
1Ropponen A, et al. BMJ Open 2019;9:e029836. doi:10.1136/bmjopen-2019-029836

Open access 

Changes in prescription of 
antidepressants and disability pension 
due to back pain, compared with other 
musculoskeletal and other somatic 
diagnoses: a cohort study in Sweden

Annina Ropponen,   1,2 Syed Ghulam Rahman,2 Pia Svedberg,   2 
Magnus Helgesson,   2 Thomas Ernst Dorner,2,3 Ellenor Mittendorfer-Rutz2

To cite: Ropponen A, 
Rahman SG, Svedberg P, 
et al.  Changes in prescription 
of antidepressants and 
disability pension due to back 
pain, compared with other 
musculoskeletal and other 
somatic diagnoses: a cohort 
study in Sweden. BMJ Open 
2019;9:e029836. doi:10.1136/
bmjopen-2019-029836

 ► Prepublication history for 
this paper is available online. 
To view these files, please visit 
the journal online (http:// dx. doi. 
org/ 10. 1136/ bmjopen- 2019- 
029836).

Received 13 February 2019
Revised 20 August 2019
Accepted 21 August 2019

1Finnish Institute of Occupational 
Health, Helsinki, Finland
2Division of Insurance Medicine, 
Department of Clinical 
Neuroscience, Karolinska 
Institutet, Stockholm, Sweden
3Centre for Public Health, 
Institute of Social Medicine, 
Medizinische Universitat Wien, 
Wien, Austria

Correspondence to
Dr Ellenor Mittendorfer-Rutz;  
 ellenor. mittendorfer- rutz@ ki. se

Original research

© Author(s) (or their 
employer(s)) 2019. Re-use 
permitted under CC BY-NC. No 
commercial re-use. See rights 
and permissions. Published by 
BMJ.

Strengths and limitations of this study

 ► Use of longitudinal design with nationally represen-
tative high-quality registry data of disability pension 
(DP) with detailed diagnoses and dates.

 ► The data consisting of the whole working age pop-
ulation in a Nordic country enabled us to avoid not 
only selection and recall biases but also dropout and 
loss to follow-up.

 ► The time window was restricted to the 7 years, that 
is, 3 years preceding and following DP.

 ► Prescription of antidepressants was used as a proxy 
for mental health symptoms.

 ► The welfare system in Sweden may limit the results 
to be more applicable within Nordic countries having 
similar societal and welfare structures.

AbStrACt
Objectives The aim was to investigate differences in 
the prescription of antidepressants during the transition 
to disability pension (DP) comparing DP due to back pain 
with DP due to other musculoskeletal and DP due to other 
somatic diagnoses.
Design A population-based cohort study with follow-up 
3 years before and after the event. Estimated prevalence 
and adjusted ORs with 95% CIs for antidepressant 
prescription were computed for the 7-year window (ie, t-3 
to t+3) around the DP by generalised estimating equations 
for repeated measures.
Setting and participants This Swedish population-based 
nationwide study with registry data included individuals 
aged 18–64 years, with DP due to back pain (n=2011), DP 
due to other musculoskeletal (n=3548) or DP due to other 
somatic diagnoses (n=11 809).
Primary outcome measures Prescription of 
antidepressants.
results Before DP, the prevalence of prescription of 
antidepressants was stable in DP due to back pain, but 
increased for the other DP groups. Similarly, the likelihood 
of prescription increased only marginally before DP due to 
back pain (ORs from 0.86 at t-3 to 1.10 at t-1), but clearly 
in DP due to musculoskeletal (from 0.42 to 1.15) and 
somatic diagnoses (from 0.29 to 0.98). Both prevalence 
measures and risks remained at the elevated levels after 
DP.
Conclusions Pathways to DP due to musculoskeletal and 
somatic diagnoses seem to be partly driven by adverse 
mental health, which remains at a higher level after DP. 
The increasing prescription of antidepressants prior to DP 
suggests that special attention should be paid to mental 
health for prevention of DP. The period after DP needs 
attention to avoid deterioration of mental health.

bACkgrOunD
Low back pain (LBP) constitutes one of the 
most critical public health problems today.1 
Particularly, the chronicity plays an important 
role in the often long process from onset of 
disease to becoming work disabled. LBP 

ranks among the most frequent causes of 
sickness absence (SA) and disability pension 
(DP) and covers a clinically heterogeneous 
patient group from unspecific pain to more 
specific disorders.1–3 In the ranking of risk 
factors for disease burden, occupational LBP 
ranks high although without attributable 
deaths.4 In addition, LBP and neck pain is 
the fourth leading cause of the burden of 
disease measured as loss of disability adjusted 
life years. This compares to ischaemic heart 
diseases and cerebrovascular diseases that are 
the number one and two, respectively, and to 
depressive disorders at 11th place.5

LBP is strongly interlinked with common 
mental disorders (ie, depressive and anxiety 
disorders),6 7 which may additionally worsen 
work ability.2 In Europe, up to 30% of 
subjects with chronic pain (the majority with 
LBP) have a comorbid depression or anxiety.8 
Partially based on the same dataset as in this 
study, coexisting common mental disorders 
and LBP increased the risk of granting DP.2 
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Still, to date the role of common mental disorders in the 
process to DP has received little scientific interest. Hence, 
a need exists to elaborate whether worsening mental 
health is aggravating the disabling process finally resulting 
in permanent work disability. For example, patterns 
related to the development of mental health problems in 
the process to DP might be specific for individuals with 
LBP or comparable to such patterns in individuals with 
other musculoskeletal or other somatic disorders. Eluci-
dating any differences between LBP, mental disorders or 
their mutual effects is therefore warranted.

Although no time trend in depressive symptoms in asso-
ciation with DP has been shown,9 an expectation is that 
mental health may deteriorate after DP. However, also 
the opposite might be true, namely that mental health 
improves after a DP due to LBP as physical and psycholog-
ical work demands are removed.10 Previous studies on DP 
due to mental diagnoses suggest a worsening of mental 
symptoms before DP, after which mental health seems to 
improve.11 Indicators of mental health such as SA, inpa-
tient or outpatient care due to mental diagnoses,2 12 or use 
of psychotropic drugs,11 13 14 can be used for assessing the 
development of mental health before and after granting 
of DP.

Mental health trajectories following DP might also be 
related to the severity and progression of the disorder 
underlying the DP.15 Consideration of disease severity 
conceptualised by treatment in specialised healthcare 
is crucial. In specific, individuals seem to seek help for 
common mental disorders relatively late in the disease 
trajectory, hence potentially reflecting also the severity 
of common mental disorders.16 We hypothesised that 
the prescription of antidepressants would differ not only 
regarding timing in relation to DP but also with regard to 
diagnosis for DP and severity of the underlying disease.

Aim
This study aimed to investigate (1) if the years preceding 
and the years following granting of DP due to back pain 
were associated with changes in prescription of antide-
pressants, (2) if there were variations in these patterns 
regarding previous specialised healthcare and (3) if 
there were differences in comparison to DP due to other 
musculoskeletal and other somatic than musculoskeletal 
diagnoses.

methODS
This study was based on the Insurance Medicine All 
Sweden (IMAS) project.17 The IMAS study comprises 
more than 9 million individuals 16–64 years of age resi-
dent in Sweden with retrospective and prospective data 
up to 2013, identified by registers from Statistics Sweden. 
Register data were available from the following three 
agencies: (1) statistics Sweden: sociodemographic factors 
and length of unemployment; (2) the Social Insurance 
Agency: DP (date, grade and diagnoses); (3) the National 

Board of Health and Welfare: date and cause of inpatient 
and specialised outpatient care the 3 years preceding 
granting of DP, respectively; date and cause of death and 
prescription of dispensed medication (date and codes).

The sample of this study consisted of individuals aged 
18–64 years (at 31 December the preceding year) with 
newly granted (incident) DP in Sweden in 2009 or in 
2010 (n=17 368), whereas DP due to back pain (n=2011) 
constituted the study base. These years (2009–2010) were 
chosen to guarantee the availability of information on 
prescription of antidepressants several years before and 
after granting of DP. For comparison, a sample of inci-
dent granted DP due to musculoskeletal (other than back 
pain, n=3548) and DP due to somatic diagnoses other 
than musculoskeletal (n=11 809) were formed. To be 
eligible for DP, a medically confirmed disorder or injury, 
that reduces work capacity permanently by at least 25%, 
is required. All citizens in Sweden are covered by the 
national insurance scheme. Prescribed antidepressants 
were measured in the 7-year time window including 3 
years before, during (1 year) and 3 years after granting 
DP. Sociodemographic factors and unemployment were 
measured at 31 December the year preceding granting of 
DP. Those who died or emigrated during the study period 
were not included in the study population.

Diagnoses and variables included: all diagnoses were 
coded according to the corresponding codes of the Inter-
national Classification of Diseases (ICD) version 10. Back 
pain constituted of codes M50-54. Musculoskeletal other 
than back pain comprised ICD 10 codes M00-49, and 
M55-99 and somatic diagnoses included all ICD 10 codes 
for somatic diagnoses other than musculoskeletal diag-
noses. Information on at least one annual prescription 
of antidepressants (for any length without assessment 
of recurrence) was based on the respective codes in the 
Anatomical Therapeutic Chemical Classification System 
(ATC codes N06A).

We used the information of inpatient and specialised 
outpatient healthcare, during the 3 years before the DP 
grant dichotomised into any specialised healthcare versus 
no in the analyses to assess the severity of the underlying 
disease. Sociodemographic characteristics comprising 
sex, age, education, family situation, previous unemploy-
ment, area of living and country of birth were coded as 
described in table 1.

Patient and public involvement
This study was conducted on register-based data only, 
hence no contact to patients or individuals was involved.

Statistical methods
Analyses were based on annual prescription of antide-
pressants over a 7-year observation window. The year of 
DP granting (ie, 2009 or 2010) was defined as time point 
‘t0’ and the 3 years of observation for both before and 
after DP granting year comprised t-3 to t-1 and t+1 to 
t+3, respectively. To begin with, the between-cohort 
differences in annual prescription of antidepressants, 
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Figure 1 Estimated prevalence of prescription of 
antidepressants adjusted for age and sex 3 years before (t-3) 
up to 3 years after (t+3) granting disability pension (DP) due 
to back pain, other musculoskeletal (MSD) and other somatic 
disorders.

Figure 2 Estimated prevalence of prescription of 
antidepressants in the multivariable adjusted model for 
3 years before (t-3) up to 3 years after (t+3) granting disability 
pension (DP) due to back pain, other musculoskeletal (MSD) 
and other somatic disorders.

sociodemographic and healthcare characteristics were 
assessed by χ2 test, and by Kruskal-Wallis test and trend test 
across ordered groups for ordered categorical variables 
(age, education and amount of days with unemployment 
benefit during the year preceding DP). Estimated annual 
prevalence of antidepressant prescriptions with 95% CIs 
were assessed during the 3 years before, DP granting year 
and 3 years after DP. Hereby, repeated measure logistic 
regression analysis with a generalised estimating equa-
tions (GEE) method and autoregressive correlation struc-
ture were used. As GEE is sensitive to missing information 
in the fixed variables, individuals with missing informa-
tion on sociodemographics, 11 in ‘Country of birth’ and 
882 in ‘Education in years at baseline’ were merged into 
categories ‘Rest of the world’ and ‘Low education’, respec-
tively. Crude and multivariable analyses were carried out. 
Both estimated annual prevalence and ORs with 95% 
CIs were computed first adjusting for age and sex. Then, 
we adjusted the models for age, sex, education, place of 
residence, country of birth, family situation, previous 
unemployment and any previous inpatient or specialised 
outpatient care (yes/no) due to their known association 
with both DP and use of antidepressants.2 18 To consider 
duration of treatment by frequency of prescription of anti-
depressants, we ran sensitivity analyses to see if expanding 
our measure to include more than one annual prescrip-
tion of antidepressants (ie, an individual receiving more 
than one prescription per a year) would influence our 
results. For estimated annual prevalence, this resulted 
in slight increase as expected although the trajectories 
across time points and DP diagnostic groups remained 
the same. The likelihood of antidepressant prescription 
retained the magnitude and direction across time and DP 
diagnostic groups. Hence, we chose not to present the 
results. Analyses regarding ORs related to DP due to back 
pain were stratified by previous healthcare (inpatient or 
specialised outpatient care) due to any diagnoses. All the 
analyses were performed using V.20 of the SPSS statistical 
software.

reSultS
In 2009–2010, 17 368 individuals were granted DP due to 
back pain, other musculoskeletal or due to other somatic 
diagnoses in Sweden (table 1). The frequencies of DP 
due to back pain and due to other somatic diagnoses were 
similar across gender, but those who had DP due to muscu-
loskeletal diagnoses were more often women (69%) than 
men (31%). In all diagnostic groups, those between 55 
and 64 years formed the largest proportions of individ-
uals with granted DPs. The proportions of persons 18–24 
years of age was 1% in DP due to back pain and 2% in DP 
due to musculoskeletal diagnoses, but highest (16%) in 
DP due to somatic diagnoses. Prescription of antidepres-
sants differed between the DP diagnostic groups before 
(p≤0.001) and during (p=0.032) the DP grant, but not 
after DP. Education, family situation, area of residence, 
country of birth or amount of lost working days due to 

unemployment differed between the DP diagnostic 
groups (p<0.001).

Prescription of antidepressants was higher among 
those with DP due to back pain than in DP due to muscu-
loskeletal or somatic diagnoses 3 years before DP. In the 
years preceding DP, the prescription of antidepressants 
increased from t-3 to t-2 only very little in DP due to back 
pain, but more clearly in DP due to musculoskeletal and 
somatic diagnoses. Then, the prescription of antidepres-
sants remained at a stable level even 3 years after DP both 
in the model adjusted for age and sex (figure 1) and in 
the model adjusted for all covariates (figure 2).

ORs for prescription of antidepressants increased grad-
ually before DP and remained at the elevated level after 
DP. The ORs were highest in the last year (t-1) preceding 
DP: the OR for DP due to back pain was 1.09 (95% CI 
1.00 to 1.19), for DP due to musculoskeletal diagnoses 
1.15 (95% CI 1.08 to 1.22) and for DP due to somatic 
diagnoses 0.98 (95%CI 0.95 to 1.01) in the models 
adjusted for age and sex. The ORs following DP indicated 
stable trends being between 0.86 and 0.99 one to 3 years 
after DP. The ORs were only marginally attenuated in the 
model accounting for all remaining covariates (figure 3).
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Figure 3 ORs and 95% CIs in the multivariable adjusted 
GEE model for prescription of antidepressants 3 years before 
(t-3) up to 3 years after (t+3) disability pension due to back 
pain, other musculoskeletal (MSD) and somatic diagnoses.
GEE, generalisedestimating equations.

Figure 4 ORs and 95% CIs of GEE model for prescription 
of antidepressants among those with (n=1765) and without 
previous inpatient or specialised outpatient healthcare 
(n=246) 3 years before (t-3) up to 3 years after (t+3) disability 
pension due to back pain. GEE, generalisedestimating 
equations.

In a subanalysis focusing on DP due to back pain, the 
stratification by previous healthcare (inpatient or special-
ised outpatient care) indicated similar ORs for those 
with or without previous healthcare for the prescription 
of antidepressants in the years before DP due to back 
pain. Those who had received such healthcare before DP 
seemed, however, to have a higher risk of prescription of 
antidepressants 2 years after DP grant than those without 
previous healthcare OR 0.97 (95% CI 0.87 to 1.07) 
compared with OR 0.69 (95% CI 0.48 to 0.97), respec-
tively (figure 4).

DiSCuSSiOn
Principal findings
This large population-based study, of 17 368 individuals 
with incident DP in 2009 or 2010, aimed to investigate 
changes in prescription of antidepressants in association 

with transition to DP and 3 years after DP due to back 
pain and compare them to such changes related to DP 
due to musculoskeletal or other somatic diagnoses. Both 
in the analyses controlling for age and sex, and in the 
multivariable analyses, prescription of antidepressants 
increased only very modestly towards DP due to back 
pain and following the DP the trend was also only slightly 
decreasing, regardless of previous level of specialised 
healthcare. Trajectories of prescribed antidepressants 
prior to DP due to musculoskeletal and somatic disorders 
resembled those of DP due to back pain but increases 
prior to DP were more pronounced.

Strengths and weaknesses of the study
This study has several strengths, including the use of 
longitudinal design with nationally representative high-
quality registry data of DP with detailed diagnoses and 
dates. Furthermore, the registry data were comprehen-
sive for a large set of relevant covariates in the analyses 
including inpatient and specialised outpatient care due to 
somatic and mental diagnoses.19 20 In addition, the access 
to data consisting of the whole working age population in 
a Nordic country enabled us to avoid not only selection 
and recall biases but also dropout and loss to follow-up. 
Moreover, the study was not hampered by lack of power in 
the analyses of DP due to various diagnostic groups which 
is often the case even in population-based samples.21 The 
frequency of antidepressants use in our sample was similar 
as in the general Swedish population.22 23 However, we 
also need to address some limitations. The time window 
was restricted to the 7 years, that is, 3 years preceding and 
following DP. It is of course true that the progress from a 
chronic condition to permanent work incapacity can last 
for various lengths. However, this unique dataset provided 
us with the rare possibility to investigate those granted DP 
and follow them both retrospectively and prospectively. 
That has seldom been done before and many previous 
studies have been limited to specific occupational cohorts 
with restricted generalisability to the general popula-
tion.11 13 However, we also need to acknowledge the lack 
of comparison with individuals in the general popula-
tion, who are also at risk of transition to DP. A further 
limitation is that prescription of antidepressants was used 
as a proxy for mental health symptoms. With regard to 
somatic disorders, antidepressants can be prescribed for 
the symptoms of an underlying depression or anxiety.24 
Alternatively, musculoskeletal pain even without symp-
toms of a common mental disorders can be directly 
targeted by prescription of antidepressants, although no 
consensus for this exists in the literature. On the other 
hand, there is consensus regarding a specific type of anti-
depressants (tricyclic antidepressants, TCAs) related to 
the treatment of neuropathic or chronic back pain (Chou 
et al 2007;24 Dharmshaktu et al 2012).25 However, TCAs 
form usually a small fraction of used antidepressants18 
and more widely used antidepressants including selective 
serotonin reuptake inhibitors have a weak evidence base 
regarding improvement of symptoms of chronic pain. 
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In interpreting the findings, these limitations should be 
considered. Still, it is rather unlikely that the trajectories 
of antidepressants before and after DP are mainly driven 
by the treatment of chronic pain without symptoms of 
common mental disorders.

Another potential limitation may be due to the charac-
teristics of the welfare system in Sweden. Moreover, the 
procedures related to treatment and care before DP may 
differ between countries. Hence, these results may be 
more applicable within Nordic countries having similar 
societal and welfare structures. Moreover, the risk of 
unmeasured, residual confounding should be mentioned 
when using specialised healthcare as a proxy for the 
medical severity of the underlying morbidity in indi-
viduals with granted DP. Particularly back pain is rarely 
treated in specialised healthcare.26

Strengths and weaknesses in relation to other studies
The main findings of this study, almost no increase in 
prescription of antidepressants before DP due to back 
pain, but the increase before DP due to musculoskel-
etal or somatic diagnoses is in line with earlier studies of 
old-age pension and DP (without evaluation of DP due 
to different diagnostic groups) from Finland.11 13 The 
detected increase may be a proxy of selection into work 
incapacity due to worsening of mental health, although 
the period preceding DP may include more treatment 
and rehabilitation than earlier periods of life. Of course, 
we cannot rule out the effect of diagnostic procedures 
and treatment due to seeking medical help for mental 
health symptoms as shown in an earlier study regarding 
unemployment.27 Since both the level and risk of prescrip-
tion of antidepressants remained at increased levels after 
DP, one may also assume that the work incapacity process 
itself can play a role in being stressful and consequently 
promote continuation of the prescription of antidepres-
sants. However, stable trends after DP are contracting 
earlier findings of decreases after DP.11 13 Particularly 
back pain is known to be associated with common mental 
disorders.6 7 Hence, one may expect that beyond comor-
bidity, it is likely that antidepressants are used for treating 
back pain (that may consequently be severe enough to 
lead to DP).

Possible explanations and implications for clinicians and 
policymakers
One of the specific interests of this study, comparison 
between three diagnosis groups for DP indicated minor 
differences in the prevalence and risk of prescription of 
antidepressants in the 3 years before DP awarding year. 
A difference was expected based on the fact that both 
depression and anxiety have been shown to be associ-
ated with back pain,6 7 and in this study, those granted 
DP due to back pain had higher levels and risk estimates 
of prescription of antidepressants before DP than those 
with DP due to musculoskeletal or somatic diagnoses. 
However, an important aspect was also that the prescrip-
tion of antidepressants was more pronounced prior 

to DP in individuals with DP due to back pain than in 
those with DP due to musculoskeletal or somatic diag-
noses. One explanation might be that mental ill-health 
or even worsening of mental health is already reflected 
by antidepressant medication as was shown in the prev-
alence of prescriptions of antidepressants among those 
with DP due to back pain. Furthermore, the increase in 
prescription of antidepressants among DP due to muscu-
loskeletal or somatic diagnoses before DP may reflect 
that those with these diagnoses may be under-treated for 
mental health problems in earlier years, which might be 
reflected in the lower rate of prescription of antidepres-
sants prior to DP.

However, worsening of mental health might be more 
linked with DP due to musculoskeletal or somatic diag-
noses since back pain is known to be associated with 
common mental disorders.6 7 Furthermore, a potential 
explanation may be that the relatively high prescription 
of antidepressants both before and after DP suggests that 
mental disorders or symptoms may occur even before 
back pain. In addition, the severity of disease might play 
a role, but further studies would be needed to clarify 
this assumption. Alternatively, rehabilitation measures 
or return to work programme may have affected the 
prescription of antidepressants, pain or workability and 
therefore failed to prevent the pathway to DP due to back 
pain.28 29 About DP due to musculoskeletal and somatic 
diagnoses, the process of becoming work incapacitated 
seems to be accompanied with an increasing severity of 
mental ill-health based on the pronounced increase in 
prevalence and risk of prescription of antidepressants in 
this study, contributing in driving the decision to grant 
DP.

We also detected that LBP patients with specialised 
healthcare before DP granting had higher antidepres-
sant treatment after DP than those without such care. 
Still, this should be interpreted with caution due to low 
power. Whether the difference is due to health, that is, 
those without previous healthcare being healthier than 
those with healthcare, or due to events occurring in the 
process to DP cannot be assessed with this study. More-
over, it can be assumed that there may be several influen-
tial factors affecting the prescription of antidepressants in 
individuals with DP. This may suggest that comorbidity,30 
lifestyle21 or other factors such as work-related ones31 
may play a role in the associations between prescrip-
tion of antidepressants and DP, and the effects of these 
factors may be main effects, mediation or modification 
depending on the main diagnosis of DP. An earlier study 
has indicated that in relation to statutory retirement, the 
prescription of antidepressants decreases after retirement 
showing somewhat a similar trend than after granting of 
DP, although the level of prescription of antidepressants 
remained at slightly higher level in our study.13 Hence, 
these findings call for contact and control from health-
care in order to avoid a worsening prognosis and to iden-
tify the true state of mental health when the loading of 
work has been relieved.
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COnCluSiOnS
Pathways to DP due to musculoskeletal and somatic diag-
noses seem to be partly driven by adverse mental health, 
which remains at a higher level after DP. The increasing 
prescription of antidepressants prior to DP suggests that 
special attention should be paid to mental health during 
the process of becoming work incapacitated in terms of 
early identification and prevention of mental disorders 
or symptoms and consequently of DP. Furthermore, the 
period after DP needs also attention to avoid deteriora-
tion of mental health.
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