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ABSTRACT
Objectives  To describe the 5 year work status in patients 
referred for suspected work-related common mental 
disorders. To develop a prognostic model.
Design  Register-based nationwide longitudinal follow-up 
study.
Setting  All departments of occupational medicine in 
Denmark.
Participants  17 822 patients aged 18–67 years, seen for 
the first time at a Department of Occupational Medicine in 
Denmark from 2000 to 2013 and diagnosed with stress, 
depression, post-traumatic stress disorder, anxiety or other 
mental disorders.
Interventions  All patients were seen for diagnostic 
assessment and causal evaluation of the work-relatedness 
of their disorders. Some departments offered patients with 
stress disorders psychological treatment, which, however, 
was not organised according to patient selection or type of 
treatment.
Primary and secondary outcome measures  Register 
data were collected for 5 year periods before and after 
the patients’ first assessment at a department. Weekly 
percentages of patients are presented according to work 
status. The outcome in the prognostic model was a high 
Work Participation Score (ie, working>75% of potential 
work weeks/year) at 5 year follow-up.
Results  For all subgroups of patients, a high proportion 
were working (>75%) 1–5 years before assessment, 
and all experienced a large reduction in work status at 
time of assessment. At 1 year follow-up, almost 60% of 
patients with stress were working, whereas in the other 
patient subgroups, less than 40% were working. In the 
following years, practically no increase was observed 
in the percentage of patients working in any of the 
subgroups. Based on these 5 year follow-up data, we 
developed a work participation model with only moderate 
discrimination and calibration.
Conclusions  In Denmark, not all return to previous 
work status 5 years after a referral due to a suspected 
work-related common mental disorder. We developed 
a prognostic model with only moderate discrimination 
and calibration for long-term work participation after 
suggested work-related common mental disorders.

OBJECTIVES
Many studies have linked exposure to 
psychosocial risk factors in the workplace 
with increased risk of work-related common 
mental disorders such as depression,1 
anxiety,2 stress-related diseases1 3 4 and post-
traumatic stress disorder (PTSD).5

In Denmark, when general practitioners 
(GPs) suspect that working conditions may 
have contributed to a patient’s common 
mental disorder, they can refer patients 
to departments of occupational medicine 
for further examination. An examination 
provides a diagnostic assessment and causal 
evaluation of whether or not the disease 
occurred due to exposures at work. In addi-
tion to diagnostic assessment, patients who 
are on sick leave at referral receive advice 
on optimal return to work practices. Psycho-
logical treatment for patients with stress 
disorders has been introduced during the 
last 10 years at some Danish departments of 
occupational medicine based on results from 
randomised clinical studies.6 7

STRENGTHS AND LIMITATIONS OF THIS STUDY
	⇒ We present a large and nation-wide patient sample, 
followed weekly for 5 years before and after the in-
dex date.

	⇒ The patients served as their own controls regarding 
work status.

	⇒ The study includes a wide range of register-based 
prognostic variables, involving demographic, work 
and health characteristics with few missing data.

	⇒ A limitation of the study is the lack of relevant in-
formation from patient questionnaires and hospital 
records preventing us from developing a clinically 
feasible prognostic model.
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Except from a recent cohort profile study,8 no studies 
have reported on long-term follow-up of patients with 
mental disorders referred to Danish departments of 
occupational medicine. Long-term follow-up studies 
from other countries are also scarce.9 The burden and 
costs associated with mental disorders are high for the 
affected individuals, their employers and society.10 This 
is in agreement with a recent systematic review reporting 
that mental disorders are a major cause of long-term sick 
leave and disability expenses.11 Employees on sick leave 
due to mental disorders often experience challenges on 
attempting to return to work,12 and the risk of recurrent 
sick leave13 or job loss is high.6 12 A 7–year follow-up study 
by Koopmans et al13 found that 19% of employees who 
had experienced sick leave due to a common mental 
disorder experienced relapse within 3 years. While some 
long-term follow-up studies on large samples are avail-
able,12 13 most research has focused on short follow-up 
periods.14 15 Few studies have assessed work-relatedness 
of common mental disorders,12 13 even though this would 
be highly relevant for return to work, and the advice 
given to these patients.

In a public healthcare system, where financial resources 
are often scarce, prediction of which patients are at risk 
of losing their labour market attachment after having 
a work-related common mental disorder, is highly valu-
able. Emphasis should be on identifying which patients 
might be at particular risk of recurrence or job loss and 
could profit from treatment and extended consultative 
interventions.

Studies are however, sparse that focus on prognostic 
factors or prognostic modelling of long-term labour 
market attachment after a work-related common mental 
disorder. The primary endpoint of most studies has been 
time to return to work, often within 1–2 year’s follow-up. 
Two reviews reported strong evidence that increasing 
age is associated with continuing disability and longer 
time to return to work after common mental disor-
ders.16 17 A scoping review found consistent evidence 
that lower symptom severity, no previous absenteeism 
and positive sick leave duration expectations were asso-
ciated with earlier return to work.17 18 Recent studies 
find that ‘degree of motivation to return to work’ and 
higher ‘work ability at baseline’ are positively associated 
with improved return to work.19 20 High socioeconomic 
position is associated with a greater likelihood of return 
to work after depression but not after severe stress.21 
The prognostic value of gender and educational level 
remains unclear.16 17 22–24 Further research is needed to 
determine the importance of all the prognostic factors 
studied so far.

The purposes of this paper is to examine long-term 
prognosis after a work-related common mental disorder 
among patients in a nationwide occupational medicine 
cohort and to develop a prognostic model predicting 
which patients experience a relatively stable return to 
work process and which patients are at risk of losing their 
long-term labour market attachment.

MATERIALS AND METHODS
Study design and participants
We present a register-based nation-wide longitudinal 
study. The study was based on registrations in the Danish 
National Patient Registry, which records all hospital 
contacts.25 We identified all patients referred to depart-
ments of occupational medicine in Denmark 2000–2013.8 
Inclusion into the mental health cohort was defined as: 
first contact to a Department of Occupational Medicine 
for a range of mental disorders specified by ICD-10 diag-
noses F00-F99, Z56, Z63.7, Z73.0-Z73.3 and R45.7.

For the descriptive part of the study, patients younger 
than 18 years and older than 67 years of age at assessment 
were excluded from the study population as were patients 
registered as receiving public retirement pension, early 
public retirement pension or emigrated (figure 1).

For the prognostic model, patients older than 62 years 
at assessment and patients receiving permanent health-
related public benefits at time of assessment were also 
excluded.

Variables and data sources
All data were obtained through Statistics Denmark. We 
retrieved register data from 5 years before and 5 years 
after patient assessment. Data in these registries were 
complete from 1995 and updated until the end of 2018, 
enabling us to include patients seen during 2000–2013.

The patient’s unique social security number was linked 
to nation-wide registries (The Population Register, The 
Danish National Patient Registry, The Danish Register 
for Evaluation of Marginalisation (DREAM), The Popu-
lation Education Register, The Job Register, The Danish 
National Health Service Register, The Danish Psychiatric 
Central Research Register, The Cause of Death Register 
and the Danish Occupational Cohort (DOC*X)) and used 
to merge all data at the individual level.26 In Denmark, all 
citizens are registered by their social security number and 
entitled to payment in case of unemployment or disease.27 
The DREAM register provided information on all transfer 
payments provided by the Danish authorities to citizens. 
The DREAM register comprises numerous codes for 
transfer payment, emigration and death recorded on a 
weekly basis.27 Absence of a weekly code refers to patients 
not receiving transfer payment, most likely due to an 
income from working but for a small proportion it can be 
due to no income at all (ie, spousal support or similar). 
DREAM codes were grouped as (1) working, (2) educa-
tion, maternity or parental leave, (3) temporary public 
benefits due to either sick leave or temporary unemploy-
ment, (4) permanent health-related public benefits, (5) 
retirement due to old age public retirement or voluntary 
early retirement, (6) emigration and (7) death.

The dependent variable in the prognostic analyses was 
the Work Participation Score (WPS) during the fifth year 
of follow-up of each patient. A WPS was calculated per 
follow-up year. The first year comprised the period from 
the week of the first visit and the following 51 weeks. The 
time periods for the following years were 52 weeks. WPS 
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was defined as weeks of employment, education, mater-
nity or parental leave relative to the total number of poten-
tial weeks of work (ie, weeks of employment, education, 
maternity, parental leave plus weeks on temporary public 
benefits or permanent health-related public benefits). 
Patients were censored from the year of public retirement 
pension, voluntary early retirement pension, emigration 
or death. Thus, weeks on public retirement pension and 
voluntary early retirement as well as death and emigra-
tion were not included in the calculation of the WPS. 
Similar to other studies, a WPS>75% was defined as high 
work participation.28

The non-dependent variables in the prognostic analyses 
were selected if we estimated that the variable was theo-
retically relevant for the association between suggested 
work-related common mental disorder and work partic-
ipation. Besides, the variable had to be available for the 
clinician in a daily clinical setting and available from Statis-
tics Denmark (as this study is strictly register based). The 
theoretical relevance of the variables was among others 
based on a literature search (presented in objectives).16–24 
Altogether the following non-dependent variables were 
selected: gender, age, marital status, education, occupa-
tional groups, geographical region, diagnostic group, 
calendar time period, sick leave, comorbidity, geograph-
ical region, prior healthcare utilisation, prior work partic-
ipation and comorbidity.

The ICD-10 diagnoses were grouped into the following 
categories: stress disorder, depression, PTSD, anxiety 
and other mental disorders. Stress disorder was used as 
an umbrella diagnosis aggregated by the following diag-
noses: psychological strain disease (F43.0, F43.8 or F43.9), 
adjustment disorder (F43.2), the Z56 diagnoses (prob-
lems with employment), Z63.7 traumatising life experi-
ences, Z73.0 exhaustion, Z73.2 lacking relaxation and 
spare time and Z73.3 psychological stress not otherwise 
classified. Depression was aggregated by single episode 
depression (F32), periodic depression (F33), persistent 
affective disorders (F34) and depression when bipolar 
(F31.0, F31.3 and F31.4). PTSD (F43.1) was a single 
group. Anxiety (F40.0–F41.9) was kept as a single group 
in tables 1 and 2 but was grouped with ‘other mental disor-
ders’ (the remaining F diagnoses) in figure 1 due to rules 
stated by Statistics Denmark enforcing the General Data 
Protection Regulation, which prohibits cells in tables with 
<5 persons. ‘Other mental disorders’ were the remaining 
psychiatric ICD-10 F-diagnoses.

The number of professional groups (classified in 10 
ISCO categories) were reduced to: (1) managers and 
professionals, (2) technicians and associate professionals, 
(3) clerical support workers, (4) service and sales workers, 
(5) craftsmen, agriculture and armed forces, (6) elemen-
tary occupations and plant and machine operators and 
(7) unknown.

Figure 1  Patient flow diagram.
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Sample size
Traditionally, multivariable logistic regression analyses 
require 10 outcome events per prognostic variable.29 
The 12 non-dependent variables in this study require 120 
outcome events of the dependent variable. Because more 
than 15 000 patients were included, no formal sample size 
calculation was performed.

Missing data
The non-dependent variables had missing data in the 
range of 0%–1.4% which we considered low, and no 
attempt to correct for missing data was performed. There 
were no missing data for the patients included in the 
multivariable logistic regressions.

Statistical analyses
Descriptive figures 2 and 3 show the work status of the 
patient cohort on a weekly basis. Data are presented for 
each week from 5 years before to 5 years after first contact 
to a Department of Occupational medicine.

Two different prognostic models were built that anal-
ysed probability of high work participation (working >75% 
of total number of potential work weeks during the fifth 
year of follow-up). Twelve non-dependent variables were 
included in the analyses. Correlations between the vari-
ables were examined by performing a correlation matrix. 
Ten variables were analysed as categorical, whereas age 
and calendar time period were kept on a continuous 
scale. Statistical analyses were performed using Stata V.16 
(STATA Corp, College Station, Texas, USA).

A model using multivariable logistic regression analyses 
was built that included all 12 non-dependent variables. 
Impact of non-dependent variables was analysed using 
backwards selection, excluding variables from the model 
if p-values exceeded 0.20. Performance of the model was 
tested with Hosmer-Lemeshow goodness-of-fit.

Additionally, a regression model using the LASSO tech-
nique (least absolute shrinkage and selection operator) 

Table 1  Demographic and health characteristics at index 
date for all patients

Characteristic All (n=17 822)

Gender

 � Male 4802 (27%)

 � Female 13 020 (73%)

Age

 � <30 1109 (6%)

 � 30–49 10 082 (57%)

 � 50–67 6631 (37%)

Marital status

 � Married 10 493 (59%)

 � Single 4267 (24%)

 � Divorced 2838 (16%)

 � Widowed 206 (1%)

 � Missing 18 (0%)

Level of further education

 � None 3172 (18%)

 � Short 6678 (38%)

 � Medium 6780 (38%)

 � Long 1062 (6%)

 � Missing 130 (1%)

Occupational groups (ISCO-88)

 � Managers and professionals 3622 (20%)

 � Technicians and associate professionals 5994 (34%)

 � Clerical support workers 1725 (10%)

 � Services and sales workers 3539 (20%)

 � Craftsmen, agriculture and armed forces 825 (5%)

 � Elementary occupations, machine operators, 
other

1860 (10%)

 � Missing 257 (1%)

Geographical region

 � Capital region hospitals 2094 (12%)

 � Region Zealand hospitals 2176 (12%)

 � Region South hospitals 4897 (28%)

 � Region Central hospitals 5850 (33%)

 � Region North hospitals 2805 (16%)

Diagnostic groups

 � Stress disorder 12 858 (72%)

 � Depression 2323 (13%)

 � PTSD 1039 (6%)

 � Anxiety 405 (2%)

 � Other mental disorder 1197 (7%)

Calendar time periods

 � 2000–2004 3446 (19%)

 � 2005–2009 6689 (38%)

 � 2010–2013 7687 (43%)

On sick leave at index date

Continued

Characteristic All (n=17 822)

 � No 4618 (26%)

 � Yes 13 204 (74%)

Prior use of healthcare utilities

 � Low 13 735 (77%)

 � High 4087 (23%)

Prior work participation (third year prior)

 � High 14 438 (81%)

 � Low 3335 (19%)

 � Missing 49 (0%)

Comorbid somatic disease

 � No 16 391 (92%)

 � Yes 1431 (8%)

PTSD, post-traumatic stress disorder.

Table 1  Continued
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Table 2  Two prognostic models of high Work Participation Score (WPS) at 5 years’ follow-up

Variable Patients OR

Logistic 
regression

P value

LASSO

95% CI Est

Age 15 547 0.96 (0.96 to 0.97) <0.001 0.73

Marital status

 � Married 9069 1.00 1.16

 � Single 3896 0.68 (0.63 to 0.75) <0.001 0.98

 � Divorced 2444 0.73 (0.66 to 0.81) <0.001 1.00

 � Widowed 138 1.04 (0.72 to 1.50) 0.83 1.03

Level of further education

 � Long 967 1,00 1.10

 � Medium 6089 0.69 (0.58 to 0.82) <0.001 1.01

 � Short 5857 0.68 (0.56 to 0.82) <0.001 1.00

 � None 2634 0.52 (0.43 to 0.63) <0.001 0.91

Major occupational groups (ISCO-88)

 � Managers and professionals 3225 1.00 1.13

 � Technicians and associate professionals 5404 0.84 (0.76 to 0.93) 0.001 1.07

 � Clerical support workers 1500 0.73 (0.62 to 0.85) <0.001 1.00

 � Services and sales workers and caretaking 3166 0.64 (0.56 to 0.73) <0.001 0.95

 � Craftsmen, agriculture and armed forces 719 0.63 (0.51 to 0.77) <0.001 0.97

 � Elementary occupations, machine operators, other 1533 0.53 (0.45 to 0.62) <0.001 0.91

Geographical region

 � Capital region hospitals 1808 1.00 1.00

 � Region Zealand hospitals 1880 0.99 (0.86 to 1.14) 0.86 1.00

 � Region South hospitals 4276 0.87 (0.77 to 0.98) 0.03 0.95

 � Region Central hospitals 5195 0.99 (0.88 to 1.11) 0.82 1.00

 � Region North hospital 2388 0.87 (0.76 to 0.99) 0.04 0.96

Diagnostic groups

 � Stress disorder 11 387 1.00 1.25

 � Depression 1985 0.55 (0.49 to 0.61) <0.001 0.97

 � PTSD 854 0.34 (0.29 to 0.40) <0.001 0.88

 � Anxiety 360 0.67 (0.53 to 0.84) 0.001 1.01

 � Other mental disorder 961 0.61 (0.52 to 0.71) <0.001 1.00

Year of first contact to a Department of Occupational Medicine 15 547 1.07 (1.06 to 1.08) <0.001 1.30

Sick leave at first appointment

 � No 4207 1.00 1.43

 � Yes 11 340 0.44 (0.41 to 0.48) <0.001 1.00

Prior use of healthcare utility

 � Low 12 127 1.00 1.18

 � High 3420 0.66 (0.61 to 0.72) <0.001 1.00

Prior work participation (year 3)

 � High 13 059 1.00 1.00

 � Low 2488 0.46 (0.42 to 0.51) <0.001 0.76

Comorbidity

 � None 14 406 1.00 1.00

 � Any 1141 0.79 (0.69 to 0.90) 0.001 0.94

Multivariable logistic regression including OR, p values and a LASSO model including estimates.
All patients n=15 547 (age 18–62 years and not receiving any permanent health related public benefits or retirement pension at index date).
LASSO, least absolute shrinkage and selection operator.
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was built to apply penalised estimation and investigate 
variable selection based on the full logistic model. The 
LASSO technique was originally introduced to improve 
prediction accuracy and interpretability of regression 
models by shrinking the number of covariates used in the 

model. Performance was tested with LASSO goodness-
of-fit using deviance and deviance ratios.

To assess calibration of the two models, we plotted expected 
against observed probabilities of outcome in a calibration 
belt plot with 80% and 95% CIs.30 Estimates of discrimination 

Figure 2  Work status for all patients and diagnostic subgroups 5 years before and after assessment at a Department of 
Occupational Medicine in Denmark in 2000–2013. PTSD, post-traumatic stress disorder.

Figure 3  Work status for all patients diagnosed with stress disorder, 5 years before and after assessment at a Department of 
Occupational Medicine in Denmark, in three time periods, 2000–2004, 2005–2009 and 2010–2013.
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were achieved by calculating the area under the receiver 
operator curve (ROC AUC) and applying the Brier score 
with Spiegelhalter’s Z-statistic.

Patient and public involvement
None.

RESULTS
In total, 17 822 patients, 18–67 years of age, were seen for 
the first time due to mental disorders at a Department 
of Occupational Medicine in Denmark during 2000–2013 
(table 2). Most patients were women (73%), median age 
of 45 at the first contact to a Department of Occupational 
Medicine. Almost three-fourths of patients had either a 
short or medium level of further education and 59% were 
married. More than three-fourths had high work partici-
pation prior to study inclusion. Patients were diagnosed 
with conditions within the following categories: stress 
disorder 72%, depression 13%, PTSD 6% anxiety 2%, 
and ‘other mental disorder’ 7%.

Figure  2 presents high labour market attachment for 
all diagnostic subgroups and the combined group of 
patients with mental disorders in the 5 years preceding 
a first contact to a department of occupational medicine. 
Within the subgroup of patients with stress disorder, 
around 85% of patients diagnosed with stress disorder 
were working or on leave of absence (categorised as 
working) 2–5 years before assessment at a department of 
occupational medicine. At assessment time only around 
30% were working, increasing to around 60% after 1 year, 
after which practically no further increase was seen. The 
same tendencies with practically no increase in work 
status after the first year of follow-up were also seen within 
the other subgroups of mental disorders. Among patients 
with PTSD, a particularly small increase in work status 
(28%) was seen after the first contact. Correspondingly, 
an increase in the proportion of patients receiving perma-
nent health-related public benefits during the 5 year 
follow-up period was seen in all diagnostic subgroups.

In figure 3, weekly employment status for patients diag-
nosed with stress disorder is shown for three different 
calendar time periods. A slightly higher level of employ-
ment (60%) at 5 years’ follow-up was seen in the most 
recent calendar time period (2010–2013), as compared 
with approximately 50% in 2000–2004.

Prognostic model development
The study population available for prognostic model 
development decreased from 17 092 to 15 910 due to 
retirement, emigration or death from index date to the 
beginning of the fifth year of follow-up (see online supple-
mental table). The study population was further reduced 
to 15 547 due to missing information on non-dependent 
variables. Dichotomised outcome of high work participa-
tion in the fifth year of follow-up was used as dependent 
variable for both models (table 2).

In the model using multivariable logistic regression 
analyses, the 12 selected non-dependent variables were 
included in the analysis. Gender had a p-value of 0.9 
and was excluded from the analyses according to the 
predefined steps in the backwards selection proce-
dure. The remaining 11 non-dependent variables had 
p-values below 0.20 and were kept in the model. Vari-
ables with single subcategories with p-values above 
0.20, for example, widowed, were kept in the analysis 
as the other subcategories in the same variable had 
p-values below 0.20. According to Riley et al31 p-values 
and CIs should not be included in prognostic models. 
We decided, however, that p-values and CIs should be 
presented in the multivariable logistic regression anal-
ysis (table  2). Young age, being married or widow/
widower, having long further education, being a 
manager or professional or being diagnosed with stress 
disorder were all factors statistically significantly associ-
ated with high work participation at 5 years’ follow-up. 
Additionally, not being sick notified at assessment, low 
level of prior healthcare utilisation, previous high work 
participation, no comorbid somatic disease and being 
assessed in most recent calendar years were also statis-
tically significantly associated with high work participa-
tion at 5 years’ follow-up.

In the second model, the regression model using the 
LASSO technique, the 12 non-dependent variables were 
also included. The LASSO model also found that all 
non-dependent variables except gender were important 
for the model. The purpose of a penalising model, such 
as the LASSO model, is to reduce the number of vari-
ables and additionally reduce subcategories within the 
variables as well as the size of the estimates to prevent 
over-optimism of the regression model. In this popula-
tion, the LASSO model resulted in reduction of only two 
subcategories (two of the five geographical regions), as 
compared with the model using multivariable logistic 
regression analyses. The estimates in the LASSO model 
were lower than estimates presented in the multivariable 
logistic regression model; the tendencies were, however, 
identical.

Hosmer-Lemeshow goodness-of-fit of the multivari-
able model did not indicate model lack of fit (p=0.38). 
Comparing the two models, the LASSO goodness-of-fit 
deviance and deviance ratios were almost identical for 
the multivariable logistic regression and the LASSO 
model (deviance 1.19 vs 1.22 and deviance ratio 0.14 vs 
0.11, respectively). In terms of discrimination, identical 
AUCs of the ROC of 0.72 (0.71–0.73) were found for the 
two models. A Brier score of 0.21 was found for both the 
models and Spiegelhalter’s Z-scores of 0.54 for the logistic 
regression analysis and 0.80 for the LASSO model, where 
Z-scores>0.05 indicate acceptable discrimination. Calibra-
tion belt plots were made for both models and showed 
slim belt plots for both models (online supplemental 
figure).
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DISCUSSION
In this cohort of 17 822 patients with suspected work-
related common mental disorders seen at departments 
of occupational medicine in Denmark in 2000–2013, we 
observed high labour market attachment during the years 
preceding the first contact. We consider this previous 
high labour market attachment as indicating a relatively 
healthy population until the patients begin suffering from 
a common mental disorder. We have not located other 
similar large-scale studies on this topic covering both the 
5 years before and the 5 years after clinical assessment at 
a Department of Occupational Medicine. During the first 
year of follow-up, an increase, which was not, however, to 
the previous level, in the percentage of patients working 
was seen for all subgroups, after which practically no 
further increase was observed. This is in agreement with 
a recent systematic review reporting that common mental 
disorders are a major cause of long-term sick leave.11 We 
also developed a prognostic model of high work partici-
pation, however it was not suitable for personal prognosti-
cation as ROC AUC estimates do not exceed 0.80 and are 
barely sufficient for prognostication at a population level, 
where they should lie between 0.70 and 0.80. Applying a 
machine-based LASSO model for prognostication of high 
work participation was not superior to a simple multivari-
able logistic regression model when comparing perfor-
mance and calibrations of the two models.

When developing prognostic models, emphasis is 
not on comparing the size of individual ORs with one 
another. Emphasis is on the performance of the model.31 
Nevertheless, the findings that younger age, not being 
sick notified at assessment, and high previous work partic-
ipation were associated with high work participation after 
a suggested work-related common mental disorder are in 
agreement with previous studies.16 17 20 32 Our finding that 
a high level of further education was significantly asso-
ciated with high work participation at 5 years’ follow-up 
was not entirely in agreement with previously published 
conflicting results.16 17 22–24 Only limited and sporadic 
treatment was offered to the patients at the departments 
of occupational medicine during 2000–2013, primarily 
restricted to patients with stress disorders. Among GPs, 
the municipal system and private psychologists, treatment 
offers may, as well, have varied (eg, therapy, medicine and 
exercise). A relevant concern is that the most resourceful 
and most well-educated patients may have received help 
from private psychologists to a greater extent than others, 
resulting in a higher degree of recovery.

The overall results from our and other relevant studies 
call for new and better intervention approaches that focus 
on significant, sustainable and long-term return to work 
for patients with work-related common mental disorders. 
Numerous randomised controlled studies (RCT)6 7 18 33–38 
have investigated the effects of various types of return-
to-work interventions and reported at most only modest 
effect. The interventions included individual cognitive 
behavioural or problem-focused approaches to enhance 
individual coping and/or gradual return to work with 

or without workplace involvement. With regard to stress 
disorders, a Cochrane review with a limited number 
of studies,39 found no substantial effect of cognitive 
behavioural or problem-focused interventions on return 
to work. Another review from 201840 found an overall 
little improvement in return to work among sick listed 
employees with common mental disorders after inter-
ventions, particularly, employees with stress disorders. 
Strong evidence for including workplace contact and 
moderate evidence for including graded return to work 
was reported. The effect of physical exercise on return 
to work after depression or other common mental disor-
ders has rarely been studied. The results from a large 
RCT reported no effect of exercise on return to work 
after depression as compared with treatment as usual.41 
The majority of intervention studies addressing return 
to work have only employed short follow-up periods 
of 1 year, and follow-up studies addressing relapse are 
scarce.15 41 42 Thus, so far, intervention studies have not 
showed large convincing improvements in return to work 
after common mental disorders. Additionally, recurrent 
sick leave or job loss have rarely been studied in a long-
term perspective.13 14

In a recent position paper, Nielsen et al15 argued 
that return to work research, to a large extent focuses 
primarily on resources enhancing return to work during 
the absence period, ignoring other resources that may 
facilitate sustainable return to work. They call for studies 
that follow returned workers over time to understand 
their return journey. Our study makes an early contribu-
tion to this agenda by providing an overall description 
of the long-term return to work journey among central 
diagnostic groups. Although more detailed studies are 
needed. Managing to separate patients in those with high 
work participation from those with low work participation 
after 5 years of follow-up could be a step towards studying 
resources facilitating sustainable return to work and 
towards development of a prognostic model that can be 
implemented in a clinical setting to potentially enhance 
resources that support long-term return to work among 
vulnerable patients.

Strengths and limitations
A strength of this study is the large and nation-wide patient 
cohort, which was followed for 5 years before and after 
the index date. The patients serve as their own controls 
regarding work status. Another strength is the use of 
nation-wide registries linked with a patient’s social secu-
rity number.25 The availability of these registries is unique 
for Denmark, and provides us with a detailed endpoint to 
study and a wide range of prognostic variables, involving 
demographic, work and health characteristics with few 
missing data.

A limitation is the endpoint studied. Labour market 
attachment is an endpoint exposed to changing legal 
terms in a politically changing system. Over time 
several political interventions have been initiated in 
Denmark to increase the employment rate. The law 
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on permanent health-related public benefits was intro-
duced in January 2013 and may have affected the 
outcome at 5 years’ follow-up for patients seen in the 
most recent years. Financial fluctuations may also have 
impacted the numbers employed in different sectors 
of the labour market. However, many patients in this 
cohort had professions within the public sector, which 
is less frequently affected by financial fluctuations. 
Furthermore, we present figures for patients with stress 
disorder in three different calendar time periods and 
in the prognostic study, we included the continuous 
variable calendar year to deal with confounding due 
to calendar time periods. Our findings in the descrip-
tive analyses as well as the prognostic study confirmed 
that labour market attachment was highest for the most 
recent calendar years, which could indicate some effect 
of previous political initiatives to improve labour market 
attachment.

Another limitation of the study is the lack of data from 
patient questionnaires and hospital records. Thus, we 
have no information on life style factors such as smoking 
habits and alcohol consumption, severity of the mental 
health symptoms, general work environment at the work 
place, the cognitive demands in performing the work, 
the triggering psychological exposures at the work place, 
the persons’ own expectations of sick leave duration 
and other self-reported information. Besides we have no 
information on our professional conclusion on the work-
relatedness of the common mental disorder. We have 
decided to use the term work-related mental disorder 
based on the fact that a GP have suggested the disorder 
to be triggered by work-exposures and have referred the 
patient to assessment at a Department of Occupational 
Medicine.

A third limitation of the study is the fact that organising 
a healthcare system with departments of occupational 
medicine is primarily seen in northern Europe, limiting 
the relevance of the study to other countries.

Conclusion
Most patients with common mental disorders in this 
previously healthy population, referred to departments 
of occupational medicine in Denmark, are working 
1–5 years after assessment. Some patients are however 
not working 5 years after assessment especially among 
patients diagnosed with PTSD or depression. To select 
which patients are at low risk and which are at high 
risk of losing their labour market attachment, we tried 
to develop prognostic models for work participation 
5 years after assessment. None of the models were, 
however, suitable for personal prognostication and are 
barely suitable for prognostication at a population level 
and none of the models included data from patient 
questionnaires or hospital records. We hope to improve 
the models in the future to a sufficient quality enabling 
us to implement a prognostic model in our daily clinical 
practice.

Author affiliations
1Department of Occupational Medicine, University Clinic, Gødstrup Regional 
Hospital, Herning, Denmark
2Department of Occupational and Environmental Medicine, Aalborg University 
Hospital, Aalborg, Denmark
3Department of Occupational Medicine, Aarhus University Hospital, Aarhus, 
Denmark
4Centre for Research in Health and Nursing, Research, Regional Hospital Central 
Jutland, Viborg, Denmark
5Department of Clinical Medicine, Health, Aarhus University, Aarhus, Denmark
6Elective surgery centre, Silkeborg Regional Hospital, Silkeborg, Denmark
7Department of Psychology and Behavioural Sciences, Aarhus University, Aarhus, 
Denmark

Contributors  MK, VLD, MVW, DHC and JHA contributed to the design of the cohort. 
MK, MVW and JMV conducted the data management of the cohort and coded 
important variables. MK and VLD performed initial validation of the patients included 
in the cohort. MK and MVW have performed statistical analyses. All authors have 
contributed to discussing results, writing the manuscript and all approved the final 
draft. MK is responsible for the overall content as the guarantor.

Funding  The study was funded by the Working Environment Research Fund 
(grant-no. #20185100851).

Competing interests  None declared.

Patient and public involvement  Patients and/or the public were not involved in 
the design, or conduct, or reporting or dissemination plans of this research.

Patient consent for publication  Not required.

Ethics approval  Since this study is entirely register based, approval from the 
Danish National Committee on Health Research Ethics was not required. The Danish 
Data Protection Agency approved the study (j. no.: 1-16-02-263-19).

Provenance and peer review  Not commissioned; externally peer reviewed.

Data availability statement  Data may be obtained from a third party and are not 
publicly available.

Supplemental material  This content has been supplied by the author(s). It has 
not been vetted by BMJ Publishing Group Limited (BMJ) and may not have been 
peer-reviewed. Any opinions or recommendations discussed are solely those 
of the author(s) and are not endorsed by BMJ. BMJ disclaims all liability and 
responsibility arising from any reliance placed on the content. Where the content 
includes any translated material, BMJ does not warrant the accuracy and reliability 
of the translations (including but not limited to local regulations, clinical guidelines, 
terminology, drug names and drug dosages), and is not responsible for any error 
and/or omissions arising from translation and adaptation or otherwise.

Open access  This is an open access article distributed in accordance with the 
Creative Commons Attribution Non Commercial (CC BY-NC 4.0) license, which 
permits others to distribute, remix, adapt, build upon this work non-commercially, 
and license their derivative works on different terms, provided the original work is 
properly cited, appropriate credit is given, any changes made indicated, and the use 
is non-commercial. See: http://creativecommons.org/licenses/by-nc/4.0/.

ORCID iDs
Marianne Kyndi http://orcid.org/0000-0003-3650-5687
Morten Vejs Willert http://orcid.org/0000-0002-0667-241X

REFERENCES
	 1	 Niedhammer I, Bertrais S, Witt K. Psychosocial work exposures and 

health outcomes: a meta-review of 72 literature reviews with meta-
analysis. Scand J Work Environ Health 2021;47:489–508. 

	 2	 Wong K, Chan AHS, Ngan SC. The effect of long working hours and 
overtime on occupational health: A meta-analysis of evidence from 
1998 to 2018. Int J Environ Res Public Health 2019;16:2102. 

	 3	 Harvey SB, Modini M, Joyce S, 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;74:301–10. 

	 4	 Nieuwenhuijsen K, Bruinvels D, Frings-Dresen M. Psychosocial 
work environment and stress-related disorders, a systematic review. 
Occup Med (Lond) 2010;60:277–86. 

 on N
ovem

ber 14, 2023 by guest. P
rotected by copyright.

http://bm
jopen.bm

j.com
/

B
M

J O
pen: first published as 10.1136/bm

jopen-2023-072217 on 7 N
ovem

ber 2023. D
ow

nloaded from
 

http://creativecommons.org/licenses/by-nc/4.0/
http://orcid.org/0000-0003-3650-5687
http://orcid.org/0000-0002-0667-241X
http://dx.doi.org/10.5271/sjweh.3968
http://dx.doi.org/10.3390/ijerph16122102
http://dx.doi.org/10.1136/oemed-2016-104015
http://dx.doi.org/10.1093/occmed/kqq081
http://bmjopen.bmj.com/


10 Kyndi M, et al. BMJ Open 2023;13:e072217. doi:10.1136/bmjopen-2023-072217

Open access�

	 5	 Lee W, Lee YR, Yoon JH, et al. Occupational post-traumatic 
stress disorder: an updated systematic review. BMC Public Health 
2020;20:768. 

	 6	 Dalgaard VL, Aschbacher K, Andersen JH, et al. Return to work after 
work-related stress: a randomized controlled trial of a work-focused 
cognitive behavioral intervention. Scand J Work Environ Health 
2017;43:436–46. 

	 7	 Willert MV, Thulstrup AM, Bonde JP. Effects of a stress management 
intervention on absenteeism and return to work--results from a 
randomized wait-list controlled trial. Scand J Work Environ Health 
2011;37:3130:186–95.:. 

	 8	 Dalgaard VL, Willert MV, Kyndi M, et al. Cohort profile: the Danish 
occupational medicine cohort-a nationwide cohort of patients with 
work-related disease. Int J Epidemiol 2023;52:e201–10. 

	 9	 Coggon D. Epidemiological investigation of prognosis. Scand J Work 
Environ Health 2009;35:282–3.

	10	 OECD. Fit Mind, Fit Job: From Evidence to Practice in Mental Health 
and Work. Paris: OECD Publishing, 2015. 

	11	 Lancman S, Barroso BI de L. Mental health: professional 
rehabilitation and the return to work - A systematic review. WOR 
2021;69:439–48. 

	12	 Norder G, van der Ben CA, Roelen CAM, et al. Beyond return to work 
from sickness absence due to mental disorders: 5-year longitudinal 
study of employment status among production workers. Eur J Public 
Health 2017;27:79–83. 

	13	 Koopmans PC, Bültmann U, Roelen CAM, et al. Recurrence of 
sickness absence due to common mental disorders. Int Arch Occup 
Environ Health 2011;84:193–201. 

	14	 Nielsen K, Yarker J. n.d. Thrivers, survivors or Exiteers: A 
longitudinal, interpretative phenomenological analysis of the post-
return-to-work journeys for workers with common mental disorders. 
Applied Psychology;2021:1–29. 

	15	 Nielsen K, Yarker J, Munir F, et al. IGLOO: an integrated framework 
for sustainable return Towork in workers with common mental 
disorders. Work & Stress 2018;32:400–17. 

	16	 Cornelius LR, van der Klink JJL, Groothoff JW, et al. Prognostic 
factors of long term disability due to mental disorders: a systematic 
review. J Occup Rehabil 2011;21:259–74. 

	17	 de Vries H, Fishta A, Weikert B, et al. Determinants of 
sickness absence and return to work among employees with 
common mental disorders: A Scoping review. J Occup Rehabil 
2018;28:393–417. 

	18	 van Oostrom SH, van Mechelen W, Terluin B, et al. A workplace 
intervention for sick-listed employees with distress: results of a 
randomised controlled trial. Occup Environ Med 2010;67:596–602. 

	19	 Carlsson L, Lytsy P, Anderzén I, et al. Motivation for return to work 
and actual return to work among people on long-term sick leave 
due to pain syndrome or mental health conditions. Disabil Rehabil 
2019;41:3061–70. 

	20	 Victor M, Lau B, Ruud T. Predictors of return to work among patients 
in treatment for common mental disorders: a pre-post study. BMC 
Public Health 2017;18:27. 

	21	 Virtanen M, Kawachi I, Oksanen T, et al. Socio-economic differences 
in long-term psychiatric work disability: prospective cohort study of 
onset, recovery and recurrence. Occup Environ Med 2011;68:791–8. 

	22	 Krause N, Frank JW, Dasinger LK, et al. Determinants of duration 
of disability and return-to-work after work-related injury and illness: 
challenges for future research. Am J Ind Med 2001;40:464–84. 

	23	 Wilford J, McMahon AD, Peters J, et al. Predicting job loss in those 
off sick. Occup Med (Lond) 2008;58:99–106. 

	24	 Brenninkmeijer V, Houtman I, Blonk R. Depressed and absent from 
work: predicting prolonged depressive Symptomatology among 
employees. Occup Med (Lond) 2008;58:295–301. 

	25	 Lynge E, Sandegaard JL, Rebolj M. The Danish national patient 
register. Scand J Public Health 2011;39:30–3. 

	26	 Flachs EM, Petersen SEB, Kolstad HA, et al. Cohort profile: DOC*X: a 
nationwide Danish occupational cohort with eXposure data - an open 
research resource. Int J Epidemiol 2019;48:1413–1413k. 

	27	 Hjollund NH, Larsen FB, Andersen JH. Register-based follow-up of 
social benefits and other transfer payments: accuracy and degree of 
completeness in a Danish interdepartmental administrative database 
compared with a population-based survey. Scand J Public Health 
2007;35:497–502. 

	28	 Jakobsen ELT, Biering K, Kærgaard A, et al. Neck-shoulder pain and 
work status among former sewing machine operators: A 14-year 
follow-up study. J Occup Rehabil 2018;28:80–8. 

	29	 Moons KGM, Royston P, Vergouwe Y, et al. Prognosis and Prognostic 
research: what, Why, and how? BMJ 2009;338:338/feb23_1/b375. 

	30	 Nattino G, Lemeshow S, Phillips G, et al. Assessing the calibration 
of Dichotomous outcome models with the calibration belt. The Stata 
Journal 2017;17:1003–14. 

	31	 Riley RD, van der Windt D, Croft P, et al. Prognosis research in health 
care. In: Prognosis Research in Healthcare: Concepts, Methods, and 
Impact. Oxford: Oxford University Press, 2019. 

	32	 Nielsen MBD, Madsen IEH, Bültmann U, et al. Predictors of return to 
work in employees sick-listed with mental health problems: findings 
from a longitudinal study. Eur J Public Health 2011;21:806–11. 

	33	 Netterstrøm B, Friebel L, Ladegaard Y. Effects of a Multidisciplinary 
stress treatment programme on patient return to work rate and 
symptom reduction: results from a randomised, wait-list controlled 
trial. Psychother Psychosom 2013;82:177–86. 

	34	 Nieuwenhuijsen K, Schoutens AMC, Frings-Dresen MHW, et al. 
Evaluation of a randomized controlled trial on the effect on return 
to work with coaching combined with light therapy and pulsed 
electromagnetic field therapy for workers with work-related chronic 
stress. BMC Public Health 2017;17:761. 

	35	 Keus van de Poll M, Nybergh L, Lornudd C, et al. Preventing 
sickness absence among employees with common mental disorders 
or stress-related symptoms at work: a cluster randomised controlled 
trial of a problem-solving-based intervention conducted by the 
occupational health services. Occup Environ Med 2020;77:454–61. 

	36	 Pedersen P, Søgaard HJ, Labriola M, et al. Effectiveness of 
Psychoeducation in reducing sickness absence and improving 
mental health in individuals at risk of having a mental disorder: a 
randomised controlled trial. BMC Public Health 2015;15:763. 

	37	 Proper KI, van Oostrom SH. The effectiveness of workplace health 
promotion interventions on physical and mental health outcomes 
- a systematic review of reviews. Scand J Work Environ Health 
2019;45:546–59. 

	38	 Björk Brämberg E, Holmgren K, Bültmann U, et al. Increasing 
return-to-work among people on sick leave due to common mental 
disorders: design of a cluster-randomized controlled trial of a 
problem-solving intervention versus care-as-usual conducted in the 
Swedish primary health care system (PROSA). BMC Public Health 
2018;18:889. 

	39	 Arends I, Bruinvels DJ, Rebergen DS, et al. Interventions to facilitate 
return to work in adults with adjustment disorders. Cochrane 
Database Syst Rev 2012;12:CD006389. 

	40	 Mikkelsen MB, Rosholm M. Systematic review and meta-analysis 
of interventions aimed at enhancing return to work for sick-listed 
workers with common mental disorders, stress-related disorders, 
Somatoform disorders and personality disorders. Occup Environ 
Med 2018;75:675–86. 

	41	 Kaldo V, Lundin A, Hallgren M, et al. Effects of Internet-based 
cognitive behavioural therapy and physical exercise on sick leave 
and employment in primary care patients with depression: two 
subgroup analyses. Occup Environ Med 2018;75:52–8. 

	42	 Arends I, van der Klink JJL, van Rhenen W, et al. Predictors of 
recurrent sickness absence among workers having returned to work 
after sickness absence due to common mental disorders. Scand J 
Work Environ Health 2014;40:195–202. 

 on N
ovem

ber 14, 2023 by guest. P
rotected by copyright.

http://bm
jopen.bm

j.com
/

B
M

J O
pen: first published as 10.1136/bm

jopen-2023-072217 on 7 N
ovem

ber 2023. D
ow

nloaded from
 

http://dx.doi.org/10.1186/s12889-020-08903-2
http://dx.doi.org/10.5271/sjweh.3655
http://dx.doi.org/10.5271/sjweh.3130
http://dx.doi.org/10.1093/ije/dyad013
http://dx.doi.org/19593895
http://dx.doi.org/19593895
http://dx.doi.org/10.1787/9789264228283-en
http://dx.doi.org/10.1787/9789264228283-en
http://dx.doi.org/10.3233/WOR-213489
http://dx.doi.org/10.1093/eurpub/ckw178
http://dx.doi.org/10.1093/eurpub/ckw178
http://dx.doi.org/10.1007/s00420-010-0540-4
http://dx.doi.org/10.1007/s00420-010-0540-4
http://dx.doi.org/10.1111/apps.12479
http://dx.doi.org/10.1080/02678373.2018.1438536
http://dx.doi.org/10.1007/s10926-010-9261-5
http://dx.doi.org/10.1007/s10926-017-9730-1
http://dx.doi.org/10.1136/oem.2009.050849
http://dx.doi.org/10.1080/09638288.2018.1490462
http://dx.doi.org/10.1186/s12889-017-4581-4
http://dx.doi.org/10.1186/s12889-017-4581-4
http://dx.doi.org/10.1136/oem.2010.061101
http://dx.doi.org/10.1002/ajim.1116
http://dx.doi.org/10.1093/occmed/kqm141
http://dx.doi.org/10.1093/occmed/kqn043
http://dx.doi.org/10.1177/1403494811401482
http://dx.doi.org/10.1093/ije/dyz110
http://dx.doi.org/10.1080/14034940701271882
http://dx.doi.org/10.1007/s10926-017-9702-5
http://dx.doi.org/10.1136/bmj.b375
http://dx.doi.org/10.1177/1536867X1801700414
http://dx.doi.org/10.1177/1536867X1801700414
http://dx.doi.org/10.1093/med/9780198796619.001.0001
http://dx.doi.org/10.1093/med/9780198796619.001.0001
http://dx.doi.org/10.1093/eurpub/ckq171
http://dx.doi.org/10.1159/000346369
http://dx.doi.org/10.1186/s12889-017-4720-y
http://dx.doi.org/10.1136/oemed-2019-106353
http://dx.doi.org/10.1186/s12889-015-2087-5
http://dx.doi.org/10.5271/sjweh.3833
http://dx.doi.org/10.1186/s12889-018-5816-8
http://dx.doi.org/10.1002/14651858.CD006389.pub2
http://dx.doi.org/10.1002/14651858.CD006389.pub2
http://dx.doi.org/10.1136/oemed-2018-105073
http://dx.doi.org/10.1136/oemed-2018-105073
http://dx.doi.org/10.1136/oemed-2017-104326
http://dx.doi.org/10.5271/sjweh.3384
http://dx.doi.org/10.5271/sjweh.3384
http://bmjopen.bmj.com/

	Long-­term follow-­up study of work status among patients with work-­related mental disorders referred to departments of occupational medicine in Denmark
	Abstract
	Objectives﻿﻿
	Materials and methods
	Study design and participants
	Variables and data sources
	Sample size
	Missing data
	Statistical analyses
	Patient and public involvement

	Results
	Prognostic model development

	Discussion
	Strengths and limitations
	Conclusion

	References


