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Abstract

Background: Depression ranges among the leading causes of early exit from the labor market worldwide. We aimed to
investigate the associations of socio-demographic factors, sickness absence, health care and prescription patterns with the
risk of being granted a disability pension in psychiatric outpatients with depression.

Methods: All non-retired patients aged 18-60 years and living in Sweden 31.12.2005 with at least one psychiatric outpatient
care visit due to a depressive episode during 2006 (N = 18034): were followed from 01.01.2007 to 31.12.2010 with regard to
granting of all-cause and diagnosis-specific disability pension. Uni- and multivariate Rate Ratios (RR) and 95% Confidence
Intervals (Cl) were estimated for the various risk markers by Poisson Regression.

Results: During the four years of follow-up, 3044 patients (16.8%) were granted a disability pension, the majority due to
mental disorders (2558, 84%). In the multivariate analyses, being female, below 25 or above 45 years of age, with low
educational level, living alone, residing outside big cities and being born outside Europe were predictive of a granted
disability pension. Frequent in- and outpatient care due to mental disorders, prescription of antidepressants and long
sickness absence spells were also associated with an increased risk of disability pension (range of RRs 1.10 to 5.26). Somatic
health care was only predictive of disability pension due to somatic disorders. The risk of being granted a disability pension
remained at the same level as at the start of follow-up for about 1.5 years, when it started to decrease and to level off at
about 20% of the risk at the end of follow-up.

Conclusions: ldentified risk markers should be considered when monitoring individuals with depression and when
designing intervention programs.
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disabilities is an important objective of policies in many European
countries [3]. Of course, a limited number of people should still be
anticipated to have minor chances to function in working life and
economically support themselves [3]. Social protection systems are

Introduction

Worldwide, depression becomes more and more frequent. By
2030, unipolar depressive disorder has been predicted to be the

leading cause of DALYs (disability adjusted life years) in high-
income countries [1]. In parallel to the increasing trends of
depression, there was an upward trend in disability pension,
especially among young people and due to depression, in many
European countries and the US [2,3,4,5]. This development
exacerbates not only the risk of labour shortages and financial
strain of the society, it may also imply economic constraints and
social and health consequences for people with depression [5,6].
One of the most powerful ways in which depression may lead to
social exclusion is via its impact on occupational function [7].
Securing employment for a larger number of individuals with
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therefore generally designed to protect people against the risks of
loss of income in case of e.g. disease and injury. Social benefits like
a disability pension are here important to secure income for
individuals with disabilities who otherwise would face repeated
frustrations in trying to establish themselves on the labour market
and would suffer severe economic constraints [3]. Still, disability
pension as a social insurance measure, is often granted to people
with depression, which is known to be positively affected by
treatment and rehabilitation efforts and is likely to worsen with
inactivity [8,9]. In order to reduce the number of depressed people
with early exit from the labour market, a recent OECD report
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highlighted the importance of research regarding the identification
of risk factors for disability pension in this group [5].

Despite considerable variation of estimates, up to 22% of
patients with a depression may end up being granted a disability
pension depending on the length of follow-up [10,11,12,13].
Predictors which have been identified to increase the risk of
disability pension include severity and duration of the underlying
disorder, number of previous episodes, comorbidity with another
mental disorder, particularly a mental or behaviour disorder due
to use of alcohol and/or comorbidity with a somatic disorder as
well as old age and low educational level [10,11,12]. These
previous studies on risk factors for disability pension in depressed
patients are often based on clinical samples restricted to relatively
small sample sizes and high drop-out rates and restricted
information on socio-demographics. Register studies can here
overcome previous methodological shortcomings like selective loss
to follow-up and provide sufficient power in order to analyse
diagnosis-specific disability pension.

The aim of this cohort study was to examine the association of
socio-demographic characteristics, antidepressant prescription,
patterns of sickness absence and in- and outpatient diagnosis-
specific health care with the risk of all-cause and diagnosis-specific
disability pension among psychiatric outpatients with depression.

Methods

Ethical statement

The study population was based on linkage of several public
national registers. Ethical vetting is always required when using
register data in Sweden. The ethical vetting is performed by
regional ethical review boards and the risk appraisal associated
with the Law on Public Disclosure and Secrecy is done by data
owners. The ethical review boards can however waive the
requirement to consult the data subjects (or in case of minors/
children the next of kin, careers or guardians) directly to obtain
their informed consent, and will often do so if the research is
supported by the ethical review board and the data has already
been collected in some other context. This means that for this
specific study no written informed consent was given by
participants (or next of kin/caregiver in the case of children) for
their clinical records to be used. Patient records/information was
anonymized and de-identified prior to analysis by the authority,
Statistics Sweden, which was responsible for data linkage.
Researchers received de-identified data. According to these
standards in Sweden this project has been evaluated and approved
by the Regional Ethical Review Board of Karolinska Institutet,
Stockholm, Sweden.

All individuals aged 18-60 years and living in Sweden,
31.12.2005 with psychiatric outpatient care due to a depressive
episode from 1.1.2006 to 31.12.2006 were selected (N = 23806
individuals). We excluded 4797 individuals on disability pension at
baseline and 975 individuals with in- and specialised outpatient
care due to schizophrenia or bipolar disorder in 2006. After these
exclusions, a cohort of 18034 individuals formed the study
population.

Register linkage

Register data was obtained and merged for each individual from
study entry (01.01.2006) as well as retrospectively (2001-2005) up
to the end of follow-up (31.12.2010) from the following registers
[14,15,16]: 1) Longitudinal integration database for health
insurance and labour market studies (LISA) held by Statistics
Sweden: including socio-demographic information on age, sex,
place of residence, family situation and educational status. 2) (1)
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National patient register including information on date and
diagnosis of in- and outpatient care, (i) Cause of death register
with data on date and cause of death, and (ii1) Prescribed drug
register with information on type and dosage of prescribed drugs;
from the National Board of Health and Welfare. 3) Micro-data for
analyses of social insurance (MiDAS) with information on date and
diagnosis of sickness absence and disability pension from the Social
Insurance Agency (SIA). The linkages were based on the unique
de-identified personal identification numbers of all residents in
Sweden.

Diagnostic criteria

All diagnoses related to risk factors and outcomes were based on
the corresponding codes of the International Classification of
Diseases (ICD) version 10 (ICD-10) [17]. The definition of
depression from outpatient care was based on the corresponding
ICD-10 code F32 (depressive episode). Mental disorders com-
prised ICD 10 codes FOO-F99 and somatic disorders all remaining
codes. Antidepressant prescription was based on the respective
code in the Anatomical Therapeutic Chemical Classification
System (ATC, code NO6A) [18]. Mental diagnoses were catego-
rised according to ICDI10 (FO0-F99) and somatic diagnoses
comprised all remaining diagnoses in ICD-10.

Socio-demographic characteristics

Baseline socio-demographic characteristics including age, sex,
country of birth, region of residence, educational level and family
situation from the LISA database were measured at the end of
2005 and categorized as shown in Table 1.

Medical treatment

Information on in- and outpatient care due to mental and
somatic diagnoses in the years prior to baseline (2001-2005) and
during the year of observation, 2006, was used in the analyses and
categorised based on the median, see Table 1. In addition
prescriptions of antidepressants in July to December the year prior
to baseline, 2005, and in the year of observation, 2006, was
considered in the analyses.

Sickness absence

All people above the age of 16, living in Sweden, with an
income from work or unemployment benefits, who due to disease
or injury have a reduced work capacity, are covered by the
national sickness insurance and can receive sickness benefits [2].
After a first qualifying day, the employer pays sick pay for the first
14 days of a sick-leave spell, thereafter sickness benefit is paid by
the Social Insurance Agency. Self-employed people have more
qualifying days, and they as well as unemployed people get all
sickness benefits from the Social Insurance Agency. A physician
certificate is required after seven days of self-certification. Sickness
absence can be graded: full-time (100%) and part-time (25, 50 and
75%). The number of sickness absence days regardless of grade is
termed “‘gross” days.

Information on duration of sickness absence in days (“gross”)
the year preceding baseline, 2005, and the year of observation,
2006, with benefits from the Social Insurance Agency was used
and categorised according to Table 1.

Measurement of outcome

Granted disability pension (full- or part-time) registered in SIA
was defined as the outcome measure. From 2003 onwards,
disability pension for individuals between 19 and 29 years of age
can be temporarily (maximum 3 years) granted in Sweden if
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Table 1. Descriptive statistics of 18034 non-pensioned women and men aged 18-60 years, living in Sweden, and with at least one
outpatient care visit due to depression in 2006, including those with disability pension due to mental and somatic diagnoses.

Baseline characteristics All Disability Pension
mental somatic
Socio-demographic factors N % % %
Sex
Women 10686 59.2 61.6 56.2
Men 7348 40.8 384 43.8

Age group, years

18-24 3680 20.4 13.9 6.2

25-34 4739 26.3 183 15.0
35-44 4767 26.4 285 27.8
45-54 3450 19.1 26.0 31.7
55-60 1398 7.7 133 19.3

Educational level, years

Low (=9) 3947 21.8 25.6 245
Medium (10-12) 8763 48.6 50.2 51.0
High (=12) 5140 285 234 243
Missing 184 1.0 0.7 0.2
Family situation’
Married/living with partner & children 5010 27.8 29.1 36.6
Married/living with partner no children 1196 6.6 9.3 13.6
Single no children 8343 46.3 434 36.4
Single with children 2286 12.6 14.1 10.9
18-20 year olds living with parents 1199 6.6 4.0 2.5
Area of residence’
Big cities 7402 41.0 40.5 29.2
Medium-sized cities 6219 344 32.1 40.9
Small cities/villages 4413 245 274 29.8

Country of birth

Sweden 14256 79.0 75.2 726
Other Northern European countries 492 2.7 33 29
EU25 without North. Europ countries 427 2.4 29 2.5
Rest of the world 2859 15.8 18.7 22.0

Previous health care and treatment, 2001-2005

Outpatient care, mental diagnosis

No care 10826 60.0 53.6 65.6
<= median (3 visits) 3070 17.0 219 20.8
> median visits 4138 23.0 24.6 13.6

Outpatient care, somatic diagnosis

No care 2670 14.8 12.7 9.1
<= median (6 visits) 7554 419 45.2 38.9
> median 7810 433 421 52.1

Inpatient care, mental diagnosis

No care 15037 83.4 79.6 89.3
<= median (13 days) 1458 8.1 8.4 5.1
> median 1539 8.5 12.0 5.6

Inpatient care, somatic diagnosis

No care 12033 66.7 65.1 48.1
<= median (3 days) 2772 15.4 18.0 193
> median visits 3229 17.9 16.9 325
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Baseline characteristics All Disability Pension
mental somatic
Socio-demographic factors N % % %
Sickness absence, days, 2005
0 9723 53.9 30.9 253
1-14 680 3.8 23 37
15-90 1973 10.9 11.8 13.0
90-181 1150 6.4 9.3 8.6
—365 4508 25.0 45.8 49.4
Antidepressant prescription, 2005
0 8853 49.1 37.8 44.0
>=1 9181 50.9 62.2 56.0
Ongoing health care and treatment in 2006
Outpatient care, mental diagnosis
<= median (2 visits) 6538 36.3 4.4 58.0
> median visits 11496 63.7 58.6 420
Outpatient care, somatic diagnosis
No care 7638 424 39.8 243
<= median (2 visits) 3651 20.2 20.6 18.5
> median 6745 374 39.6 57.2
Inpatient care, mental diagnosis
No care 15524 86.1 81.4 874
<= median (12 days) 1237 6.9 73 7.2
> median 1273 7.0 1.3 53
Inpatient care, somatic diagnosis
No care 15716 87.1 86.7 753
<= median (2 days) 936 5.2 7.3 9.3
> median visits 1382 7.7 59 15.4
Sickness absence, days, 2006
0 7522 41.7 17.6 11.7
1-14 522 29 0.8 1.9
15-90 2197 12.2 3.8 6.0
90-181 1641 9.1 59 8.2
—365 6152 341 72.0 722
Antidepressant prescription, 2006
0 2782 15.4 11.8 8.6
>=1 15252 84.6 88.2 914

"children living at home; single includes single/divorced/separated/widowed;

of the city; small cities/villages [31].
doi:10.1371/journal.pone.0099869.t001

disease or injury has impaired the individual’s work capacity or for
delayed completion of upper-secondary school [2]. Disability
pension can be granted permanently for individuals of 30 years
and older in case of reduced work capacity.

Statistical analysis

The association of the socio-demographic factors, diagnosis-
specific in- and outpatient health care, antidepressant prescription
and sickness absence duration on the disability pension risk were
analyzed using the Poisson regression analysis to estimate crude
and multivariate Rate Ratios (RR) with their 95% Confidence
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2Area of residence: big cities: Stockholm, Gothenburg and Malmé; medium-sized cities: cities with more than 90 000 inhabitants within 30 km distance from the centre

Intervals (CI) [19]. Individuals were followed up from 01.01.2007
to 31.12.2010. The date of first granting of a disability pension was
considered. Censoring was due to emigration and death. The
follow-up time was split into 3 month intervals for the regression
analyses. Main effect models were applied. Multivariate models
were analysed for all-cause and diagnosis-specific disability
pension (excluding collinear variables). R software with Epi-
package was used in data-analyses [20,21].
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Results

From the 18034 psychiatric outpatients with depression, 10686
(59.2%) were women (Table 1). In the five years of follow-up, 3044
patients (16.8%) were granted a disability pension, the majority
due to mental disorders (N=2558, 84%). The predominant
diagnostic groups of disability pensions due to mental disorders
comprised depressive disorders (n=1504, 59%). Musculoskeletal
disorders (n =146, 30%) represented the most frequent diagnostic
group among disability pensioners due to somatic disorders. The
majority of the outpatients was female (59%), below 44 years
(73%), lived outside big cities (59%), was born in Sweden (79%),
had accomplished more than 9 years of compulsory education
(77%) and was above 20 years of age and not cohabiting with a
partner (59%).

Prior to baseline, as many as 40% and 85% of these outpatients
had at least one outpatient care visit due to mental and somatic
diagnoses (2001-05), respectively, around half of them were
sickness absent (46.1%) and/or with any antidepressant prescrip-
tion (50.9%) in 2005. Also inpatient care due to mental and
somatic diagnoses before baseline (2001-05) was rather common
(16.6% and 33.3%, respectively), Table 1. During the year of
observation, 2006, 63.7% and 37.4% of the outpatients due to
depression had more than 2 outpatient care visits (median) due to
mental and somatic diagnoses, respectively. In total, 14% and 13%
of the study population had any inpatient care due to mental or
due to somatic disorders, respectively. More than half of the
patients were on sick leave, the majority more than half a year
(34.1%), and an overwhelming proportion of 84.6% were
prescribed antidepressants at least once during the year of
observation.

Compared to the whole group of outpatients due to depressive
disorders, the proportions of those who were granted a disability
pension due to a mental disorder during follow-up were higher for
women, for those older than 35 years, with low education, living
outside big cities or being born outside Europe, as well as for those
with any previous or current in- or outpatient care due to a mental
or somatic disorders, any prescribed psychotropic medication or
sickness absence (particularly if exceeding one year) (Table 1). The
proportions of those with subsequent disability pension due to a
somatic disorder differed somewhat to those with such pensions
due to mental disorders: they were more often men, older, living
outside big cities or being born outside Europe. While specialised
mental health care was less frequent in depressed outpatients with
subsequent disability pension due to somatic as compared to
disability pension due to mental disorders, the opposite was true
for health care due to somatic disorders.

With respect to the socio-demographic characteristics, individ-
uals more than 35 years of age, those not having achieved a high
level of education and not born in Sweden, cohabiting with a
partner but without children living at home, and living in small
cities or villages had an increased risk of being granted a disability
pension during the four years of follow-up in the crude analyses
(Table 2). Regarding health care prior to baseline, those with more
than median visits/days in in- and outpatient care regardless of
diagnoses, sickness absence exceeding 2 weeks and being
prescribed antidepressants were at increased risk of granted
disability pension. With regard to ongoing health care, depressed
patients with in- and outpatient care due to both somatic and
mental diagnoses had increased Rate ratios for disability pension
(RRs ranging from 1.32 to 1.82). In 2006, having a prescription of
antidepressants (RR 1.46; 95% CI 1.3-1.6) and being on sick leave
3 to 6 months and more than 6 months was associated with
significantly increased RRs (1.68 and 6.38), respectively.
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In the multivariate analyses, being female and not having
advanced to a high educational level was associated with an
increased risk of being granted a disability pension in the four
years of follow-up (T'able 3). The association of age with the risk of
granted disability pension turned out to be u-shaped (Figure 1).
Being single without children living at home and not living in big
cities was also associated with increased RRs for disability pension
(RRs ranging from 1.13 to 1.31). The RR and 95% CI for being
born outside Europe compared to being born in Sweden was 1.48
(1.3-1.6) (Table 3). Some differences in risk estimates could be
observed with repect to disability pension due to mental and
somatic disorders. Being female was only a risk factor for disability
pension due to mental disorders, while older age and living outside
big cities was more strongly associated with disability pension due
to somatic disorders (Table 3).

With respect to ongoing health care treatment, the risk for
disability pension in the multivariate analyses was increased for
more than median days/visits in in- and outpatient care due to
mental disorders as well as for antidepressant prescription in 2006
(RRs ranging from 1.18 to 1.31). Also sickness absence between 3
and 6 months (RR 1.56, 95% CI 1.3-1.9) and exceeding 6 months
RR 5.26, 95% CI 4.6-5.9) was predictive of granted disability
pension (Table 3). Sickness absence below three months turned
out to be protective for disability pension due to mental disorders.
Previous and current health care due to somatic disorders was only
predictive for disability pension due to somatic disorders. The risk
of being granted a disability pension remained at the same level as
at the start of follow-up for about 1.5 years, when it started to
decrease and to level off at about 20% the risk at the end of follow-
up (Figure 2).

Discussion

Main findings

In the multivariate analyses, being female, below 25 or above 45
years of age, with low educational level, living alone and outside
big cities as well as being born outside Europe was predictive of
being granting disability pension. Ongoing episodes of mental
disorder necessitating more than the median days/visits in in- or
outpatient care or prescription of antidepressants as well as long
duration of sickness absence exceeding three months were also
associated with an increased risk of disability pension. Some
differences were observed with regard to risk estimates related to
disability pension due to mental as compared to somatic disorders.

Sex

We found that women had a slightly increased risk of being
granted a disability pension due to any cause and due to mental
disorders during the four years of follow-up compared to their
male counterparts. This is in line with a previous study [13]. It is
noteworthy that this increased risk remained after control for a
number of socio-demographic factors and previous and ongoing
diagnosis-specific health care, sickness absence and prescription of
antidepressants and that there was no excess risk with regard to
disability pension due to somatic disorders.

Age

In the multivariate analyses, a u-shaped association of age with
the risk of granting disability pension, particularly due to mental
disorders, was found. This contrasts previous studies reporting a
significantly increased risk of disability pension with increasing age
[11,12,13]. A linear increasing trend with age was in our study
only found for disability pension due to somatic disorders. An
explanation that not only individuals above 55 years of age had an
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Table 2. Crude Rate Ratios (RR) and 95% Confidence Interval for being granted a disability pension (DP) 2007-2010, 18034 non-
pensioned women and men aged 18-60 years and living in Sweden with at least one outpatient care visit due to depression in
2006.

Characteristics DP, N % RR (95% CI)

Socio-demographic factors

Sex
Women 1849 173 1.06 (0.9-1.1)
Men 1195 16.3 1

Age group, years

18-24 385 10.5 1

25-34 540 11.4 1.11 (0.9-1.3)

35-44 864 18.1 1.83 (1.6-2.1)

45-54 820 23.8 248 (2.2-2.8)

55-60 435 311 3.43 (2.9-3.9)
Educational level, years

Low (=9) 717 18.2 1.23 (1.1-1.4)

Medium (10-12) 1533 17.5 1.18 (1.1-1.3)

High (=12) 775 15.1 1

Missing 19 10.3 0.66 (0.4-1.0)
Family situation

Married/living with partner with children’ 923 184 1

Married/living with partner no children’ 305 25.5 1.45 (1.3-1.6)

Single/divorced/separated/widowed no children’ 1288 15.4 0.82 (0.8-0.9)

Single/divorced/separated/widowed with children’ 414 18.1 0.98 (0.9-1.1)

Adolescents living with parents, 18-20 years’ 114 9.5 0.49 (0.4-0.6)
Area of residence’

Big cities 1177 15.9 1

Medium-sized cities 1021 16.4 1.03 (0.9-1.1)

Small cities/villages 846 19.2 1.22 (1.1-1.3)
Country of birth

Sweden 2276 16.0 1

Other Northern European countries 98 19.9 1.30 (1.1-1.6)

EU25 without Northern European countries 85 19.9 1.28 (1.0-1.6)

Rest of the world 585 20.5 1.33 (1.2-1.5)

Previous health care and treatment, 2001-2005

Outpatient care, mental diagnosis

No care 1689 15.6 1
<= median (3 visits) 509 16.6 1.07 (0.9-1.1)
> median visits 846 204 1.04 (1.2-1.5)

Outpatient care, somatic diagnosis

No care 369 13.8 1
<= median (6 visits) 1189 15.7 1.16 (1.0-1.3)
> median 1486 19.0 1.42 (1.3-1.6)

Inpatient care, mental diagnosis

No care 2470 16.4 1
<= median (13 days) 230 15.8 0.96 (0.8-1.1)
> median 344 224 1.42 (1.3-1.6)

Inpatient care, somatic diagnosis

No care 1900 15.8 1
<= median (3 days) 451 16.3 1.03 (0.9-1.1)
> median visits 693 21.5 141 (1.3-1.5)

Sickness absence, days, 2005
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Characteristics DP, N % RR (95% Cl)
0 913 9.4 1
1-14 75 11.0 1.18 (0.9-1.5)
15-90 366 18.6 2.06 (1.8-2.3)
90-181 278 24.2 2.79 (24-3.2)
—365 1412 31.3 3.89 (3.6-4.2)
Antidepressant prescription, 2005
0 1180 133 1
>=1 1864 20.3 1.59 (1.5-1.7)

Ongoing health care and treatment in 2006
Outpatient care, mental diagnosis
<= median (2 visits) 751 11.5 1
> median visits 2293 19.9 1.82 (1.7-1.9)
Outpatient care, somatic diagnosis
No care 1136 14.9 1
<= median (2 visits) 617 16.9 1.15 (1.0-1.3)
> median 1291 19.1 1.32 (1.2-1.4)
Inpatient care, mental diagnosis
No care 2507 16.1 1
<= median (12 days) 211 17.1 1.06 (0.9-1.2)
> median 326 256 1.66 (1.5-1.8)
Inpatient care, somatic diagnosis
No care 2585 16.4 1
<= median (2 days) 155 16.6 1.01 (0.9-1.2)
> median visits 304 22.0 1.38 (1.2-1.6)
Sickness absence, days, 2006
0 506 6.7 1
1-14 28 54 0.78 (0.5-1.1)
15-90 126 57 0.84 (0.7-1.0)
90-181 183 1.2 1.68 (1.4-1.9)
—365 2201 35.8 6.38 (5.8-7.0)
Antidepressant prescription, 2006
0 345 133 1
>=1 2699 20.3 1.46 (1.3-1.6)

"children living at home;

of the city; small cities/villages [32].
doi:10.1371/journal.pone.0099869.t002

increased risk of disability pension due to mental disorders, but
also the youngest (18-24 years of age) might be related to changes
in the social insurance system in Sweden in 2003 [2]. From 2003
and onwards, disability pension for individuals below 30 years can
be temporarily (maximum 3 years) granted if disease or injury has
impaired the individual’s work capacity or for delayed completion
of upper secondary school. These disability pensions are to more
than 70% due to mental disorders [2]. Further studies are
warranted to elucidate these findings, particularly as granting of a
disability pension in young age, even if temporal, will make it
difficult to enter the labour market at a later stage. This could in
turn lead to inactivity, social isolation, a sense of failure, and a lack
of meaning, particularly as the entrance into the labour force and
to be able to earn one’s own living is a major step in the transition

into adulthood [22,23,24].
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2Area of residence: big cities: Stockholm, Gothenburg and Malm&; medium-sized cities: cities with more than 90 000 inhabitants within 30 km distance from the centre

We found that the risk of disability pension was increased in
individuals with low and medium level of education and those
being born outside Europe. The inverse association of educational
level and disability pension risk in depressed patients is in line with
a previous study [13]. The finding that first generation immigrants
have a higher risk for disability pension was earlier reported in
studies based on the general population [25] and individuals on
long term sick-leave [26], but to our best knowledge not on
patients with depression. Differences in diagnostics and treatment
in the native population compared to immigrants with a different
cultural background have previously been noted and suggested to
contribute to the higher risk of immigrants to become disability
pensioners [27]. A previous study from the Netherlands, however,
could not find an elevated risk of disability pension once
controlling for occupation, income, working conditions, health
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Table 3. Multivariate adjusted Rate Ratios (RR) and 95% Confidence Interval for being granted a disability pension (DP) 2007-2010
due to any cause, due to mental (n=2558) and somatic causes (n =486), 18034 non-pensioned women and men aged 18-60 years
and living in Sweden with at least one outpatient care visit due to depression in 2006.'

Characteristics DP all DP mental DP somatic

Socio-demographic factors

Sex
Women 1.09 (1.0-1.2) 1.16 (1.0-1.2) 0.92 (0.8-1.1)
Men 1 1 1

Age group, years

18-24 1 1 1

25-34 0.74 (0.6-0.8) 0.68 (0.6-0.8) 1.43 (0.8-2.4)

35-44 0.98 (0.8-1.1) 0.89 (0.8-1.0) 2.14 (1.3-3.6)

45-54 1.29 (1.1-1.5) 1.14 (0.9-1.3) 3.38 (2.0-5.6)

55-60 1.76 (1.5-2.1) 1.52 (1.3-1.8) 4.96 (2.9-8.4)
Educational level, years

Low (=9) 1.46 (1.3-1.6) 1.44 (1.3-1.6) 1.64 (1.3-2.1)

Medium (10-12) 1.18 (1.1-1.3) 1.18 (1.1-1.3) 1.23 (0.9-4.6)

High (=12) 1 1 1

Missing 1.39 (0.8-2.2) 1.49 (0.9-2.4) 0.63 (0.8-4.9)
Family situation’

Married/living with partner with children 1 1 1

Married/living with partner no children 1.06 (0.9-1.3) 1.05 (0.9-1.2) 1.07 (0.8-1.5)

Single no children 1.12 (1.0-1.2) 1.16 (1.0-1.3) 0.99 (0.8-1.2)

Single with children 0.94 (0.8-1.1) 1.00 (0.9-1.1) 0.68 (0.5-0.9)

Adolescents living with parents, 18-20 years 1.28 (1.0-1.6) 1.24 (0.9-1.6) 1.97 (0.9-4.3)
Area of residence’

Big cities 1 1 1

Medium-sized cities 1.14 (1.0-1.2) 1.02 (0.9-1.1) 2.06 (1.6-2.6)

Small cities/villages 1.32 (1.2-1.4) 1.23 (1.1-1.4) 1.95 (1.5-2.5)
Country of birth

Sweden 1 1 1

Other Northern European countries 1.10 (0.9-1.4) 1.15 (0.9-1.4) 0.87 (0.5-1.5)

EU25 without Northern European countries 1.09 (0.9-1.4) 1.13 (0.9-1.4) 0.91 (0.5-1.6)

Rest of the world 1.49 (1.4-1.6) 1.47 (1.3-1.6) 1.66 (1.3-2.1)

Previous health care and treatment, 2001-2005

Outpatient care, mental diagnosis

No care 1 1 1
<= median (3 visits) 0.94 (0.9-1.0) 0.94 (0.9-1.1) 0.80 (0.6-1.0)
> median visits 1.00 (0.9-1.1) 1.10 (0.9-1.2) 0.55 (0.4-0.7)

Outpatient care, somatic diagnosis

No care 1 1 1
<= median (6 visits) 1.08 (0.9-1.2) 1.06 (0.9-1.2) 1.16 (0.8-1.6)
> median 1.13 (0.9-1.3) 1.10 (0.9-1.3) 1.36 (0.9-1.9)

Inpatient care, mental diagnosis

No care 1 1 1
<= median (13 days) 0.86 (0.8-0.9) 0.86 (0.8-0.9) 0.55 (0.4-0.8)
> median 0.94 (0.8-1.1) 0.94 (0.8-1.1) 0.55 (0.4-0.8)

Inpatient care, somatic diagnosis

No care 1 1 1
<= median (3 days) 0.91 (0.8-1.0) 0.87 (0.8-0.9) 1.20 (0.9-1.5)
> median visits 1.12 (1.0-1.3) 0.98 (0.9-1.1) 1.90 (1.51-2.4)

Antidepressant prescription, 2005
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Table 3. Cont.

Risk Factors for Disability Pension in Depression

Characteristics DP all DP mental DP somatic
0 1 1 1
>=1 1.09 (1.0-1.2) 1.13 (1.0-1.2) 0.96 (0.8-1.2)

Ongoing health care and treatment in 2006
Outpatient care, mental diagnosis
< = median (2 visits) 1 1 1
> median visits 1.28 (1.2-1.4) 1.39 (1.3-1.5) 0.89 (0.7-1.1)
Outpatient care, somatic diagnosis
No care 1 1 1
<= median (2 visits) 1.05 (0.9-1.2) 1.02 (0.9-1.1) 1.35 (1.0-1.8)
> median 1.03 (0.9-1.1) 0.94 (0.9-1.0) 1.77 (1.4-23)
Inpatient care, mental diagnosis
No care 1 1 1
<= median (12 days) 1.08 (0.9-1.2) 1.12 (0.9-1.3) 0.94 (0.7-1.3)
> median 122 (1.1-1.4) 1.35 (1.2-1.5) 0.63 (0.4-0.9)
Inpatient care, somatic diagnosis
No care 1 1 1
<= median (2 days) 0.95 (0.8-1.1) 0.92 (0.8-1.1) 1.08 (0.8-1.5)
> median visits 1.08 (0.9-1.2) 0.91 (0.8-1.1) 1.65 (1.3-2.2)
Sickness absence, days, 2006
0 1 1 1
1-14 0.79 (0.5-1.2) 0.66 (0.4-1.0) 1.59 (0.8-3.2)
15-90 0.86 (0.7-1.0) 0.79 (0.6-0.9) 1.32 (0.8-2.1)
90-181 1.51 (1.3-1.8) 1.43 (1.2-1.7) 2,07 (1.3-3.2)
—365 5.28 (4.6-6.0) 5.27 (4.6-6.1) 553 (3.9-7.8)
Antidepressant prescription, 2006
0 1 1 1
== 1.17 (1.0-1.3) 1.10 (0.9-1.2) 1.64 (1.2-2.3)

of the city; small cities/villages [32].
doi:10.1371/journal.pone.0099869.t003

and mental distress [28]. Further studies are warranted in order to
elucidate mechanisms behind the higher risk of disability pension
among immigrants, particularly those with a country of birth
outside Europe.

Findings of this study further indicate that individuals with
outpatient care due to a depressive episode, who lived outside big
cities had an increased risk of being granted a disability pension,
particularly due to somatic disorders, during the four years of
follow-up. To the best of our knowledge, this has not been
reported in studies based on depressed patients, but in studies
based on the general population [29]. The associations in our
study remained after adjustment of differences in in- and
outpatient health care, prescriptions of antidepressants and a
number of socio-demographic factors. These findings might reflect
regional differences in access to health care, work-place rehabil-
itation and local labor market policies.

Sickness absence exceeding three months was found to be
related to an increased risk of disability pension, while sickness
absence below three months was not associated with an excess risk
related to disability pension due to mental disorders. This finding
is in line with a previous study, which however, did not include
any information on the length of sickness absence [12]. While the

PLOS ONE | www.plosone.org

Ichildren living at home and single stands for single/divorced/separated/widowed;
2Area of residence: big cities: Stockholm, Gothenburg and Malmé; medium-sized cities: cities with more than 90 000 inhabitants within 30 km distance from the centre

association of sickness absences exceeding three months with
disability pension may reflect the severity of the disease and the
mere fact that sickness absence is a precondition of disability
pension, the finding of lower risk related to shorter sickness
absences (less than three months) merits further research. This
association remained after controlling for differences in previous
and ongoing health care and treatment.

Ongoing health care

In the multivariate analyses, ongoing in- and outpatient health
care due to somatic diagnoses, was not a significant predictor of
all-cause disability pension in depressed patients. This is in
contrast to previous studies reporting a significantly increased risk
of disability pension in depressed patients given a comorbidity with
somatic disorders [10,13]. While in- and outpatient care due to
somatic diagnoses might be a good marker for the severity of the
underlying somatic disorders necessitating in- or outpatient care,
information on somatic disorders not treated in specialized health
care was missing and may explain the differences in findings. On
the other hand, previous and current somatic health care was
predictive of disability pension due to somatic disorders in
depressed outpatients. Proper treatment, rehabilitation and
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RR

age

Figure 1. Multivariate Risk ratios (RR) and 95% Confidence intervals for the risk of being granted a disability pension across age,
Reference 40 years of age. The dotted line represents the 95% Confidence Intervals.

doi:10.1371/journal.pone.0099869.g001

follow-up of a comorbid somatic disorder in outpatients with a
depressive disorder is warranted in order to reduce the number of
these patients with early exit from the labor market.

Ongoing antidepressant prescription and in- and specialized
outpatient care due to mental disorders exceeding the median
number of days/visits turned out to be significant predictors of
disability pension, particularly of such pension due to mental
disorders. While crude measures of antidepressant treatment and
frequent treatment in specialized psychiatric health care might
reflect markers of more severe symptoms [12], futures studies are
warranted to investigate the optimal treatment of depressed
patients in order to prevent early exit from the labor market.

Strengths and limitations

To the best of our knowledge this is the first study ever
investigating the association of a wide range of socio-demographic
characteristics, health care, antidepressant prescription and
duration of sickness absence and the risk of being granted a
disability pension based on a very large group of outpatients due to
depression (exceeding 18000 patients). The main strengths of this
study include the very large and population-based cohort of
psychiatric outpatients, the prospective design, practically no loss
to follow up, and administrative register data of good quality
[14,15,16], which recorded exposure, confounders, and outcome
independently from each other. Still, some limitations should be
mentioned. The coverage of the psychiatric outpatient care
register might not be 100% for all counties, still there is no reason
to believe that missing information is systematically related to the
outcome [30]. Second, the lack of information on shorter sick-
leave spells can be regarded as both a strength and a limitation.
The major part of the shorter spells is not certified by a physician,

PLOS ONE | www.plosone.org
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which means a lower validity. And third, only information on
specialised health care was available. When using data on in- and
outpatient health care, the possibility of residual confounding by
unmeasured health care particularly from primary health care
should be kept in mind.

The validity of disability pension diagnoses is often discussed,
however, hardly studied. Nevertheless, Lungdahl et al. 1991 could
show a high validity of sick-leave diagnoses compared to diagnoses
from medical records [31]. In the current study disabilty pension
diagnoses were grouped in broad categories of mental versus
somatic disorders. Also, profound medical examinations underly-
ing granting of a diagnosis-specific disability pension forms the
basis for economic compensation - in most cases for many years,
which is also in favor of a good quality of the underlying diagnoses.
The information on disability pension benefits are derived from an
administrative register indicating economic compensation in case
of work incapacity. In general, it is understood that such
economically based registers are of good quality [4].

Conclusions

Both clinical measures reflecting the severity of the depressive
disorder and an eventual comorbid disorder as well as a number of
socio-demographic characteristics were predictive of disability
pension, particularly in the first two years after outpatient care due
to depression. Information derived from this study can contribute
to the design of intervention programs in order to reduce the
number of depressed patients with early exit from the labor
market. These programs should consist of person-based rehabil-
itation efforts which take the socio-economic, ethnic and
psychosocial characteristics of the patient into consideration.
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Figure 2. Multivariate Rate ratios (RR) and 95% Confidence intervals for the risk of being granted a disability pension over the four
years of follow-up, Reference: start of follow-up at 01.01.2007. t.sof stands for time since start of follow-up in years.
doi:10.1371/journal.pone.0099869.g002
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