expectancy and a decline in morbidity and 

mortality in recent times, great health disparities continue to exist between social classes, ethnic 

groups, men and women, regions and between countries (Marmot et al. 2008; Fritzell & 

Lundberg, 2007). But what is the root of this problem? As the influence of clinical medicine 

on individual differences in health has weakened, researchers in the field of epidemiology have 

increasingly shifted their attention to the social conditions that affect who becomes sick or 

injured in the first place – the social determinants of health (Braveman & Gottlieb, 2014). 

 

The occupational class gradient in health 

There is a general assumption in the international epidemiological field that individuals or 

groups at the bottom of the social structure have higher rates of morbidity and mortality than 

those at the top (Marmot et al. 2008; Mackenbach et al. 2008). This inverse relationship 

between socioeconomic position (SEP) and health is commonly referred to as the social 

gradient in health (Siegrist & Marmot, 2004). SEP is defined as “the social and economic 

factors that influence what position individuals or groups hold within the structure of society” 

(Galobardes et al. 2006, p.7). The most commonly used indicators of SEP are educational 

attainment, occupational class, and income level (Galobardes et al. 2006).  

Health inequalities occur both in the general as well as employed populations. Yet, 

inequalities tend to be smaller among the employed because of health-related exit from work 

(Lahelma et al. 2009). Occupational class – an individual’s position in the social structure as 

measured by their current occupation – has served as the main measure to understand 

differences in health between the employed (Lahelma, 2001; Marklund, Bolin, & Von Essen, 

2008). Burgard and Lin (2013) claim that,  

 

The likelihood of being employed on the terms one prefers, of holding a high-status job, 

of avoiding a host of negative exposures at work, and of having the opportunity for a 

positive career trajectory are differentially distributed across social groups. (p.1111) 
 

In Western societies, factors that influence the position of an individual in the occupational 

class structure include: educational attainment, ethnicity, gender, and immigrant status. 

Accordingly, the lower educated, ethnic minorities and women are often concentrated in lower 

occupational classes (Burgard & Lin, 2013). Occupational class affects health outcomes 

through distinct mechanisms (Lahelma et al. 2005). Occupation has an important relation to 
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health through its effect on income, which enable access to material resources and services that 

are beneficial to health. Furthermore, occupation serves as an indicator of social standing, as 

individuals with jobs of higher social standing may be afforded certain privileges (e.g. access 

to health care, good education) that are advantageous to health. Lastly, occupation reflects the 

exposure to a certain type of physical and psychosocial work environment that can either have 

a positive or negative impact on health (Galobardes et al. 2006). Yet, a reverse association 

between occupational class and health exists as well. Healthy individuals are better able to 

attain higher education and reach the top of the occupational hierarchy compared to those who 

have impaired health. Consequently, they generate higher incomes, better social standing, and 

run lower risks of being exposed to harmful work environments (Cutler & Lleras-Muney, 

2006). 

The famous Whitehall studies among British civil servants from 1967 provided 

substantial evidence for the existence of an occupational class gradient in health. The Whitehall 

I study found an inverse association between mortality rates from coronary heart disease 

(CHD) and civil service rank, with higher rates in employees from lower occupational classes. 

Moreover, workers from lower occupational classes reported worse self-rated health (SRH). 

Remarkably, twenty years later the Whitehall II study revealed no diminution of the social class 

differences in health that were observed in the first study (Marmot et al. 1991; Siegrist & 

Marmot, 2004). The Whitehall studies constituted an important basis for further research on 

the occupational class gradient in health and have confirmed the inverse relationship. A cohort 

study from Sweden found that workers from lower occupational classes have higher sickness 

absence than those at the top (Löve et al. 2013). A cross-sectional study of the general working 

population in Oslo, Norway found occupational class inequalities in self-reported 

musculoskeletal pain, where employees at the lower end of the occupational hierarchy report 

more problems (Mehlum et al. 2008). Moreover, low occupational class has been associated 

with an increased risk of chronic diseases such as asthma and diabetes (Ellison-Loschmann et 

al. 2007; Geyer et al. 2006). Additionally, employees from lower occupational classes have 

been related to increased risk of poor mental health such as depressive symptoms (Hoven, 

Wahrendorf, & Siegrist, 2015). 

 

The work environment: An explanatory factor for the occupational class gradient in health 

In the general population, many mechanisms have been tested that might contribute to the 

association between socioeconomic position and health (Hemström, 2005). Yet, there has been 
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a focus on the role of the work environment – as a key social determinant of health – to explain 

the health gradient between workers from different occupational classes (Johnson & Hall, 

1988; Lundberg, 1991; Schrijvers et al. 1998; Hemström, 2005; Marklund et al. 2008; Hämmig 

& Bauer, 2013). Figure 1 provides a schematic overview of the association between 

occupational class and health, and the mediating effect of the work environment. The figure 

illustrates a pathway from occupational class to the work environment, and in turn, from the 

work environment to health. This study addresses both pathways, to find out to what type of 

work environments employees from different occupational classes are exposed, and how this 

might affect their health differently – thereby contributing to the social gradient in health.  

 

 
 

 

 

Figure 1. Schematic overview of the association between occupational class and health, and the mediating effect 

of the work environment. 

 
The current occupation of an individual reflects their exposure to a certain type of 

physical and psychosocial work environment, including a wide variety of work-related 

stressors (Galobardes et al. 2006; Toivanen, 2007). In an earlier period of economic 

development, the dominance of the industrial sector exposed many employees to physical 

hazards that caused high rates of fatal occupational accidents and work-related physical injury 

(Clougherty, Souza, & Cullen, 2010). However, the expansion of the service sector and the 

implementation of stricter safety regulations at the workplace decreased the risk of physical 

hazards in post-industrialist societies. Yet, modern working life is increasingly characterised 

by high quality jobs that involve sedentary work and computer work, and present challenges 

in terms of expertise, competition, time pressure, workload and working hours. Today, work 

thus presents employees to different physical work-related stressors, i.e. work-related stressors 

that are inherent to the physical work environment, while simultaneously exposing them to an 

increasing amount of psychosocial work-related stressors, i.e. work-related stressors that are 

intrinsic to the psychosocial work environment. Nonetheless, physical and psychosocial work-

related stressors continue to interact in the work environment (Burgard & Lin, 2013).  

Long-term exposure to adverse physical and psychosocial work-related stressors 

increases the risk of sickness absence in employees (Burgard & Lin, 2013). Cooper and 

Occupational class Health 

Work environment 
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Marshall (1976) developed a model that conceptualises five major sources of stress related to 

occupation, including factors rooted in the physical and psychosocial work environment. The 

first source of work-related stress reflects the fundamental nature of the job, including the 

quality of the physical work environment, shift work, working long hours, and work over- or 

underload. A second work-related stressor constitutes one’s role in the organisation, involving 

role ambiguity and role conflict. Career development is a third source of work-related stress, 

including job insecurity and being under- or over promoted. Fourth, relationships at the 

workplace, i.e. contact with colleagues, subordinates or boss, reflects another important work-

related stressor. Lastly, the organisational structure and climate comprise a source of work-

related stress, including lack of participation and office politics. Additional stressors that can 

arise because of work relate to (low levels of) job satisfaction, job control, autonomy, and 

levels of commitment of the employee and the employer. Work-family conflict, i.e. being 

unable to manage paid work and unpaid household work and care, constitutes another 

influential source of stress due to work, especially among women (Johnson et al. 2005).  

Across occupational classes, physical and psychosocial work environments differ. Yet, 

employees at the bottom of the occupational class structure are more exposed to adverse work 

environments than those at the top of the occupational hierarchy. Accordingly, physical and 

psychosocial work-related stressors are unequally distributed among employees from different 

occupational classes, which might explain the occupational class gradient in health (Toivanen, 

2007; Hämmig & Bauer, 2013). Moreover, despite a constant increase in female employment 

rates in high-income countries, women spend fewer time in full-time employment than men, 

which remains largely influenced by gender-related norms on the division of paid and unpaid 

work. Furthermore, women also select into different jobs within the occupational structure, 

leading to differential exposures to work-related stressors. Consequently, women are facing 

many disadvantages at work that can negatively affect their health – such as getting lower pay 

than men, having jobs that are concentrated at the bottom of the occupational class structure, 

and work-family conflict (Burgard & Lin, 2013). The upcoming section focuses more closely 

on the effects of physical and psychosocial work-related stressors on physical and mental ill 

health in employees. Thereafter, the unequal distribution of physical and psychosocial work-

related stressors between occupational classes is further explained, and how gender impacts 

the exposure to certain stressors.  
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The health-damaging effects of physical and psychosocial work-related stressors  

In order to get a better understanding of how the work environment influences physical and 

mental ill health in employees, four sources of physical and psychosocial work-related stressors 

are presented in more detail: (1) ergonomic and physical exposures, (2) job demands and job 

control, (3) workplace social support, and (4) working hours and schedules. Ergonomic and 

physical exposures constitute an influential physical work-related stressor (Toivanen, 2007). 

High ergonomic load involves heavy lifting, bending and turning, unsuitable work positions, 

repetitive movements, and prolonged sitting or standing (Toivanen, 2007; Ryan, Dall, & 

Granat, 2011). Hazardous biological, chemical and radiological – or physical – exposures 

involve direct contact with toxic substances, dust, noise, cold, heat, vibrations, smoke, and 

radiation (Toivanen, 2007; Kaikkonen et al. 2009).  

Previous research confirms the effect of ergonomic and physical exposures on physical 

ill health in employees, while evidence for a relation to mental ill health is more confined. A 

cross-sectional study among employees of the Swedish Postal service (“Posten Sverige”) found 

that heavy lifting and monotonous movements increase the risk of sickness absence (Voss, 

Floderus, & Diderichsen, 2001). Monotonous movements, unsuitable work positions, the use 

of excessive manual force, prolonged standing, and segmental or whole-body vibrations are all 

related to the development of work-related musculoskeletal disorders – involving symptoms of 

pain in the lower-back and upper extremities (Punnett & Wegman, 2004; Da Costa & Vieira, 

2010). Sedentary and computer work are related to an increased risk of musculoskeletal 

disorders as well (Andersen et al. 2011). A Norwegian cross-sectional study showed a positive 

relation between occupational exposure to dust or gas and the occurrence of respiratory 

symptoms and asthma (Bakke et al. 1991). A limited number of studies have provided evidence 

for the association between ergonomic and physical exposures and mental ill health. Although, 

a cross-sectional study among Australian state government employees found that six or more 

hours of sedentary work a day increased levels of psychological distress in both men and 

women (Kilpatrick et al. 2013). In addition, an American study among food industry workers 

concluded that reducing heavy physical load had a reducing impact on burnout levels in 

employees (Cullen, Silverstein, & Foley, 2008).  

Job demands, in terms of workload, time pressure, and coordination responsibilities, 

and job control, implicating decision authority and skill discretion, comprise an important 

source of psychosocial work-related stress. The well-established demand-control model by 

Karasek (1979) posits the interplay between job demands and job control, and its effect on 

psychosocial work-related stress. According to the model, employees facing high demands and 
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low control experience the highest levels of psychosocial stress, which increases their risk of 

physical and mental ill health. A large-scale study of the Swedish working population found 

that low job control increased the risk of stroke mortality in women (Toivanen & Hemström, 

2008). Moreover, experiencing high demands and low control poses a major risk factor to 

cardiovascular disease (Belkic et al. 2004). High job demands and low job control also 

increases the likelihood of musculoskeletal disorders (Bongers et al. 2006), burnout, and 

depression (Ahola et al. 2006).  

In the 1980s a ‘support’ dimension was added to the demand-control model, because 

high levels of social support at the workplace seemed to weaken psychosocial stress reactions 

in employees. A Danish literature study found that social support at work is related to a 

decreased risk of future depression (Netterstrøm et al. 2008). Yet, getting weak social support 

from workmates, or receiving no support at all, increases feelings of psychosocial stress in 

employees (Karasek & Theorell, 1990; Van der Doef & Maes, 1999). A cross-sectional 

Swedish study of the working population showed that lack of support at work is a strong 

predictor of emotional exhaustion symptoms among men and women (Magnusson et al. 2008). 

Therefore, workplace social support is also considered an important psychosocial work-related 

stressor. 

Another source of psychosocial work-related stress is the timing and regularity of 

working hours and schedules. The post-industrialist society induced needs in productivity and 

efficiency that demand “24/7” economic activity in a wide variety of sectors (Presser, 2005). 

Consequently, there has been a steep increase in employees doing shift work, which is 

characterised by irregular working hours (e.g. during the evening, night or morning) (Burgard 

& Lin, 2013). However, shift work disturbs the biological clock and this has adverse 

implications for physical and mental health (Akerstedt, 2003). A Finnish cohort study 

concluded that shift work mediates the association between occupational class and 

cardiovascular disease risk (Tenkanen et al. 1997). A systematic literature review confirmed 

the association between shift work and increased risk of gastrointestinal symptoms (Knutsson 

& Bøggild, 2010). Also, a limited number of studies confirms shift work as a risk factor for 

diabetes (Kawachi et al. 1995; Nagaya et al. 2002). Moreover, the atypical schedules of shift 

workers have been related to burnout and increased feelings of work-family conflict (Jamal, 

2004; Williams, 2008). However, work schedule flexibility – being able to influence the 

starting or ending time of a typical workday to a certain degree – has been associated with less 

work-family conflict (Golden, 2001; Grzywacz, Carlson, & Shulkin, 2008; Hill et al. 2010).  

Part-time work provides a solution to avoid work-family conflict as well. In the EU, part-time 
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work is defined as working fewer than 34 hours per week (European Commission, 2012). 

However, part-time work is often characterised by adverse physical and psychosocial work-

related stressors, such as monotonous work, job insecurity and low chances of promotion 

(Higgins, Duxbury, & Johnson, 2000).  

 

The contribution of physical and psychosocial work-related stressors to the occupational 

health-gradient 

The position that individuals hold in the occupational class structure generally defines their 

physical and psychosocial work environment – with variation across context, occupation, time 

and country. However, poor work environments are more commonly found among employees 

from lower occupational classes, which might explain why a health gradient arises between 

employees from different occupational classes (Borg & Kristensen, 2000). Across occupational 

classes, a clear gradient exists in terms of physical work-related stressors (Hämmig & Bauer, 

2013). Manual occupations often involve physical work-related stressors of ergonomic and 

physical nature, such as heavy lifting and direct exposure to physical hazards (e.g. chemicals, 

heat, noise, vibrations). On the contrary, non-manual occupations are more characterised by 

ergonomic exposures in terms of strenuous desktop work, while high ergonomic load and direct 

physical hazards are mostly avoided (Lipscomb et al. 2006). For example, in Sweden, 

occupational (fatal) accidents and injuries are more common in industries with a high share of 

employees from lower occupational classes, such as construction, manufacturing, warehousing 

and transport (Johnson et al. 2005). Accordingly, differences in ergonomic and hazardous 

physical exposures between occupational classes causes health disparities between them 

(Lipscomb et al. 2006). Regarding differences by gender, men are more likely to have 

physically dangerous work and do heavy lifting. Yet, due to the high concentration of women 

working in human services (e.g. health care), they also face physical work-related stressors in 

terms of high ergonomic load, e.g. heavy lifting, unsuitable work positions, and monotonous 

movements (Toivanen, 2007).  

The existence of a gradient across occupational classes in terms of psychosocial work-

related stressors is less well established (Hämmig & Bauer, 2013). It is often suggested that 

employees from lower occupational classes are more likely to report exposure to low control, 

a combination of high demands and low control, repetitive work tasks, shift work, and 

inflexible working hours. Nevertheless, employees from higher occupational classes are more 

subject to high demands and work conflicts (Burgard & Lin, 2013). In terms of gender 
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differences, women report higher levels of mental strain due to work compared to men. 

Possible explanations for this phenomenon include the fact that a high share of women does 

jobs that involve human contact and are often emotionally demanding. Moreover, women work 

more on a part-time basis, characterised by jobs that often involve low pay, low control, and 

temporary contracts. Lastly, upon labour market entrance, the majority of women take on most 

responsibility for (unpaid) household chores and care-taking, causing a so-called “double 

burden” of paid- and domestic work (Harkness, 2003; Lidwall, Marklund, & Skogman, 2004; 

Fritzell & Lundberg, 2007).  

Previous studies have confirmed the mediating effect of physical and psychosocial 

work-related stressors on occupational class inequalities in health. A Finnish cross-sectional 

study found that heavy physical workload, physical and chemical exposures at work, and job 

demands and job control, explained occupational class inequalities in self-rated health, 

although the effects of shift work and working hours were negligible (Kaikkonen et al. 2009). 

In addition, a Swedish cross-sectional study of the general population by Lundberg (1991) 

concluded that both heavy and dangerous working conditions explained social class differences 

in physical and mental illness. A Dutch cross-sectional study from 1998 found that 

occupational class inequalities in (general) health in the working population was influenced by 

differential distribution of hazardous physical working conditions and low job control, but job 

demands and social support at work did not contribute to explaining the association (Schrijvers 

et al. 1998).  
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Data and methods 

 

Data 

For this study data from the Swedish Level of Living Survey (LNU), 2010 wave, were used. 

This survey investigates working conditions, health, education, family and social relations, 

material living conditions, political life, leisure time activities and housing conditions among 

Swedish men and women. The original sample included 4,415 subjects between 18 and 75 

years old. Data were collected from all parts of Sweden through face-to-face interviews by 

interviewers from Statistics Sweden (SCB). Additionally, register data were added to include 

income-related data (Lennartsson et al. 2014). The sample used for the current analysis 

included persons aged 18 to 65 years old, in full- or part-time employment during the week 

preceding the interview, and who provided valid answers to all questions that were relevant to 

our analyses (n=2,624). The reason for not including workers older than 65 years old, relates 

to how in 2010 the average age for retirement among Swedish men and women was 64.7 years 

(Karlsson & Olsson, 2010). Since this study exclusively used data from the 2010 wave, the 

design of this study is cross-sectional. Regarding ethical considerations, all (potential) 

respondents received a letter and a brochure with information about the LNU survey and their 

right to voluntary anonymous participation. Data has been entirely anonymised, with data files 

excluding personal identifying indicators, precluding their identification in data provided to 

researchers. 

 

Variable definitions  

Health variables 

Instead of focusing on a single health outcome or a set thereof, this study draws on a previous 

study by Lundberg (1991) where two main health indexes were constructed for physical and 

mental illness and treated as outcome variables. Yet, the terminology was altered from illness 

– as in being sick – to ill health, to be more suitable for studying currently working persons.  

Moreover, for the construction of the two health indexes, only health outcomes were selected 

that have been previously associated with the work environment. In the LNU survey, most of 

the questions regarding health are formulated as follows: ‘Have you in the last 12 months had 

a particular symptom or ailment?’. Response alternatives were ‘no’, ‘yes, mild’, and ‘yes, 

severe’. The physical ill health index was constructed based on seven health variables, 
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including three pre-existent indexes on ache, the circulatory system and stomach trouble1 (cf 

Lundberg) – and four single health outcomes, i.e. heart attack, stroke, diabetes, and asthma 

(See Appendix A). Conditions were established for all seven health variables, to define 

physical ill health as opposed to physical health. The pre-existent health indexes on ache, the 

circulatory system and stomach trouble include a selection of health variables relevant to the 

index. For each individual health variable, 0 points were granted to subjects reporting ‘no’ 

problems, 1 point for ‘mild’ problems, and 3 points for ‘severe’ problems. Subjects with an 

added index score of 3 or more points, were classified as having physical ill health. However, 

this reflects different scenarios – subjects with one ‘severe’ health problem or three ‘mild’ 

health problems are both classified as having physical ill health. Regarding the four single 

health outcomes, subjects who reported ‘mild’ or ‘severe’ problems were classified as having 

physical ill health. The mental ill health index was constructed based on two health variables, 

namely a pre-existent index on psychological well-being2 (cf Lundberg) and the single health 

outcome mental illness (See Appendix A). Similar to the construction of the physical ill health 

index, subjects with an added index score of 3 or more points were classified as having mental 

ill health. Those suffering from ‘mild’ or ‘severe’ mental illness were also classified as having 

mental ill health. 

 

Occupational class 

In this study, occupational class was used as an indicator for socioeconomic position. To this 

end, the exposure variable occupational class was newly constructed from the original LNU 

variable own socio-economic group, which includes twenty occupational classes that are 

retrieved from the Swedish socioeconomic classification (SEI). In order to simplify the 

statistical analyses, several classes were collapsed into five major occupational classes: (I) 

unskilled manual workers, (II) skilled manual workers, (III) low-level non-manual workers, 

(IV) intermediate level non-manual workers, and (V) professionals (See Appendix B). The 

self-employed and farmers were excluded since they reflect a relatively small part of the 

Swedish employees. In 2000, for example, less than one per cent of the Swedish workforce 

worked as a farmer (Frizell & Lundberg, 2007). The SEI classification is based on the length 

                                                 
1 The index on ache includes the health variables aches in shoulders/shoulder blades, pain in back/hips, and aches in joints. 

The index on the circulatory system contains the health variables pain in the chest, weak heart, high blood pressure, varicose 

veins, swollen legs, difficulty in breathing, and giddiness. The index on stomach trouble comprises the health variables 

stomach pains, gall trouble, being unwell, vomiting, diarrhoea. 
2 The index on psychological well-being included the health variables general tiredness, insomnia, nervous trouble, 

depressions, and overexertion. 
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of formal education typically needed for the occupations listed. Unskilled manual worker have 

had less than 2 years of post-comprehensive school education, whereas skilled manual workers 

have had 2 years or more post-comprehensive school education. Low-level non-manual 

workers have had 2 years or less of post-comprehensive school education. Intermediate level 

non-manual workers have had 3 years of post-comprehensive school education. Lastly, 

professionals have had at least 6 years of post-comprehensive school education or work as 

upper-level executives in private enterprises, public service, or organisations with at least 100 

employees (Statistics Sweden, 1982).  

 

Physical and psychosocial work-related stressors 

Based on theoretical considerations, a combination of physical and psychosocial work-related 

stressors were selected as possible mediators in the association between occupational class and 

health. Physical work-related stressors were captured by the dichotomous variables heavy 

work, dangerous work and sedentary work. The variables heavy work and dangerous work 

were newly computed based on conditions applied by Lundberg (1991). Accordingly, the work 

environment was regarded heavy if it required ‘the ability to lift 60 kg on a daily basis’ or if it 

involved ‘unsuitable work positions (e.g. bending and twisting)’ and ‘monotonous 

movements’. The work environment was considered dangerous if it required ‘daily contact 

with gas, dust, smoke, toxics, acids or explosives’. Sedentary work was measured by the 

question ‘Is your work a kind of work where you sit most of the time?’. Possible responses to 

all questions were either ‘yes’ or ‘no’.  

Psychosocial work-related stressors were reflected by the dichotomous variables high 

demands and low control, weak social support, shift work and inflexible work hours. The 

variables high demands and low control were computed based on conditions formulated by 

Lundberg (1991). High demands were interpreted as having both ‘mentally taxing’ and 

‘stressful work’. Low control was assigned to those who ‘cannot determine their own pace of 

work’ and have ‘monotonous work’. Possible responses were either ‘yes’ or ‘no’. The variable 

weak social support was computed from the original LNU variable support from workmates. 

This variable was measured with the question ‘To what extent does your work mean that you 

can get support and help from workmates when needed?’. Support was considered weak if 

employees ‘get no support at all’ or ‘get support to a small extent’. The variable shift work was 

constructed from the original LNU variable working hours or shifts and measured by the 

question ‘What are you normal working hours or what shift do you work?’. Here, ‘working 

two or three shifts’, ‘irregular passes’, or ‘during the evening, night or morning’ involved shift 
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work. Subjects that answered negatively to the question ‘Do you have any kind of flexible 

working hours, i.e. can you within certain limits decide yourself when you want to being and 

end work?’, were considered having inflexible working hours. Part-time work was measured 

by the question ‘Were you employed part-time (also vacation, sick leave, parental leave, 

studies etc.) last week?, and provided ‘yes’ or ‘no’ answers. 

 

Demographics 

The variables gender and age were treated as confounding variables. Age was measured by 

four categories: ‘30 years or younger’, ’31-40 years’, ’41-50’ and ’51-65’.  

 

Statistical analysis 

First, the distributions of all the included study variables were assessed in the total sample and 

by gender (Table 1). Results were reported as absolute frequencies (n) and relative frequencies 

(%). Thereafter, a three-step analytical strategy was implemented. Due to the dichotomous 

character of the outcome variables (physical and mental ill health), and of the mediator 

variables, logistic regression was used for all analyses. In the first step, the association between 

physical and psychosocial work-related stressors and risks of physical and mental ill health 

was investigated. To this end, logistic regression was used and odds ratios (ORs) with 95% 

confidence intervals (95% C.I.) were estimated in order to quantify the association between 

physical and psychosocial work-related stressors and risks of physical and mental ill health, 

while controlling for age (Table 2). Analyses were repeated for men and women separately. 

Work-related stressors that showed no association with physical or mental ill health were 

excluded from the third step of the analysis.  

In the second step, the distribution of physical and psychosocial work-related stressors 

across occupational classes was examined. Logistic regression was used and ORs were 

estimated for each separate work-related stressor in different occupational classes, while 

controlling for age (Table 3). Analyses were repeated for men and women separately. The final 

step assessed if physical and psychosocial work-related stressors explained the marginal 

association between occupational class and physical and mental ill health. For this purpose, 

multivariate regression analyses were performed to estimate ORs for physical and mental ill 

health for occupational class, while adjusting for age, gender, and the work-related stressors 

(Table 4). The mediating effects of physical and psychosocial work-related stressors are 

evaluated by including them stepwise in the analyses, to evaluate their relative and independent 
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importance, after which they are combined all together in a final model. However, this model 

should be interpreted with caution due to the high number of included variables, which affects 

the ability of the model to detect significant associations.  

Age and gender were not the focus of analysis but were included as control variables. 

Also, all models controlled for part-time work which bares high relevance to more 

appropriately model gendered differences in health. To test if occupational class differences in 

physical and mental ill health, after adjustment for physical and psychosocial work-related 

stressors, differed between men and women, the effects of interaction terms between 

occupational class and gender were evaluated, assessing also improvement of model fit by the 

likelihood ratio test. The likelihood ratio test was based on the chi-square distribution with four 

degrees of freedom. If the tests revealed non-significant results, gender-stratified multivariate 

regression analyses were performed for descriptive purposes only. All statistical analyses were 

performed in SPSS Statistics version 25.0. and p-values lower than 0.05 were considered 

statistically significant. 
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Results  

 

Descriptive statistics on the overall sample  

Table 1 provides descriptive statistics for the overall sample of 2,624 study subjects, as well as 

stratified by gender. In general, men are higher represented than women and most subjects are 

between 51 and 60 years old. Only minor differences in age are observed between men and 

women. 31.1% of the overall sample suffers from physical ill health, compared to 12.6% that 

has mental ill health. Women report more physical and mental ill health than men. There is a 

high concentration of employees at the top of the occupational class structure, i.e. intermediate 

level non-manual workers (26.7%) and professionals (19.6%). However, there is still a large 

share of employees in the manual classes. Unskilled manual workers represent 21.5% of the 

overall sample and skilled manual workers 17.3%. The smallest occupational class comprises 

low-level non-manual workers (15.0%). Men are higher represented among professionals and 

in both manual classes, whereas women work more as intermediate level and low-level non-

manual workers. Roughly 25.0% of the overall sample does heavy work, while dangerous work 

is much less common (7.4%). Yet, most employees do sedentary work (43.6%). All physical 

work-related stressors are more common among men. Concerning psychosocial work-related 

stressors, approximately 85% of the overall sample faces high demands at work, whereas only 

8.6% reports low control at work. A combination of high demands and low control occurs in a 

very small proportion of the overall sample (4.7%). However, women more often report 

exposure to high demands, low control, and having both high demands and low control. Not 

many employees experience weak social support at work (7.3%), although women more so 

than men. Almost one quarter of the overall sample does some form of shift work and roughly 

40% has inflexible working hours. This is more common among women than men. Part-timers 

make out 21.4% of the whole sample but is higher among women (34.9%).  

 

Work-related stressors and physical and mental ill health 

In Table 2 ORs for the association between physical and psychosocial work-related stressors 

and physical and mental ill health, while controlling for age, are reported for both the total 

sample and by gender. Focusing on physical work-related stressors, the odds of physical ill 

health for employees with heavy work is 2.08 significantly higher than the odds for employees 

with no heavy work. Moreover, the odds of mental ill health for employees with heavy work  
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Table 1. Distribution of study variables over the total sub-sample (n=2,624) and for men (n=1,353) and 
women (n=1,271). 

 

is 1.74 significantly higher compared to the odds for employees with no heavy work. Stronger 

associations were observed among men. Women with dangerous work have 1.32 significantly 

higher odds of mental ill health compared to women without dangerous work. Employees with 

sedentary work have a 0.69 significantly lower odds of physical ill health. A stronger 

association is observed among men.  

Regarding psychosocial work-related stressors, employees that are exposed to high 

demands and low control have a 2.38 significantly higher odds of physical ill health compared 

to those who do not face high demands and low control. A stronger association is observed for 

men. Additionally, employees experiencing high demands and low control have a 3.04 

significantly higher odds of mental ill health compared to those who do not have high demands 

and low control. A stronger association is observed in women. Employees who receive weak 

social support have a 2.10 significantly higher odds of mental ill health compared to those who 

experience higher levels of social support. A stronger association is observed for men. 

 Male Female Total 

 n % n % n % 

Health variables (outcomes)       
Physical ill health 362 26.8 454 35.7 816 31.1 
Mental ill health 106 7.8 225 17.7 331 12.6 
 
Occupational class (predictor variable) 

      

Unskilled manual workers 296 21.9 268 21.1 564 21.5 
Skilled manual workers 280 20.7 174 13.7 454 17.3 
Low-level non-manual workers 159 11.8 234 18.4 393 15.0 
Intermediate level non-manual workers 328 24.2 372 29.3 700 26.7 
Professionals 290 21.4 223 17.5 513 19.6 

 
Work-related stressors (mediating variables) 

      

Heavy work 353 26.1 296 23.3 649 24.7 
Dangerous work 133 9.8 62 4.9 195 7.4 
Sedentary work 650 48.0 493 38.8 1143 43.6 
High demands 1115 82.4 1106 87.0 2221 84.6 
Low control 105 7.8 120 9.4 225 8.6 
High demands-low control 53 3.9 71 5.6 124 4.7 
Weak social support 94 6.9 98 7.7 192 7.3 
Shift work 295 21.8 319 25.1 614 23.4 
Inflexible working hours 479 35.4 541 42.6 1020 38.9 
Part-time work 118 8.7 443 34.9 561 21.4 
 
Demographics (Confounding variables) 

      

Age       
<31 284 21.0 248 19.5 532 20.3 
31-40 344 25.4 313 24.6 657 25.0 
41-50 334 24.7 314 24.7 648 24.7 
51-65 391 28.9 396 31.2 787 30.0 

Gender       
Men     1353 51.6 
Women     1271 48.4 
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Employees doing shift work have a 1.26 significantly higher odds of physical ill health 

compared to employees that work during daytime. Women with shift work display a 1.37 

significantly higher odds of physical ill health compared to women who work during daytime. 

Employees who have inflexible working hours display a 1.59 significantly higher odds of 

physical ill health compared to employees with flexible working hours. A stronger association 

is observed for women. Employees working part-time have a 1.63 significantly higher odds of 

physical ill health compared to employees working full-time. Women working part-time have 

a 1.58 significantly higher odds of physical ill health compared to women that work full-time. 

Employees working part-time have 1.96 significantly higher odds for mental ill health 

compared to employees that work full-time, with a stronger association being observed for 

men.  
 

Table 2. Odds ratios (OR) for work-related stressors and physical and mental ill health for the total 
sample (n=2,624) and for men (n=1,353) and women (n=1,271), controlling for age.  
 

 Physical ill health 

  OR (95% CI)  
 Men Women Total 

Heavy work 2.33 (1.78-3.03) 1.94 (1.48-2.55) 2.08 (1.72-2.51) 
Dangerous work 1.97 (1.36-2.86) 1.92 (1.15-3.21) 1.79 (1.33-2.41) 
Sedentary work 0.67 (0.53-0.86) 0.75 (0.59-0.95) 0.69 (0.58-0.82) 
High demands-low control 3.10 (1.77-5.43) 1.84 (1.13-3.00) 2.38 (1.65-3.44) 
Weak social support 1.27 (0.80-2.00) 1.39 (0.92-2.11) 1.35 (0.99-1.83) 
Shift work 1.10 (0.82-1.48) 1.37 (1.05-1.79) 1.26 (1.04-1.54) 
Inflexible working hours 1.32 (1.03-1.71) 1.78 (1.40-2.25) 1.59 (1.34-1.89) 
Part-time work 1.08 (0.70-1.66) 1.58 (1.24-2.01) 1.63 (1.34-1.98) 

 Mental ill health 

Heavy work 1.89 (1.25-2.85) 1.79 (1.30-2.47) 1.74 (1.36-2.23) 
Dangerous work 1.42 (0.79-2.58) 1.79 (1.01-3.19) 1.32 (0.88-1.98) 
Sedentary work 0.84 (0.56-1.26) 0.96 (0.71-1.29) 0.84 (0.66-1.06) 
High demands-low control 2.23 (1.05-4.74) 3.25 (1.95-5.40) 3.04 (2.02-4.58) 
Weak social support 2.36 (1.28-4.36) 1.98 (1.25-3.15) 2.10 (1.46-3.03) 
Shift work 0.91 (0.56-1.49) 1.24 (0.89-1.72) 1.17 (0.90-1.52) 
Inflexible working hours 1.03 (0.68-1.56) 1.26 (0.94-1.69) 1.26 (0.99-1.60) 
Part-time work 1.88 (1.04-3.38) 1.36 (1.01-1.83) 1.96 (1.51-2.52) 

 

The distribution of work-related stressors in different occupational classes 

Table 3 presents the results from the second step of the analysis. This table reflects how the 

physical and psychosocial work-related stressors are distributed over the five occupational 

classes, for the total sample and by gender, while controlling for age. Considering physical 

work-related stressors, compared to unskilled manual workers, all the other occupational 

classes have a significantly lower odds of doing heavy and dangerous work, except for skilled 

manual workers who report similar risks. Compared to unskilled manual workers, all other 

occupational classes show a significantly higher odds of sedentary work, except for skilled 

manual workers, who display a significantly lower odds of sedentary work in comparison to  
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Note. Occupational classes are I = unskilled manual workers (reference category, not shown), II = skilled manual workers, III = 
low-level non-manual workers, IV = intermediate level non-manual workers, V = professionals. 
 
 

Table 3. Odds ratios (OR) for work-related stressors in different occupational classes for the total sub-
sample (n=2,624) and for men (n=1,353) and women (n=1,271), controlling for age. 

 

 

unskilled manual workers. Similar patterns are observed among men and women. In terms of 

psychosocial work-related stressors, compared to unskilled manual workers, all the other  

occupational classes have a significantly lower odds of being exposed to high demands and 

low control, although the outcome is not significant for low-level non-manual workers. Similar 

outcomes are observed among men. Among women, skilled manual workers and low-level 

non-manual workers seem to report higher risks of high demands and low control compared to 

unskilled manual workers, but these results are not significant. In comparison to unskilled 

manual workers, all other occupational classes have a significantly lower odds of weak social 

support – yet the result is non-significant for low-level non-manual workers. Similar outcomes 

are observed for men. Among women, differences for low-level non-manual workers and 

professionals are not significant. Compared to unskilled manual workers, all the other 

occupational classes have a significantly lower odds of doing shift work, having inflexible 

working hours, and part-time work. However, among women, it is observed that skilled manual  
 

 Occupational class 

 OR (95% CI) 
 II III IV V 

Total     
Heavy work 1.05 (0.82-1.35) 0.23 (0.17-0.32) 0.18 (0.13-0.23) 0.05 (0.03-0.08) 
Dangerous work 1.03 (0.73-1.45) 0.18 (0.10-0.33) 0.10 (0.06-0.18) 0.09 (0.05-0.19) 
Sedentary work 0.49 (0.35-0.70) 5.20 (3.90-6.91) 3.80 (2.95-4.90) 11.11 (8.32-14.83) 
High demands-low control 0.57 (0.35-0.95) 0.72 (0.44-1.18) 0.32 (0.19-0.55) 0.02 (0.01-0.17) 
Weak social support 0.33 (0.20-0.56) 0.80 (0.52-1.23) 0.46 (0.30-0.70) 0.50 (0.32-0.78) 
Shift work 0.62 (0.48-0.81) 0.21 (0.16-0.29) 0.20 (0.16-0.27) 0.07 (0.04-0.10) 
Inflexible working hours 0.72 (0.55-0.93) 0.23 (0.17-0.30) 0.20 (0.15-0.25) 0.07 (0.05-0.09) 
Part-time work 0.50 (0.38-0.67) 0.65 (0.48-0.86) 0.46 (0.36-0.60) 0.14 (0.10-0.21) 

Men     
Heavy work 0.96 (0.69-1.33) 0.26 (0.17-0.41) 0.14 (0.09-0.21) 0.03 (0.02-0.07) 
Dangerous work 1.05 (0.70-1.59) 0.16 (0.07-0.39) 0.10 (0.05-0.21) 0.07 (0.03-0.18) 
Sedentary work 0.49 (0.33-0.74) 2.87 (1.91-4.29) 4.60 (3.27-6.48) 10.17 (6.91-14.97) 
High demands-low control 0.31 (0.14-0.67) 0.44 (0.20-1.01) 0.21 (0.09-0.49) - 
Weak social support 0.48 (0.26-0.91) 0.76 (0.38-1.49) 0.47 (0.26-0.86) 0.43 (0.22-0.81) 
Shift work 0.30 (0.21-0.44) 0.26 (0.17-0.41) 0.18 (0.12-0.27) 0.08 (0.05-0.13) 
Inflexible working hours 0.54 (0.38-0.76) 0.22 (0.14-0.33) 0.11 (0.08-0.17) 0.06 (0.04-0.10) 
Part-time work 0.26 (0.14-0.46) 0.51 (0.29-0.91) 0.33 (0.19-0.57) 0.18 (0.08-0.37) 

Women     
Heavy work 1.19 (0.81-1.76) 0.22 (0.14-0.35) 0.22 (0.15-0.32) 0.08 (0.04-0.15) 
Dangerous work 0.84 (0.44-1.60) 0.25 (0.11-0.59) 0.11 (0.04-0.29) 0.15 (0.05-0.44) 
Sedentary work 0.34 (0.16-0.72) 10.34 (6.64-16.11) 3.98 (2.63-6.01) 13.87 (8.75-22.00) 
High demands-low control 1.21 (0.60-2.41) 1.10 (0.57-2.12) 0.48 (0.24-0.99) 0.06 (0.01-0.49) 
Weak social support 0.13 (0.04-0.42) 0.82 (0.46-1.44) 0.44 (0.25-0.79) 0.58 (0.31-1.09) 
Shift work 1.63 (1.10-2.42) 0.18 (0.12-0.29) 0.23 (0.16-0.34) 0.05 (0.03-0.11) 

Inflexible working hours 1.19 (0.78-1.81) 0.23 (0.16-0.34) 0.29 (0.20-0.40) 0.08 (0.05-0.12) 

Part-time work 0.76 (0.52-1.13) 0.49 (0.34-0.70) 0.40 (0.29-0.56) 0.11 (0.07-0.19) 
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workers report higher odds of doing shift work (significant results) and having inflexible 

working hours (not significant results). Moreover, among women, the likelihood of part-time 

work for skilled manual workers did not statistically differ from that of unskilled manual 

workers. 

 

The contribution of work-related stressors on the occupational class gradient in health 

Table 4 presents the ORs for the multivariate logistic regression analysis that assessed the 

impact of physical and psychosocial work-related stressors on occupational class differences 

in physical and mental ill health. Compared to unskilled manual workers, all other occupational 

classes have a lower risk of having physical ill health, even if significant differences were 

observed only for intermediate level non-manual workers and professionals. However, a clear 

trend of the point estimates was observed, with higher occupational classes having increasingly 

lower risks of physical ill health. When including physical and psychosocial work-related 

stressors in the model, occupational class differences in physical ill health generally decrease. 

 When heavy work and dangerous work are added to Model 1, the association between 

occupational class and physical ill health becomes non-significant for intermediate level non-

manual workers, while the odds for professionals weaken from 0.51 to 0.69 – but remain 

significant. The contribution of sedentary work is weaker, it decreases the odds for intermediate 

level non-manual workers from 0.63 to 0.65, and for professionals from 0.51 to 0.55, but 

differences in odds remaining significant. There is a slight contribution of high demands and 

low control, with odds changing from 0.63 to 0.65 for intermediate level non-manual workers 

and modest reduction from 0.51 to 0.54 among professionals. Weak social support does not 

mediate the association between occupational class and physical ill health. Adding shift work 

and inflexible working hours to Model 1 weakens the association between occupational class 

and physical ill health for intermediate level non-manual workers, displaying a decrease in 

odds from 0.63 to 0.68, and for professionals, showing a decrease in odds from 0.51 to 0.56 – 

both outcomes remain statistically significant. When adjusting simultaneously for all physical 

and psychosocial work-related stressors (Model 8), occupational class differences in physical 

ill health are not statistically significant, thus suggesting that class differences might be 

completely explained by the work environment. However, this model should be interpreted 

with caution due to the high number of included variables, which affects the ability of the 

model to detect significant associations. In short, the work-related stressors that mediated most 

of the association between occupational class and physical ill health are heavy work, dangerous 

work, shift work, and inflexible working hours. 
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Class differences in mental ill health can only be observed for skilled manual workers 

compared to unskilled manual workers. Physical work-related stressors do not seem to mediate 

the effect, and psychosocial work-related stressors – such as high demands and low control, 

and weak social support – display a very minor contribution. Although slightly weakened, in 

Model 8 outcomes for skilled manual workers are still statistically significant. Moreover, in 

contrast to the outcomes on physical ill health, there is no clear trend visible of point estimates. 

It is worth noting that, even when adding work-related stressors to the basic model, the point 

estimate for low-level non-manual workers remains higher than 1, thus indicating constant 

higher odds of mental ill health among employees from this occupational class.  

In order to examine if the occupational class gradient in health, before and after 

adjusting for work-related stressors, differs by gender, interaction terms between occupational 

class and gender were created and likelihood ratio tests performed. The results of these tests 

were not significant, and thus it was decided to perform gender stratified multivariate 

regression analyses just for descriptive purposes. For men, occupational class differences in 

physical ill health are only observed for professionals, whereas for women differences seem to 

apply to intermediate level non-manual workers too (See Table C1). Physical and psychosocial 

work-related stressors that seem to have a mediating effect in men are heavy work, dangerous 

work, sedentary work, and high demands and low control. In women, heavy work, dangerous 

work, shift work, and inflexible working hours seem to have a mediating effect on the 

association between occupational class and physical ill health. For men no statistically 

significant association can be observed between occupational class and mental ill health (See 

Table C2). For women, compared to unskilled manual workers, skilled manual workers have a 

significantly lower odds of mental ill health. Physical work-related stressors do not seem to 

mediate this effect, yet weak social support seems the only psychosocial work-related stressor 

that slightly weakens the observed association.  
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Note. Occupational classes are I = unskilled manual workers, II = skilled manual workers, III = low-level non-manual workers, IV = intermediate level non-manual workers, V = professionals.  
 

Table 4. Odds ratios (OR) for physical and mental ill health, age, gender, occupational class and work-related stressors for the total sub-sample (n=2,624). 
 Physical ill health 

 Model 1 Model 2 Model 3 Model 4 Model 5 Model 6 Model 7 

 OR (95% CI) OR (95% CI) OR (95% CI) OR (95% CI) OR (95% CI) OR (95% CI) OR (95% CI) 

Age <31 1.00 1.00 1.00 1.00 1.00 1.00 1.00 
 31-40 1.33 (1.03-1.73) 1.37 (1.05-1.78) 1.34 (1.03-1.74) 1.36 (1.04-1.77) 1.33 (1.03-1.73) 1.36 (1.05-1.77) 1.41 (1.08-1.84) 
 41-50 1.28 (0.98-1.66) 1.33 (1.02-1.74) 1.28 (0.98-1.67) 1.33 (1.01-1.73) 1.27 (0.97-1.66) 1.31 (1.01-1.71) 1.38 (1.05-1.81) 
 51-65 1.75 (1.37-2.24) 1.85 (1.44-2.38) 1.75 (1.36-2.24) 1.84 (1.43-2.36) 1.74 (1.36-2.23) 1.79 (1.39-2.29) 1.92 (1.49-2.48) 
Gender Men 1.00 1.00 1.00 1.00 1.00 1.00 1.00 
 Women 1.44 (1.20-1.73) 1.47 (1.23-1.77) 1.42 (1.19-1.71) 1.43 (1.20-1.72) 1.44 (1.21-1.73) 1.42 (1.19-1.70) 1.45 (1.21-1.74) 
Class I 1.00 1.00 1.00 1.00 1.00 1.00 1.00 
 II 0.97 (0.74-1.25) 0.96 (0.74-1.25) 0.95 (0.73-1.24) 0.99 (0.76-1.28) 0.98 (0.76-1.28) 0.97 (0.75-1.26) 0.99 (0.75-1.29) 
 III 0.77 (0.59-1.02) 0.97 (0.73-1.29) 0.81 (0.61-1.08) 0.79 (0.60-1.04) 0.78 (0.59-1.03) 0.83 (0.62-1.11) 1.01 (0.74-1.37) 
 IV 0.63 (0.49-0.81) 0.81 (0.63-1.05) 0.65 (0.51-0.84) 0.65 (0.51-0.84) 0.64 (0.50-0.82) 0.68 (0.52-0.88) 0.65 (0.65-1.13) 
 V 0.51 (0.39-0.68) 0.69 (0.51-0.93) 0.55 (0.41-0.73) 0.54 (0.41-0.71) 0.52 (0.39-0.68) 0.56 (0.42-0.76) 0.76 (0.55-1.05) 
Heavy work — 1.80 (1.45-2.22) — — — — 1.72 (1.39-2.13) 
Dangerous work — 1.46 (1.06-2.01) — — — — 1.41 (1.02-1.94) 
Sedentary work — — 0.88 (0.72-1.07) — — — 0.95 (0.78-1.17) 
High demands-low control — — — 1.98 (1.36-2.88) — — 1.68 (1.14-2.47) 
Weak social support — — — — 1.27 (0.93-1.73) — 1.24 (0.90-1.70) 
Shift work — — — — — 0.93 (0.75-1.16) 0.89 (0.71-1.11) 
Inflexible working hours — — — — — 1.29 (1.06-1.56) 1.19 (0.97-1.45) 
Part-time work 1.27 (1.03-1.58) 1.30 (1.05-1.62) 1.26 (1.01-1.56) 1.25 (1.01-1.55) 1.27 (1.02-1.57) 1.24 (1.01-1.55) 1.26 (1.01-1.58) 

 Mental ill health 

Age <31 1.00 1.00 1.00 1.00 1.00 1.00 1.00 
 31-40 0.89 (0.64-1.26) 0.92 (0.65-1.30) 0.90 (0.64-1.27) 0.93 (0.66-1.31) 0.89 (0.63-1.26) 0.91 (0.64-1.28) 0.95 (0.67-1.35) 
 41-50 0.86 (0.61-1.22) 0.90 (0.63-1.28) 0.86 (0.61-1.23) 0.91 (0.64-1.30) 0.84 (0.59-1.20) 0.88 (0.62-1.25) 0.93 (0.65-1.33) 
 51-65 0.72 (0.51-1.01) 0.76 (0.54-1.07) 0.72 (0.51-1.01) 0.78 (0.55-1.10) 0.71 (0.50-0.99) 0.74 (0.52-1.03) 0.79 (0.56-1.12) 
Gender Men 1.00 1.00 1.00 1.00 1.00 1.00 1.00 
 Women 2.21 (1.71-2.87) 2.28 (1.75-2.96) 2.19 (1.69-2.85) 2.21 (1.70-2.86) 2.22 (1.71-2.89) 2.20 (1.70-2.86) 2.26 (1.73-2.94) 
Class I 1.00 1.00 1.00 1.00 1.00 1.00 1.00 
 II 0.60 (0.40-0.91) 0.59 (0.39-0.90) 0.60 (0.39-0.90) 0.62 (0.41-0.94) 0.64 (0.42-0.97) 0.61 (0.40-0.92) 0.64 (0.42-0.97) 
 III 1.21 (0.85-1.73) 1.59 (1.09-2.32) 1.26 (0.87-1.83) 1.24 (0.86-1.78) 1.23 (0.891.77) 1.28 (0.88-1.87) 1.64 (1.10-2.45) 
 IV 0.96 (0.69-1.34) 1.30 (0.91-1.85) 0.99 (0.70-1.39) 1.02 (0.73-1.43) 1.01 (0.72-1.41) 1.02 (0.72-1.45) 1.40 (0.96-2.04) 
 V 0.69 (0.46-1.03) 0.98 (0.65-1.54) 0.72 (0.47-1.11) 0.75 (0.50-1.13) 0.71 (0.47-1.06) 0.74 (0.48-1.15) 1.10 (0.69-1.76) 
Heavy work — 2.01 (1.51-2.67) — — — — 1.88 (1.40-2.53) 
Dangerous work — 1.48 (0.95-2.30) — — — — 1.38 (0.88-2.15) 
Sedentary work — — 0.90 (0.68-1.17) — — — 0.94 (0.71-1.25) 
High demands-low control — — — 2.67 (1.75-4.09) — — 2.25 (1.45-3.50) 
Weak social support — — — — 1.95 (1.34-2.84) — 1.90 (1.29-2.78) 
Shift work — — — — — 1.05 (0.78-1.42) 0.99 (0.74-1.35) 
Inflexible working hours — — — — — 1.14 (0.87-1.49) 1.01 (0.76-1.33) 
Part-time work 1.38 (1.05-1.83) 1.41 (1.07-1.87) 1.37 (1.04-1.81) 1.34 (1.01-1.77) 1.36 (1.03-1.80) 1.35 (1.02-1.79) 1.33 (1.00-1.78) 
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Discussion 

This study aimed to assess the extent to which physical and psychosocial work-related stressors 

contribute to differences in physical and mental ill health between Swedish employees from 

different occupational classes. Four main findings are reported, each relating to the research 

questions raised:  

• Most physical and psychosocial work-related stressors show an association with 

physical ill health, while only a small number of work-related stressors are associated 

with mental ill health; 

• The existence of a gradient in physical work-related stressors across occupational 

classes can be confirmed, with employees from higher occupational classes having a 

decreasing risk of exposure to heavy- and dangerous work. No evidence was found in 

support of a gradient in psychosocial work-related stressors; 

• The existence of an occupational class gradient in physical health can be confirmed, 

with employees from higher occupational classes having a decreasing risk of physical 

ill health. Physical work-related stressors contribute most to the gradient, but there is 

some psychosocial work-related stressors are also influential. An occupational class 

gradient in mental ill health is not evident in the data;  

• Differential exposure to physical and psychosocial work-related stressors is observed 

between men and women, and this affects mostly differences in strength regarding the 

above findings. For example, part-time work affects women’s physical health more 

strongly than men’s.  

 

Before the main findings are discussed in more detail, first the outcomes of the descriptive 

statistics are considered. The overall sample of Swedish employees includes more men than 

women. Despite the emphasis on gender inequality in Swedish society, labour force 

participation remains higher among men. The distribution of employees over the selected 

occupational classes reflects the post-industrial character of the Swedish economy, with a high 

concentration of employees in high quality jobs that are concentrated at the top of the 

occupational class structure. However, a large share of employees still do work of more manual 

nature when working in the human service sector or industrial sector. Consequently, the 

proportion of employees that do heavy work remains substantial, but fewer employees are 

exposed to dangerous work. This might be explained by the implementation of stricter safety 

regulations in the industrial, manufacturing, construction and transport sector. Since men are 
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overrepresented in these sectors, they run a higher risk of exposure to heavy and dangerous 

work. Yet, due to the high number of employees in non-manual occupations most employees 

perform sedentary work, which can be explained by the desktop nature of high quality jobs 

(e.g. research, consulting, managing).  

In tandem with these developments, work has become more psychologically 

demanding for Swedish employees. This is reflected in the high proportion of employees that 

report exposure to high demands at work. The fact that more women report higher demands in 

their work could be related to women generally being more subject to the “double burden”, 

where Swedish women’s experience of higher demands may relate to work-family conflict. 

Another explanation pertains the overrepresentation of women in the human services sector, 

which is characterised by more emotionally demanding work and high ergonomic load (e.g. 

heavy lifting, unsuitable positions, monotonous movements) that might manifest in feelings of 

high demands. The “24/7” economy that is intrinsic to post-industrial societies, can provide an 

explanation for the fairly high proportion of employees doing shift work. Women do more shift 

work than men, which can be a result of women working more in human services (e.g. health 

care, restaurants, stores), that often involve atypical work schedules. The same argument holds 

for the high proportion of workers that have inflexible working hours, especially among 

women. In addition, women work more part-time, characterised by jobs that have less flexible 

work schedules. The higher number of women doing part-time work is most likely influenced 

by gender norms, meaning that women are perceived as the principle caretaker and men do the 

bread-winning. This study showed higher rates of physical ill health among Swedish 

employees compared to mental ill health – which was rather unexpected since stress and mental 

strain are the most common problems caused by work among Swedish employees (Swedish 

Work Environment Authority, 2015). However, an explanation for this might be that the mental 

health index in this study includes a limited selection of health outcomes, and thus may exclude 

certain relevant outcomes. Moreover, chances are that many of those employees that suffer 

from mental ill health are not included in this study because of sickness absence, or that 

employees are better able to manage continuation of work when suffering from physical health 

impairments.  

Shifting the attention to the first finding, most physical and psychosocial work-related 

stressors that are included in this study are associated with physical ill health – whereas a small 

number of work-related stressors are related to mental ill health. The physical work-related 

stressors, heavy work, dangerous work and sedentary work show the strongest association with 

physical ill health for both men and women. Yet, heavy work is also related to mental ill health 
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in both genders, and dangerous work shows an association with mental ill health among 

women. In line with previous findings, heavy work and dangerous work increase the risk of 

physical ill health among employees (Voss, Floderus, & Diderichsen, 2001; Bakke et al. 1991). 

This can be explained by high ergonomic load and direct hazardous physical exposures (e.g. 

gas, dust, toxic substances). The association between heavy work and mental ill health has also 

been established before (Cullen et al. 2008) and can be explained by the fact that many 

employees who do heavy work are employed within human services, which increases the 

likelihood of emotionally demanding tasks. An interesting finding comprises the association 

between dangerous work and mental ill health among women, which assumes that exposure to 

certain dangers at work affects women’s mental health more than that of men. The exact 

reasons behind this association would need further examination. Unlike findings from previous 

studies (Kilpatrick et al. 2013; Andersen et al. 2011), sedentary work is associated with lower 

risks of physical and mental ill health among Swedish employees. A possible explanation might 

be related to the fact that in this study most employees that do sedentary work are men. Since 

men represent a high share of professionals, they are likely to have less exposure to heavy- and 

dangerous work, but also often have higher control and authority.  

Compliant to earlier studies, facing high demands and low control at work are 

associated with higher risk of physical and mental ill health. A stronger association with 

physical ill health is shown among men, whereas women display a stronger relation with 

mental ill health. Men in lower occupational classes are more likely to face a combination of 

high demands and low control (Burgard & Lin, 2013), therefore they also have a higher 

likelihood of doing physically heavy or dangerous work, which might result in poorer physical 

health. In contrast, for women work-family conflict might play a role in poor mental health due 

to high demands and low control, but also their high representation within human services. 

Similar to previous results, weak social support is associated with a higher risk of mental ill 

health (Netterstrøm et al. 2008; Magnusson et al. 2008). Interestingly, the effect was stronger 

among Swedish men. This finding may relate to men and women perceiving social support 

differently, which can cause disparities due to under- or over reporting. However, this is a topic 

that would require further examination by establishing different ways to measure social support 

at work between genders. In line with previous studies, shift work was positively associated 

with physical ill health (Tenkanen et al. 1997; Nagaya et al. 2002; Knutsson & Bøggild, 2010), 

but only among women. This might be because women that do shift work are more likely to be 

employed within human services, which increases their risk to high ergonomic load (Toivanen, 

2007). Remarkably, and in contrast to some earlier findings (Golden, 2001; Grzywacz et al. 
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2008; Hill et al. 2010), there was no association between shift work and mental ill health for 

the overall sample. Inflexible working hours are associated with a higher risk of physical ill 

health. A possible explanation for this is that inflexible working hours are more common in 

occupations among employees from lower occupational classes, and these jobs also often 

involve higher exposure to heavy and dangerous work. Part-time work is related to an increased 

risk of physical ill health in the overall sample. This might be due to health selection, i.e. 

employees who suffer from poorer physical health are required to work part-time. Between 

genders, the association only holds for women, which can be related to them working more 

part-time, including jobs that are concentrated at the bottom of the occupational hierarchy, with 

low control, low pay, and more exposure to heavy work (Higgins et al. 2000). For this reason, 

part-time work might also be associated with increased risks of mental ill health. Although 

among women, work-family conflict might be another reason.  

The second main finding concerns the confirmation of a gradient in physical work-related 

stressors across occupational classes, with employees from higher occupational classes having 

an increasingly lower risk of exposure to heavy- and dangerous work (Borg & Kristensen, 

2000; Hämmig & Bauer, 2013) Instead, sedentary work is more common among employees 

from higher occupational classes. Similar patterns were observed among both men and women. 

Possible explanations for a gradient in physical work-related stressors is that employees from 

lower occupational classes are more likely to have jobs in the industrial, manufacturing, 

transport, and human services sector, which exposes them to work environments that pose them 

to high ergonomic load and direct physical hazards (Johnson et al. 2005). Yet, compared to 

unskilled manual classes, all other classes run lower risks of exposure to psychosocial work-

related stressors, but the association does not follow a clear gradient – this has also been found 

in previous studies (Hämmig & Bauer, 2013). Moreover, among women both shift work and 

inflexible working hours are more common in skilled manual workers than unskilled manual 

workers, which is probably related to the high concentration of human service workers among 

women in this occupational class.  

The third main finding involves the confirmation of an occupational class gradient in 

physical health, with employees from higher occupational classes having an increasingly lower 

risk of physical ill health. Similar patterns are observed in both men and women (Lundberg, 

1991; Kaikkonen et al. 2009; Schrijvers et al. 1998). In line with previous findings, the physical 

work-related stressors heavy work and dangerous work explain most of the physical 

inequalities in health between employees from different occupational classes. This is related to 

the fact that employees from higher occupational classes showed an increasingly lower risk of 
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heavy and dangerous work, thereby causing inequalities across occupational classes in terms 

of exposure to physical work-related stressors – and consequently disparities in health. Among 

men, sedentary work also explained a part of the association, but not among women. This is 

probably related to women generally doing less sedentary work. Yet, certain psychosocial 

work-related stressors also contributed to the occupational class gradient in physical health, 

shift work and inflexible working hours in particular. This outcome can be explained by the 

fact that employees from higher occupational classes have a lower risk of doing shift work or 

having inflexible working hours. Accordingly, differential exposure occurs among employees 

from different occupational classes for these psychosocial work-related stressors – thereby 

enabling the development of health disparities. Among men, high demands and low control 

had a minor reducing effect on the gradient as well. An occupational class gradient in mental 

ill health is not evident, but occupational class differences among employees are still visible. 

Especially, low-level non-manual workers display increased risks of mental ill health – even 

after adjusting for physical and psychosocial work-related stressors. The constant risk of 

mental ill health among this occupational class thus seems unaffected by the work environment. 

Other social determinants of health, such as social capital, might be able to provide an 

explanation for this phenomenon and would thus require further examination.  

 

Strengths and limitations of the study 

This study is based on a survey that includes information on individuals from all over Sweden, 

and a selected sub-sample of subjects that work either full- or part-time in order to assess a 

wide spectrum of physical and psychosocial work-related stressors. A significant contribution 

to current literature in the field is the inclusion of both physical and psychosocial work-related 

stressors simultaneously in evaluation of both physical and mental (ill) health. Moreover, by 

constructing health indexes, a broad range of physical and mental health outcomes could be 

examined at the same time. The study sample is representative of all occupational classes 

except the self-employed and farmers. Also, the distribution of employees across occupational 

classes was rather equal. Another strength comprises the adoption of a gender perspective to 

examine occupational class inequalities in health. 

 A limitation concerns the study’s cross-sectional design, which does not allow for 

causal interpretations. Furthermore, misclassification bias might occur as the LNU questions 

on health and the work environment are based on self-reported data. Especially regarding 

gender differences, men are more likely to underreport problems in comparison to women. By 
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only including employees that work full- or part-time in the sample, individuals who are 

currently on long-term sick leave, possibly due to exposure to physical and psychosocial work-

related stressors, are excluded. Moreover, the risk of “health selection” should be mentioned 

regarding the occupational class gradient in physical health, i.e. employees that are 

concentrated in lower occupational classes might be in poorer health from the beginning, which 

results in them having a harder time in the labour market and affects upward mobility. The 

construction of health indexes can also be considered a limitation, as several health outcomes 

are conflated into one new variable it is more difficult to evaluate which ones are particularly 

affected by the work-related stressors, and thus where it is necessary to do more research. A 

final remark concerns the exclusion of possible confounders such as education – due to its high 

impact on occupation – and factors related to the individual health-related behaviours that can 

shape health outcomes independently from the work environment or can be aggravated because 

of it.  

 

Conclusions and implications 

In conclusion, this study provided evidence for the existence of an occupational class gradient 

in physical health among Swedish employees, and how both physical and psychosocial work-

related stressors contribute to this gradient. Similar results were observed for men and women. 

Physical work-related stressors, especially heavy work and dangerous work, are of primary 

importance to explain physical health inequalities across occupational classes. The influence 

of psychosocial work-related stressors on the gradient was weaker, although shift work and 

inflexible working hours contributed to the gradient. Among men, jobs with high demands but 

low control to some extent contributed to physical ill health as well. In line with previous 

research, no support was found for the existence of an occupational class gradient in mental 

health. In general, the results reconfirm that the work environment constitutes an important 

social determinant of health.  

Consequently, in order to reduce socioeconomic inequalities in physical health among 

Swedish employees, interventions and policies need to concentrate on improving the physical 

work environment and reducing the exposure to heavy- and dangerous work among employees 

from lower occupational classes. Efficient interventions could be targeted towards the 

protection of shift workers and the flexibility of working schedules among employees from 

lower occupational classes. Moreover, due to the gender-segregated labour market in Sweden, 

work environment improvements among employees from lower occupational classes could 
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also reduce gender inequalities in health. Improving the health of employees at the bottom of 

the occupational class structure is beneficial to the Swedish state, since it reduces the social 

costs for sickness cash benefits and disability pensions. In this light, good health may also be 

regarded as a prerequisite for productivity – and as such constitutes an important human 

resource for organisations. A possible recommendation comprises the introduction of tailored 

workplace health promotion (WHP) programs that, instead of addressing individual health-

behaviours, could be targeted towards reducing the exposure to physical and psychosocial 

work-related stressors that are most prevalent among employees from different occupational 

classes. In this way, the health of all employees can be improved.  

This study generated some interesting results that would require further examination. 

First, an association was observed between dangerous work and increased risk of mental ill 

health among women, but not among men. This assumes that exposure to dangers at work 

affects women’s mental health more than that of men, which is something that needs to be 

better understood. Second, among Swedish employees a stronger association was observed 

between weak social support and increased risk of mental ill health among men, implying that 

no social support at work is worse for men than for women. However, men might have different 

perceptions of social support than women, and therefore it would be interesting to examine this 

association more closely by establishing different ways to measure social support at work 

between genders. Third, low-level non-manual workers display a constant higher risk of mental 

ill health that seems to be unaffected by the physical and psychosocial work-related stressors 

that were included in this study, thus there is a need to further examine what other work-related 

factors – or social determinants of health – can help explain the association between 

occupational class and mental health.   
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APPENDIX A 

Construction of Health Indexes  

 

The outcome variables of this study were based on two health indexes on physical and mental 

ill health. Here, an overview is presented of the original LNU variables that were included in 

the construction of the health indexes (in italics), how they were formulated and answer 

possibilities. The new physical and mental ill health indexes are dichotomous. The scores 

classified as physical or mental ill health are marked in bold.  

 

Physical ill health index Score 

Olle’s index for ache                               

Added index based on the questions about ache 

in the locomotor system Z521 (aches in 

shoulders/shoulder blades) Z528 (pain in 

back/hips) and Z539 (aches in joints).  

No trouble 0 

1 mild trouble 1 

2 mild trouble 2 

1 severe, 3 mild 3 

 1 severe + 1 mild 4 

 1 severe + 2 mild 5 

 2 severe 6 

 2 severe + 1 mild 7 

 3 severe 9 

Olle’s circulatory index   

Added index based on the questions about the 

circulatory system Z517 (pain in the chest) 

Z524 (weak heart) Z525 (high blood pressure) 

Z537 (varicose veins) Z538 (swollen legs) 

Z547 (difficulty in breathing) and Z548 

(giddiness).  

No trouble 0 

1 mild trouble 1 

2 mild trouble 2 

1 severe, 3 mild 3 

4 mild, 1 severe + 1 mild 4 

1 severe + 2 mild 5 

 2 severe, 1 severe + 3 mild 6 

 2 severe + 1 mild 7 

Olle’s stomach index   

Added index based on the questions about 

stomach trouble Z526 (stomach pains) Z529 

(gall trouble) Z549 (being unwell) Z551 

(vomiting) and Z552 (diarrhoea).  

No trouble 0 

1 mild trouble 1 

2 mild trouble 2 

1 severe, 3 mild 3 

4 mild, 1 severe + 1 mild 4 

 1 severe + 2 mild 5 

 1 severe + 3 mild 6 

 2 severe + 1 mild 7 
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 2 severe + 2 mild 8 

 3 severe 9 

 3 severe + 1 mild 10 

 4 severe 11 

Heart attack   

Have you in the last 12 months had coronary 

thrombosis, heart attack?  

No 1 

Yes, mild 2 

 Yes, severe 3 

Stroke   

Have you in the last 12 months had cerebral 

thrombosis, stroke?  

No 1 

Yes, mild 2 

 Yes, severe 3 

Diabetes   

Have you in the last 12 months had diabetes, 

blood sugar?  

No 1 

 Yes, mild 2 

 Yes, severe 3 

Asthma   

Have you in the last 12 months had chronic 

bronchitis (asthma)?  

No 1 

Yes, mild 2 

 Yes, severe 3 

   

Mental ill health index Score 

Olle’s psychological index   

Added index based on the questions about 

psychological well-being Z540 (general 

tiredness) Z541 (insomnia) Z542 (nervous 

trouble) Z543 (depressions) and Z544 

(overexertion).  

No trouble 0 

1 mild trouble 1 

2 mild trouble 2 

1 severe, 3 mild 3 

4 mild, 1 severe + 1 mild 4 

 1 severe + 2 mild, 5 severe 5 

 2 severe, 1 severe + 3 mild 6 

 2 severe + 1 mild, 1 severe + 4 mild 7 

 2 severe + 2 mild 8 

 3 severe, 2 severe + 3 mild 9 

 3 severe + 1 mild 10 

 3 severe + 2 mild 11 

  4 severe 12 

 4 severe + 1 mild 13 

 5 severe 15 

Mental illness   

Have you in the last 12 months had a mental 

illness?  

 

No 1 

Yes, mild 2 

Yes, severe 3 
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APPENDIX B 

Classification Of Occupational Classes 

 

In order to assess the extent to which physical and psychosocial work-related factors contribute 

to differences in physical and mental ill health between Swedish employees from different 

occupational classes, a new variable had to be constructed that include five occupational 

classes: (I) unskilled manual workers, (II) skilled manual workers, (III) low-level non-manual 

workers, (IV) intermediate level non-manual workers, and (V) professionals. The new 

classification of occupational classes is based on the original Swedish socioeconomic 

classification (SEI) – yet the self-employed and farmers are excluded. Here, an overview is 

presented of how occupational classes were collapsed to construct the new variable 

‘Occupational class’.   

 

Original  

SEI classification 

Our 

classification 

  

11 Unskilled manual worker, goods production I 

12 Unskilled manual worker, service production  

21 Skilled manual worker, goods production II 

22 Skilled manual worker, service production  

33 Low level, non-manual worker with routine tasks III 

35 Low level, non-manual worker, supervisor of manual workers  

36 Low level, non-manual worker, without subordinates  

45 Intermediate level, non-manual worker, supervisors IV 

46 Intermediate non-manual worker, without subordinates  

56 Professional, higher non-manual worker V 

57 Professional, upper-level executive  
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Note. Occupational classes are I = unskilled manual workers, II = skilled manual workers, III = low-level non-manual workers, IV = intermediate level non-manual workers, V = professionals.  
 

APPENDIX C 

Table 1. Odds Ratios (OR) for Physical Ill Health, Age, Occupational Class and Work-related Stressors, for Men (N=1,353) and Women (N=1,271). 

 

 Physical ill health 

 Model 1 Model 2 Model 3 Model 4 Model 5 Model 6 Model 7 
 OR (95% CI) OR (95% CI) OR (95% CI) OR (95% CI) OR (95% CI) OR (95% CI) OR (95% CI) 

 Men 

Age <31 1.00 1.00 1.00 1.00 1.00 1.00 1.00 
 31-40 1.29 (0.88-1.89) 1.34 (0.91-1.96) 1.30 (0.89-1.90) 1.29 (0.88-1.89) 1.29 (0.89-1.89) 1.30 (0.89-1.90) 1.34 (0.91-1.97) 
 41-50 1.17 (0.79-1.73) 1.22 (0.82-1.80) 1.17 (0.79-1.73) 1.21 (0.82-1.80) 1.16 (0.79-1.72) 1.18 (0.80-1.74) 1.24 (0.83-1.85) 
 51-65 1.79 (1.26-2.57) 1.92 (1.34-2.77) 1.79 (1.25-2.57) 1.91 (1.33-2.74)  1.78 (1.25-2.55) 1.81 (1.26-2.60) 1.36 (1.36-2.86) 
Class I 1.00 1.00 1.00 1.00 1.00 1.00 1.00 
 II 1.10 (0.77-1.58) 1.13 (0.78-1.62) 1.07 (0.75-1.54) 1.19 (0.82-1.71) 1.11 (0.78-1.60)  1.10 (0.76-1.59) 1.15 (0.78-1.68) 
 III 0.69 (0.44-1.08) 0.91 (0.57-1.46) 0.72 (0.46-1.14) 0.72 (0.46-1.14) 0.69 (0.44-1.08) 0.70 (0.44-1.12) 0.94 (0.58-1.52) 
 IV 0.82 (0.57-1.16) 1.18 (0.80-1.73) 0.88 (0.61-1.28) 0.89 (0.62-1.27) 0.83 (0.58-1.18) 0.84 (0.58-1.24) 1.25 (0.83-1.90) 
 V 0.54 (0.37-0.80) 0.84 (0.55-1.29) 0.61 (0.40-0.92) 0.60 (0.41-0.90) 0.55 (0.37-0.81) 0.57 (0.37-0.86) 0.92 (0.58-1.52) 
Heavy work — 2.09 (1.54-2.82) — — — — 1.99 (1.46-2.71) 
Dangerous work — 1.46 (0.98-2.18) — — — — 1.40 (0.93-2.11) 
Sedentary work — — 0.80 (0.60-1.05) — — — 0.86 (0.65-1.15) 
High demands-low control — — — 2.85 (1.61-5.05) — — 2.50 (1.38-4.52) 
Weak social support — — — — 1.23 (0.78-1.95) — 1.20 (0.75-1.92) 
Shift work — — — — — 0.93 (0.67-1.28) 0.86 (0.62-1.20) 
Inflexible working hours — — — — — 1.13 (0.85-1.52) 1.01 (0.74-1.36) 
Part-time work 1.01 (0.65-1.57) 1.08 (0.69-1.69) 0.99 (0.64-1.55) 0.98 (0.63-1.53) 1.01 (0.64-1.56) 1.01 (0.65-1.57) 1.05 (0.66-1.66) 

 Women 

Age <31 1.00 1.00 1.00 1.00 1.00 1.00 1.00 
 31-40 1.36 (0.94-1.96) 1.39 (0.96-2.02) 1.36 (0.94-1.97) 1.40 (0.96-2.03) 1.35 (0.94-1.96) 1.41 (0.97-2.04) 1.46 (1.00-2.12) 
 41-50 1.34 (0.93-1.95) 1.41 (0.97-2.05) 1.35 (0.93-1.95) 1.40 (0.96-2.03) 1.34 (0.92-1.94) 1.43 (0.98-2.09) 1.51 (1.03-2.20) 
 51-65 1.69 (1.20-2.40) 1.79 (1.26-2.54) 1.69 (1.19-2.39) 1.77 (1.24-2.52) 1.69 (1.19-2.39) 1.77 (1.24-2.51) 1.88 (1.32-2.70) 
Class I 1.00 1.00 1.00 1.00 1.00 1.00 1.00 
 II 0.81 (0.55-1.20) 0.80 (0.54-1.19) 0.80 (0.54-1.19) 0.80 (0.54-1.19) 0.83 (0.56-1.24) 0.79 (0.53-1.18) 0.81 (0.54-1.21) 
 III 0.79 (0.55-1.14) 0.93 (0.64-1.37) 0.83 (0.56-1.22) 0.79 (0.55-1.14) 0.79 (0.55-1.15) 0.90 (0.61-1.33) 1.02 (0.67-1.53) 
 IV 0.50 (0.36-0.71) 0.60 (0.42-0.85) 0.51 (0.36-0.73) 0.51 (0.36-0.72) 0.51 (0.36-0.72) 0.56 (0.39-0.80) 0.65 (0.45-0.94) 
 V 0.48 (0.32-0.72) 0.59 (0.39-0.90) 0.50 (0.33-0.77) 0.49 (0.33-0.74) 0.48 (0.32-0.73) 0.58 (0.38-0.90) 0.69 (0.43-1.09) 
Heavy work — 1.60 (1.19-2.15) — — — — 1.52 (1.13-2.05) 
Dangerous work — 1.47 (0.86-2.52) — — — — 1.45 (0.84-2.49) 
Sedentary work — — 0.91 (0.69-1.21) — — — 1.02 (0.76-1.36) 
High demands-low control — — — 1.57 (0.95-2.57) — — 1.29 (0.77-2.14) 
Weak social support — — — — 1.30 (0.85-1.99) — 1.25 (0.81-1.92) 
Shift work — — — — — 0.99 (0.74-1.34) 0.97 (0.72-1.32) 
Inflexible working hours — — — — — 1.51 (1.16-1.96) 1.44 (1.10-1.89) 
Part-time work 1.38 (1.07-1.77) 1.38 (1.07-1.78) 1.36 (1.06-1.76) 1.36 (1.06-1.75) 1.37 (1.06-1.76) 1.31 (1.02-1.70) 1.32 (1.02-1.71) 
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Note. Occupational classes are I = unskilled manual workers, II = skilled manual workers, III = low-level non-manual workers, IV = intermediate level non-manual workers, V = professionals. 

Table 2. Odds Ratios (OR) For Mental Ill Health, Age, Occupational Class And Work-related Stressors, For Men (N=1,353) And Women (N=1,271). 

 

 

 

 Mental ill health 

 Model 1 Model 2 Model 3 Model 4 Model 5 Model 6 Model 7 
 OR (95% CI) OR (95% CI) OR (95% CI) OR (95% CI) OR (95% CI) OR (95% CI) OR (95% CI) 

 Men 

Age <31 1.00 1.00 1.00 1.00 1.00 1.00 1.00 
 31-40 0.92 (0.53-1.59) 0.94 (0.54-1.64) 0.92 (0.53-1.59) 0.91 (0.52-1.58) 0.93 (0.50-1.47) 0.84 (0.49-1.44) 0.94 (0.54-1.65) 
 41-50 0.69 (0.38-1.26) 0.71 (0.39-1.30) 0.69 (0.37-1.26) 0.70 (0.38-1.29) 0.67 (0.34-1.10) 0.61 (0.34-1.11) 0.69 (0.37-1.27) 
 51-65 0.57 (0.32-1.02) 0.60 (0.34-1.08) 0.57 (0.32-1.02) 0.59 (0.33-1.06) 0.54 (0.29-0.93) 0.53 (0.30-0.95) 0.57 (0.31-1.03) 
Class I 1.00 1.00 1.00 1.00 1.00 1.00 1.00 
 II 0.79 (0.43-1.48) 0.80 (0.43-1.50) 0.78 (0.42-1.46) 0.76 (0.39-1.58) 0.83 (0.44-1.56) 0.75 (0.40-1.42) 0.80 (0.42-1.54) 
 III 1.04 (0.53-2.03) 1.38 (0.68-2.78) 1.08 (0.55-2.14) 1.19 (0.67-2.14) 1.07 (0.55-2.01) 0.97 (0.48-1.95) 1.37 (0.66-2.84) 
 IV 1.11 (0.63-1.95) 1.60 (0.86-2.97) 1.18 (0.65-2.12) 1.09 (0.55-2.11) 1.17 (0.66-2.07) 1.02 (0.55-1.89) 1.61 (0.82-3.16) 
 V 0.70 (0.36-1.35) 1.10 (0.53-2.27) 0.76 (0.38-1.54) 0.84 (0.45-1.50) 0.74 (0.38-1.43) 0.63 (0.31-1.29) 1.10 (0.50-2.44) 
Heavy work — 2.14 (1.32-3.46) — — — — 2.14 (1.30-3.51) 
Dangerous work — 1.31 (0.69-2.48) — — — — 1.27 (0.66-2.44) 
Sedentary work — — 0.84 (0.54-1.33) — — — 0.90 (0.56-1.45) 
High demands-low control — — — 2.04 (0.94-4.43) — — 1.78 (0.79-3.98) 
Weak social support — — — — 2.24 (1.21-4.16) — 2.20 (1.18-4.12) 
Shift work — — — — — 0.78 (0.46-1.34) 0.72 (0.42-1.25) 
Inflexible working hours — — — — — 0.98 (0.60-1.59) 0.90 (0.55-1.48) 
Part-time work 1.78 (0.97-3.26) 1.92 (1.05-3.53) 1.76 (0.96-3.22) 1.75 (0.95-3.21) 1.71 (0.93-3.14) 1.86 (1.01-3.45) 1.96 (1.04-3.68) 

 Women 

Age <31 1.00 1.00 1.00 1.00 1.00 1.00 1.00 
 31-40 0.90 (0.58-1.40) 0.92 (0.59-1.43) 0.91 (0.58-1.41) 0.99 (0.63-1.55) 0.90 (0.58-1.40) 0.93 (0.60-1.44) 1.01 (0.64-1.59) 
 41-50 0.99 (0.64-1.53) 1.02 (0.66-1.59) 0.99 (0.64-1.54) 1.10 (0.70-1.72) 0.97 (0.63-1.51) 1.05 (0.67-1.64) 1.16 (0.73-1.84) 
 51-65 0.82 (0.54-1.25) 0.87 (0.56-1.33) 0.82 (0.54-1.25) 0.93 (0.60-1.44) 0.81 (0.53-1.24) 0.87 (0.57-1.32) 0.98 (0.63-1.52) 
Class I 1.00 1.00 1.00 1.00 1.00 1.00 1.00 
 II 0.48 (0.28-0.85) 0.47 (0.27-0.82) 0.48 (0.27-0.84) 0.47 (0.27-0.83) 0.52 (0.29-0.92) 0.46 (0.26-0.82) 0.47 (0.26-0.85) 
 III 1.23 (0.80-1.90) 1.61 (1.02-2.55) 1.29 (0.81-2.04) 1.22 (0.79-1.90) 1.25 (0.81-1.93) 1.44 (0.91-2.27) 1.73 (1.05-2.85) 
 IV 0.89 (0.59-1.35) 1.17 (0.76-1.82) 0.91 (0.60-1.39) 0.93 (0.61-1.42) 0.93 (0.61-1.41) 1.02 (0.66-1.57) 1.32 (0.83-2.08) 
 V 0.68 (0.41-1.14) 0.95 (0.55-1.64) 0.72 (0.42-1.23) 0.74 (0.44-1.24) 0.70 (0.42-1.17) 0.84 (0.48-1.46) 1.13 (0.63-2.04) 
Heavy work — 1.99 (1.39-2.84) — — — — 1.79 (1.24-2.58) 
Dangerous work — 1.65 (0.89-3.06) — — — — 1.56 (0.84-2.92) 
Sedentary work — — 0.91 (0.65-1.28) — — — 0.96 (0.67-1.38) 
High demands-low control — — — 3.14 (1.86-5.30) — — 2.56 (1.49-4.40) 
Weak social support — — — — 1.79 (1.12-2.87) — 1.73 (1.07-2.80) 
Shift work — — — — — 1.30 (0.90-1.88) 1.25 (0.86-1.82) 
Inflexible working hours — — — — — 1.25 (0.90-1.73) 1.09 (0.78-1.54) 
Part-time work 1.32 (0.97-1.81) 1.32 (0.97-1.81) 1.31 (0.96-1.79) 1.27 (0.92-1.74) 1.31 (0.95-1.79) 1.25 (0.91-1.72) 1.22 (0.88-1.68) 


