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Abstract

Background: Chronic widespread pain (CWP) and common mental disorders (CMDs) are common public health
problems, but little is known about the role of CWP and CMDs on future adverse outcomes among work disabled
individuals. The aims of the study were to investigate the associations between CWP and CMDs with subsequent
disability pension (DP), long-term unemployment (> 90 days) and all-cause mortality in individuals with sickness
absence (SA) and whether the associations were explained by familial factors.

Methods: In this prospective cohort study, 7884 Swedish twins born between 1933 and 1985 were included and
baseline data were gathered from a questionnaire in 1998 to 2006. Register data were used for obtaining
information regarding demographics, SA, DP, unemployment and mortality. Cox proportional hazards regressions
were used to calculate Hazard Ratios (HR) with 95% Confidence Intervals (Cl) for the associations between CWP
and/or CMDs with DP, unemployment and mortality, while conditional Cox models for twin pairs provided control
for familial confounding.

Results: Having either CWP or CMDs among those with a history of SA was associated with a higher risk of DP and
all-cause mortality than individuals without CWP and CMDs after controlling for socio-demographic and health
factors. Moreover, sick-listed individuals with both CWP and CMDs had a higher risk of DP while those who only
had CMDs had a higher risk of long-term unemployment compared to those without CWP and CMDs. The
association between CMDs with DP and long-term unemployment was no longer significant when controlling for
familial factors.

Conclusions: CMDs was a risk factor for DP, unemployment and mortality among individuals with SA, while CWP
seems to be important in relation to future DP and mortality. Familial factors played a role in the associations
between CMDs and DP and CMDs and unemployment.
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Background

Chronic widespread pain (CWP) is a complex and com-
mon syndrome with an estimated prevalence between 10
and 15% in the general population [1]. Individuals with
CWP often experience long-lasting pain in multiple
body regions and this pain is associated with other phys-
ical symptoms such as fatigue, concentration problems,
and psychological distress [2, 3]. The most common rea-
son for individuals with a complaint of CWP is fibro-
myalgia, but this pain complaint can be a symptom of
other diseases than fibromyalgia, indicating consider-
ation of a differential diagnosis [2]. Previous studies have
shown increased mortality among individuals with CWP
[4]. Also, as a disabling condition CWP might cause
temporary and permanent work disability in terms of
sickness absence (SA) and disability pension (DP). CWP,
SA and DP are associated with a high economic and so-
cial burden for both the patients and the health care sys-
tem which illustrates the necessity of further knowledge
on the associations between CWP and work disability.

Another major public health problem is common
mental disorders (CMDs), which are defined as mental
conditions that lead to noticeable emotional distress and
restrict daily function [5]. CMDs includes depression
and anxiety disorders and the lifetime prevalence of
these disorders is around 14% [5]. A number of studies
have reported that CWP is associated with an increased
prevalence of CMDs [6-8]. For example, major depres-
sive disorder among patients with fibromyalgia is more
common than in individuals without fibromyalgia [7, 8].
Also, CWP and CMDs share common symptomatology
such as sleep disturbance [9], depressed mood [8], and
functional impairment [10]. Nonetheless, CWP and
CMDs are less frequently diagnosed and treated as co-
morbid conditions [8]. Some previous findings suggest
an independent effect of CWP and CMDs on functional
outcomes such as labour market marginalisation in
terms of temporary or permanent work incapacity
(that is SA and DP) or unemployment [7]. Although
musculoskeletal and mental disorders are the two
most common diagnosis groups behind SA in the
industrialised countries [11], currently there is consid-
erable uncertainty of the role of CWP and CMDs on
future adverse outcomes in terms of permanent work
disability, that is DP, unemployment, as well as mor-
tality among individuals with SA.

Moreover, genetic factors are potentially confounding
the associations between CWP and CMDs and adverse
outcomes. Studies have shown genetic influences on
both CWP and CMDs, with heritability estimates from
twin studies for CWP, major depressive disorders and
anxiety disorders as high as 71, 37 and 32%, respectively
[12-14]. In addition, it has been reported that the asso-
ciations between CWP and most comorbidities were
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influenced by unmeasured familial (genetic and shared
environmental) factors [15]. Further, from previous stud-
ies we also know that SA and DP are moderately influ-
enced by genetic factors [16, 17]. Hence, there is a
possibility that familial factors influence the associations
between CWP and CMDs with future SA and DP. To
our knowledge, few studies have had access to twin data
to examine adverse outomes of CWP and CMDs among
individuals with a history of SA [18]. By studying twins
that share 50—-100% of their genetic material and rearing
environment a possibility is provided to adjust for those
unmeasured factors. Hence, more knowledge about
whether familial factors influence the associations
between CWP, CMDs and adverse outcomes among in-
dividuals with SA is warranted.

The aims of this study were to examine the associa-
tions between CWP and CMDs (measured combined
and separately) with subsequent DP, unemployment
more than 90 days and all-cause mortality in individuals
with a history of SA and to investigate if the associations
were explained by familial factors, using a twin design.

Methods

Sample and data

This prospective twin cohort study was based on data
from the Swedish Twin project of Disability pension and
Sickness absence (STODS). Data from the following
sources were included, which were merged using the
unique personal identification number of participants:

1) The Swedish Twin Registry (STR): A population-
based registry that contains almost all twins born in
Sweden since 1886 [19].

2) Statistics Sweden’s Longitudinal Integration
Database for Health Insurance and Labour Market
Studies (LISA) that includes demographic and
unemployment information for all Swedish
residents from 1990 onwards [20].

3) The Social Insurance Agency’s MicroData for
Analysis of the Social Insurance database (MiDAS)
that contains dates for SA (> 14 days) and DP from
1994 and onwards.

4) The National Board of Health and Welfare’s Cause
of Death Register that contains date and cause of
death from 1961 and onwards.

Data from two surveys conducted by the STR were
used: Screening Across the Lifespan Twin Study (SALT)
[21], performed 1998-2003, and the Study of Twin
Adults - Genes and Environment (STAGE) [22], con-
ducted 2005-2006. SALT included interview data col-
lected from all twins in the STR born before 1958 while
STAGE was an extensive web-based questionnaire sent
to all twins in the STR born between 1959 and 1985.
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The date that each participant answered the question-
naire/interview was set as the baseline.

Individuals who had at least one sick-leave spell due to
any cause during the 2 years preceding the baseline were
included in the study (n =9827). Individuals who had a
sick-leave spell longer than 1 year, had emigrated, were
on DP or old-age pension at baseline were excluded
(n=1943) (Fig. 1). The final cohort contained 7884
twins (aged between 20 and 66 years, 65% women), in-
cluding 1178 complete twin pairs, 466 monozygotic
(MZ) pairs, 400 same-sex dizygotic (DZ), and 298 op-
posite sex DZ. In the sample, 162 pairs were discordant
for CWP and CMDs.

Exposure

Information on CWP and CMDs was collected in the
SALT and STAGE surveys. The questions were based on
a screening algorithm for CWP according to the classifi-
cation criteria for fibromyalgia proposed by the
American College of Rheumatology [3]. However, the
difference was that our definition of CWP was based on
self-reports without clinical evaluations by physicians or
inspection of medical records, and that a count of tender
points was not included. In the questionnaire and inter-
view data, individuals who responded “yes” on all four of
the following questions were defined as having CWP
[15]: 1) “Have you suffered from general pain during the
last three months?” 2) “Did you have continuous pain
during all three months?” 3) “Do you suffer from pain in
both the upper and lower body?” and 4) “Do you suffer
from pain in both the right and left sides?”. CMDs was
measured by the Diagnostic and Statistical Manual of
Mental Disorders, Fourth Edition (DSM-IV) [23] major
depression and anxiety. For a more detailed description
of criteria for major depression and anxiety, see Mather
et al. [24]. A categorical variable which combined CWP
and CMDs was created and used as exposure variable:
0=No CWP or CMDs (reference group), 1 =No CWP
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but having CMDs, 2 = Having CWP but no CMDs, 3 =
Having both CWP and CMDs.

Outcomes

The participants were followed up for all-cause DP,
long-term unemployment (> 90 days) and all-cause mor-
tality from baseline until the 31st of December 2012.

Covariates

Information on sex (women/men), age (continuous vari-
able), and zygosity (MZ, DZ) were obtained from STR.
Data on education (elementary, secondary or higher
education), having children under 18 living at home
(yes/no), type of living area (urban or semi-urban/rural)
at the end of the year of baseline was obtained from
LISA. Self-rated health (excellent, good, moderate, fairly
poor/poor), pain (pain in neck, shoulder or low back)
(yes/no), migraine (yes/no), headache (yes/no), cancer
(yes/no) at baseline was collected from the survey data.
The cohort effect was binary ie. belonging to either
SALT or STAGE.

Social insurance system in Sweden

In general, all individuals aged 16 or older with an in-
come from work or unemployment benefits, who have a
reduced work capacity due to disease or injury, can be
granted sickness benefits [25]. For employees this is paid
by the employer during the first 14 days, and by the
Social Insurance Agency thereafter. Hence, national
register data covers SA lasting more than 14 days. There
is one qualifying day (more for self-employed) without
benefits. All residents with a permanently impaired work
capacity due to disease or injury can be granted disabil-
ity pension. SA benefits covers up to 80% of lost income,
DP to approximately 65%.

Statistical analyses
Cox proportional hazards regression was performed to
estimate the associations between CWP and CMDs and

Participated in SALT
N=39261

Participated in STAGE

N=25496

\/

Excluded due to:

preceding the baseline
N =9827

At least one SA spell two years

SA > 1 year N =499;
Emigration N = 2;
Disability pension N = 1210;

\4

A4

Old-age pension N = 232

Full-filled inclusion criteria:
N =7884

Fig. 1 Flow chart for the study population. SA = sickness absence
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DP, long-term unemployment and mortality separately
in the whole sample. The proportional hazards assump-
tion was explored via graphs and was met in all the
models (See supplementary materials). The follow-up
started after the baseline until the end of follow-up 31st
of December 2012. Follow-up (time in days) was cen-
sored for emigration and the respective outcomes. In the
analysis of unemployment as outcome, DP and old-age
pension were censored while in the analysis of DP, old-
age pension was censored. Besides the crude model, the
multivariate model was adjusted for sex, age, cohort ef-
fect, education, having children under 18 living at home,
type of living area, pain in neck, shoulder or low back,
migraine, headache, and cancer. As pain in neck, shoul-
der or low back, migraine and cancer were highly corre-
lated with CWP, sensitivity analyses were conducted
where individuals with those disorders were excluded
from the analyses.

Co-twin analyses were performed separately for each
outcome on exposure discordant twin pairs (i.e. one twin
in a pair had CWP and/or CMDs and the other twin did
not) using conditional Cox proportional hazards models.
As twins are matched on genetics (100% for MZ twins
and on average 50% for DZ twins) and shared environ-
ment (100% for both MZ and DZ) while growing up (if
raised together), the co-twin analysis adjusts for these
factors. If the association found in the age and sex ad-
justed analyses of the whole sample disappears or be-
comes weaker in the analyses of discordant twin pairs
there is a suggestion that familial factors are influencing
the association. If an association is still observed after
controlling for familial factors this would instead suggest
a direct link between the exposure and the outcome
[26]. The analyses were based on discordant twin pairs
(n =162) for the exposure where one twin in a pair had
CWP and/or CMDs and the twin sibling had neither
CWP nor CMDs. MZ and DZ twin pairs were pooled
for the analyses as there was not enough power to strat-

ify by zygosity.

Results

Frequencies of socio-demographic factors, cohort effect,
health-related factors, CWP, CMDs, DP, unemployment,
and mortality in the whole sample and for discordant
twin pairs with a history of SA are presented in Table 1.
In the whole sample, most of the participants (80.4%)
had SA <90 days. During the follow-up, 15.8% of the in-
dividuals with a history of SA had DP, 18.4% had un-
employment >90days and 5.3% died. Among the
discordant co-twins, a higher proportion of those with
CWP and/or CMDs had lower educational level, re-
ported ever having pain in neck, shoulder or low back
and poorer self-rated health at baseline compared to
their unaffected co-twins.

Page 4 of 10

Disability pension

In the whole sample with a history of SA, having CWP
and/or CMDs were associated with a higher risk for DP
compared to those without CWP and CMDs in the
crude model. In Model 1, we adjusted for socio-
demographic factors including sex, age, education,
children living at home, type of living area and cohort
effect and the HRs for DP showed somewhat of changes
(range of HRs: 1.54-2.84), indicating some influence
from socio-demographic factors on the associations. The
increased risk of DP remained even after additional con-
trol for health-related factors (i.e. self-rated health, pain,
headache, migraine, and cancer), particularly for those
having only CWP (HR: 243, 95% CI: 2.03-2.93) and
both CWP and CMDs (HR: 2.65, 95% CI: 1.89-3.71). In
the analyses of discordant twin pairs, the HR was lower
and became non-significant for those who only had
CMDs (HR: 0.96, 95% CI: 0.52—1.81) compared to the
estimate of the whole sample. This result suggests that
familial factors influence the association between CMDs
and all-cause DP (Table 2).

Unemployment

An association between CMDs and subsequent un-
employment > 90 days was found in the crude model as
well as (HR: 1.38, 95% CI: 1.19-1.60) after adjustment
for all the covariates (HR: 1.36, 95% CI: 1.17—1.58). The
HRs changed slightly after controlling for the covariates,
meaning a minor influence from those factors on the as-
sociations between CMDs and unemployment > 90 days.
The HR was attenuated in the co-twin model (HR: 1.14,
95% CI: 0.67-1.92), which suggest that the association
between CMDs and unemployment was influenced by
familial factors (Table 3).

Mortality

Table 4 shows HRs for all-cause mortality in the whole
sample with a history of SA and among twins discordant
for the exposures. Having either CWP or CMDs was as-
sociated with a higher risk for all-cause mortality after
controlling for all the covariates (Having only CWP: HR:
1.95, 95% CI: 1.39-2.74; Having only CMDs: HR: 1.60,
95% CI: 1.19-2.16). The HRs increased more after con-
trolling for socio-demographic factors and cohort effects
compared to the model controlled with additional
health-related factors. This indicates that socio-
demographic factors and cohort effects had more impact
on the associations between CWP and/or CMDs and
mortality than health-related factors. In the analyses of
discordant twins, the HR increased, especially for those
only with CMDs. This may indicate a direct (i.e. not af-
fected by familial confounding) link between CMDs and
all-cause mortality.
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Table 1 Frequencies of socio-demographic factors, cohort effect, health-related factors, CWP, CMDs, SA, DP, unemployment, and
mortality among 7884 twins and 162 (324 individuals) twin pairs discordant for exposure

Whole Discordant co-twins
sample Among those with Among those without
CWP and/or CMDs CWP and CMDs
n (%) n (%) n (%)
N 7884 (100) 162 (100) 162 (100)
Cohort
SALT 5072 (64.3) 102 (63.0) 102 (63.0)
STAGE 2812 (35.7) 60 (37.0) 60 (37.0)
Sick-leave days
<90 days 6338 (80.4) 128 (79.0) 123 (759)
90-180 days 957 (12.1) 19 (11.7) 22 (13.6)
> 180 days 589 (7.5) 15(9.3) 17 (10.5)
Sex
Men 2790 (354) 32 (19.8) 46 (284)
Women 5094 (64.6) 130 (80.3) 116 (71.6)
Age (Mean, SD) 46.8 (10.5) 46.2 9.7) 46.2 9.7)
Zygosity
Monozygotic 2298 (29.2) 71 (43.8) 71 (43.8)
Dizygotic same sex 2715 (344) 51 (31.5) 51 (31.5)
Dizygotic opposite sex 2727 (34.6) 2(1.2) 2(1.2)
Unknown zygosity 144 (1.8) 38 (23.5) 38 (23.5)
Education
Elementary 1647 (20.9) 32 (19.8) 24 (14.8)
Secondary 4140 (52.5) 90 (55.6) 98 (60.5)
Higher education 2093 (26.6) 40 (24.7) 40 (24.7)
Missing 4(0.1) 0 (0) 0 (0)
Children < 18 living at home 3048 (38.7) 70 (43.2) 71 (43.8)
Type of living area
Urban 4110 (52.1) 72 (44.4) 72 (44.4)
Semi-urban/Rural 3771 (47.8) 90 (55.6) 90 (55.6)
Missing 3 (0.04) 0(0) 0(0)
Self-rated health
Excellent 1740 (22.1) 26 (16.1) 34 (21.0
Good 1888 (24.0) 36 (222) 32(19.8)
Moderate 654 (8.3) 20 (12.4) 18 (11.1)
Fairly poor/poor 1343 (17.0) 26 (16.1) 25 (15.4)
Missing 2259 (28.7) 54 (33.3) 53 (32.7)
Pain
Back 2220 (28.2) 52 (32.1) 46 (284)
Neck 729 (93) 29 (179 20 (124)
Shoulder 1416 (18.0) 46 (284) 30 (18.5)
Headache 1999 (254) 56 (34.6) 46 (284)
Migraine 856 (10.9) 27 (16.7) 24 (14.8)
Cancer 260 (3.3) 4 (2.5) 7 (3.2)

CWP and/or CMDs
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Table 1 Frequencies of socio-demographic factors, cohort effect, health-related factors, CWP, CMDs, SA, DP, unemployment, and
mortality among 7884 twins and 162 (324 individuals) twin pairs discordant for exposure (Continued)

Whole Discordant co-twins
sample Among those with Among those without
CWP and/or CMDs CWP and CMDs
n (%) n (%) n (%)
No CWP and CMDs 6447 (81.8) 0(0) 162 (100)
Having CWP but no CMDs 374 (4.7) 40 (24.7) 0(0)
No CWP but having CMDs 947 (12.0) 107 (66.1) 0(0)
Having both CWP and CMDs 116 (1.5) 15 (9.3) 0(0)
Outcomes
Disability pension 1242 (15.8) 35(21.6) 25 (154)
Unemployment (> 90 days) 1447 (18.4) 34 (21.0) 33 (204)
All-cause mortality 417 (5.3) 11 (6.8) 2(1.2)

* CWP Chronic Widespread pain, CMDs Common mental disorders

Sensitivity analyses

Sensitivity analyses were conducted for DP, long-term
unemployment and mortality among all twins and twins
discordant for the exposure after excluding neck-, back-,
and shoulder pain, migraine, and cancer at baseline (data
not shown). The results of the sensitivity analyses were
of the same magnitude and direction as the main ana-
lyses which included pain sites, migraine, and cancer.

Discussion

In this population-based prospective study of 7884 twin
individuals with a history of SA we found that individ-
uals with either CWP or CMDs had an elevated risk of
subsequent DP and all-cause mortality after controlling
for socio-demographic and health factors. Moreover,
having both CWP and CMDs increased the risk of DP
while individuals who only had CMDs had a higher risk
of long-term unemployment of more than 90 days com-
pared to individuals without CWP and CMDs. Familial
factors influenced the associations between CMDs and
future DP and long-term unemployment.

Epidemiological studies suggest that a bidirectional re-
lationship exists between CWP and CMDs [27] and the
negative health consequences of CWP and CMDs are
numerous [4, 28]. For example, individuals experiencing
CWP or CMDs often report poor health-related quality
of life, psychosomatic symptoms and work disability [29,
30]. The association between CWP and CMDs with SA
and DP has seldom been investigated but some studies
have reported negative consequences with respect to
work status [7, 31]. A Swedish population-based study
has shown that chronic pain in age groups below the age
of 65 was strongly associated with a lower prevalence of
working [31]. Another previous study also reported that
individuals having either or both of CWP and CMDs are
less likely to be participating in the labour market [7].
The findings in the current study agree with the existing
research. We also found that having CWP but not
CMDs was associated with a comparable risk of future
DP compared to individuals having both CWP and
CMDs. This result might indicate that among individuals
with a history of SA, CWP seems to play a more import-
ant role than CMDs in transition from temporary work

Table 2 Hazard ratios with 95% confidence intervals for the associations between chronic widespread pain, common mental
disorders and disability pension in the whole sample (n =7884) and of the co-twins discordant for exposure (n = 324)

Disability pension

Crude

Model 12

Model 2P Co-twin model®

CWP and/or CMDs
No CWP and CMDs 1
Having CWP but no CMDs 293 (2.44-3.52)
No CWP but having CMDs 122 (1.03-1.44)
Having both CWP and CMDs 249 (1.78-347)

249 (2.07-2.99)
1.54 (1.30-1.82)
2.84 (2.03-3.97)

1 1

243 (2.02-2.93) 2.98 (1.59-5.58)
1.50 (1.27-1.78) 0.96 (0.52-1.81)
265 (1.89-3.71) 1.39 (042-4.59)

* CWP Chronic Widespread pain, CMDs Common mental disorders

@ Model 1: adjusted for sex, age, education, children living at home, type of living area, and cohort
b Model 2: adjusted for sex, age, education, children living at home, type of living area, cohort, self-rated health, pain, headache, migraine, and cancer
€ Co-twin model: adjusted for age and familial (genetic and shared environmental) factors by matching
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Table 3 Hazard ratios with 95% confidence intervals for the associations between chronic widespread pain, common mental
disorders and unemployment (> 90 days) in the whole sample (n=7884) and of the co-twins discordant for exposure (n =324)

Unemployment (> 90 days)

Crude Model 12 Model 2° Co-twin model®
CWP and/or CMDs
No CWP and CMDs 1 1 1 1
Having CWP but no CMDs 1.10 (0.85-142) 1.15 (0.89-148) 1.09 (0.84-141) 0.77 (0.32-1.85)
No CWP but having CMDs 1.38 (1.19-1.60) 140 (1.21-1.62) 1.36 (1.17-1.58) 1.14 (0.67-1.92)
Having both CWP and CMDs 1.38 (0.92-2.07) 1.32 (0.88-1.97) 1.18 (0.79-1.78) 1.53 (0.54-4.33)

* CWP Chronic Widespread pain, CMDs Common mental disorders

? Model 1: adjusted for sex, age, education, children living at home, type of living area, and cohort
® Model 2: adjusted for sex, age, education, children living at home, type of living area, cohort, self-rated health, pain, headache, migraine, and cancer
€ Co-twin model: adjusted for age and familial (genetic and shared environmental) factors by matching

disability to permanent work disability. However, un-
detected mental disorders are possible among individuals
with CWP. In addition, besides impaired physical and
mental health, transition to DP involves a number of
other factors, such as discrimination against workers
with health problems on the labour market and social
marginalisation [32]. Hence, future studies should in-
clude such factors.

On the other hand, we found that CMDs was a risk
factor for unemployment for those with SA, which is in
line with previous studies, showing that individuals with
CMDs had higher levels of unemployment [30, 33]. This
may reflect the deteriorating levels of functioning of in-
dividuals with anxiety and depression together with few
possibilities to adjust the work situation, contributing to
work disability and exit from the labour market [34, 35].
Additionally, familial factors seem to influence the asso-
ciations between CMDs and subsequent DP and un-
employment. Previous twin studies have recognised the
influence of genetic factors on CMDs [13, 14] as well as
on DP [16, 17] and our findings suggest that the associa-
tions between CMDs and work disability and labour
market participation, is also partially explained by genet-
ics. Still, a large number of studies have reported the im-
portance of environmental factors such as work

environment in the association between CMDs and work
disability [36, 37]. For CWP, environmental factors such
as occupational factors also seem important for the risk
of DP and unemployment.

Moreover, CWP and CMDs were independently asso-
ciated with increased mortality risk, which is consistent
with previously conducted studies [4, 38]. Increased risk
of premature death, both from natural and unnatural
causes, has been reported for CWP and CMDs and ex-
planations for this include poorer quality of medical
care, smoking, unhealthy diet, and a generally unhealthy
lifestyle [39]. Also, excess mortality may reflect availabil-
ity and quality of health care. Our results do not only re-
quire attention for the vulnerable individuals, but also
underline the increased societal costs for health care,
welfare benefits and productivity loss. However, we did
not observe a higher risk of mortality among individuals
experiencing both CWP and CMDs. Due to the low
prevalence of people with both CWP and CMDs in the
study, this may be why we were unable to find statisti-
cally significant results with mortality. It may also be ex-
plained by the fact that comorbid conditions of CWP
and CMDs often require more medical treatment than
presenting a single symptom, which may contribute to
lowering the likelihood of early mortality [40].

Table 4 Hazard ratios with 95% confidence intervals for the associations between chronic widespread pain, common mental
disorders and all-cause mortality in the whole sample (n = 7884) and of the co-twins discordant for exposure (n = 324)

Model 12

Model 2°

Co-twin model©

Mortality
Crude
CWP and/or CMDs
No CWP and CMDs 1
Having CWP but no CMDs 1.89 (1.35-2.65)
No CWP but having CMDs 1.27 (0.94-1.70)

Having both CWP and CMDs 143 (0.68-3.02)

1

1.93 (1.38-2.72)
1.58 (1.17-2.13)
1.83 (0.86-3.88)

1

1.95 (1.39-2.74)
1.60 (1.19-2.16)
1.83 (0.86-3.88)

1
3.15 (044-2247)
8.09 (1.74-37.53)

Too few

* CWP Chronic Widespread pain, CMDs Common mental disorders

@ Model 1: adjusted for sex, age, education, children living at home, type of living area, and cohort
® Model 2: adjusted for sex, age, education, children living at home, type of living area, cohort, self-rated health, pain, headache, migraine, and cancer

€ Co-twin model: adjusted for age and familial (genetic and shared environmental) factors by matching
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Strengths and limitations

Strengths of this study include the large population-based
sample of twins and the use of Swedish nationwide regis-
ter data of high quality [41], which reduced the risk of loss
to follow-up and recall bias. Moreover, we could include
discordant twin pairs in the analyses, which enable to con-
trol for the influence from familial factors. However, some
analyses were still underpowered with broad Cls. In this
study, we were also able to include several relevant covari-
ates in relation to the exposure and outcomes. Still, there
might be other factors than those included here that are
associated with the outcomes, such as unhealthy lifestyle
(i.e. smoking behaviour, alcohol consumption, lack of
physical activity) etc.

The limitations of the study include that data on sick-
leave spells <14 days were not available for employed
individuals. Thus, the findings from the study may not
be generalizable to individuals with short-term SA spells
(< 14 days). In addition, since the survey was extensive
and included many questions, there are some internal
missing data. This might lead to underestimation of the
results. Also, it was not possible to perform analyses
with only same-sex discordant twins due to low num-
bers, or analyses stratified on zygosity, making further
investigation of familial factors impossible. Moreover,
the co-twin models lacked power and findings from
these analyses needs to be interpreted with caution.
Moreover, because our measures of CWP and CMDs re-
lied on self-reports and the diagnostic criteria for CWP
has changed over time [42], it is likely to have some mis-
classification. However, misclassification is possible to be
non-differential in MZ and DZ twins and it is therefore
not likely that our estimation of the influence of familial
factors is biased. Our measure of CWP was not based on
clinical examination and thus inferences should be with
caution when our findings are compared with studies
based on clinical examination. On the other hand, ques-
tionnaire- and interview-based screening have shown
relatively high positive predictive value and test-retest
reliability [43] and these are the only realistic means to
gather data over ten of thousands individuals in
population-based samples. The questionnaire and inter-
view data for measuring CWP and CMDs were collected
during 1998-2006. Hence, a new collection of data in
this field is recommended for facilitating future studies
with updated findings. In addition, the Swedish govern-
ment launched stricter rules for granting DP since 2008,
which might result in that individuals with DP had a
higher medical severity than before these regulations
were implemented [11]. Our measures of CWP and
CMDs were self-reported, hence they may or may not
require any medical attention which could lead to
underestimated risk of DP as the severity and chronicity
of CWP and CMDs is unknown. Still, the findings in this
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study might be generalised to working-aged individuals
living in countries with comparable social insurance
systems.

Conclusions

To conclude, this population-based prospective twin
study showed that CWP was associated with an elevated
risk of DP and mortality among individuals with a
history of SA. Having both CWP and CMDs was also
associated with a higher risk of DP. Moreover, CMDs
was an independent risk factor for mortality while famil-
ial factors influence the associations between CMDs and
future DP and unemployment.
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1186/512889-020-09407-9.

Additional file 1: Figure S1. Proportional hazards assumption test
with log minus log plot for the association between CWP and/or CMDs
and disability pension. Figure S2. Proportional hazards assumption test
with log minus log plot for the association between CWP and/or CMDs
and unemployment. Figure S3. Proportional hazards assumption test
with log minus log plot for the association between CWP and/or CMDs
and mortality.

Abbreviations

Cl: Confidence Interval; CMDs: Common mental disorders; CWP: Chronic
widespread pain; DP: Disability pension; DSM-IV: Diagnostic and Statistical
Manual of Mental Disorders, Fourth Edition; DZ: Dizygotic; HR: Hazard Ratios;
LISA: Longitudinal Integration Database for Health Insurance and Labour
Market Studies; MiDAS: MicroData for Analysis of the Social Insurance
database; MZ: Monozygotic; SA: Sickness absence; SALT: Screening Across
the Lifespan Twin Study; STAGE: Study of Twin Adults - Genes and
Environment; STODS: Swedish Twin project of Disability pension and
Sickness absence; STR: Swedish Twin Registry

Acknowledgements
We acknowledge the Swedish Twin Registry for access to data.

Authors’ contributions

PS conceived and designed the study. MW and PS were involved in the
statistical analysis and drafted the manuscript. AR, JN, BH, GB and VB
contributed to the design of the study, interpretation of results, and
participated in revising the manuscript. All authors read and approved the
final manuscript.

Funding

This study was funded by AFA Insurance grant no 160138. The Swedish Twin
project Of Disability pension and Sickness absence (STODS) receives funding
through the Swedish Research Council under the grant no. 2017-00624. The
Swedish Twin Registry is managed by Karolinska Institutet and receives
funding through the Swedish Research Council under the grant no 2017-
00641. The Study of Twin Adults: Genes and Environment (STAGE) was
supported by the National Institute of Health, USA (Grants DK 066134 and
CA 085739). Screening Across the Lifespan Twin study (SALT) was funded by
the Swedish Council for the Planning and Coordination of Research and by a
grant from the National Institutes of Health, USA (Grant AG 08724). Open
Access funding provided by Karolinska Institute.

Availability of data and materials

The authors are not allowed to make the micro-level data used in this study
publicly available, due to their sensitive nature. According to the General
Data Protection Regulation, the Swedish law SFS 2018:218, the Swedish Data
Protection Act, the Swedish Ethical Review Act, and the Public Access to


https://doi.org/10.1186/s12889-020-09407-9
https://doi.org/10.1186/s12889-020-09407-9

Wang et al. BMC Public Health (2020) 20:1301

Information and Secrecy Act, these type of sensitive data can only be made
available after legal review, for researchers who meet the criteria for access
to this type of sensitive and confidential data. Readers may contact Associate
Professor Pia Svedberg (pia.svedberg@ kise) regarding the data.

Ethics approval and consent to participate

The study population was based on linkage of several national registers.
Ethical vetting is always required when using sensitive 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 (authorities). The Regional Ethical Review
Board can waive the requirement to consult in these type of large register
studies, and for this project stated that the consent to participate was not
applicable. Patient records/information were 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
(Dnr: 2007/524-31, 2010/1346-32/5, Dnr: 2014/311-32 and 2017/128-32).

Consent for publication
Not applicable.

Competing interests
None.

Author details

"Division of Insurance Medicine, Department of Clinical Neuroscience,
Karolinska Institutet, SE-171 77 Stockholm, Sweden. “Finnish Institute of
Occupational Health, Helsinki, Finland. *The Swedish School of Sport and
Health Sciences, Stockholm, Sweden. *Unit of Intervention and
Implementation Research for Worker Health, Institute of Environmental
Medicine, Karolinska Institutet, Stockholm, Sweden. *Centre for
Musculoskeletal Research, Department of Occupational Health Sciences and
Psychology, University of Gavle, Gavle, Sweden.

Received: 7 January 2020 Accepted: 18 August 2020
Published online: 27 August 2020

References

1. Macfarlane GJ, Pye SR, Finn JD, Wu FC, Silman AJ, Bartfai G, et al.
Investigating the determinants of international differences in the prevalence
of chronic widespread pain: evidence from the European male ageing
study. Ann Rheum Dis. 2009;68(5):690-5.

2. Hauser W, Perrot S, Sommer C, Shir Y, Fitzcharles MA. Diagnostic
confounders of chronic widespread pain: not always fibromyalgia. Pain
reports. 2017;2(3):.e598.

3. Wolfe F, Smythe HA, Yunus MB, Bennett RM, Bombardier C, Goldenberg DL,
et al. The American College of Rheumatology 1990 criteria for the
classification of fibromyalgia. Report of the multicenter criteria committee.
Arthritis Rheum. 1990;33(2):160-72.

4. Da Silva JAP, Geenen R, Jacobs JWG. Chronic widespread pain and
increased mortality: biopsychosocial interconnections. Ann Rheum Dis.
2018;77(6):790-2.

5. Alonso J, Angermeyer MC, Bernert S, Bruffaerts R, Brugha TS, Bryson H, et al.
Prevalence of mental disorders in Europe: results from the European study
of the epidemiology of mental disorders (ESEMeD) project. Acta Psychiatr
Scand Suppl. 2004;420:21-7.

6. Burri A, Ogata S, Vehof J, Williams F. Chronic widespread pain: clinical
comorbidities and psychological correlates. Pain. 2015;156(8):1458-64.

7. Kassam A, Patten SB. Major depression, fibromyalgia and labour force
participation: a population-based cross-sectional study. BMC Musculoskelet
Disord. 2006;7:4.

8. Pae CU, Luyten P, Marks DM, Han C, Park SH, Patkar AA, et al. The
relationship between fibromyalgia and major depressive disorder: a
comprehensive review. Curr Med Res Opin. 2008;24(8):2359-71.

9. Pamuk ON, Yesil Y, Cakir N. Factors that affect the number of tender points
in fibromyalgia and chronic widespread pain patients who did not meet
the ACR 1990 criteria for fibromyalgia: are tender points a reflection of
neuropathic pain? Semin Arthritis Rheum. 2006;36(2):130-4.

20.

22.

23.

24.

25.
26.

27.

28.

29.

30.

31

32.

33.

Page 9 of 10

Kivimaki M, Leino-Arjas P, Virtanen M, Elovainio M, Keltikangas-Jarvinen L,
Puttonen S, et al. Work stress and incidence of newly diagnosed
fibromyalgia: prospective cohort study. J Psychosom Res. 2004;57(5):417-22.
OECD. Sickness, Disability and Work: Breaking the Barriers. A synthesis of
findings across OECD countries. Paris: OECD; 2010.

Kerr JI, Burri A. Genetic and epigenetic epidemiology of chronic widespread
pain. J Pain Res. 2017;10:2021-9.

Sullivan PF, Neale MC, Kendler KS. Genetic epidemiology of major
depression: review and meta-analysis. Am J Psychiatry. 2000;157(10):
1552-62.

Hettema JM, Neale MC, Kendler KS. A review and meta-analysis of the
genetic epidemiology of anxiety disorders. Am J Psychiatry. 2001;158(10):
1568-78.

Kato K, Sullivan PF, Evengard B, Pedersen NL. Chronic widespread pain and
its comorbidities: a population-based study. Arch Intern Med. 2006;166(15):
1649-54.

Svedberg P, Ropponen A, Alexanderson K, Lichtenstein P, Narusyte J.
Genetic susceptibility to sickness absence is similar among women and
men: findings from a Swedish twin cohort. Twin Res Hum Genet. 2012;
15(5):642-8.

Narusyte J, Ropponen A, Silventoinen K, Alexanderson K, Kaprio J,
Samuelsson A, et al. Genetic liability to disability pension in women and
men: a prospective population-based twin study. PLoS One. 2011,6(8):
e23143.

Mather L, Blom V, Bergstrom G, Svedberg P. Adverse outcomes of sick leave
due to mental disorders: a prospective study of discordant twin pairs. Scand
J Public Health. 2019;47(2):127-36.

Magnusson PK, Almqvist C, Rahman |, Ganna A, Viktorin A, Walum H, et al.
The Swedish twin registry: establishment of a biobank and other recent
developments. Twin Res Hum Genet. 2013;16(1):317-29.

Ludvigsson JF, Svedberg P, Olen O, Bruze G, Neovius M. The longitudinal
integrated database for health insurance and labour market studies (LISA)
and its use in medical research. Eur J Epidemiol. 2019;34(4):423-37.
Lichtenstein P, De Faire U, Floderus B, Svartengren M, Svedberg P, Pedersen
NL. The Swedish twin registry: a unique resource for clinical,
epidemiological and genetic studies. J Intern Med. 2002;252(3):184-205.
Lichtenstein P, Sullivan PF, Cnattingius S, Gatz M, Johansson S, Carlstrom E,
et al. The Swedish twin registry in the third millennium: an update. Twin
Res Hum Genet. 2006;9(6):875-82.

Anand SS, Islam S, Rosengren A, Franzosi MG, Steyn K, Yusufali AH, et al.
Risk factors for myocardial infarction in women and men: insights from the
INTERHEART study. Eur Heart J. 2008;29(7):932-40.

Mather L, Blom V, Bergstrom G, Svedberg P. An underlying common factor,
influenced by genetics and unique environment, explains the Covariation
between major depressive disorder, generalized anxiety disorder, and
burnout: a Swedish twin study. Twin Res Hum Genet. 2016;19(6):619-27.
Social insurance in figures. Social Insurance Agency, vol. 2016; 2016.

Kujala UM, Kaprio J, Koskenvuo M. Modifiable risk factors as predictors of all-
cause mortality: the roles of genetics and childhood environment. Am J
Epidemiol. 2002;156(11):985-93.

Hooten WM. Chronic pain and mental health disorders: shared neural
mechanisms, epidemiology, and treatment. Mayo Clin Proc. 2016,91(7):
955-70.

Lahelma E, Pietilainen O, Rahkonen O, Lallukka T. Common mental disorders
and cause-specific disability retirement. Occup Environ Med. 2015;72(3):181-7.
Nicholl Bl, Macfarlane GJ, Davies KA, Morriss R, Dickens C, McBeth J.
Premorbid psychosocial factors are associated with poor health-related
quality of life in subjects with new onset of chronic widespread pain -
results from the EPIFUND study. Pain. 2009;141(1-2):119-26.

Helgesson M, Tinghog P, Wang M, Rahman S, Saboonchi F, Mittendorfer-
Rutz E. Trajectories of work disability and unemployment among young
adults with common mental disorders. BMC Public Health. 2018;18(1):1228.
Gerdle B, Bjork J, Coster L, Henriksson K, Henriksson C, Bengtsson A.
Prevalence of widespread pain and associations with work status: a
population study. BMC Musculoskelet Disord. 2008,9:102.

Gjesdal S, Ringdal PR, Haug K, Maeland JG. Predictors of disability
pension in long-term sickness absence: results from a population-based
and prospective study in Norway 1994-1999. Eur J Pub Health. 2004;
14(4):398-405.

Di Thiene D, Mittendorfer-Rutz E, Rahman S, Wang M, Alexanderson K,
Tiihonen J, et al. Trajectories of sickness absence, disability pension and



Wang et al. BMC Public Health

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

(2020) 20:1301

unemployment in young immigrants with common mental disorders. Eur J
Pub Health. 2019;29(6):1055-62.

Bertilsson M, Petersson EL, Ostlund G, Waern M, Hensing G. Capacity to
work while depressed and anxious—a phenomenological study. Disabil
Rehabil. 2013;35(20):1705-11.

Adler DA, McLaughlin TJ, Rogers WH, Chang H, Lapitsky L, Lerner D. Job
performance deficits due to depression. Am J Psychiatry. 2006;163(9):1569-76.
de Vries H, Fishta A, Weikert B, Rodriguez Sanchez A, Wegewitz U.
Determinants of sickness absence and return to work among employees
with common mental disorders: a scoping review. J Occup Rehabil. 2018;
28(3):393-417.

Harvey SB, Modini M, Joyce S, Milligan-Saville JS, Tan L, Mykletun A, et al.
Can work make you mentally ill? A systematic meta-review of work-related
risk factors for common mental health problems. Occup Environ Med. 2017;
74(4):301-10.

Lundin A, Modig K, Halldin J, Carlsson AC, Wandell P, Theobald H. Mental
disorder and long-term risk of mortality: 41 years of follow-up of a
population sample in Stockholm, Sweden. Epidemiol Psychiatric Sci. 2016;
25(4):384-92.

Vandenkerkhof EG, Macdonald HM, Jones GT, Power C, Macfarlane GJ. Diet,
lifestyle and chronic widespread pain: results from the 1958 British birth
cohort study. Pain Res Manag. 2011;16(2):87-92.

Aaron LA, Bradley LA, Alarcon GS, Alexander RW, Triana-Alexander M, Martin
MY, et al. Psychiatric diagnoses in patients with fibromyalgia are related to
health care-seeking behavior rather than to illness. Arthritis Rheum. 1996;
39(3):436-45.

Socialstyrelsen. Dodsorsaksregistret, Patientregistret. [Cause of Death
register, National Patient Register; online resource, in Swedish]. Stockholm:
National Board of Health and Welfare; 2009.

Sarzi-Puttini P, Atzeni F, Masala IF, Salaffi F, Chapman J, Choy E. Are the ACR
2010 diagnostic criteria for fibromyalgia better than the 1990 criteria?
Autoimmun Rev. 2018:17(1):33-5.

White KP, Harth M, Speechley M, Ostbye T. Testing an instrument to screen
for fibromyalgia syndrome in general population studies: the London
fibromyalgia epidemiology study screening questionnaire. J Rheumatol.
1999;26(4):880-4.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in
published maps and institutional affiliations.

Page 10 of 10

Ready to submit your research? Choose BMC and benefit from:

e fast, convenient online submission

o thorough peer review by experienced researchers in your field

 rapid publication on acceptance

o support for research data, including large and complex data types

e gold Open Access which fosters wider collaboration and increased citations
e maximum visibility for your research: over 100M website views per year

K BMC

At BMC, research is always in progress.

Learn more biomedcentral.com/submissions




	Abstract
	Background
	Methods
	Results
	Conclusions

	Background
	Methods
	Sample and data
	Exposure
	Outcomes
	Covariates
	Social insurance system in Sweden
	Statistical analyses

	Results
	Disability pension
	Unemployment
	Mortality
	Sensitivity analyses

	Discussion
	Strengths and limitations

	Conclusions
	Supplementary information
	Abbreviations
	Acknowledgements
	Authors’ contributions
	Funding
	Availability of data and materials
	Ethics approval and consent to participate
	Consent for publication
	Competing interests
	Author details
	References
	Publisher’s Note

