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retirement due to major diseases using large register data.
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differences in disability retirement.
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Objectives The aim of this study was twofold: to investigate socioeconomic differences in disability retirement (DR)
due to major diseases and find out which diseases contribute most to the overall socioeconomic differences in DR.

Methods The data were longitudinal register-based (10% sample of Finns) from Statistics Finland. These
data included 258 428 participants aged 35-64 years during the follow-up. The participants were employed or
unemployed before the follow-up period 1997-2010. Of all participants, 14 303 men and 13 188 women ended
up in DR during the follow-up. Socioeconomic status was categorized into upper- and lower-class non-manual
employees, manual workers, and self-employed persons. Cox models were used to estimate hazard ratios for
DR due to different diseases.

Results Compared to upper-class non-manual employees, DR was especially high for manual workers whose
retirement diagnoses included psychoactive substance use, musculoskeletal diseases (MSD), or cardiovascular
diseases. Socioeconomic differences in DR were stronger for younger age groups and men versus women. For
females and males, the largest part of the excess DR among manual workers compared to upper-class non-manual
employees was due to MSD. In the age group 54-64 years, the contribution of MSD to the total excess was
>50% among male manual workers and 75% among female manual workers. Excess DR due to mental disorders
concerned only 35-54-year-old manual workers (among 23% men and 26% women).

Conclusion The contribution of MSD to the total excess DR among lower socioeconomic groups was large.
Prevention of MSD among manual workers would likely reduce socioeconomic differences in DR.

Key terms depression; diagnosis; disability pension; excess disability retirement; mental disorder; mental illness;

musculoskeletal disease; musculoskeletal disorder; socioeconomic status.

The large number of disability retirees is a major con-
cern in many developed countries. In Finland 7.5%, (ie,
203 000 of the working-age population) have retired
due to work disability. Each year, over 20 000 persons
retire due to disability. In 2011, the main medical causes
for disability retirement (DR) were musculoskeletal dis-
eases (MSD) (35%) and mental disorders (28%) (1). The
risk of DR increases strongly with age. In particular, DR
due to MSD is more common among older employees,
while mental disorders are more important causes of DR
in the younger age groups (1).

Previous studies have shown that the risk of dis-
ability retirement is higher for people with lower socio-
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economic status (2—7). However, studies examining DR
due to MSD (2, 4, 6, 8), mental disorders (2, 7), and
cardiovascular diseases (7) have shown that the socio-
economic differences may vary based on the cause of
disability. In particular, large socioeconomic differences
in DR due to MSD have been found (2, 4, 8). A Finnish
study (2) among municipal employees found a stronger
and more consistent socioeconomic gradient in DR
due to MSD than mental disorders. The socioeconomic
gradient in DR due to mental disorders was relatively
weak and non-linear. Another Finnish study (9) among
public-sector employees showed that socioeconomic
differences in long-term psychiatric work disability
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Socioeconomic differences in disability retirement

varied widely between certain mental disorders. A strong
socioeconomic gradient for DR among Swedish men has
been found for alcohol-related diagnoses (10).

The shape and magnitude of socioeconomic differ-
ences in disability retirement may vary between the
diagnostic causes of DR. However, few studies have
compared these variations across various disease groups.
Additionally, the diagnoses of disability retirement
vary between age groups, and this needs to be taken
into account. Our aim was twofold: to examine socio-
economic differences in DR due to several diagnostic
causes and find out which diseases contribute most to
the overall socioeconomic differences in DR. A further
aim was to examine the role that age plays in diagnostic
causes regarding the socioeconomic differences in DR.

Methods

We used longitudinal register data (10% sample of Finns)
from Statistics Finland. Register-based retirement data
between the years 1997-2010 were obtained from the
Finnish Centre for Pensions. The participants were aged
35-64 years during the follow-up in 1997-2010. The par-
ticipants belonged to the labor force and were employed
or unemployed and did not receive disability or other pen-
sion before 1997 (N=258 428). We used an open cohort
where new participants were included in the study upon
reaching the age of 35. Follow-up ended at the end of
2010 or due to DR or other retirement, reaching the age
for old-age retirement, or death. Age was first categorized
into five age groups. However, due to the small number of
cases in the younger age groups, the age groups were col-
lapsed into 35-54- and 55—64-year-olds for the analyses
using more detailed diagnostic groups. During follow-up,
the participants were moved into the older age group
when they turned 55. The division was based on the age
differences in the diagnostic causes of DR. In these two
age groups, the main causes of DR were different: the
younger more often retire due to mental disorders than
the older. In older age groups, the proportion of MSD
was large. During the follow-up, 14 303 men (11%) and
13 188 (10%) women retired due to disability.

Disability retirement due to major diseases

In Finland, all permanent residents are covered by DR
schemes and disability pension is awarded on the basis
of a medically confirmed disease leading to a significant
reduction in the person’s work ability. Our analyses
include the first diagnostic cause of DR (1).

The retirement diagnoses were categorized accord-
ing to the International Classification of diseases (ICD-
10). We used the following diagnostic groups: MSD
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(M00-M99), mental and behavioral disorders (F10-
F99), cardiovascular diseases (100-199), diseases of the
nervous system (G00-G99), and neoplasms (C00-D438).
Mental and behavioral disorders were further classified
into subgroups of psychoactive substance use (F10-F19),
schizophrenia (F20-F29) and depressive episodes (F32-
F33). Musculoskeletal diseases were divided into back
diagnoses (M40-M54), arthrosis (M15-M19) and other
musculoskeletal diagnoses.

Socioeconomic status

Socioeconomic status was categorized according to the
classification of Statistics Finland (1989) using informa-
tion primarily from the year 1995 (11). If information
on socioeconomic status from that year was missing,
we used earlier information on socioeconomic status
from 1990, or later information from 2000. Socioeco-
nomic status is based on a person’s main type of activ-
ity, occupation, occupational status (self-employed/
employee) and branch of industry. The four socioeco-
nomic classes were: upper- and lower-class non-manual
employees, manual workers, and self-employed. The
self-employed included farmers and small and other
employers, entrepreneurs, own-account employees, and
other self-employed persons.

Statistical analysis

The incidence of DR was calculated by dividing the
number of DR by the size of the risk group (per 1000
person-years) in each socioeconomic group, and sepa-
rately for men and women. Age-adjusted Cox models
were used to estimate hazard ratios (HR) and 95%
confidence intervals (95% CI) for DR due to different
diagnoses by socioeconomic status. Analyses were made
separately for men and women.

The excess DR in different socioeconomic groups i
(reference group=upper-class non-manual employees)
and in different diagnostic groups j was calculated
using the formula [number of DR;]-[(number of DR;)/
HR;]; where HR,=age-adjusted HR for DR in differ-
ent socioeconomic groups i and disease groups j. The
proportional hazards assumptions were tested. Analyses
were done using the PHREG procedure in SAS version
9.3 (SAS Institute, Cary, NC, USA).

Results

The incidence of DR was higher in the older age groups
than their younger counterparts (figure 1). In the younger
age groups, the main diagnostic cause of DR was mental
disorders, while in the older age groups it was MSD.



Upper-class non-manual employees retired more often
due to mental disorders in all age groups. The main diag-
nostic cause of DR among manual workers, especially in
older age groups, was MSD. The overall socioeconomic
differences in DR were larger in younger than older age
groups. Among the 35-44-year-olds, the incidence of DR
among male manual workers was 4-fold compared to
upper-class non-manual employees. For 60—64-year-old
men, the incidence was 2.6-fold. For women, socioeco-
nomic differences in DR were equally evident, but the
magnitude of socioeconomic differences in DR between
younger and older age groups differed less than among
men. In all age and gender groups, the self-employed had
a slightly higher risk for DR than lower-class non-manual
employees.

For men, the socioeconomic differences in DR were
evident in all diagnostic groups except for depression in
the older age group (table 1). The socioeconomic differ-
ences were especially large for those who retired due to
psychoactive substance use, MSD, or cardiovascular dis-
eases. Among 35-54-year-old men, the HR for DR for
manual workers compared to upper-class non-manual
employees was 6.3 (95% CI4.0-10.5) due to psychoac-
tive substance use, 6.7 (95% CI 5.4-8.5) due to MSD,
and 3.3 (95% CI 2.5-4.5) due to cardiovascular diseases.
In the age group 54—64 years, the socioeconomic dif-
ferences were weaker than among 35-54-year-olds,
except for MSD. Among 54—64-year-old men, the HR
for DR for manual workers as compared to upper-class
non-manual employees was 6.7 (95% CI 5.6-8.0) due
to MSD, 2.4 (95% CI 2.0-2.9) due to cardiovascular
diseases, and 5.0 (95% CI 3.1-8.6) due to psychoactive
substance use. There were socioeconomic differences
in DR due to all mental disorders and depression in the
younger age group, but, in the older age group, socio-
economic differences in DR due to all mental disorders
or depression were non-existent.

For women, the socioeconomic differences in DR
due to all causes were smaller than for men (table 2).
Among 35-54-year-old female manual workers as com-
pared to upper-class non-manual employees, the HR
for DR was 3.7 (95% CI 1.9-8.3) due to psychoactive
substance use, 5.2 (95% CI 4.2-6.4) due to MSD, 4.1
(95% CI 2.6-7.0) due to cardiovascular diseases, and 3.1
(95% CI 2.3-4.4) due to diseases of the nervous system.
Also for women, the socioeconomic differences in DR
due to depression or other mental disorders were smaller
than due to other diseases. In the age group 55-64
years, the socioeconomic differences were also smaller
than in the age group 35-54 years, except for DR due
to psychoactive substance use. In the older age group,
socioeconomic differences in DR due to depression were
inverse or non-existent when due to all mental disorders.
Socioeconomic differences in DR due to back diagnoses
and arthrosis were broadly similar to socioeconomic dif-
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ferences in DR due to all MSD (tables 1 and 2).

Among male and female self-employed as compared
to upper-class non-manual employees, the socioeco-
nomic differences were largest for DR due to MSD,
cardiovascular diseases, and neoplasms for both genders
and age-groups (tables 1 and 2).

The contribution of different diseases to the overall
socioeconomic differences in DR was calculated for
manual workers, lower-class non-manual employees and
the self-employed compared to upper-class non-manual
employees (table 3). The number of excess DR cases
was highest among male manual workers in both age
groups. Among male manual workers in the younger age
group, MSD accounted for 34% and mental disorders for
23% of the total excess. Among male manual workers
aged 55-64 years, MSD accounted for over 50% of the
excess while the contribution of mental disorders was
negligible. Among male and female lower-class non-
manual employees and the self-employed, the contribu-
tion of different diseases to the overall differences was
quite similar to manual workers in both age groups. The
contribution of MSD to the total excess among female
manual workers was 41% in age group 35-54 years and
76% in age group 55-64 years. Mental disorders also
slightly contributed to the excess DR in the younger age
group, but slightly reduced the excess DR cases among
the older age group.

Discussion

This study assessed socioeconomic differences in DR
across several diagnostic groups in two age groups
among women and men. The socioeconomic differences
were largest for DR due to MSD, cardiovascular dis-
eases, and psychoactive substance use. Socioeconomic
differences in DR due to depression and any mental
disorder were evident in the younger age group, but in
the 55-64-year-old group, similar differences could not
be found. MSD accounted for a large part of the total
excess DR.

The strength of this study is that the data are repre-
sentative of the Finnish population and information on
DR and a broad range of diagnoses is derived from reli-
able national registers with practically no missing data.
Diagnoses are derived from physicians’ examinations
and are reliable. The data are representative of the Finn-
ish population during the follow-up time (1997-2010).
However, as DR schemes vary, the results cannot be
directly generalized to other countries or time periods.
Also, socioeconomic status was based on register data
of occupations, and these data were unavailable only for
very few participants. Explanations for socioeconomic
differences in DR due to different diseases could not be

Scand J Work Environ Health 2014, vol 40, no 4 399
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Men

Women

60—64-years
Self-employed
Manual workers
Lower class non-manual
Upper class non-manual

55-59-years
Self-employed
Manual workers
Lower class non-manual
Upper class non-manual

50-54-years
Self-employed
Manual workers
Lower class non-manual
Upper class non-manual

45-49-years
Self-employed
Manual workers
Lower class non-manual
Upper class non-manual

35-44-years
Self-employed
Manual workers
Lower class non-manual
Upper class non-manual

40 353025201510 5 0
Incidence of disability retirement (1,000 person years)

M Mental disorders

studied since our data did not include information on
potential explanatory factors such as health, working
conditions, health behaviors, or living conditions.

Our results are in line with earlier studies examining
socioeconomic differences in DR due to musculoskeletal
diseases (2, 4, 6, 12) for which large socioeconomic dif-
ferences have been found. Socioeconomic differences
in DR due to arthrosis and back diagnoses were broadly
similar to those for all musculoskeletal causes. Previous
studies have examined the associations between socio-
economic status and the incidence of MSD, chronic pain,
or hospitalization for back disorders among the Finnish
population (13-16). Our results are in accordance with
these studies, which found that the lower the socioeco-
nomic status, the higher the likelihood of chronic pain,
disabling chronic pain or number of hospitalization days.

Socioeconomic differences in DR due to MSD are
likely due to more physically strenuous working condi-
tions among manual workers. Various kinds of working
conditions have been shown to be risk factors for DR
(17-18). In previous studies, a high physical workload,
low job control, and chemical and physical exposures at
work have provided the largest contributions to socio-
economic differences in DR due to MSD (2, 4). Other
factors also associated with socioeconomic differences
in DR due to MSD include smoking and body mass
356
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Figure 1. Incidence of disability
retirement due to main diagnostic
causes (1000 person years) in five
age groups according to socioeco-
nomic status.

index (2, 4) as well as diagnosed somatic diseases (4).

Socioeconomic differences in DR due to the diag-
nosis group of psychoactive substance use were large.
Earlier studies have not been able to confirm a clear
relationship between socioeconomic status and use of
alcohol, the key psychoactive substance. Those in upper
socioeconomic classes use alcohol as much as manual
workers, but heavy drinking leading to severe problems
tends to be more common among lower socioeconomic
classes (19-22). Manual workers also run a higher risk
of alcohol-related death or hospitalization than upper-
class non-manual employees (22). According to earlier
studies, problem drinking, heavy average drinking, and
frequent drinking predict DR due to mental disorders
as well as alcohol-related diagnoses (23-25). Risky use
of alcohol and contact with the police, unemployment
and other factors associated with low socioeconomic
status are strong predictors of DR due to psychoactive
substance use (10).

Socioeconomic differences in DR due to cardio-
vascular diseases were especially large in younger age
groups. The mechanisms behind the socioeconomic
differences in DR due to cardiovascular diseases are
less known. However, previous studies have found large
socioeconomic differences in cardiovascular morbidity
and mortality. A large number of biological, behavioral,
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Table 1. Socioeconomic differences in disability retirement (DR) due to different diagnoses among men. Hazard ratios (HR) and 95%
confidence intervals (95% CI) by socioeconomic status.

Upper-class Lower-class Manual Self-employed Number
non-manual non-manual workers of DR
HR HR 95% Cl HR 95% Gl HR 95% Cl

35-54-year-old men
Depression 1.00 1.41 1.14-1.75 1.50 1.25-1.81 1.08 0.84-1.37 969
Psychoactive substance use 1.00 1.50 0.83-2.83 6.25 3.98-10.53 1.05 0.52-2.10 314
Schizophrenia 1.00 0.96 0.62-1.47 2.33 1.70-3.27 1.01 0.62-1.60 352
All mental 1.00 1.25 1.07-1.47 2.08 1.83-2.37 1.03 0.86-1.23 2208
Back diagnoses 1.00 2.62 1.88-3.72 6.53 4.90-8.93 3.44 2.47-4.89 980
Arthrosis 1.00 3.53 2.02-6.59 7.61 4.66-13.53 3.40 1.91-6.40 357
All musculoskeletal 1.00 2.75 2.14-3.59 6.69 5.36-8.47 3.54 2.76-4.61 1734
Cardiovascular 1.00 1.71 1.22-2.42 3.31 2.51-4.47 2.28 1.64-3.21 639
Neoplasms 1.00 1.03 0.67-1.59 2.02 1.47-2.87 1.78 1.20-2.66 337
Nervous system 1.00 1.57 1.12-2.21 3.32 2.54-4.44 1.15 0.78-1.68 622
All diagnoses 1.00 1.54 1.39-1.71 3.21 2.95-3.50 1.74 1.57-1.94 6778

55-64-year-old men
Depression 1.00 1.17 0.94-1.45 0.88 0.73-1.07 0.74 0.58-0.94 716
Psychoactive substance use 1.00 1.73 0.93-3.29 497 3.09-8.58 1.23 0.63-2.43 215
Schizophrenia 1.00 0.76 0.29-1.89 1.82 0.98-3.67 0.55 0.18-1.46 63
All mental 1.00 1.07 0.90-1.27 1.1 0.97-1.29 0.72 0.59-0.87 1280
Back diagnoses 1.00 2.70 2.04-3.60 6.47 5.11-8.34 3.76 2.89-4.95 1303
Arthrosis 1.00 3.48 2.44-5.08 6.62 4.84-9.35 4.33 3.08-6.27 776
All musculoskeletal 1.00 2.84 2.33-3.47 6.69 5.64-7.99 3.87 3.21-4.71 2662
Cardiovascular 1.00 1.63 1.32-2.01 2.38 2.01-2.85 1.75 1.44-2.15 1302
Neoplasms 1.00 1.64 1.19-2.29 1.68 1.27-2.26 1.63 1.18-2.27 428
Nervous system 1.00 0.96 0.70-1.32 2.02 1.60-2.57 1.09 0.80-1.48 558
All diagnoses 1.00 1.63 1.49-1.79 2.79 2.56-2.97 1.73 1.58-1.89 7525

Table 2. Socioeconomic differences in disability retirement (DR) due to different diagnoses among women. Hazard ratios (HR) and 95%
confidence intervals (95% Cl) by sosioeconomic status.

Upper-class Lower-class Manual Self-employed Number
non-manual non-manual workers of DR
HR HR 95% Cl HR 95% Cl HR 95% Cl

35-54-year-old women
Depression 1.00 1.08 0.92-1.26 1.46 1.24-1.72 1.07 0.86-1.34 1406
Psychoactive substance use 1.00 1.15 0.55-2.64 3.74 1.89-8.32 0.33 0.04-1.46 82
Schizophrenia 1.00 1.07 0.76-1.53 2.38 1.71-3.39 1.27 0.77-2.06 330
All mental 1.00 113 1.00-1.27 1.75 1.55-1.98 1.06 0.89-1.27 2473
Back diagnoses 1.00 2.40 1.80-3.27 4.27 3.21-5.82 3.20 2.27-4.56 787
Arthrosis 1.00 2.57 1.62-4.21 7.50 4.80-12.49 4.26 2.52-7.50 411
All musculoskeletal 1.00 2.44 1.99-3.03 5.16 4.22-6.38 3.54 2.80-4.52 1764
Cardiovascular 1.00 2.07 1.28-3.55 411 2.55-7.04 2.29 1.22-4.35 243
Neoplasms 1.00 1.70 1.27-2.32 1.74 1.27-2.41 247 1.73-3.55 496
Nervous system 1.00 1.92 1.41-2.70 3.13 2.27-4.39 1.41 0.88-2.24 489
All diagnoses 1.00 1.56 1.43-1.71 2.68 2.45-2.93 1.80 1.60-2.01 6144

55-64-year-old women
Depression 1.00 0.90 0.76-1.06 0.86 0.72-1.03 0.76 0.59-0.97 1083
Psychoactive substance use 1.00 2.65 0.98-9.86 5.09 1.92-18.79 1.14 0.19-5.90 60
Schizophrenia 1.00 1.10 0.59-2.16 1.65 0.88-3.26 1.67 0.77-3.66 98
All mental 1.00 0.94 0.82-1.09 0.98 0.85-1.14 0.80 0.66-0.98 1661
Back diagnoses 1.00 2.46 1.96-3.14 4.42 3.52-5.63 2.68 2.03-3.55 1343
Arthrosis 1.00 2.19 1.69-2.89 4.99 3.88-6.57 3.86 2.89-5.21 1126
All musculoskeletal 1.00 2.37 2.03-2.78 475 4.08-5.56 3.28 2.75-3.92 3206
Cardiovascular 1.00 1.35 1.00-1.86 1.79 1.31-2.47 1.55 1.03-2.24 458
Neoplasms 1.00 1.58 1.18-2.15 2.02 1.50-2.76 1.52 1.04-2.23 521
Nervous system 1.00 1.29 0.92-1.85 1.66 1.17-2.39 1.18 0.73-1.87 335
All diagnoses 1.00 1.48 1.36-1.61 2.29 2.11-2.49 1.68 1.52-1.87 7044
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Table 3. Contribution of different diseases to the overall socioeconomic differences in disability retirement. [Excess disability
retirement;=[number of disability retirement;]-[(number of disability retirement;)/HR;] where HR;=age-adjusted hazard ratio for disability
retirement in disease group j and socioeconomic group i (ref=upper-class non-manual)]

Diagnosis 35-54 years 55-64 years
Lower-class non- Manual Self-employed Lower-class non- Manual Self-employed
manual workers (%) manual workers (%)
(%) (%) (%) (%)

Men
Mental 22 23 2 4 2 -13
Musculoskeletal 43 34 46 48 54 65
Cardiovascular 11 9 16 19 15 20
Neoplasms 0 3 7 8 3 7
Nervous system 10 10 2 -1 6 1
Other 14 21 27 22 20 20
All 100 100 100 100 100 100
Number of excess 321 3071 344 441 2762 529

Women
Mental 13 26 4 -9 -1 -12
Musculoskeletal 42 41 53 78 76 87
Cardiovascular 5 5 5 5 5 6
Neoplasms 11 4 15 10 6 6
Nervous system 11 9 3 4 3 2
Other 18 15 20 12 1 11
All 100 100 100 100 100 100
Number of excess 919 1507 253 914 1567 303

psychological, and social factors contribute to the asso-
ciation between socioeconomic status and mortality
from cardiovascular diseases (19, 26-29). For example,
diet, smoking, alcohol consumption, physical activity,
depression, hopelessness, and marital status have con-
tributed to socioeconomic inequalities in cardiovascular
diseases, as have many biological risk factors such as
cholesterol, hemoglobin, and body mass index (19, 29).
Adulthood risk factors have been shown to have a more
important role in the explanation of socioeconomic
differences in mortality from cardiovascular diseases
than childhood socioeconomic circumstances (26). Fac-
tors explaining socioeconomic differences in disability
retirement due to cardiovascular causes may be similar
to those explaining socioeconomic differences in car-
diovascular mortality.

Our study shows that there are socioeconomic dif-
ferences in DR also due to mental disorders, but these
differences vary by diagnosis and age. A tendency
towards an inverse socioeconomic gradient in disability
retirement due to depression among 55—64-years old
was suggested. Physically strenuous work and muscu-
loskeletal problems appear to be a common combination
that leads older manual workers into DR. Among upper
socioeconomic groups, work is less physically strenuous
and musculoskeletal problems lead less often to DR,
leaving more room for mental disorders as the main
diagnostic cause for work disability.

Our findings are in line with previous findings
on socioeconomic differences in DR in different age
groups. Socioeconomic differences in DR have been
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found to be larger among younger than older disability
retirees (30). Smaller socioeconomic differences in older
age groups may be a consequence of the lower socioeco-
nomic status of people having retired due to disability at
a younger age. Additionally, poor health at younger ages
may lead to a lower socioeconomic status. We examined
two age groups of approximately the same size: 35-54-
and 55-64-year-olds. The DR diagnoses were different
in these two age groups, with younger people having
mental disorders and older people MSD as their main
diagnosis more frequently. We also examined socioeco-
nomic differences in DR due to different diseases in
different age groups, but the results were broadly similar
to those for two age groups (results not shown).

The contribution of MSD to the total excess DR
was large. The proportion of these diseases of the total
overall socioeconomic differences was largest for both
genders and especially large among older disability retir-
ees. This is likely a result of the large number of DR as
well as the large socioeconomic differences in DR due
to MSD in both age groups and genders.

Concluding remarks

Our study found large but varying socioeconomic differ-
ences in DR due to different diagnoses and ages, among
women and men. The largest differences were found in
DR due to MSD, cardiovascular diseases, and psycho-
active substance use. Socioeconomic differences in DR
due to MSD were relatively large in both age groups,
and for both men and women. The contribution of MSD



to the total excess in DR among manual compared to
non-manual employees in the older age group was over
50% for men and 75% for women.

Preventing MSD among manual workers would
likely reduce socioeconomic differences in DR. Further
studies are needed to examine, in detail, the risk factors
for socioeconomic differences in DR due to different
diseases.
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