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Objectives The mechanisms through which a low socioeconomic position leads to disability retirement are not
yet established. We examined, on the one hand, the associations between occupational social class and disability
retirement due to all causes, musculoskeletal diseases, and mental disorders and, on the other hand, the contribution of health behaviors and working conditions to these associations.

Methods

Middle-aged municipal employees from the Helsinki Health Study cohort baseline surveys in
2000–2002 (N=6516) were followed up until the end of 2010 for disability retirement. Retirement data were
obtained from the registers of the Finnish Centre for Pensions and social class and covariates from the baseline
surveys. Social class was categorized into managers and professionals, semi-professionals, routine non-manual
employees, and manual workers. Cox regression analysis was used to calculate hazard ratios and their 95%
confidence intervals.

Results The risk of disability retirement was generally higher among those in lower social classes with a strong
gradient for all causes, an even stronger gradient for musculoskeletal diseases, and a weaker non-linear association for mental disorders. These associations were largely mediated through physical workload among both
women and men and hazardous exposures particularly among men. In mental disorders, job control also mediated the association. Strenuous desktop work and job demands widened the social class differences particularly
among men and in mental disorders. The contribution of health behaviors was modest.

Conclusions Improvements particularly in the physical working conditions but also the job control of those in
lower social classes are likely to reduce socioeconomic differences in disability retirement.

Key terms disability pension; job characteristic; lifestyle; mental disorder; musculoskeletal disease; socioeconomic position; work ability.

The maintenance of good health, functioning, and working capacity among employees is a key area in preventing early exit from the labor market. In OECD countries,
the primary diagnostic causes for disability retirement
are musculoskeletal diseases and mental disorders (1).
In Finland, for example, each of these accounts for about
one third of all diagnoses (2). According to previous
studies, a low occupational social class is associated
with retirement due to musculoskeletal diseases (3–6)
and mental disorders (3, 4) as well as with all-cause
disability retirement (3, 4, 7–12). A low social class is
often related to unhealthy behaviors and unfavorable

working conditions that have also been identified as risk
factors for retirement due to disability. Such commonly
reported determinants of disability retirement include
smoking (3, 5, 8, 13–15), high alcohol consumption (5,
16, 17), physical inactivity (5, 8, 13), high relative body
weight (3, 5, 9, 18), as well as a range of physical (5, 8,
12, 19–22) and psychosocial (5, 8, 10–12, 21–23) factors
of working conditions.
There are various ways in which social class may
affect health, work ability and subsequent disability
retirement. Social class is closely associated with physical and psychosocial working conditions that contribute
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to working capacity not only through ill-health but also
through the job requirements expected from a person
considering his or her occupational position (6, 21, 22).
Overall, a high socioeconomic position provides material and non-material resources that promote healthy
behaviors and lifestyles and thus helps in avoiding disease and maintaining good health (24, 25).
Previous studies from Norway (5, 8) and Sweden (3)
suggest that health behaviors and working conditions contribute to the association between socioeconomic position
and disability retirement, but the magnitudes of the effects
have generally been moderate. A recent Norwegian study
investigating the mediating effects of particular working
conditions also found only modest contributions of job
control and physical demands to the association between
social class and disability retirement (7). Studies on other
domains of health indicate that the associations between
a low social class and poor health are partly mediated
through a range of physical and psychosocial working
conditions including physical demands and exposures
(26–29), repetitive work (28), social support (26), job
insecurity (28) and job control or its different dimensions
(26–31), as well as arrangements related to work schedules (26). Relative body weight may also make a small
contribution to the social class gradients in health (28).
Our general aims were to examine (i) whether there
are social class differences in disability retirement due
to all causes, musculoskeletal diseases, and mental disorders, and (ii) whether health behaviors, relative body
weight, work arrangements, and physical and psychosocial working conditions contribute to these associations.
We expected that the effects of social class on disability
retirement may be mediated through working conditions and health behaviors. Health behaviors, however,
often adopted in early life, may alternatively operate as
explanatory factors preceding adulthood socioeconomic
position and working life.

Methods
Study population and follow-up
We used data from the Helsinki Health Study cohort on
employees of the City of Helsinki, the largest employer
in Finland with approximately 40 000 employees (70%
women) within branches comprising general local
administration, healthcare, social welfare, education
and culture, public transport, and technical and construction services. Baseline survey data were collected
during 2000, 2001, and 2002 among employees reaching 40, 45, 50, 55, or 60 years in each year. A total of
8960 employees responded to the survey (80% women),
giving a response rate of 67% (32, 33).

Complete register data on pensions were obtained
from the Finnish Centre for Pensions. These data were
linked to the baseline survey data via unique personal
identification numbers for those respondents who gave
written consent to do so (74%) (33). A total of 6516
employees were included in this study after excluding those (i) not consenting to such data linkage, (ii)
in receipt of a pension at baseline (1%), or (iii) with
incomplete information on social class (0.14%).
The cohort was followed up for disability retirement
from baseline to the end of 2010. In the Finnish retirement scheme, a disability pension is granted based on
a medically confirmed diagnosis leading to a reduction
in a person’s work ability (2). In addition to disability
retirement due to any cause, separately we examined
retirement in the two largest disease groups, namely,
musculoskeletal diseases [International Classification of
Diseases (ICD-10) M00–M99] and mental and behavioral disorders (ICD-10 F00–F99).
This study focuses only on disability pensions, but in
the Finnish retirement scheme there are also early retirement pensions that are not medically based including
unemployment pension at the age of 60 and early old-age
pension at the age of 62 years. The lower age limit for the
statutory old-age pension is 63 years with the exception of
certain occupation-specific retirement ages (2). A participant was censored at the age of 63 years (18%) as well as
in the case of retirement due to reasons other than disability (14% excluding part-time pensions), death (1%), or at
the end of 2010 (57%). Death records were obtained from
the personnel register of the City of Helsinki and from the
registers of the Finnish Centre for Pensions.
Occupational social class
Occupational social class is a key indicator of socioeconomic position and was categorized using information
on occupations from the personnel register of the City of
Helsinki for those respondents who gave a written consent
for such data linkage (78%). For the rest, information on
occupations was obtained from the survey questionnaire.
We included the following hierarchical classes: (i) managers and professionals including those with subordinates
and those doing managerial/administrative work as well
as other upper non-manual employees doing professional
work such as teachers and doctors; (ii) semi-professionals
including nurses, foremen, technicians, and other intermediate non-manual employees; (iii) routine non-manual
employees including non-professional employees doing,
for example, clerical work as well as other lower nonmanual employees, eg, within the social and health services such as child minders and healthcare assistants;
and (iv) manual workers including, for example, those in
transport work and other technical services as well as in
cleaning and canteen work (32).
Scand J Work Environ Health 2011, vol 37, no 6
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Work arrangements

Health behaviors

Information on work contract (ie, working on a permanent or a temporary basis) was derived from the
personnel register of the City of Helsinki. The remaining
variables used in this study were derived from the baseline survey. Shift work was categorized into those who
do shift work (ie, varying shifts at different times of day
or night, but not, for example, regular night time work)
and those who do not. Overtime work was dichotomized
into those who work >40 hours per week and those who
work <40 hours.

Smoking was divided into four categories: never smokers, former smokers, current moderate smokers, and
current heavy smokers (>20 cigarettes per day). Alcohol consumption was used as a continuous variable
on portions of weekly drinks defined as 12 grams of
pure alcohol, including various beverages summed up.
Physical activity during leisure time or commuting was
based on information of the average weekly hours of
physical activity in the previous year in four intensity
grades ranging from walking to brisk running or other
forms of physical activities with equivalent intensities.
Total physical activity was calculated by multiplying
the time spent in each grade of physical activity with
approximate metabolic equivalent index (MET) values
estimated for each intensity grade to form a sum variable. Relative body weight or body mass index (BMI)
(kg/m2) was based on self-reports on height and weight
and used as a continuous variable.

Physical working conditions
Hazardous exposures, physical workload, and desktop
work were derived from factor analysis of 18 items of
potentially harmful working conditions. The respondents were asked whether they are exposed to each
condition and to what extent it bothers them with the
response alternatives: “does not exist”, “exits but does
not bother”, “exists and somewhat bothers”, and “exists
and bothers a lot”. We used the items of each factor as
sum variables. Hazardous exposures were based on
exposure to the following nine items: (i) noise, (ii) vibrations, (iii) dry air, (iv) dust and dirt, (v) dampness and
wetness, (vi) mould, (vii) irritating substances such as
solvents and gases, and (viii) suboptimal lightning, or
(ix) temperature (Cronbach’s alpha 0.79). Physical work
load was based on six items including (i) uncomfortable
working positions, (ii) rotating movements of the back,
(iii) repetitive movements, (iv) standing, (v) walking,
and (vi) heavy physical work including lifting and carrying (Cronbach’s alpha 0.82). Strenuous desktop work
was based on adverse consequences of sitting, using the
computer, and using the computer mouse (Cronbach’s
alpha 0.80).
Psychosocial working conditions
Job control and demands were measured according
to the Framingham version of Karasek’s job content
questionnaire (34) based on sum variables of nine items
each (Cronbach’s alpha 0.82 and 0.78). The respondents were asked whether they agree with statements
about their job with response alternatives ranging from
“fully agree” to “fully disagree”. Job control included
statements about the amount of control over work,
job variety, and opportunities for the use of skills.
Job demands covered pace of work and conflicting
demands. Being a victim of workplace bullying (ie,
isolation, disregard of one’s work, threatening, talking behind one’s back, or other forms of mobbing),
included four categories: “not at all”, “sometimes”,
“frequently”, and “don’t know”.
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Statistical methods
We used Cox proportional hazard regression analysis to
estimate hazard ratios (HR) and their 95% confidence
intervals (95% CI) for disability retirement due to all
causes, musculoskeletal diseases, and mental disorders.
The contribution of different factors to the association
between social class and disability retirement was examined by consecutively including health behaviors and
working conditions in the base model. All health behaviors, working conditions, or both of these were also
adjusted for simultaneously. Multiple imputation for
missing values on the explanatory factors was conducted
using the aregImpute function in the Hmisc package (35)
for R software. The imputation process was used to create
ten imputed datasets, and the data were assumed missing
at random. The analyses of all-cause disability retirement
were stratified by gender. There was an interaction on the
verge of statistical significance (P=0.06) between gender
and social class in the age-adjusted model of disability
retirement due to mental disorders, suggesting stronger
social class differences among men than women. Women
and men were nevertheless pooled in the cause-specific
analyses because of the small number of disability retirement events, especially among men, due to musculoskeletal diseases (N=38) and mental disorders (N=39).

Results
During the follow-up, 10% of women (N=512) and 8%
of men (N=118) transferred to disability retirement due
to any cause (table 1). Altogether 4% of employees
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(N=270) retired due to musculoskeletal diseases and 3%
(N=167) because of mental disorders.
All-cause disability retirement
The risk of all-cause disability retirement was higher
among those in the lower social classes (table 2). Among
women, the gradient was linear with the age-adjusted
HR for manual workers being 4.51 (95% CI 3.34–6.09)
as compared to the reference group of managers and
professionals. Among men, the association was not
fully linear, with the age-adjusted HR being over threefold for both manual (3.44, 95% CI 2.17–5.46) and
routine non-manual (3.32, 95% CI 1.85–5.97) classes.
Further analyses on the occupational distribution of
male routine non-manual employees showed that this
non-linear pattern was the result of a deviating occupational group including youth workers and those doing
other instructing work within the social welfare branch.
Their work cannot be classified as manual despite its
low educational requirements typical to many manual
occupations. This group constituted 22% of the male
routine non-manual class, but accounted for 44% of the
disability retirement events within this class. Excluding
instructors resulted in a fully linear social class gradient
also among men (results not shown).
Among women, adjustment for smoking and BMI
slightly attenuated the base model social class gradient
in all-cause disability retirement (table 2). Adjustment
for physical workload contributed most to the association with a 55% attenuation in the HR for manual
workers [(HR1–HR2)/(HR1–1) × 100]. Adjustment for
hazardous exposures and job control resulted in more
modest attenuations. Desktop work, instead, somewhat
widened the social class gradient (17%). The HR for

manual workers remained strong even after the inclusion
of all variables in the model (2.50, 95% CI 1.71–3.66).
Adjustment for BMI slightly attenuated the social
class differences also among men, whereas adjustment
for smoking had virtually no effect (table 2). Hazardous
exposures and physical workload had the strongest contributions to the association with 64% and 43% attenuations
in the HR for manual workers, respectively. Job control
attenuated the association to a smaller extent. Desktop
work largely widened the social class differences (47%).
Shift work and job demands contributed to the association only among men. Adjustment for shift work slightly
attenuated the social class differences. Adjustment for
job demands somewhat widened these differences, and
the effect was larger for routine non-manual employees
than for manual workers. In the full model, the HR for
routine non-manual employees was still 2.61 (95% CI
1.30–5.21), whereas the corresponding HR for manual
workers attenuated to 2.03 (95% CI 0.99–4.16).
Cause-specific disability retirement
The social class gradient in disability retirement due to
musculoskeletal diseases was considerably stronger than
that due to all causes. The base model HR for manual
workers was 14.58 (95% CI 8.71–24.43) in the analyses pooling women and men (table 3). Similar factors
contributed to the association as in all-cause disability
retirement among women with physical workload, hazardous exposures and job control having the largest contributions. The social class differences remained large
even after all adjustments (HR 4.92, 95% CI 2.68–9.02).
In mental disorders, the association between social
class and disability retirement was substantially weaker
and it followed a non-linear pattern with the base model

Table 1. Distribution of the study population by social class and those being granted a disability pension due to any cause, musculoskeletal diseases, and mental disorders.
Distribution

Granted a disability pension
All causes

N

%

Women
Managers and professionals
Semi-professionals
Routine non-manual employees
Manual workers
Total

1462
986
2105
561
5114

Men
Managers and professionals
Semi-professionals
Routine non-manual employees
Manual workers
Total

625
281
132
364
1402

Musculoskeletal diseases

N

%

N

28.6
19.3
41.2
11.0
100.0

68
84
245
115
512

4.7
8.5
11.6
20.5
10.0

13
31
113
74
232

44.6
20.0
9.4
26.0
100.0

30
23
18
47
118

4.8
8.2
13.6
12.9
8.4

3
7
6
22
38

%

Mental disorders
N

%

1.0
3.1
5.4
13.2
4.5

29
27
62
10
128

2.0
2.7
2.9
1.8
2.5

0.5
2.5
4.5
6.0
2.7

10
8
9
12
39

1.6
2.8
6.8
3.3
2.8
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Table 2. Disability retirement according to social class following adjustment for potential explanatory and mediating factors, women and
men. [HR=hazard ratio; 95% CI=95% confidence interval.]
Managers and
professionals

Semi-professionals

Routine non-manual
employees

Manual workers

HR

HR

95% CI

HR

95% CI

HR

95% CI

Women
Base model a
Smoking
Alcohol consumption
Physical activity
Body mass index
All health behaviors
Shift work
Contract type
Overtime work
Hazardous exposures
Physical work load
Desktop work
Job control
Job demands
Workplace bullying
All working conditions
All variables

1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00

2.19
2.16
2.23
2.19
2.13
2.12
2.11
2.19
2.15
2.13
1.62
2.24
2.06
2.23
2.16
1.61
1.59

1.59–3.01
1.57–2.98
1.62–3.08
1.59–3.02
1.55–2.93
1.54–2.93
1.53–2.92
1.59–3.01
1.55–2.97
1.54–2.93
1.17–2.25
1.62–3.08
1.49–2.85
1.61–3.07
1.57–2.98
1.15–2.26
1.14–2.23

2.53
2.45
2.59
2.55
2.35
2.35
2.43
2.53
2.49
2.40
1.61
2.70
2.18
2.63
2.52
1.60
1.53

1.93–3.30
1.87–3.21
1.97–3.39
1.95–3.33
1.80–3.08
1.79–3.10
1.85–3.19
1.93–3.31
1.90–3.27
1.83–3.14
1.21–2.14
2.05–3.56
1.64–2.90
2.00–3.46
1.93–3.30
1.17–2.18
1.11–2.10

4.51
4.22
4.62
4.55
4.12
3.98
4.37
4.53
4.43
3.89
2.58
5.11
3.69
4.68
4.60
2.76
2.50

3.34–6.09
3.11–5.71
3.42–6.24
3.37–6.14
3.05–5.56
2.92–5.42
3.23–5.91
3.35–6.11
3.27–6.02
2.86–5.29
1.87–3.56
3.70–7.07
2.67–5.10
3.46–6.34
3.41–6.21
1.91–4.00
1.71–3.66

Men
Base model a
Smoking
Alcohol consumption
Physical activity
Body mass index
All health behaviors
Shift work
Contract type
Overtime work
Hazardous exposures
Physical work load
Desktop work
Job control
Job demands
Workplace bullying
All working conditions
All variables

1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00

1.78
1.77
1.79
1.77
1.68
1.69
1.74
1.76
1.75
1.53
1.57
1.88
1.66
1.88
1.75
1.47
1.40

1.03–3.06
1.03–3.05
1.04–3.09
1.03–3.04
0.98–2.90
0.98–2.92
1.01–3.01
1.02–3.05
1.01–3.02
0.88–2.65
0.91–2.72
1.09–3.24
0.96–2.89
1.09–3.24
1.02–3.02
0.83–2.60
0.79–2.49

3.32
3.24
3.38
3.30
2.98
3.05
3.13
3.31
3.25
2.89
2.64
4.02
3.04
4.06
3.19
2.92
2.61

1.85–5.97
1.79–5.86
1.88–6.08
1.84–5.93
1.65–5.37
1.67–5.55
1.71–5.73
1.84–5.95
1.79–5.88
1.60–5.21
1.45–4.81
2.20–7.35
1.67–5.55
2.21–7.47
1.77–5.73
1.48–5.75
1.30–5.21

3.44
3.35
3.52
3.43
3.19
3.14
3.11
3.42
3.42
1.89
2.38
4.59
2.83
3.93
3.44
2.14
2.03

2.17–5.46
2.10–5.35
2.21–5.61
2.16–5.44
2.01–5.07
1.95–5.07
1.84–5.25
2.15–5.45
2.15–5.43
1.10–3.26
1.44–3.94
2.75–7.66
1.64–4.88
2.45–6.32
2.17–5.47
1.06–4.32
0.99–4.16

a

Adjusted for age

HR being the highest for routine non-manual employees
1.86 (95% CI 1.24–2.80) and semi-professionals 1.67
(95% CI 1.06–2.65) (table 4). This non-linear pattern
could not be explained by the deviating occupational
group of instructors within male routine non-manual
employees, and it was found also among women (results
not shown). Smoking and BMI slightly attenuated the
social class differences as they did for disability retirement due to all causes and musculoskeletal diseases.
Adjustment for physical workload and job control attenuated the association most contributing to the HR for all
social classes. Hazardous exposures attenuated the HR
for manual workers in particular. Desktop work and
job demands widened the social class differences, and
the effects were larger than what they were in disability
retirement due to all causes and musculoskeletal diseases
with considerable increases in the HR not only for manual
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workers (168% and 47%, respectively), but also for routine non-manual employees (50% and 34%, respectively).
As a result of these contrasting effects of various working
conditions, adjustment for all covariates attenuated the
social class differences only to a small extent.

Discussion
Main results
Our aim was to examine the association between
occupational social class and disability retirement and
assess the contribution of health behaviors and working
conditions to this association. We found that the risk of
disability retirement was considerably higher among

Leinonen et al

Table 3. Disability retirement due to musculoskeletal diseases according to social class following adjustment for potential explanatory
and mediating factors, pooled results for women and men. [HR=hazard ratio; 95% CI=95% confidence interval.]
Managers and
professionals

Base model
Smoking
Alcohol consumption
Physical activity
Body mass index
All health behaviors
Shift work
Contract type
Overtime work
Hazardous exposures
Physical work load
Desktop work
Job control
Job demands
Workplace bullying
All working conditions
All variables
a

a

Semi-professionals

Routine non-manual
employees

HR

HR

95% CI

HR

95% CI

1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00

4.34
4.30
4.29
4.34
4.18
4.03
4.13
4.31
4.14
4.07
2.91
4.37
4.00
4.40
4.28
2.62
2.51

2.45–7.69
2.43–7.62
2.42–7.61
2.45–7.69
2.36–7.41
2.27–7.15
2.32–7.33
2.43–7.65
2.32–7.36
2.30–7.22
1.63–5.20
2.46–7.76
2.25–7.10
2.48–7.81
2.42–7.59
1.45–4.72
1.39–4.53

6.15
6.02
6.06
6.19
5.60
5.44
5.70
6.11
5.94
5.46
3.26
6.30
5.08
6.38
6.10
2.72
2.50

3.68–10.26
3.60–10.06
3.63–10.14
3.71–10.34
3.35–9.36
3.25–9.13
3.40–9.58
3.66–10.21
3.55–9.94
3.27–9.13
1.91–5.55
3.75–10.61
3.00–8.59
3.80–10.71
3.65–10.19
1.55–4.77
1.42–4.40

Manual workers
HR
14.58
13.87
14.38
14.66
13.01
12.39
13.53
14.44
13.92
10.82
6.63
15.31
11.12
15.06
14.93
5.53
4.92

95% CI
8.71–24.43
8.25–23.30
8.57–24.14
8.75–24.55
7.76–21.81
7.33–20.94
8.03–22.79
8.61–24.19
8.28–23.42
6.38–18.34
3.87–11.35
8.88–26.37
6.46–19.14
8.96–25.33
8.91–25.02
3.03–10.09
2.68–9.02

Adjusted for age and gender.

those in the lower social classes for all causes and
even more so for musculoskeletal diseases, whereas
for mental disorders the social class differences were
smaller and non-linear. Relative body weight and smoking affected these associations to a very small extent.
Physical workload and hazardous exposures seemed
to be important mediators between social class and
disability retirement regardless of the diagnosis group,
whereas the effect of job control was much larger for
mental disorders than musculoskeletal diseases. Strenuous desktop work and high job demands, more common
among those in higher social classes, widened the social
class differences in disability retirement particularly
among men and for mental disorders. The contribution
of work arrangements was negligible, shift work among
men being the only factor with a small mediating effect.
Our results on the more pronounced socioeconomic
differences in disability retirement due to musculoskeletal diseases than mental disorders are in line with
previous studies (3, 4, 22, 36). However, our finding on
the non-linear socioeconomic differences for disability
retirement due to mental disorders deviates from previously found linear gradients in older Swedish (3) and
Swiss (4) studies with follow-ups mainly in the 1970s
and 1980s as well as in a more recent cross-sectional
study from Norway (36). The socioeconomic patterning of disability retirement due to mental disorders
needs further investigation especially since the relative
importance of mental disorders as a cause for disability
retirement has increased in past decades (37, 38).
We found that working conditions contribute more
to the association between social class and disability

retirement than health behaviors, while physical working
conditions mediate the association more than psychosocial working conditions. A Danish study showed similar
results when investigating the association between
social class and long-term sickness absence (39). Our
finding on the importance of physical working conditions nevertheless deviates from previous Norwegian
results suggesting that, along with job control, physical
demands only modestly mediate the association between
social class and disability retirement. Studies using
health indicators other than disability retirement have
reached findings similar to our study: physical demands
and exposures (26–29) and job control or its different
dimensions (26–31) are important mediators between a
low social class and poor health, whereas job demands
tend to reinforce the gradients (26–30).
This study, along with previous ones (3, 5, 7, 8),
indicates that considerable socioeconomic differences
in disability retirement remain even after accounting for
working conditions and health behaviors. These may be
a result of various factors associated with socioeconomic
position as well as health and subsequent disability
retirement, such as unmeasured lifestyles and material
resources (24, 25), earlier circumstances in childhood
or adolescence (40, 41), as well as lifetime cumulative
exposure to adverse conditions including those related
to working careers (42).
Methodological considerations
Although our sample was relatively large, especially
for women, the small number of disability retirement
Scand J Work Environ Health 2011, vol 37, no 6
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Table 4. Disability retirement due to mental disorders according to social class following adjustment for potential explanatory and mediating factors, pooled results for women and men. [HR=hazard ratio; 95% CI=95% confidence interval.]
Managers and
professionals
Base model a
Smoking
Alcohol consumption
Physical activity
Body mass index
All health behaviors
Shift work
Contract type
Overtime work
Hazardous exposures
Physical work load
Desktop work
Job control
Job demands
Workplace bullying
All working conditions
All variables
a

Semi-professionals

Routine non-manual
employees

Manual workers

HR

HR

95% CI

HR

95% CI

HR

95% CI

1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00

1.67
1.67
1.74
1.68
1.64
1.69
1.66
1.68
1.73
1.60
1.50
1.80
1.51
1.78
1.65
1.59
1.63

1.06–2.65
1.06–2.65
1.10–2.76
1.06–2.65
1.04–2.60
1.07–2.69
1.04–2.63
1.06–2.66
1.09–2.76
1.01–2.53
0.94–2.39
1.14–2.86
0.95–2.39
1.12–2.82
1.05–2.62
0.99–2.57
1.01–2.64

1.86
1.83
1.95
1.87
1.78
1.83
1.83
1.87
1.92
1.74
1.54
2.29
1.46
2.15
1.83
1.72
1.75

1.24–2.80
1.21–2.75
1.29–2.94
1.25–2.81
1.18–2.68
1.21–2.78
1.20–2.78
1.24–2.81
1.27–2.89
1.15–2.62
1.00–2.38
1.51–3.46
0.94–2.25
1.41–3.26
1.22–2.75
1.06–2.79
1.08–2.86

1.38
1.32
1.45
1.38
1.31
1.32
1.35
1.39
1.42
1.10
1.09
2.02
0.95
1.56
1.40
1.29
1.32

0.82–2.33
0.78–2.23
0.86–2.46
0.82–2.34
0.77–2.21
0.77–2.26
0.79–2.31
0.82–2.35
0.84–2.41
0.63–1.92
0.63–1.90
1.16–3.51
0.53–1.70
0.92–2.65
0.83–2.37
0.67–2.47
0.68–2.55

Adjusted for age and gender.

events resulted in low statistical power in some of the
analyses. Furthermore, although we included employees
from various employment sectors and from both manual
and non-manual occupations, our results were based on
middle-aged women and men of a single employer and
cannot be generalized to the workforce at large. The prospective study design allows assumptions to be made of
the causal mechanisms leading to disability retirement.
Information on social class, health behaviors, and working conditions is nevertheless based on the cross-sectional
baseline data, and therefore does not account for changes
that might have occurred during the follow-up.
Information on social class (partly) and disability
retirement (fully) was drawn from registers with no
reporting bias, whereas working conditions and health
behaviors were based on self-reports. Moreover, physical working conditions not only measured exposure to
various conditions, but also the extent to which they
were perceived to bother the individual in his or her
work. The responses may therefore be subject to reporting bias influenced by health status and work ability.
This may overestimate the contribution of physical
working conditions as mediators between social class
and disability retirement. Non-response to the baseline
survey (33%) and the exclusion of those who did not
give permission to data linkage (26% of respondents)
are other sources of potential bias. Non-response analysis of the data indicates that survey participation was
somewhat less common among the younger and those
in lower socioeconomic positions or with medically
confirmed sickness absence. In giving consent to data
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linkage, the differences between groups were generally
in the same direction as those in the survey response,
but smaller. Furthermore, even though those with poorer
health measured by sickness absence were somewhat
underrepresented in the data, the associations between
other study variables and participation were generally
unaffected by health status (33). Non-response bias is,
therefore, unlikely to have had a marked effect on the
association between social class and poor health leading
to disability retirement.
Some studies (7–10) have investigated the effect of
socioeconomic position on disability retirement while
adjusting for baseline health status, but whether health
is considered to be an explanatory or a mediating factor between these variables is not always specified. In
the Finnish pension scheme, a disability pension is only
awarded on the basis of a medically confirmed diagnosis
leading to a significant reduction in a person’s work ability
(2). Disability retirement therefore by definition requires
a disease and reflects health in itself. Because of this,
we expected the effects of socioeconomic, behavioral,
and work-related factors on disability retirement to be
ultimately mediated through problems of health and work
ability and viewed the inclusion of other health variables
in the models as unnecessary. Reverse causality cannot,
however, be ruled out. Poor health eventually leading to
disability retirement may have influenced an individual’s
prior socioeconomic circumstances, career development,
and health behaviors resulting in an overestimation of
the importance of working conditions, for example. The
selection of employees with health problems from physi-

Leinonen et al

cally or mentally strenuous occupations to ones with a
less hazardous work environment may, however, also
underestimate the mediating effect of working conditions
between social class and disability retirement.

social classes: a cohort study of ageing men in Geneva. Int J
Epidemiol 1998;27:1026–32. doi:10.1093/ije/27.6.1026.
5.

Hagen KB, Tambs K, Bjerkedal T. What mediates the inverse
association between education and occupational disability
from back pain? —A prospective cohort study from the
Nord-Trøndelag health study in Norway. Soc Sci Med
2006;63:1267–75. doi:10.1016/j.socscimed.2006.03.041.

6.

Holte HH, Tambs K, Bjerkedal T. Manual work as predictor for
disability pensioning with osteoarthritis among the employed
in Norway 1971–1990. Int J Epidemiol 2000;29:487–94.
doi:10.1093/ije/29.3.487.

7.

Haukenes I, Mykletun A, Knudsen AK, Hansen HT, Maeland
JG. Disability pension by occupational class - the impact of
work-related factors: The Hordaland Health Study Cohort. BMC
Public Health 2011;11:406. doi:10.1186/1471-2458-11-406.

8.

Krokstad S, Johnsen R, Westin S. Social determinants of
disability pension: a 10-year follow-up of 62 000 people in a
Norwegian county population. Int J Epidemiol 2002;31:1183–
91. doi:10.1093/ije/31.6.1183.

9.

Månsson N-O, Merlo J. The relation between self-related
health, socioeconomic status, body mass index and
disability pension among middle-aged men. Eur J Epidemiol
2001;17:65–9. doi:10.1023/A:1010906402079.

Concluding remarks
We found large social class differences in disability
retirement. Our results suggest that unfavorable physical
working conditions appear to be the primary reasons for
why those in lower social classes have a higher risk of
disability retirement, whereas unfavorable psychosocial
working conditions and unhealthy behaviors among
those in lower social classes contribute less to this difference. A less hazardous work environment not only
facilitates the maintenance of good health, but also
enables employees to continue working regardless of
health problems. Our findings suggest that efforts to
reduce socioeconomic differences in disability retirement should focus more on the physical working conditions of low occupational classes. Interventions focused
on job control may further reduce these inequalities
especially with respect to mental disorders. A reduction in physical demands and exposures as well as
better opportunities to control one’s job might result in
improved employee health and work ability, enabling
prolonged working careers particularly among those in
lower social classes.
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