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Abstract
Purpose  To identify trajectory groups of work disability (WD), including sick leave and disability pension, and unemploy-
ment three years before and six years (from Y-3 to Y + 6) after a common mental disorder (CMD) diagnosis and to investigate 
associations of socio-demographic, work-related and clinical factors with trajectory membership.
Methods  A longitudinal nationwide register-based study was conducted including individuals aged 22–29 years, gainfully 
employed in the private sector, with a CMD diagnosis in specialised healthcare or prescribed antidepressant (N = 12,121) in 
2014 (Year 0/Y0), with follow-up from Y-3 to Y + 6. Group-based trajectory analyses identified groups of individuals who 
followed similar trajectories of months of WD and unemployment, respectively. Multinomial logistic regression determined 
associations between socio-demographic, work-related and clinical factors and trajectory membership.
Results  In the CMD group, we identified three trajectory groups, each for WD and unemployment. Only 7% individuals 
belonged to a ‘Fluctuant high’ trajectory group with four months of WD in Y0, which peaked at 7 months in Y + 3 and 
reduced to 5 months in Y + 6. For unemployment, 15% belonged to an ‘Increasing medium’ trajectory group that steadily 
increased from 1.3 months in Y0 to 2.6 months in Y + 6. Sex, educational level and musculoskeletal disorders for WD, and 
educational level, living area and occupational class for unemployment, influentially determined the variance across the 
CMD trajectory groups.
Conclusions  Specific vulnerable groups regarding unfavourable WD (women, low education and musculoskeletal disorders) 
and unemployment (manual work, low education and rural residence) trajectories require special attention regarding their 
return-to-work process following a CMD diagnosis.
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Background

Young individuals in many European Union countries, 
including Sweden, have been struggling to find and keep a 
job in recent 10–20 years, leading to a rising trend in labour 

market marginalisation, particularly due to common men-
tal disorders (CMDs) i.e., depressive, anxiety and stress-
related mental disorders [1–4]. Although only unemploy-
ment is usually considered as a measure of labour market 
marginalisation, conceptualising it within a social insurance 
perspective and considering both unemployment and work 
disability (WD) is more advantageous to capture the full 
range of adverse consequences of CMDs on unemployment 
and WD, including sickness absence and disability pen-
sion [5]. The rising trend in WD and unemployment among 
the youth is in line with an increase in the incidence and 
prevalence of CMDs among adolescents and young adults 
[6, 7]. CMDs usually have an early age of onset [8], recur-
rent episodes [9], and they are highly comorbid with other 
mental and somatic disorders [10]. Therefore, such disorders 
may jeopardise academic accomplishment and consequently 
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negatively impact the working life through periods of WD 
and unemployment [11].

A previous study among individuals with a diagnosis of 
CMDs has shown considerable variations among groups of 
people who follow specific favourable or unfavourable tra-
jectories of WD and unemployment following a diagnosis of 
CMD [5]. This study included all individuals 19–30 years of 
age regardless of being gainfully employed or not. To date, 
knowledge is lacking about individuals who have established 
themselves in the labour market through gainful employ-
ment who get a diagnosis of CMD. As CMDs usually have 
an early age of onset, these individuals might already have 
symptoms of CMD before establishment in the labour mar-
ket. Moreover, previous research on WD has focused mainly 
among public sector employees [12–14] who have high lev-
els of WD than those working in the private sector [15–17]. 
As around 75% of those aged 19–30 years in Sweden work 
in the private sector [15, 16], exploring WD and unemploy-
ment patterns among young private sector employees will 
contribute to novel findings in an understudied population.

Studies elucidating characteristics of individuals with 
CMDs with different levels of WD and unemployment 
should ideally be conceptualised to capture the inherent het-
erogeneity of individuals with these disorders. Therefore, it 
is very important to identify different trajectories of WD and 
unemployment in young employees in the private sector who 
have CMDs, i.e. showing stable, increasing or decreasing 
trends of WD and unemployment with low or high levels. 
Such studies should explore the WD and unemployment pat-
terns not only after the CMD diagnosis but also before the 
diagnosis in order to identify changes in patterns around the 
diagnosis.

Moreover, several individual-level factors are associ-
ated with WD and unemployment and may differentiate 
across the identified trajectory groups. Female sex, lower 
educational level and non-urban residence were found to be 
associated with higher risk of WD and unemployment [3, 
18–21]. Furthermore, levels of WD and unemployment may 
vary considerably among young employees with or with-
out CMDs across different occupational classes (manual vs. 
non-manual) and occupational branches (e.g. healthcare) 
[15, 22]. Moreover, comorbid mental and somatic disorders 
may further decrease the work capacity and are common 
among young adults with CMDs [23, 24]. Finding differ-
ences in such individual-level factors will help identify spe-
cific risk groups. Subsequently, this may help in designing 
tailor-made interventions to prevent WD and unemployment 
in this population of young employees in the private sector.

Aims

The study aimed to identify different trajectory groups of 
WD and unemployment among young employees in the 

private sector in Sweden three years before and six years 
after (from Y-3 to Y + 6) a CMD diagnosis. A further aim 
was to examine the role of different socio-demographic, 
work-related and clinical factors in determining the identi-
fied trajectories.

Materials and methods

Study population

All individuals aged 22–29 years, residents in Sweden on 
31-Dec-2014 (N = 1,072,431), were included in the ini-
tial study population. This age group (22–29 years) was 
selected based on the eligibility for being granted tempo-
rary disability pension in Sweden (19–29 years) so that 
the outcome of WD can be measured three years before a 
CMD diagnosis. Individuals not gainfully employed in 2014 
(n = 345,825) or not working in the private sector were then 
excluded (n = 156,542). Moreover, individuals who had a 
main diagnosis of CMD in inpatient or specialised outpatient 
healthcare (mentioned as ‘specialised healthcare’ from here 
onwards) or had been prescribed any antidepressant medica-
tion during 2011–2013 (n = 44,012) were excluded to ensure 
incident CMD in 2014 among the exposure group in the next 
step. The International Classification of Diseases version 10 
(ICD-10) codes for depressive disorders (F32-33), anxiety 
disorders (F40-42), and reaction to severe stress and adjust-
ment disorders (F43) or Anatomical Therapeutic Chemical 
code N06A for any prescribed antidepressant medication use 
was used to identify CMDs. Of the final study population of 
526,052 individuals, n = 12,121 were included as the expo-
sure group with incident CMD in 2014. A 1:1 matched com-
parison group without incident CMD in 2014 was formed 
matching on age, sex, educational level and living area. A 
flowchart (Supplementary Figure S1) shows the selection 
steps of the study population. For individuals with CMDs, 
the date of the earliest event of either diagnosis of CMD at 
specialised healthcare or a prescription of antidepressant in 
2014 was considered as the cohort entry date. For the com-
parison group, the cohort entry date was 1-Jan-2015.

The Swedish health care system is primarily funded by 
taxpayers and is decentralized. It offers universal access to 
all residents, with individuals paying limited costs due to tax 
subsidies. The system is organized around easily accessible 
primary healthcare centers, where a range of health profes-
sionals, including doctors, nurses, and psychologists, work 
together. Typically, patients first visit a primary healthcare 
center to see a General Practitioner (GP), who handles most 
cases. If specialised care is needed, the GP will refer the 
patient to the appropriate specialist, including mental health 
professionals. More details of the Swedish healthcare sys-
tem, including mental healthcare, are provided elsewhere 
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[25, 26]. Based on the findings from a study on all individu-
als resident in the Stockholm region [27] and the fact that we 
screened for antidepressant medication use in both primary 
and specialised healthcare, our study population focusing on 
specialised healthcare can be estimated to include around 
half of the study population of individuals with similar 
inclusion criteria who sought mental healthcare for CMDs 
in any level of healthcare (primary or specialised) in 2014.

Data sources

We identified the study population by linking information 
from three nationwide Swedish registers: (1) Longitudinal 
Integration Database for Health Insurance and Labor Mar-
ket Studies (LISA) register [28], held by Statistic Sweden; 
(2) National Patient Register [29, 30] and (3) Prescribed 
Drug Register [31], both maintained by the National Board 
of Health and Welfare. Data on age, sex, educational level, 
living area, family situation, emigration, employment sector, 
occupational class and unemployment were extracted from 
LISA. Information on specialised healthcare for CMDs and 
other comorbidities (clinical factors) was identified from 
the National Patient Register. The Prescribed Drug Regis-
ter was used to obtain data on prescribed antidepressants. 
Information regarding age at onset, duration and underlying 
diagnosis of sickness absence and receipt of disability pen-
sion was collected from the Micro-Data for Analysis of the 
Social Insurance System [32] database, held by the Swedish 
Social Insurance Agency. The Cause of Death Register [33], 
maintained by the National Board of Health and Welfare, 
was used to obtain death-related information. Data from the 
above registers were linked using pseudonymised unique 
personal identity numbers [28] assigned to all individuals 
born or registered to be living in Sweden.

Outcome measures

In Sweden, individuals ≥ 16 years old, with previous employ-
ment (or an expected work) lasting at least six months, are 
entitled to sickness absence benefits if their work capacity is 
reduced by at least 25% due to disease or injury [28]. After 
one qualifying day, the next 14 days of sickness absence 
benefit is paid by the employer, and after that, sickness 
absence benefits are compensated by the Social Insurance 
Agency [28]. According to the reduction of work capacity, 
sickness absence benefits can be claimed full- or part-time 
(i.e. 25%, 50% or 75%). All individuals 30–64 years of age 
with permanent impairment of work capacity due to disease 
or injury can be granted permanent disability pension [28]. 
Temporary disability pension can be granted to individu-
als 19–29 years of age with reduced work capacity which 
is expected to continue for a minimum of one year or who 
have not completed their education due to health issues [28].

In this study, WD was defined as annual net days of sick-
ness absence or disability pension during 2011–2020, i.e. 
three years before, during and six years after the year of the 
cohort entry date. The follow-up period was chosen accord-
ing to data availability, age-eligibility criteria for the out-
come of WD and methods used in previous literature [5]. 
The observation years were calendar years instead of periods 
of 365 days before and after the cohort entry date. The net 
days were calculated by considering the extent of the sick-
ness absence/disability pension spell (25%-75%).

Unemployment insurance includes basic as well as 
income-related optional insurance in Sweden. Individuals 
aged 20–64 years without voluntary income-related insur-
ance are eligible for basic unemployment benefit given 
that they fulfil certain prerequisites: being registered at the 
National Public Employment Service as a job seeker and 
being ready to enter the labour market if a suitable job is 
offered [28]. Unemployment benefits cover up to 80% of the 
income lost; with an upper threshold of 910 SEK/day during 
the first 200 days post-unemployment and then 70% until 
day 300 [28]. Unemployment was defined as annual days 
of being enrolled as full-time unemployed at the Swedish 
Public Employment Service from 2011 and 2020.

Covariates

A. Socio-demographic factors (sex, age, educational level, 
family situation and living area); B. Work-related factors 
(occupational class, occupational branch); C. Clinical fac-
tors (history of any specialised healthcare use due to specific 
mental or somatic disorders (ICD-10 codes)—substance use 
disorders (F10-19), Attention deficit hyperactivity disorder 
(F90), other mental disorders (other F codes except F32-33, 
F40-43), diabetes mellitus (E10-14), asthma (J45), cardio-
vascular disorders (I00-99), neoplasm (C00-D49), musculo-
skeletal disorders (M00-99), other disorders (other ICD-10 
codes)). Socio-demographic and work-related factors were 
measured on 31-Dec of the year before cohort entry date. 
Clinical factors were measured during the three years pre-
ceding cohort entry date. Individuals with missing data for 
any variable were categorised as a separate group. The cat-
egories for all covariates are shown in Table 1.

Statistical analysis

Differences in the distributions of the covariates between 
the exposure and comparison groups were tested using the 
Chi-square (χ2) test. Group-based trajectory modelling 
[34, 35] was used to estimate trajectory groups of WD and 
unemployment among young employees in the private sec-
tor during 2011–2020, i.e. three years before (Y-3) to six 
years after (Y + 6) the year of cohort entry (Y0). Group-
based trajectory modelling considers the trajectory groups 
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Table 1   Distribution of the socio-demographic, work-related and 
clinical factors among young employees in the private sector witha 
(n = 12,121) or withouta (1:1 matched on age, sex, educational level 

and living area) an incident diagnosis of common mental disorders 
(CMDb) during 2014, aged 22–29 years, gainfully employed and 
residing in Sweden on 31-Dec 2014

a Individuals with or without incident CMD as the exposure and comparison group, respectively
b Any main diagnosis of CMD at inpatient or specialised outpatient healthcare or any prescription of antidepressant medication during 2014. The 

Characteristics With incident CMD n 
(column %)

Without incident CMD n 
(column %)

Chi-square 
(χ2) test 
p-value

Socio-demographic factorsc

 Sex
  Men 5452 (45.0) 5452 (45.0) NAg

  Women 6669 (55.0) 6669 (55.0)
 Age (years)
  22–24 4461 (36.8) 4461 (36.8) NAg

  25–29 7660 (63.2) 7660 (63.2)
 Educational level (years)
  Compulsory school (0–9) 1403 (11.6) 1403 (11.6) NAg

  High school (10–12) 7157 (59.0) 7157 (59.0)
  College or university (> 12) 3481 (28.7) 3481 (28.7)
  Missing 80 (0.7) 80 (0.7)

 Family situation
  Single 10,163 (83.8) 9543 (78.7)  < 0.001
  Married/cohabiting 1958 (16.2) 2578 (21.3)

 Living aread

  Small cities/villages 2595 (21.4) 2595 (21.4) NAg

  Medium-sized cities 4009 (33.1) 4009 (33.1)
  Big cities 5517 (45.5) 5517 (45.5)

Work-related factorsc

 Occupational class
  Manual worker 4615 (38.1) 4868 (40.2)  < 0.001
  Non-manual worker 1590 (13.1) 1835 (15.1)
  Missing 5916 (48.8) 5418 (44.7)

 Occupational branch
  Agriculture 110 (0.9) 183 (1.5)  < 0.001
  Commerce and transport 4261 (35.2) 4587 (37.8)
  Construction 942 (7.8) 1086 (9.0)
  Education and research 364 (3.0) 363 (3.0)
  Financial and enterprise 403 (3.3) 454 (3.7)
  Healthcare 1134 (9.4) 868 (7.2)
  Industry 1365 (11.3) 1368 (11.3)
  Others 3542 (29.2) 3212 (26.5)

Clinical factorsc (ICD-10 codes)
 History of healthcare use for mental disorderse (Yes)
  Substance use disorders (F10-19) 348 (2.9) 134 (1.1)  < 0.001
  Attention deficit hyperactivity disorder (F90) 239 (2.0) 86 (0.7)  < 0.001
  Other disorders (other F codes except F32-33, F40-43) 332 (2.7) 100 (0.8)  < 0.001

 History of healthcare use for somatic disordersf (Yes)
  Diabetes mellitus (E10-14) 101 (0.8) 76 (0.6) 0.059
  Asthma (J45) 172 (1.4) 117 (1.0) 0.001
  Cardiovascular disorders (I00-99) 257 (2.1) 187 (1.5)  < 0.001
  Neoplasm (C00-D49) 528 (4.4) 439 (3.6) 0.003
  Musculoskeletal disorders (M00-99) 1407 (11.6) 918 (7.6)  < 0.001
  Other disorders (other ICD-10 codes) 8140 (67.2) 6528 (53.9)  < 0.001
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as an approximation of the heterogeneity within a popula-
tion. It does not follow the assumption of latent growth 
mixture modelling, which states that there are distinct sub-
populations within the population [36]. Moreover, residual 
variance is considered to be constant across classes and 
time points [37]. We preferred this method as it is compu-
tationally less demanding and has fewer issues with model 
convergence. Bayesian information criterion (BIC) was 
used to identify the best-fitted model. In addition to BIC 
values, a requirement of at least 5% of the study population 
in each of the subgroups was introduced for model selec-
tion to ensure adequate statistical power in the subsequent 
logistic regression analysis. Probability of an individual 
belonging to a specific trajectory group was calculated 
and the highest estimated probability was considered for 
group belonging. Here, an average probability of ≥ 0.70 
for individuals of a trajectory group, as suggested by Cote 
and co-authors, was used as an indication for the goodness 
of fit [34]. We followed the guidelines for reporting on 
latent trajectory studies [38] and presented a checklist and 
relevant information in Supplementary information 1, 2.

To explore how much of the variability of the identified 
trajectory groups is explained by different individual-level 
characteristics, we used multinomial logistic regression 
to test the associations among the trajectory groups and 
all the covariates. Log-likelihood χ2 tests were applied 
to estimate if the covariates were associated with a spe-
cific trajectory group. Nagelkerke pseudo-R2 values were 
applied to evaluate the strength of such potential associa-
tions by comparing the full model with the model without 
the specific covariate. In case of death or emigration dur-
ing a specific year of follow-up, an individual’s outcome 
data was considered missing for that year and the subse-
quent follow-up years. For all analyses, a p-value < 0.05 
was considered statistically significant. Data analysis was 
performed using SAS v. 9.4 (“Proc Traj” was used for the 
group-based trajectory analysis) [35].

Sensitivity analyses

As the distributions of some of the covariates changed over 
time, in a sensitivity analysis, we included educational 
level, healthcare use for other mental disorders than CMD 
and healthcare use for somatic disorders as time-varying in 
the trajectory models. The risk of WD and unemployment 
is higher among individuals with psychiatric morbidity. 
Therefore, in another sensitivity analysis, we included 
only those without a record of specialised healthcare with 
any ICD-10 F codes during 2011–2014 (n = 7498 in the 
exposure group and n = 11,802 in the comparison group).

Results

Table 1 shows the distributions of the different covari-
ates among the CMD group and the comparison group. 
A lower proportion of individuals with incident CMD at 
cohort entry (16%) were married/cohabiting than the non-
CMD comparison group (21%) (χ2 test p-value < 0.001). 
Fewer individuals were working in commerce and trans-
port (35% vs 38%) and construction (8% vs 9%), and more 
individuals were working in healthcare (9% vs 7%) among 
the CMD group. History of healthcare use for substance 
use disorders, attention deficit hyperactivity disorders 
and other mental disorders except CMDs were around 2% 
higher among the CMD group than the comparison group 
(Table 1, χ2 test p-value < 0.001). History of healthcare 
use for asthma (1.4% vs 1%), cardiovascular disorders 
(2.1% vs 1.5%), neoplasm (4.4% vs 3.6%), musculoskeletal 
disorders (12% vs 8%), and other somatic disorders were 
statistically significantly higher (χ2 test p-value < 0.01) 
among the CMD group than the comparison group.

following codes were used to identify incident CMD: the International Classification of Diseases version 10 (ICD-10) codes for depressive dis-
orders (F32-33), anxiety disorders (F40-42), and reaction to severe stress and adjustment disorders (F43) or Anatomical Therapeutic Chemical 
(ATC) code N06A for any prescribed antidepressant medication use
c All socio-demographic and work-related factors were measured at 31-Dec of the year before cohort entry date. The clinical factors were meas-
ured for a three-year period before the cohort entry
d Living area: big cities—Stockholm, Gothenburg and, Malmö; medium-sized cities—cities with more than 90,000 inhabitants within 30 km dis-
tance from the centre of the city; small cities/villages
e Measured as any inpatient or specialised outpatient healthcare due to specific mental disorders diagnosis except CMDs (any ICD-10 F code 
except F32-33 and F40-43 codes). ‘No history of specialised healthcare use for a specific mental disorder diagnoses’ category is not presented
f Measured as any inpatient or specialised outpatient healthcare due to a specific somatic diagnosis (any ICD-10 code except ‘F’, ‘O’, ‘P’ and ‘Q’ 
codes). ‘No history of specialised healthcare use for specific somatic diagnoses’ category is not presented
g Not applicable for a matching variable

Table 1   (continued)
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Trajectory groups for work disability

We identified three trajectory groups (‘Constant low’, 
‘Increasing medium’ and ‘Fluctuant high’) among the CMD 
group and two trajectory groups (‘Constant low’, ‘Increasing 
medium’) among the non-CMD comparison group (Fig. 1). 
Most individuals in both CMD (57%) and non-CMD groups 
(85%) belonged to the ‘Constant low’ trajectory groups and 
had 0.1 months of WD throughout the observation period. 
A gradual increase of months of WD was observed among 
the ‘Increasing medium’ groups, from 0.5 and 0.7 months 
in Y-3 to 1.3–1.6 months in Y + 6 for the CMD group (36%) 
and non-CMD group (15%). The ‘Fluctuant high’ (7%) 
group had 0.2 months of WD in Y-3, which increased to 
four months at Y0, peaked at seven months in Y + 3 and then 
decreased to five months in Y + 6.

The distributions and associations of socio-demographic, 
work-related and clinical factors across the identified trajec-
tory groups among the CMD and non-CMD groups are pre-
sented in Table 2. The full model, including all covariates, 
explained 12% of the variance across these trajectory groups 
(Nagelkerke pseudo-R2 value 0.121) for the CMD group and 
9% for the non-CMD group (Nagelkerke pseudo-R2 value 
0.088). Sex, educational level and history of healthcare use 
for musculoskeletal disorders explained 2%, 3% and 1% of 

the variance as influential individual factors (difference in 
pseudo-R2 = 0.016, 0.032 and 0.011, respectively) for the 
CMD group. For the non-CMD group, sex, educational 
level and history of healthcare use for other somatic dis-
orders explained 2%, 1% and 2% of the variance as influ-
ential factors (difference in pseudo-R2 = 0.015, 0.014 and 
0.016, respectively). Other covariates had little to no effect 
in explaining the variance in the full model (difference in 
pseudo-R2 =  ≤ 0.01; Table 2) for both CMD and non-CMD 
groups.

The ‘Constant low’ trajectory group among those with 
CMD had a higher proportion of individuals with a history 
of other somatic disorders (62%) than the ‘Constant low’ 
non-CMD group (51%). The distribution for other covari-
ates between the ‘Constant low’ CMD and non-CMD group 
and the distribution for all covariates between the ‘Increas-
ing medium’ CMD and non-CMD groups were similar 
(Table 2). Comparison among the three trajectory groups 
within those with CMD revealed that both the ‘Increas-
ing medium’ (61%) and the ‘Fluctuant high’ (60%) groups 
had a higher proportion of women than the ‘Constant low’ 
group (50%). The ‘Fluctuant high’ group was less likely to 
have individuals with college/university education (15% vs 
22%-35%) than the other trajectory groups among those with 
CMD. This group was also more likely to have individuals 

Fig. 1   Trajectory groups of work disability and unemployment 
three years before (Y-3) and six years after (Y + 6) an incident 
(Y0) diagnosis of common mental disorder (CMD) in 2014 among 
young employees in the private sector, aged 22–29 years, gainfully 

employed and residing in Sweden on 31-Dec 2014 (n = 12,121; expo-
sure group) and the 1:1 matched (on age, sex, educational level and 
living area) comparison group without any incident CMD in 2014
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Table 2   Distributions and associations of socio-demographic, work-
related and clinical characteristics in each trajectory group of work 
disabilitya among the exposure group of young employees in the pri-
vate sector with an incident diagnosis of common mental disorders 

(CMDb) during 2014, aged 22–29 years, gainfully employed and 
residing in Sweden on 31-Dec 2014 (n = 12,121), and among their 1:1 
matchedc comparison group

Characteristics CMD group Non-CMD comparison group

Constant low n 
(column %)

Increasing 
medium n 
(column %)

Fluctuant high 
n (column %)

p-value of 
log-likelihood 
χ2 test

Differencegh 
in Nagelkerke 
pseudo-R2

Constant low n 
(column %)

Increasing 
medium n 
(column %)

p-value of 
log-likelihood 
χ2 test

Differenceh 
in Nagelkerke 
pseudo-R2

All (row percent-
age)

4414 (36.4) 6856 (56.6) 851 (7.0) 10,348 (85.4) 1773 (14.6)

Socio-demographic factorsd

 Sex
  Men 3408 (49.7) 1703 (38.6) 341 (40.1)  < 0.001 0.016 4854 (46.9) 598 (33.7)  < 0.001 0.015
  Women 3448 (50.3) 2711 (61.4) 510 (59.9) 5494 (53.1) 1175 (66.3)

 Age (years)
  22–24 2654 (38.7) 1528 (34.6) 279 (32.8)  < 0.001 0.004 3845 (37.2) 616 (34.7) 0.001 0.001
  25–29 4202 (61.3) 2886 (65.4) 572 (67.2) 6503 (62.8) 1157 (65.3)

 Educational level (years)
  Compulsory 

school 
(0–9)

618 (09.0) 620 (14.0) 165 (19.4)  < 0.001 0.032 1099 (10.6) 304 (17.1)  < 0.001 0.014

  High school 
(10–12)

3792 (55.3) 2808 (63.6) 557 (65.5) 6036 (58.3) 1121 (63.2)

  College/
university 
(> 12)

2397 (35.0) 961 (21.8) 123 (14.5) 3142 (30.4) 339 (19.1)

  Missing 49 (0.7) 25 (0.6) 6 (0.7) 71 (0.7) 9 (0.5)
 Family situation

  Single 6002 (87.5) 3476 (78.7) 685 (80.5)  < 0.001 0.006 8246 (79.7) 1297 (73.2) 0.033 0
  Married/

cohabiting
854 (12.5) 938 (21.3) 166 (19.5) 2102 (20.3) 476 (26.8)

 Living areae

  Small cities/
villages

1328 (19.4) 1042 (23.6) 225 (26.4)  < 0.001 0.002 2177 (21.0) 418 (23.6) 0.504 0

  Medium-
sized cities

2223 (32.4) 1485 (33.6) 301 (35.4) 3435 (33.2) 574 (32.4)

  Big cities 3305 (48.2) 1887 (42.8) 325 (38.2) 4736 (45.8) 781 (44.0)
Work-related factorsd

 Occupational class
  Manual 

worker
2596 (37.9) 1728 (39.1) 291 (34.2)  < 0.001 0.003 4115 (39.8) 753 (42.5) 0.022 0.001

  Non-manual 
worker

1010 (14.7) 517 (11.7) 63 (7.4) 1648 (15.9) 187 (10.5)

  Missing 3250 (47.4) 2169 (49.1) 497 (58.4) 4585 (44.3) 833 (47.0)
 Occupational branch

  Agriculture 69 (1.0) 30 (0.7) 11 (1.3)  < 0.001 0.005 162 (1.6) 21 (1.2) 0.015 0.002
  Commerce 

and trans-
port

2468 (36.0) 1516 (34.3) 277 (32.5) 3923 (37.9) 664 (37.5)

  Construction 525 (7.7) 370 (8.4) 47 (5.5) 929 (9.0) 157 (8.9)
  Educa-

tion and 
research

176 (2.6) 161 (3.6) 27 (3.2) 295 (2.9) 68 (3.8)

  Financial and 
enterprise

253 (3.7) 126 (2.9) 24 (2.8) 401 (3.9) 53 (3.0)

  Healthcare 562 (8.2) 481 (10.9) 91 (10.7) 704 (6.8) 164 (9.2)
  Industry 757 (11.0) 502 (11.4) 106 (12.5) 1164 (11.2) 204 (11.5)
  Others 2046 (29.8) 1228 (27.8) 268 (31.5) 2770 (26.8) 442 (24.9)
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with musculoskeletal (17% vs 8%) or other somatic disorders 
(73% vs 62%) than the ‘Constant low’ group.

Trajectory groups for unemployment

The three identified trajectory groups among the CMD 
group were ‘Constant low’, ‘Decreasing low’ and ‘Increas-
ing medium’, and among the non-CMD group, the two iden-
tified trajectory groups were ‘Constant low’ and ‘Constant 

medium’ (Fig. 1). For both the CMD (48%) and non-CMD 
groups (82%), ‘Constant low’ trajectory constituted the 
largest group with 0–0.1 months of unemployment between 
Y-3 and Y + 6. The ‘Decreasing low’ CMD trajectory group 
(36%) had one month of unemployment at Y-3, which 
gradually declined to 0.1 months at Y + 6. The ‘Increasing 
medium’ CMD group followed the opposite trajectory, from 
0.8 months of unemployment at Y-3, gradually increasing 
to 2.6 months at Y + 6. The ‘Constant medium’ non-CMD 

a Work disability measured as annual net days due to sickness absence or disability pension. The net days were calculated by multiplying days 
spent on part-time sickness absence/disability pension by the extent (25%-75%)
b Any main diagnosis of CMD at inpatient or specialised outpatient healthcare or any prescription of antidepressant medication during 2014. The 
following codes were used to identify incident CMD: the International Classification of Diseases version 10 (ICD-10) codes for depressive dis-
orders (F32-33), anxiety disorders (F40-42), and reaction to severe stress and adjustment disorders (F43) or Anatomical Therapeutic Chemical 
(ATC) code N06A for any prescribed antidepressant medication use
c Matching factors: age, sex, educational level and living area
d All socio-demographic and work-related factors were measured at 31-Dec of the year before cohort entry date. The clinical factors were meas-
ured for a three-year period before the cohort entry
e Living area: big cities—Stockholm, Gothenburg and, Malmö; medium-sized cities—cities with more than 90,000 inhabitants within 30 km dis-
tance from the centre of the city; small cities/villages
f Measured as any inpatient or specialised outpatient healthcare due to any mental disorder diagnosis except CMDs (any ICD-10 F code except 
F32-33 and F40-43 codes). ‘No history of specialised healthcare use for a mental disorder diagnoses’ category is not presented. Substance use 
disorders (F10-19), Attention Deficit Hyperactivity disorder/ADHD (F90), other mental disorder (other F codes except F32-33 and F40-43)
g Measured as any inpatient or specialised outpatient healthcare due to any somatic diagnosis (any ICD-10 code except ‘F’, ‘O’, ‘P’ and ‘Q’ 
codes). ‘No history of specialised healthcare use for somatic diagnoses’ category is not presented. Diabetes mellitus (E10-14), Asthma (J45), 
Cardiovascular disorders (I00-99), Neoplasms (C00-D49), Musculoskeletal disorders (M00-99), other somatic disorders (other ICD-10 codes)
h Difference in Nagelkerke pseudo-R2 between model including tested variable and model without tested variable. Nagelkerke pseudo-R2 for full 
model, including all socio-demographic, work-related and clinical factors for the CMD and non-CMD groups are 0.121 and 0.088, respectively

Table 2   (continued)

Characteristics CMD group Non-CMD comparison group

Constant low n 
(column %)

Increasing 
medium n 
(column %)

Fluctuant high 
n (column %)

p-value of 
log-likelihood 
χ2 test

Differencegh 
in Nagelkerke 
pseudo-R2

Constant low n 
(column %)

Increasing 
medium n 
(column %)

p-value of 
log-likelihood 
χ2 test

Differenceh 
in Nagelkerke 
pseudo-R2

Clinical factorsd

 History of healthcare use for mental disordersf (Yes)
  Substance 

use disor-
ders

159 (2.3) 155 (3.5) 34 (4.0) 0.32 0.001 103 (1.0) 31 (1.7) 0.198 0

  ADHD 97 (1.4) 106 (2.4) 36 (4.2) 0.19 0.001 58 (0.6) 28 (1.6) 0.013 0.001
  Other mental 

disorders
126 (1.8) 146 (3.3) 60 (7.1)  < 0.001 0.004 59 (0.6) 41 (2.3)  < 0.001 0.003

 History of healthcare use for somatic disordersg (Yes)
  Diabetes mel-

litus
40 (0.6) 49 (1.1) 12 (1.4) 0.012 0.001 65 (0.6) 11 (0.6) 0.467 0

  Asthma 67 (1.0) 93 (2.1) 12 (1.4) 0.003 0.001 91 (0.9) 26 (1.5) 0.232 0
  Cardiovascu-

lar disor-
ders

115 (1.7) 101 (2.3) 41 (4.8)  < 0.001 0.002 143 (1.4) 44 (2.5) 0.084 0

  Neoplasm 262 (3.8) 208 (4.7) 58 (6.8) 0.34 0.001 348 (3.4) 91 (5.1) 0.112 0
  Musculo-

skeletal 
disorders

562 (8.2) 697 (15.8) 148 (17.4)  < 0.001 0.011 673 (6.5) 245 (13.8)  < 0.001 0.008

  Other 
somatic 
disorders

4226 (61.6) 3290 (74.5) 624 (73.3)  < 0.001 0.006 5273 (51.0) 1255 (70.8)  < 0.001 0.016
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trajectory group had around 1.2 months of unemployment 
throughout the observation period (Fig. 1).

Table 3 shows the distributions and associations of socio-
demographic, work-related and clinical factors across the 
identified trajectory groups among the CMD and the non-
CMD groups, respectively. The full model, including all 
covariates, explained 11% of the variance across the CMD 
trajectory groups (Nagelkerke pseudo-R2 value 0.109) and 
8% for the non-CMD trajectory groups (Nagelkerke pseudo-
R2 value 0.077). Educational level, living area and occu-
pational class explained 3%, 1% and 1% of the variance as 
individual factors (difference in pseudo-R2 = 0.027, 0.013 
and 0.014, respectively) for the CMD group. For the non-
CMD group, only educational level explained 3% of the vari-
ance as an influential individual factor (difference in pseudo-
R2 = 0.032). Other covariates had little to no contribution 
in explaining the variance of the full model (difference in 
pseudo-R2 =  ≤ 0.01; Table 3) for both CMD and non-CMD 
groups.

Compared with the ‘Constant low’ non-CMD group, 
a higher proportion of individuals had college/university 
education (31% vs 37%) and lived in big cities (47% vs 
52%) among the ‘Constant low’ CMD group. Those in the 
‘Decreasing low’ CMD group were more likely to have a 
higher educational level (23%) than both the ‘Increasing 
medium’ CMD group (17%) and ‘Constant medium’ non-
CMD group (17%).

Sensitivity analysis

The identified trajectory groups (Supplementary Fig. 2a–c) 
in the models adjusting for time-varying covariates (educa-
tional level, healthcare use for other mental disorders than 
CMD or somatic disorders), and the models excluding indi-
viduals with specialised healthcare with any ICD-10 F codes 
during 2011–2014 (Supplementary Fig. 3), were similar to 
the results from our main analysis.

Discussion

Main findings

We identified three trajectories, each for the outcome of WD 
and unemployment, during three years before and six years 
after an incident CMD diagnosis among 12,121 private sec-
tor employees aged 22–29 years. For the comparison group 
without an incident CMD diagnosis, two trajectories were 
identified for each outcome. Only 7% of in the CMD group 
belonged to a ‘Fluctuant high’ trajectory group with four 
months of WD in Y0, which peaked at seven months in Y + 3 
and reduced to five months in Y + 6. The ‘Constant low’ 
(85%) and ‘Increasing medium’ (15%) trajectory groups of 

WD in the comparison group had similar months of WD 
during the follow-up period as that for the CMD group. For 
unemployment among the CMD group, 15% belonged to an 
‘Increasing medium’ trajectory group that steadily increased 
from 1.3 months in Y0 to 2.6 months in Y + 6. The rest of 
the CMD group belonged to ‘Constant low’ (48%, 0 months 
between Y-3 and Y + 6) and ‘Decreasing low’ (36%, one 
month in Y-3 to 0.1 months in Y + 6) trajectory groups. The 
non-CMD comparison group had two constant trajecto-
ries of unemployment at low (82%, 0.1 months on average 
between Y-3 and Y + 6) and medium (18%, 1.2 months on 
average between Y-3 and Y + 6) levels. In the CMD group, 
sex, educational level and musculoskeletal disorders for WD, 
and educational level, living area and occupational class for 
unemployment, influentially determined the variance across 
the trajectory groups.

Discussion of the results

A previous study on trajectories of WD and unemploy-
ment before and after an incident diagnosis of CMD among 
youth aged 19–30 years identified five different trajectories 
for each outcome among both the CMD group and their 
non-CMD comparison group [5]. However, they included 
a more general study population, irrespective of their sector 
of employment or history of prior labour market attachment. 
The trajectory membership among young private sector 
employees in our study followed more homogenous patterns 
(three trajectories in the CMD group and two trajectories in 
the comparison group for both WD and unemployment) than 
that study. Individuals working in the private sector with 
previous attachment to the labour market through gainful 
employment can be considered to have lower variability in 
within-group characteristics than in a group not differenti-
ated by employment sector or history of employment. Inclu-
sion of only private sector employees with gainful employ-
ment at baseline leading to selection of a more homogenous 
group in our study may partly explain these differences. 
Moreover, the age range in the current study is narrower 
than the previous study. Alaie et al. 2023 [39] included 669 
private sector employees aged 19–20 years who had elevated 
depressive/anxiety symptoms in Swedish surveys completed 
in 2005 and followed them for the outcome of annual net 
days of SA, spanning from 2006 to 2018 (13 years). They 
identified four latent trajectories labelled: ‘Medium-increas-
ing’ (6%), ‘High-decreasing’ (7%), ‘Medium-fluctuant’ 
(14%), and ‘Low-constant’ (72%). A lower proportion (57%) 
of individuals belonging to the ‘Constant low’ trajectory in 
our study could be due to the differences in study popula-
tions and outcome measurements. The youth in this study 
with physician-diagnosed CMDs might have had a higher 
level of disease burden and subsequent WD than the youth 
who self-reported elevated depressive/anxiety symptoms. 
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Table 3   Distributions and associations of socio-demographic, 
work-related and clinical characteristics in each trajectory group of 
unemploymenta among the exposure group of young employees in the 
private sector with an incident diagnosis of common mental disor-

ders (CMDb) during 2014, aged 22–29 years, gainfully employed and 
residing in Sweden on 31-Dec 2014 (n = 12,121), and among their 1:1 
matchedc comparison group

Characteristics CMD group Non-CMD comparison group

Constant low n 
(column %)

Decreasing 
low n (column 
%)

Increasing 
medium n 
(column %)

p-value of 
log-likelihood 
χ2 test

Differencegh 
in Nagelkerke 
pseudo-R2

Constant low n 
(column %)

Constant 
medium n 
(column %)

p-value of 
log-likelihood 
χ2 test

Differenceh 
in Nagelkerke 
pseudo-R2

All (row per-
centage)

5868 (48.4) 4389 (36.2) 1864 (5.0) 9977 (82.3) 2144 (17.7)

Socio-demographic factorsd

 Sex
  Men 2550 (43.5) 1928 (43.9) 974 (52.3)  < 0.001 0.002 4405 (44.2) 1047 (48.8) 0.009 0.001
  Women 3318 (56.5) 2461 (56.1) 890 (47.7) 5572 (55.8) 1097 (51.2)

 Age (years)
  22–24 1810 (30.8) 1941 (44.2) 710 (38.1)  < 0.001 0.008 3577 (35.9) 884 (41.2) 0.042 0
  25–29 4058 (69.2) 2448 (55.8) 1154 (61.9) 6400 (64.1) 1260 (58.8)

 Educational level (years)
  Compulsory 

school 
(0–9)

466 (7.0) 542 (12.3) 395 (21.2)  < 0.001 0.027 913 (9.2) 490 (22.9)  < 0.001 0.032

  High school 
(10–12)

3200 (54.5) 2831 (64.5) 1126 (60.4) 5894 (59.1) 1263 (58.9)

  College/
university 
(> 12)

2162 (36.8) 997 (22.7) 322 (17.3) 3106 (31.1) 375 (17.5)

  Missing 40 (0.7) 19 (0.4) 21 (1.1) 64 (0.6) 16 (0.7)
 Family situation

  Single 4850 (82.7) 3735 (85.1) 1578 (84.7)  < 0.001 0.002 7854 (78.7) 1689 (78.8) 0.252 0
  Married/

cohabit-
ing

1018 (17.3) 654 (14.9) 286 (15.3) 2123 (21.3) 455 (21.2)

 Living areae

  Small cities/
villages

1028 (17.5) 1120 (25.5) 447 (24.0)  < 0.001 0.013 2073 (20.8) 522 (24.3) 0.002 0.001

  Medium-
sized 
cities

1770 (30.2) 1580 (36.0) 659 (35.4) 3257 (32.6) 752 (35.1)

  Big cities 3070 (52.3) 1689 (38.5) 758 (40.7) 4647 (46.6) 870 (40.6)
Work-related factorsd

 Occupational class
  Manual 

worker
2197 (37.4) 1768 (40.3) 650 (34.9)  < 0.001 0.014 4008 (40.2) 860 (40.1)  < 0.001 0

  Non-manual 
worker

1072 (18.3) 377 (8.6) 141 (7.6) 1688 (16.9) 147 (6.9)

  Missing 2599 (44.3) 2244 (51.1) 1073 (57.6) 4281 (42.9) 1137 (53.0)
 Occupational branch

  Agriculture 56 (1.0) 41 (0.9) 13 (0.7)  < 0.001 0.01 156 (1.6) 27 (1.3)  < 0.001 0.007
  Commerce 

and trans-
port

2064 (35.2) 1531 (34.9) 666 (35.7) 3748 (37.6) 839 (39.1)

  Construction 490 (8.4) 318 (7.2) 134 (7.2) 922 (9.2) 164 (7.6)
  Educa-

tion and 
research

193 (3.3) 122 (2.8) 49 (2.6) 307 (3.1) 56 (2.6)

  Financial 
and enter-
prise

246 (4.2) 117 (2.7) 40 (2.1) 392 (3.9) 62 (2.9)

  Healthcare 554 (9.4) 436 (9.9) 144 (7.7) 693 (6.9) 175 (8.2)
  Industry 655 (11.2) 490 (11.2) 220 (11.8) 1,158 (11.6) 210 (9.8)
  Others 1610 (27.4) 1334 (30.4) 598 (32.1) 2601 (26.1) 611 (28.5)
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Moreover, we included days with DP in the outcome. Due 
to the introduction of much stricter regulations in 2008 for 
being granted DP in Sweden, DP rates declined considerably 
in the later cohorts, in general [3] and specifically among 
young private sector employees [15]. This may suggest a 
higher level of severity of CMDs among those being granted 
DP than those receiving SA benefits only.

The majority of individuals in the CMD group followed 
‘Constant low’ WD and unemployment trajectories during 

the follow-up period (57% and 48%, respectively). However, 
these proportions were much lower than those in the non-
CMD group (85% and 82%, respectively). These findings 
show that youth in the private sector with CMDs seem to 
face more difficulties participating in the labour market than 
those without CMDs.

For WD trajectories among the CMD group, the propor-
tions of women in the ‘Increasing medium’ and ‘Fluctu-
ant high’ trajectories (around 60%) were higher than in the 

a Annual days enrolled as full-time unemployed at the Swedish Public Employment Service
b Any main diagnosis of CMD at inpatient or specialised outpatient healthcare or any prescription of antidepressant medication during 2014. The 
following codes were used to identify incident CMD: the International Classification of Diseases version 10 (ICD-10) codes for depressive dis-
orders (F32-33), anxiety disorders (F40-42), and reaction to severe stress and adjustment disorders (F43) or Anatomical Therapeutic Chemical 
(ATC) code N06A for any prescribed antidepressant medication use
c Matching factors: age, sex, educational level and living area
d All socio-demographic and work-related factors were measured at 31-Dec of the year before cohort entry date. The clinical factors were meas-
ured for a three-year period before the cohort entry
e Living area: big cities—Stockholm, Gothenburg and, Malmö; medium-sized cities—cities with more than 90,000 inhabitants within 30 km dis-
tance from the centre of the city; small cities/villages
f Measured as any inpatient or specialised outpatient healthcare due to any mental disorder diagnosis except CMDs (any ICD-10 F code except 
F32-33 and F40-43 codes). ‘No history of specialised healthcare use for a mental disorder diagnoses’ category is not presented. Substance use 
disorders (F10-19), Attention Deficit Hyperactivity disorder/ADHD (F90), other mental disorder (other F codes except F32-33 and F40-43)
g Measured as any inpatient or specialised outpatient healthcare due to any somatic diagnosis (any ICD-10 code except ‘F’, ‘O’, ‘P’ and ‘Q’ 
codes). ‘No history of specialised healthcare use for somatic diagnoses’ category is not presented. Diabetes mellitus (E10-14), Asthma (J45), 
Cardiovascular disorders (I00-99), Neoplasms (C00-D49), Musculoskeletal disorders (M00-99), other somatic disorders (other ICD-10 codes)
h Difference in Nagelkerke pseudo-R2 between model including tested variable and model without tested variable. Nagelkerke pseudo-R2 for full 
model, including all socio-demographic, work-related and clinical factors for the CMD and non-CMD groups are 0.109 and 0.077, respectively

Table 3   (continued)

Characteristics CMD group Non-CMD comparison group

Constant low n 
(column %)

Decreasing 
low n (column 
%)

Increasing 
medium n 
(column %)

p-value of 
log-likelihood 
χ2 test

Differencegh 
in Nagelkerke 
pseudo-R2

Constant low n 
(column %)

Constant 
medium n 
(column %)

p-value of 
log-likelihood 
χ2 test

Differenceh 
in Nagelkerke 
pseudo-R2

Clinical factorsd

 History of healthcare use for mental disordersf (Yes)
  Substance 

use disor-
ders

126 (2.1) 124 (2.8) 98 (5.3)  < 0.001 0.002 95 (1.0) 39 (1.8) 0.096 0

  ADHD 61 (1.0) 99 (2.3) 79 (4.2)  < 0.001 0.003 42 (0.4) 44 (2.1)  < 0.001 0.004
  Other mental 

disorders
116 (2.0) 143 (3.3) 73 (3.9) 0.001 0.001 70 (0.7) 30 (1.4) 0.436 0

 History of healthcare use for somatic disordersg (Yes)
  Diabetes 

mellitus
44 (0.7) 39 (0.9) 18 (1.0) 0.991 0 67 (0.7) 9 (0.4) 0.169 0

  Asthma 74 (1.3) 71 (1.6) 27 (1.4) 0.264 0 99 (1.0) 18 (0.8) 0.46 0
  Cardio-

vascular 
disorders

119 (2.0) 100 (2.3) 38 (2.0) 0.644 0 151 (1.5) 36 (1.7) 0.605 0

  Neoplasm 286 (4.9) 166 (3.8) 76 (4.1) 0.085 0.001 374 (3.7) 65 (3.0) 0.233 0
  Musculo-

skeletal 
disorders

652 (11.1) 534 (12.2) 221 (11.9) 0.684 0 757 (7.6) 161 (7.5) 0.404 0

  Other 
somatic 
disorders

3871 (66.0) 2996 (68.3) 1273 (68.3) 0.117 0.001 5331 (53.4) 1197 (55.8) 0.398 0
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‘Constant low’ group (50%). Alaie et al. 2023 also found 
that women had 1.7-times higher odds of belonging to the 
‘Medium fluctuant’ trajectory group than in the ‘Low con-
stant group’ [39]. This result among private sector employ-
ees corroborates previous findings that women generally 
have more WD [40] following a CMD diagnosis than men.

The ‘Constant low’ CMD trajectory group for both WD 
and unemployment had a higher proportion of individuals 
with college/university education than the other trajectory 
groups among those with CMD. This finding is compara-
ble with previous research among individuals with CMD 
without distinction for employment sector [5], among non-
manual workers in the private sector (trade and retail indus-
try) [41], and among private sector employees with elevated 
depressive/anxiety symptoms [39]; these studies showed 
higher educational levels among those with ‘Constant low’ 
WD trajectories. The ‘Constant low’ CMD trajectory groups 
for WD and unemployment in our study also had higher 
educational levels than the ‘Constant low’ non-CMD trajec-
tory group, emphasising the importance of education among 
individuals with CMDs. Those with a CMD diagnosis but 
higher educational level may have more control over their 
working hours and workload than those with lower educa-
tional level, reducing their risk of WD [5, 42]. Moreover, 
individuals in the ‘Constant low’ trajectory groups for either 
WD or unemployment may have experienced a delayed onset 
of symptoms of CMD, enabling them to complete their 
higher education. Consequently, despite their CMD diag-
nosis, they have a better prospect of avoiding marginalisa-
tion in the labour market than those with lower educational 
level. Around 42% and 70% of individuals with any mental 
disorder have their onset by age 14 and 25 years, respec-
tively [43]. Given the increasing significance of obtaining a 
quality education for job opportunities, this could elucidate 
why individuals with CMDs frequently face challenges in 
sustaining employment during adulthood [15, 16].

Only 7% of those with CMD followed a ‘Fluctuant high’ 
WD trajectory. This group followed an anticipated pattern 
of an initial increase of WD following a CMD diagnosis 
at specialised healthcare and then gradual decrease of WD 
due to improvement of symptoms of CMD through effec-
tive management of the disorders. However, this group also 
had already high levels of WD before the CMD diagnosis. 
It is possible that symptoms of CMD among these individu-
als were milder during those years. Therefore, they did not 
require contact with specialised healthcare; rather, they were 
managed in the primary healthcare settings. As their symp-
toms worsened, they possibly got a diagnosis in specialised 
healthcare and were included in our incident CMD cohort. 
Additionally, the individuals belonging to this group had 
a much higher proportion of healthcare use for musculo-
skeletal or other somatic disorders during the year before 
cohort entry than the ‘Constant low’ group. Musculoskeletal 

disorders are the second leading cause of WD in Sweden, 
after mental disorders [3], and may have contributed to this 
already high level of WD among the individuals in the ‘Fluc-
tuant high’ trajectory, even before their diagnosis of CMD in 
specialised healthcare. Similar to our ‘Fluctuant high’ WD 
trajectory group, Helgesson et al. (2018) previously reported 
a group of young individuals with CMDs (8.5% of the study 
population) who followed a trajectory of high levels of WD 
already before the CMD diagnosis (around 3 months in Y-3), 
increasing until Y + 3 (around 7.5 months) and then decreas-
ing gradually to 6 months in Y + 6 [5]. This trajectory group 
also had somewhat similar sociodemographic and clinical 
characteristics to what we observed in our study.

For the outcome of unemployment, the ‘Constant low’ 
CMD trajectory group were more likely to live in big cities 
and do non-manual work than the other trajectory groups. 
Higher opportunities for employment in urban settings [44] 
and non-manual workers having around two times lower 
risk of unemployment than manual workers, even after con-
trolling for age, educational level and living area [45], may 
explain these findings.

Methodological considerations

The study has several strengths; data from high-quality 
nationwide registers [28–33] allowed us to form a popula-
tion-based study cohort of all private sector employees and 
follow them for a long duration (three years before and six 
years after a CMD diagnosis) without any selective attri-
tion. Due to the breadth and depth of the population-level 
data, we could also form a comparison group matching on 
key socio-demographic covariates, enabling us to interpret 
whether certain results may be CMD-specific. There are also 
several limitations in our study. First, the exploratory nature 
of our analyses limits any possibility to comment on causal 
inferences. Trajectory groups identified by group-based tra-
jectory analysis are not fixed groups that exist in reality. 
Instead, these are data-driven identification of clusters of 
individuals who are expected to follow an approximate tra-
jectory of an outcome over time [35]. The choice of the final 
model specifying the optimal number of trajectory groups 
is guided by researchers’ expectations based on theory and 
previous literature, subject-related knowledge, and statistical 
criteria [35]. Therefore, any association between such groups 
as the dependent factor and another variable as a predictor 
cannot be considered causal. Second, as we used data from 
specialised healthcare to form the exposure group (incident 
CMD diagnosis) and to create the clinical factors at baseline, 
we may have missed CMD cases with less severe morbidity. 
However, the inclusion of information on antidepressant use 
from both specialised and primary healthcare to define inci-
dent CMD may have minimised any bias from this source. 
Although indications for antidepressant use may vary (e.g. 
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chronic pain), it is commonly prescribed for CMDs [46]. 
Third, most of the included factors did not show any asso-
ciation with the WD and unemployment trajectories among 
both the CMD and the non-CMD groups. Only ≤ 12% of the 
variability across the trajectory groups identified for WD and 
unemployment among the CMD and the non-CMD group 
were explained by the included socio-demographic, work-
related and clinical factors. This finding suggests that there 
could be additional factors of importance that are associated 
with WD, e.g. lifestyle factors, psychosocial work environ-
ment factors, and severity of CMD [18, 47], which we could 
not include due to lack of data on these variables. Therefore, 
future studies should investigate what other factors can be 
influential in explaining the membership to trajectories of 
high or increasing WD and unemployment among those with 
a CMD diagnosis in the private sector.

Conclusion

While the trajectories of WD and unemployment were con-
stantly low before and after a diagnosis of CMD for most 
young private sector employees, some unfavourable trajecto-
ries at medium and high levels were also identified. Individ-
uals were more likely to be women, with low education and 
with musculoskeletal disorders for belonging to such WD 
trajectories and more likely to be manual workers, have low 
education and living outside big cities for unemployment 
trajectories. Therefore, these specific vulnerable groups 
require special attention regarding their return-to-work pro-
cess following a CMD diagnosis to improve on individual 
and societal consequences of WD and unemployment.
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