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Abstract

IMPORTANCE Mental health problems in early life are associated with labor market marginalization,
especially in youths with persistent internalizing and externalizing problems. However, previous
research has not adjusted for familial (genetic and shared environmental) factors.

OBJECTIVE To examine associations of early-life internalizing and externalizing problems with
adulthood unemployment and work disability, adjusting for familial factors.

DESIGN, SETTING, AND PARTICIPANTS This population-based prospective cohort study included
Swedish twins who were born in 1985-1986 and surveyed at 4 consecutive waves across childhood
and adolescence until 2005. Through linkage to nationwide registries, participants were followed up
from 2006 to 2018. Data analyses were conducted between September 2022 and April 2023.

EXPOSURES Internalizing and externalizing problems, assessed with the Child Behavior Checklist.
Participants were differentiated regarding duration of internalizing and externalizing problems
(persistent, episodic, and noncases).

MAIN OUTCOMES AND MEASURES Unemployment (180 days or more of being unemployed) and
work disability (60 days or more of being sickness absent or disability pensioned) during follow-up.
Cox proportional hazards regression models were calculated to obtain cause-specific hazard ratios
(HRs) with 95% CIs in the whole cohort and exposure-discordant twin pairs.

RESULTS Of 2845 participants, 1464 (51.5%) were female. Incident unemployment was
experienced by 944 (33.2%) and incident work disability by 522 (18.3%) participants. Compared with
noncases, persistent internalizing problems were associated with unemployment (HR, 1.56; 95% CI,
1.27-1.92) and work disability (HR, 2.32; 95% CI, 1.80-2.99). Similarly, compared with noncases,
persistent externalizing problems were associated with unemployment (HR, 1.87; 95% CI, 1.55-2.26)
and work disability (HR, 2.38; 95% CI, 1.87-3.03). Persistent cases had overall higher risks of adverse
outcomes than episodic cases. After adjustment for familial factors, associations with unemployment
were no longer statistically significant, whereas associations with work disability remained or were
only slightly reduced.

CONCLUSIONS AND RELEVANCE In this cohort study of young Swedish twins, familial factors
explained the associations between early-life persistent internalizing and externalizing problems and
unemployment; such factors were comparatively less important for the association with work
disability. This suggests nonshared environmental factors may be important for the risk of future
work disability among young individuals with persistent internalizing and externalizing problems.
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Key Points
Question Are early-life internalizing and

externalizing problems associated with

adulthood unemployment and work

disability, and do familial factors

(genetics and shared environment) play

a role in the association?

Findings In this cohort study of 2845

young Swedish twins prospectively

followed over the transition to

adulthood, both persistent internalizing

and externalizing problems were

associated with unemployment and

work disability. After adjustment for

familial factors, there was no association

with unemployment, but associations

with work disability remained similar.

Meaning These findings suggest that

nonshared environmental factors may

play a role in the longitudinal association

of early-life mental health problems with

adult work disability.
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Introduction

Mental health disorders are among the leading causes of the burden of disease in youths and adults
worldwide.1,2 There is growing recognition that internalizing (eg, depression, anxiety) and
externalizing (eg, disruptive conduct, substance use) disorders are key contributors to labor market
marginalization (LMM) today,3,4 as a substantial proportion of those affected are less likely to be
employed and, if employed, more likely to be on sickness absence or disability pension (often termed
“work disability”).5,6 Cross-national comparative data imply that up to 50% of all public expenditures
on work disability benefits are due to mental health disorders; among young adults, this figure moves
toward 50% to 80% across several Western societies.5-7 Furthermore, in Sweden, the labor market
situation for young adults has been particularly problematic over the past decade, with
unemployment rates higher than in many other societies.8 Concerns have therefore been raised that
long-term receipt of social benefits may trap economically inactive young adults in poverty and
welfare dependency over the longer term.5,6 This speaks to the importance of advancing empirical
evidence in this area to help reduce the individual and societal burden.

Through a preventive and economic lens, this bleak picture raises questions about the key
determinants of LMM among young individuals affected by mental health problems. This is especially
important given that many internalizing and externalizing disorders are common already in
childhood and adolescence,9,10 and even more common when including subclinical psychopathology
below the established diagnostic thresholds.11 Several longitudinal studies have demonstrated
associations between youth mental health problems and broad harms to overall life prospects,
including social, economic, and health-related adversities.12-15 However, a critical limitation of most
previous studies on affected youths is the lack of control for unmeasured familial factors (ie, genetics
and early-life family environment),16 which emerges as particularly relevant insofar as genetic
vulnerability is known to contribute to the risk of both developing mental health problems17 and
experiencing work disability.18-24

Twin studies have shown that genetics accounts for 42% to 49% of the variance in disability
pension due to mental disorders,18,19 and 33% to 49% of the variance in all-cause sickness
absence.20-22 Furthermore, a longitudinal twin study on young adult employees showed that the
association between lifetime internalizing disorders and sickness absence granted for somatic
diseases was influenced by genetic factors alone, while the association with sickness absence
granted for mental disorders was influenced by both genetic and nonshared environmental
factors.24 These studies collectively suggest that the largest share of individual differences in work
disability seems to be explained by nonshared environmental factors unique to the individual, that is,
experiences not shared by siblings within a twin pair. Conversely, with 1 exception,18 these studies
found no evidence of effects from shared environmental factors, including the early-life family
environment shared within a twin pair. Together, these studies highlight the importance of
accounting for potential confounding by familial factors when estimating the risk for unemployment
and work disability.

While previous genetically informative studies reporting on the association of youth mental
health problems with adulthood LMM suggest that unmeasured familial confounding is highly
relevant,23,25,26 important knowledge gaps remain to be addressed. First, in terms of duration, there
is a need to tease apart the course of mental health problems across childhood and adolescence in
relation to LMM, notably as studies suggest persistent cases fare worse than episodic cases.27-32 This
poorer long-term prognosis for persistent cases is observed for both internalizing27-29 and
externalizing problems,30,31 and applies to those assessed with structured clinical interviews or self-
report questionnaires. Next, in terms of timing, it still remains unclear if the onset of mental health
problems in childhood or adolescence is more harmful to adult health and functioning, as current
evidence is limited and inconsistent.23,25,28,29 Some research suggests adolescent-onset depression
is more likely to be associated with long-term negative outcomes than childhood-onset
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depression,28 while other research finds no difference when looking at internalizing and
externalizing problems more broadly.29

We aimed to investigate associations of early-life internalizing and externalizing problems with
adult unemployment and work disability using a Swedish population-based cohort of twins
prospectively followed from childhood to adulthood. Our objectives were (1) to examine whether
common childhood mental health problems are associated with elevated risk for LMM when taking
aspects of the duration and timing of such problems into account, and (2) to assess potential
confounding by familial factors.

Methods

Study Design and Population
Data were drawn from the Swedish Twin Project of Disability Pension and Sickness Absence
(STODS).33 Participants were originally included in a population-based longitudinal twin study, the
Twin Study of Child and Adolescent Development (TCHAD),34 comprising all twins born in Sweden
between May 1985 and December 1986 (2960 children in total). In TCHAD, the twins and/or their
parents were surveyed on 4 waves of measurement, when the twins were aged 8 to 9 years (wave 1),
13 to 14 years (wave 2), 16 to 17 years (wave 3), and 19 to 20 years (wave 4). At each wave, a
comprehensive battery of questionnaires on physical and mental health was mailed to all
participants. Response rates were 75%, 73%, 74%, and 78% for parents (waves 1 to 4), and 78%,
82%, and 59% for twin individuals (waves 2 to 4).

In STODS, extensive pseudonymized data from several nationwide registries were retrieved to
obtain information on a range of indicators on health and social functioning (eg, sickness absence
benefits, unemployment benefits). The personal identification number, which is assigned to all
Swedish residents,35 enabled linkage of the previously collected survey data with consecutive annual
registry-based data. After completion of wave 4, in 2005, twins were followed over a 13-year period
until the first incidences of 2 distinct outcomes (ie, long-term unemployment, work disability),
emigration or death (ie, censoring reasons), or the end of follow-up (ie, 2018), whichever came first.
In the retained cohort (2845 individuals), there were 1064 monozygotic (MZ), 764 dizygotic (DZ)
same-sexed, and 844 DZ opposite-sexed twin individuals, and 173 with unknown or missing
information.

This study was approved by the Regional Ethical Review Board in Stockholm. Informed consent
was obtained in writing from all TCHAD participants, who were also informed about registry-based
linkages. This report follows the Strengthening the Reporting of Observational Studies in
Epidemiology (STROBE) reporting guideline.

Exposures
The Child Behavior Checklist (CBCL),36 a widely used instrument for assessment of child adaptive
behaviors and problem behaviors, was used for exposure classification. The CBCL is based on a
Likert-scale response format and comprises items that load onto 2 broad-band scales: internalizing
problems and externalizing problems. The CBCL for ages 6 to 18 years was completed by parents at
waves 1 through 4, and the CBCL/Youth Self-Report was completed by twins at waves 2 through 4.
Caseness at a particular wave was counted as present if reported by either parent, twin individual, or
both, and defined as T-scores 65 or above on the relevant scale (eg, internalizing problems)
according to recommended cut-off scores.36,37

To differentiate the twin individuals regarding duration and timing of childhood or adolescent
mental health problems, we applied the following criteria. For duration of internalizing and
externalizing problems, we classified twin individuals who met the cut-off at 2 or more waves as
persistent cases, and those who met the cut-off at only 1 wave as episodic cases. Those who did not
meet the cut-off at any wave were identified as noncases. For those with internalizing or
externalizing problems or both (eg, first externalizing then internalizing, or vice versa), persistent
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cases were defined by meeting the cut-off at 2 or more waves, while episodic cases were defined by
meeting the cut-off for internalizing or externalizing problems at only 1 wave. Noncases were those
who did not meet the cut-off at any wave. Regarding timing, cases with early-onset were identified as
those meeting the cut-off at ages 8 to 9 or 13 to 14 years, whereas cases with later-onset were
identified as those meeting the cut-off at ages 16 to 17 or 19 to 20 years.

Outcomes
Consistent with prior research,27,38,39 we defined adult LMM as 2 outcomes, long-term
unemployment and work disability, during the follow-up from 2006 to 2018. Long-term
unemployment (recorded as a binary outcome) was operationalized as 180 or more annual net days
of being registered as full-time or part-time unemployed or included in labor market policy programs.
In Sweden, an individual needs to be unemployed, able to work, and ready to accept work that is
offered in order to qualify for unemployment benefits. Also, the beneficiary must have worked for at
least 6 months prior to becoming unemployed. Employment-related data were retrieved from the
Longitudinal Integration Database for Health Insurance and Labor Market Studies (LISA),40

administrated by Statistics Sweden.
Work disability (recorded as a binary outcome) was operationalized as 60 or more annual net

days of being registered as sickness absent or being granted disability pension. In Sweden, all
residents aged 16 to 65 years who have an income from work, unemployment, or other social
benefits are eligible for sickness absence benefits if there is a reduced work capacity due to disease
or injury. For the initial 14 days of a sick-leave spell, an employee receives sick pay from the employer,
although there is 1 qualifying day (more for those who are self-employed) without any pay. If work
capacity is still reduced after 14 days, the employee can apply for sickness absence benefits.
Furthermore, individuals aged 16 to 64 years who have a permanently impaired work capacity are
entitled to disability pension. Since 2003, only temporary activity benefits can be granted for young
individuals aged 19 to 29 years, whereas those aged 30 to 64 years can be entitled to permanent
sickness compensation. Work disability–related data were retrieved from the Micro Data for the
Analysis of Social Insurance (MiDAS) database, held by Swedish Social Insurance Agency.40,41

Covariates
Sex (male vs female) and educational level (low or medium with less than 14 combined years vs high
with 14 or more years), were included as covariates. Education was categorized according to the
highest level achieved across the follow-up based on data from LISA.40

Statistical Analysis
Data analyses were performed from September 2022 to April 2023. We ran Cox proportional hazards
regression models to estimate cause-specific hazard ratios (HRs) with 95% CIs for each of the 2
outcomes. Analyses were based on all available data. First, we analyzed all twins as unrelated
individuals while correcting standard errors for twin pair clustering. Next, to examine the extent to
which the associations between childhood and adolescent mental health problems and LMM were
consistent with a causal hypothesis, we conducted a co-twin control analysis42,43 including MZ and
same-sexed DZ twin pairs. A co-twin control design compares the outcomes in twins who differ from
each other on their exposure to a factor of interest. Twins share not only genetics (100% for MZ and,
on average, 50% for DZ) but also early-life family environment. By comparing differentially exposed
(ie, exposure-discordant) twins within a pair it is possible to adjust for all unmeasured factors shared
by the twins. We analyzed exposure-discordant MZ and DZ twin pairs together. We included
sociodemographic factors as covariates in further analyses. Also, we ran sensitivity analyses with
exposures entered as continuous variables (ie, T-scores averaged across waves of measurement).

Data management and analysis were performed using SAS version 9.4 (SAS Institute Inc) and R
version 4.1.3 (R Foundation for Statistical Computing). Statistical significance was set at P < .05, and
all tests were 2-tailed.
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Results

Of the 2845 participants included in analysis, 1464 (51.5%) were female, with 1297 (45.6%) attaining
higher education across both sexes (Table 1). Most twins had no childhood or adolescent
internalizing (2084 [73.3%]), externalizing (1999 [70.3%]), or internalizing and/or externalizing
(1685 [59.2%]) problems. Among those meeting the cutoff for any internalizing or externalizing
problems, there were more episodic (391 [13.7%] for internalizing; 465 [16.3%] for externalizing; 584
[20.5%] for internalizing and/or externalizing) than persistent (248 [8.7%] for internalizing; 259
[9.1%] for externalizing; 454 [16.0%] for internalizing and/or externalizing) cases. First incidences of
long-term unemployment and work disability were experienced by 33% and 18%, respectively.

Long-term Unemployment
Overall, childhood or adolescent mental health problems were associated with long-term
unemployment (Table 2). The only exception was in the comparison between persistent and
episodic cases with internalizing problems (HR, 1.12; 95% CI, 0.88-1.43). The associations with the
largest estimates were observed for externalizing problems: persistent cases showed increased risk
of unemployment both when compared with noncases (HR, 1.87; 95% CI, 1.55-2.26) and episodic
cases (HR, 1.46; 95% CI, 1.17-1.81). Most associations remained roughly unchanged after covariate
adjustment (eTable 1 in Supplement 1).

For externalizing problems, early onset was associated with increased risk of unemployment
compared with later onset (HR, 1.41; 95% CI, 1.01-1.96). There was no statistically significant
difference between early-onset and later-onset cases for other exposures (Table 3).

HRs for the association between childhood or adolescent mental health problems and
unemployment were greatly attenuated and were not statistically significant in co-twin control
analysis when contrasted with the individual-level analysis (Table 2). However, for internalizing
problems, an exception was observed when comparing episodic cases with noncases, with point
estimates being nearly the same in both analyses, albeit not statistically significant in co-twin control
analysis (HR, 1.35; 95% CI, 0.91-2.00).

Work Disability
Childhood or adolescent mental health problems were associated with work disability (Table 4).
Especially persistent cases showed higher risk of work disability than noncases: this was observed for
internalizing (HR, 2.32; 95% CI, 1.80-2.99), externalizing (HR, 2.38; 95% CI, 1.87-3.03), and
internalizing and/or externalizing (HR, 2.41; 95% CI, 1.95-2.99) problems. Most HRs for the
association between childhood or adolescent mental health problems and work disability remained
largely unchanged in co-twin control analysis when contrasted with the individual-level analysis.
Most associations remained significant after covariate adjustment (eTable 2 in Supplement 1).

As for timing, there was no statistically significant difference between early-onset and later-
onset cases regarding any of the exposures (Table 5). A similar pattern of findings was observed
when including continuous measures of childhood or adolescent mental health problems
(eTables 3-6 in Supplement 1).

Discussion

In this long-term follow-up study of Swedish twins, we investigated associations of early-life
internalizing and externalizing problems with adult long-term unemployment and work disability. We
also assessed potential confounding by familial factors.

Our findings contribute to research on mental health and adverse labor market outcomes in 3
important ways. First, our results in the whole cohort analysis replicated main findings of research
suggesting that youths with depression27,28 and conduct problems14,31 are at elevated risk of adverse
labor market outcomes. We found that persistent cases, in particular, had increased risk of
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unemployment and work disability, regardless of type of problem (ie, internalizing, externalizing).
Importantly, persistent cases were found to be at higher risk when compared with noncases as well
as episodic cases, with the only exception being the comparison between persistent and episodic
cases with internalizing problems where no difference was found.

Second, our results based on exposure-discordant twin pairs suggested familial factors may to
some extent underlie the association between childhood and adolescent mental health problems

Table 2. Hazard Ratios (HR) of Mental Health Problems in Childhood and Adolescence for Subsequent Long-term Unemployment During Follow-up

Mental health issue

Whole cohort Exposure-discordant twins

No. HR (95% CI) P value No. pairs HR (95% CI) P value
Internalizing problems

Episodic vs none

2690

1.39 (1.16-1.67) <.001

254

1.35 (0.91-2.00) .13

Persistent vs none 1.56 (1.27-1.92) <.001 0.96 (0.57-1.62) .88

Persistent vs episodic 1.12 (0.88-1.43) .37 0.71 (0.43-1.18) .19

Externalizing problems

Episodic vs none

2690

1.28 (1.08-1.53) .005

273

1.06 (0.74-1.51) .75

Persistent vs none 1.87 (1.55-2.26) <.001 0.99 (0.62-1.60) >.99

Persistent vs episodic 1.46 (1.17-1.81) <.001 0.94 (0.58-1.54) .81

Internalizing and/or externalizing problems

Episodic vs none

2690

1.26 (1.06-1.49) .007

344

1.00 (0.71-1.42) >.99

Persistent vs none 1.74 (1.47-2.06) <.001 1.00 (0.65-1.54) >.99

Persistent vs episodic 1.38 (1.14-1.68) .001 1.00 (0.65-1.54) >.99

Table 3. Hazard Ratios (HR) for Time-of-Onset of Mental Health Problems for Subsequent Long-term Unemployment, Comparing Early-Onset With Later-Onset Cases

Mental health issue

Whole cohorta Exposure-discordant twinsa

No. HR (95% CI) P value No. pairs HR (95% CI) P value
Internalizing problems

Later-onset 148 1 [Reference]
.14 21

1 [Reference]
.12

Early-onset 266 0.77 (0.55-1.09) 0.40 (0.13-1.28)

Externalizing problems

Later-onset 173 1 [Reference]
.04 17

1 [Reference]
.57

Early-onset 240 1.41 (1.01-1.96) 1.40 (0.44-4.41)

Internalizing and/or externalizing problems

Later-onset 225 1 [Reference]
.66 33

1 [Reference]
.51

Early-onset 392 0.94 (0.71-1.24) 0.75 (0.32-1.78)
a Including complete cases (ie, participants assessed at all 4 waves of measurements).

Table 4. Hazard Ratios (HR) of Mental Health Problems in Childhood and Adolescence for Subsequent Work Disability During Follow-up

Mental health issue

Whole cohort Exposure-discordant twins

No. HR (95% CI) P value No. pairs HR (95% CI) P value
Internalizing problems

Episodic vs none

2690

1.66 (1.31-2.10) <.001

254

1.67 (0.94-2.97) .08

Persistent vs none 2.32 (1.80-2.99) <.001 1.94 (1.00-3.77) .049

Persistent vs episodic 1.40 (1.02-1.92) .04 1.16 (0.64-2.13) .62

Externalizing problems

Episodic vs none

2690

1.38 (1.09-1.74) .006

273

1.12 (0.68-1.84) .66

Persistent vs none 2.38 (1.87-3.03) <.001 1.92 (1.04-3.56) .04

Persistent vs episodic 1.73 (1.28-2.32) <.001 1.72 (0.91-3.26) .10

Internalizing and/or externalizing problems

Episodic vs none

2690

1.41 (1.12-1.78) .003

344

0.97 (0.59-1.58) .89

Persistent vs none 2.41 (1.95-2.99) <.001 2.27 (1.24-4.15) .007

Persistent vs episodic 1.71 (1.32-2.21) <.001 2.35 (1.32-4.21) .003
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and later unemployment, and perhaps more so for persistent problems. Interestingly, we found that
episodic cases with internalizing problems had virtually the same point estimates in the whole cohort
analysis as in the co-twin control analysis, although the latter was not statistically significant.
Conversely, we found that familial factors may be of less importance for work disability, indicating
that nonshared environmental factors bear relevance for these associations. These findings extend
previous work on early-life psychopathology and confirm other research results suggesting familial
factors play an important role for some, but not all, LMM outcomes.23-26

Third, we found little evidence to support that the timing of mental health problems is related
to LMM. This is in line with some findings29 but is opposed to others28 reporting poorer long-term
outcomes following adolescent depression compared with childhood depression. However, for
externalizing problems, we observed that cases with early onset had higher risk of unemployment
than those with later onset: point estimates were almost the same in the whole cohort as in
exposure-discordant twin pairs, although the latter was not statistically significant.

Understanding the etiologic (and potentially causal) mechanisms underlying the associations
between childhood and adolescent mental health problems and adult LMM outcomes may help
inform further research into the specific factors that increase the risk for long-term adversities. The
potential effects of nonshared environmental factors, which usually are the circumstances unique to
the individual (eg, life events), emphasizes the possibilities to mitigate problems early on. This may
involve targeting individual or contextual risk factors such as childhood adversities.44-46 The role of
nonshared environmental factors also seems promising for the development of early prevention
targets that may, in effect, promote increased labor market participation in young individuals with
mental health problems.47,48 However, further research is warranted to assess if, how, and when such
targeted efforts need to be tailored for vulnerable groups.

Our findings suggest persistent psychopathology per se may be an early risk marker of work
disability, regardless of type of broad-band symptomatology. Persistent cases in our combined
conceptualization of internalizing and/or externalizing problems showed the highest risk of work
disability. This signals the relevance of considering persistent psychopathology more broadly,
consistent with emerging epidemiologic evidence on the role of a general psychopathology factor.49

Strengths and Limitations
Strengths of this study included the combination of extensive survey- and registry-based data. The
design of TCHAD, featuring a 4-wave data collection, enabled us to track internalizing and
externalizing problems across important developmental periods in a well-characterized cohort. We
included outcomes ascertained from high-quality nationwide registries, covering virtually all
individuals in Sweden.35,40,50 This should be contrasted with the many studies relying solely on self-
reported outcomes,12 which are prone to potential biases.51,52 Overall, our findings should apply to

Table 5. Hazard Ratios (HR) for Time-of-Onset of Mental Health Problems for Subsequent Work Disability, Comparing Early-Onset With Later-Onset Cases

Mental health issue

Whole cohorta Exposure-discordant twinsa

No. HR (95% CI) P value No. pairs HR (95% CI) P value
Internalizing problems

Later-onset 148 1 [Reference]
.50 21

1 [Reference]
.78

Early-onset 266 1.16 (0.76-1.76) 1.17 (0.39-3.47)

Externalizing problems

Later-onset 173 1 [Reference]
.22 17

1 [Reference]
.76

Early-onset 240 1.29 (0.86-1.91) 0.83 (0.25-2.73)

Internalizing and/or externalizing problems

Later-onset 225 1 [Reference]
.13 33

1 [Reference]
.83

Early-onset 392 1.32 (0.92-1.88) 1.10 (0.47-2.59)
a Including complete cases (ie, participants assessed at all 4 waves of measurements).
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the general population of young adults, as Swedish twins are representative of the general
population.53,54 However, our findings may not be generalizable to other countries or age cohorts.

This study also had several limitations. We relied on classification of internalizing and
externalizing problems based on parent- and self-reported information. Although the CBCL captures
many of the symptoms pertaining to a wide range of mental health disorders, the instrument is not
recommended for diagnostic ascertainment. This may call the validity of investigated exposures into
question. Moreover, we had limited possibilities to test any potentially indirect or mediating role of
adult mental health problems, which precluded us from drawing conclusions about intermediate
pathways involved. Furthermore, the estimates in some co-twin control analyses should be
interpreted with caution given the limited number of exposure-discordant twin pairs. Finally, we
were not able to assess the relative contributions from genetic vs shared environmental factors, as
there were too few exposure-discordant twin pairs for further analyses stratified by zygosity.

Conclusions

In this cohort study of young twins prospectively studied from childhood to adulthood, familial
factors explained the association of early-life persistent mental health problems with future
unemployment, whereas such factors seemed to be of less importance for work disability. This
suggests nonshared environmental factors may play an important role for the risk of future work
disability, thereby underscoring the opportunity for public mental health promotion already at
young ages.

ARTICLE INFORMATION
Accepted for Publication: April 27, 2023.

Published: June 8, 2023. doi:10.1001/jamanetworkopen.2023.17905

Open Access: This is an open access article distributed under the terms of the CC-BY License. © 2023 Alaie I et al.
JAMA Network Open.

Corresponding Author: Iman Alaie, PhD, Division of Insurance Medicine, Karolinska Institutet, SE-171 77
Stockholm, Sweden (iman.alaie@ki.se).

Author Affiliations: Division of Insurance Medicine, Department of Clinical Neuroscience, Karolinska Institutet,
Stockholm, Sweden (Alaie, Svedberg, Ropponen, Narusyte); Division of Child and Adolescent Psychiatry,
Department of Medical Sciences, Uppsala University, Uppsala, Sweden (Alaie); Finnish Institute of Occupational
Health, Helsinki, Finland (Ropponen).

Author Contributions: Drs Alaie and Narusyte had full access to all the data in the study and take responsibility for
the integrity of the data and the accuracy of the data analysis.

Concept and design: Alaie, Svedberg, Ropponen.

Acquisition, analysis, or interpretation of data: All authors.

Drafting of the manuscript: Alaie.

Critical revision of the manuscript for important intellectual content: Svedberg, Ropponen, Narusyte.

Statistical analysis: Alaie.

Obtained funding: Alaie, Narusyte.

Administrative, technical, or material support: Svedberg, Narusyte.

Supervision: Svedberg, Narusyte.

Conflict of Interest Disclosures: None reported.

Funding/Support: This work was financially supported by AFA Insurance (grant No. 190129), the Swedish
Research Council (No. 2019-01463), and Forte (No. 2022-00911). The Swedish Twin Project of Disability Pension
and Sickness Absence (STODS), as part of the Relations, Work and Health Across the Life-Course (REWHARD)
infrastructure, receives funding through the Swedish Research Council (grant No. 2017-00624). We acknowledge
the Swedish Twin Registry for access to data. The Swedish Twin Registry is managed by Karolinska Institutet and
receives funding through the Swedish Research Council (No. 2017-00641). The Twin Study of Child and Adolescent

JAMA Network Open | Psychiatry Mental Health Problems in Childhood and Adolescence and Adult Labor Market Marginalization

JAMA Network Open. 2023;6(6):e2317905. doi:10.1001/jamanetworkopen.2023.17905 (Reprinted) June 8, 2023 9/12

Downloaded From: https://jamanetwork.com/ by a Uppsala University User  on 09/11/2023

https://jama.jamanetwork.com/article.aspx?doi=10.1001/jamanetworkopen.2023.17905&utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jamanetworkopen.2023.17905
https://jamanetwork.com/pages/cc-by-license-permissions/?utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jamanetworkopen.2023.17905
mailto:iman.alaie@ki.se


Development (TCHAD) was funded by the Swedish Council for Working Life and Social Research (No. 2004-0383)
and the Swedish Research Council (No. 2004-1415).

Role of the Funder/Sponsor: The funders had no role in the design and conduct of the study; collection,
management, analysis, and interpretation of the data; preparation, review, or approval of the manuscript; and
decision to submit the manuscript for publication.

Data Sharing Statement: See Supplement 2.

REFERENCES
1. James SL, Abate D, Abate KH, et al; GBD 2017 Disease and Injury Incidence and Prevalence Collaborators.
Global, regional, and national incidence, prevalence, and years lived with disability for 354 diseases and injuries for
195 countries and territories, 1990-2017: a systematic analysis for the Global Burden of Disease Study 2017.
Lancet. 2018;392(10159):1789-1858. doi:10.1016/S0140-6736(18)32279-7

2. Reiner RC Jr, Olsen HE, Ikeda CT, et al; GBD 2017 Child and Adolescent Health Collaborators. Diseases, injuries,
and risk factors in child and adolescent health, 1990 to 2017: findings from the Global Burden of Diseases, Injuries,
and Risk Factors 2017 Study. JAMA Pediatr. 2019;173(6):e190337. doi:10.1001/jamapediatrics.2019.0337

3. Bültmann U, Arends I, Veldman K, McLeod CB, van Zon SKR, Amick III BC. Investigating young adults’ mental
health and early working life trajectories from a life course perspective: the role of transitions. J Epidemiol
Community Health. 2020;74(2):179-181. doi:10.1136/jech-2019-213245

4. Layard R. Mental health: the new frontier for labour economics. In: Cooper CL, ed. Wellbeing. 2013;2(1):1-22. doi:10.
1002/9781118539415.wbwell103

5. Organisation for Economic Cooperation and Development. Sick on the Job? Myths and Realities about Mental
Health and Work. OECD Publishing; 2012. doi:10.1787/9789264124523-en

6. Organisation for Economic Cooperation and Development. Fitter Minds, Fitter Jobs: From Awareness to
Change in Integrated Mental Health, Skills and Work Policies. OECD Publishing; 2021. doi:10.1787/a0815d0f-en

7. Kaltenbrunner Bernitz B, Grees N, Jakobsson Randers M, Gerner U, Bergendorff S. Young adults on disability
benefits in 7 countries. Scand J Public Health. 2013;41(12)(suppl):3-26. doi:10.1177/1403494813496931

8. Organisation for Economic Cooperation and Development. Youth unemployment rate (indicator). OECD
iLibrary. Published online 2023. Accessed January 7, 2023. https://www.oecd-ilibrary.org/employment/youth-
unemployment-rate/indicator/english_c3634df7-en

9. Kessler RC, Berglund P, Demler O, Jin R, Merikangas KR, Walters EE. Lifetime prevalence and age-of-onset
distributions of DSM-IV disorders in the National Comorbidity Survey Replication. Arch Gen Psychiatry. 2005;62
(6):593-602. doi:10.1001/archpsyc.62.6.593

10. Merikangas KR, He JP, Burstein M, et al. Lifetime prevalence of mental disorders in U.S. adolescents: results
from the National Comorbidity Survey Replication–Adolescent Supplement (NCS-A). J Am Acad Child Adolesc
Psychiatry. 2010;49(10):980-989. doi:10.1016/j.jaac.2010.05.017

11. Copeland W, Shanahan L, Costello EJ, Angold A. Cumulative prevalence of psychiatric disorders by young
adulthood: a prospective cohort analysis from the Great Smoky Mountains Study. J Am Acad Child Adolesc
Psychiatry. 2011;50(3):252-261. doi:10.1016/j.jaac.2010.12.014

12. Clayborne ZM, Varin M, Colman I. Systematic review and meta-analysis: adolescent depression and long-term
psychosocial outcomes. J Am Acad Child Adolesc Psychiatry. 2019;58(1):72-79. doi:10.1016/j.jaac.2018.07.896

13. Erskine HE, Norman RE, Ferrari AJ, et al. Long-term outcomes of attention-deficit/hyperactivity disorder and
conduct disorder: a systematic review and meta-analysis. J Am Acad Child Adolesc Psychiatry. 2016;55(10):
841-850. doi:10.1016/j.jaac.2016.06.016

14. Hale DR, Bevilacqua L, Viner RM. Adolescent health and adult education and employment: a systematic
review. Pediatrics. 2015;136(1):128-140. doi:10.1542/peds.2014-2105

15. Vergunst F, Commisso M, Geoffroy MC, et al. Association of childhood externalizing, internalizing, and
comorbid symptoms with long-term economic and social outcomes. JAMA Netw Open. 2023;6(1):e2249568. doi:
10.1001/jamanetworkopen.2022.49568

16. D’Onofrio BM, Sjölander A, Lahey BB, Lichtenstein P, Öberg AS. Accounting for confounding in observational
studies. Annu Rev Clin Psychol. 2020;16:25-48. doi:10.1146/annurev-clinpsy-032816-045030

17. Hannigan LJ, Walaker N, Waszczuk MA, McAdams TA, Eley TC. Aetiological influences on stability and change
in emotional and behavioural problems across development: a systematic review. Psychopathol Rev. 2017;4(1):
52-108. doi:10.5127/pr.038315

18. Harkonmäki K, Silventoinen K, Levälahti E, et al. The genetic liability to disability retirement: a 30-year
follow-up study of 24,000 Finnish twins. PLoS One. 2008;3(10):e3402. doi:10.1371/journal.pone.0003402

JAMA Network Open | Psychiatry Mental Health Problems in Childhood and Adolescence and Adult Labor Market Marginalization

JAMA Network Open. 2023;6(6):e2317905. doi:10.1001/jamanetworkopen.2023.17905 (Reprinted) June 8, 2023 10/12

Downloaded From: https://jamanetwork.com/ by a Uppsala University User  on 09/11/2023

https://jama.jamanetwork.com/article.aspx?doi=10.1001/jamanetworkopen.2023.17905&utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jamanetworkopen.2023.17905
https://dx.doi.org/10.1016/S0140-6736(18)32279-7
https://jama.jamanetwork.com/article.aspx?doi=10.1001/jamapediatrics.2019.0337&utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jamanetworkopen.2023.17905
https://dx.doi.org/10.1136/jech-2019-213245
https://dx.doi.org/10.1002/9781118539415.wbwell103
https://dx.doi.org/10.1002/9781118539415.wbwell103
https://dx.doi.org/10.1787/9789264124523-en
https://dx.doi.org/10.1787/a0815d0f-en
https://dx.doi.org/10.1177/1403494813496931
https://www.oecd-ilibrary.org/employment/youth-unemployment-rate/indicator/english_c3634df7-en
https://www.oecd-ilibrary.org/employment/youth-unemployment-rate/indicator/english_c3634df7-en
https://jama.jamanetwork.com/article.aspx?doi=10.1001/archpsyc.62.6.593&utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jamanetworkopen.2023.17905
https://dx.doi.org/10.1016/j.jaac.2010.05.017
https://dx.doi.org/10.1016/j.jaac.2010.12.014
https://dx.doi.org/10.1016/j.jaac.2018.07.896
https://dx.doi.org/10.1016/j.jaac.2016.06.016
https://dx.doi.org/10.1542/peds.2014-2105
https://jama.jamanetwork.com/article.aspx?doi=10.1001/jamanetworkopen.2022.49568&utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jamanetworkopen.2023.17905
https://dx.doi.org/10.1146/annurev-clinpsy-032816-045030
https://dx.doi.org/10.5127/pr.038315
https://dx.doi.org/10.1371/journal.pone.0003402


19. Narusyte J, Ropponen A, Silventoinen K, et al. Genetic liability to disability pension in women and men:
a prospective population-based twin study. PLoS One. 2011;6(8):e23143. doi:10.1371/journal.pone.0023143

20. Svedberg P, Ropponen A, Alexanderson K, Lichtenstein P, Narusyte J. Genetic susceptibility to sickness
absence is similar among women and men: findings from a Swedish twin cohort. Twin Res Hum Genet. 2012;15(5):
642-648. doi:10.1017/thg.2012.47

21. Gjerde LC, Knudsen GP, Czajkowski N, et al. Genetic and environmental contributions to long-term sick leave
and disability pension: a population-based study of young adult Norwegian twins. Twin Res Hum Genet. 2013;16
(4):759-766. doi:10.1017/thg.2013.36

22. Seglem KB, Torvik FA, Røysamb E, et al. A life course study of genetic and environmental influences on work
incapacity. Twin Res Hum Genet. 2020;23(1):16-22. doi:10.1017/thg.2019.116

23. Narusyte J, Ropponen A, Alexanderson K, Svedberg P. Internalizing and externalizing problems in childhood
and adolescence as predictors of work incapacity in young adulthood. Soc Psychiatry Psychiatr Epidemiol. 2017;52
(9):1159-1168. doi:10.1007/s00127-017-1409-6

24. Torvik FA, Gjerde LC, Røysamb E, et al. Genetic and environmental contributions to the relationship between
internalizing disorders and sick leave granted for mental and somatic disorders. Twin Res Hum Genet. 2014;17(4):
225-235. doi:10.1017/thg.2014.27

25. Amin R, Svedberg P, Narusyte J. Associations between adolescent social phobia, sickness absence and
unemployment: a prospective study of twins in Sweden. Eur J Public Health. 2019;29(5):931-936. doi:10.1093/
eurpub/ckz033

26. Lichtenstein P, Cederlöf M, Lundström S, et al. Associations between conduct problems in childhood and
adverse outcomes in emerging adulthood: a longitudinal Swedish nationwide twin cohort. J Child Psychol
Psychiatry. 2020;61(7):798-806. doi:10.1111/jcpp.13169

27. Alaie I, Philipson A, Ssegonja R, et al. Adolescent depression and adult labor market marginalization:
a longitudinal cohort study. Eur Child Adolesc Psychiatry. 2022;31(11):1799-1813. doi:10.1007/s00787-021-01825-3

28. Copeland WE, Alaie I, Jonsson U, Shanahan L. Associations of childhood and adolescent depression with adult
psychiatric and functional outcomes. J Am Acad Child Adolesc Psychiatry. 2021;60(5):604-611. doi:10.1016/j.jaac.
2020.07.895

29. de Groot S, Veldman K, Amick III BC, Oldehinkel TAJ, Arends I, Bültmann U. Does the timing and duration of
mental health problems during childhood and adolescence matter for labour market participation of young adults?
J Epidemiol Community Health. 2021;75(9):896-902. doi:10.1136/jech-2020-215994

30. Rivenbark JG, Odgers CL, Caspi A, et al. The high societal costs of childhood conduct problems: evidence from
administrative records up to age 38 in a longitudinal birth cohort. J Child Psychol Psychiatry. 2018;59(6):703-710.
doi:10.1111/jcpp.12850

31. Bevilacqua L, Hale D, Barker ED, Viner R. Conduct problems trajectories and psychosocial outcomes: a systematic
review and meta-analysis. Eur Child Adolesc Psychiatry. 2018;27(10):1239-1260. doi:10.1007/s00787-017-1053-4

32. Costello EJ, Maughan B. Annual research review: Optimal outcomes of child and adolescent mental illness.
J Child Psychol Psychiatry. 2015;56(3):324-341. doi:10.1111/jcpp.12371

33. Svedberg P, Mather L, Bergström G, Lindfors P, Blom V. Work-home interference, perceived total workload,
and the risk of future sickness absence due to stress-related mental diagnoses among women and men:
a prospective twin study. Int J Behav Med. 2018;25(1):103-111. doi:10.1007/s12529-017-9669-9

34. Lichtenstein P, Tuvblad C, Larsson H, Carlström E. The Swedish Twin study of CHild and Adolescent
Development: the TCHAD-study. Twin Res Hum Genet. 2007;10(1):67-73. doi:10.1375/twin.10.1.67

35. Ludvigsson JF, Otterblad-Olausson P, Pettersson BU, Ekbom A. The Swedish personal identity number:
possibilities and pitfalls in healthcare and medical research. Eur J Epidemiol. 2009;24(11):659-667. doi:10.1007/
s10654-009-9350-y

36. Achenbach TM, Ruffle TM. The Child Behavior Checklist and related forms for assessing behavioral/emotional
problems and competencies. Pediatr Rev. 2000;21(8):265-271. doi:10.1542/pir.21.8.265

37. Andrews JJW, Saklofske DH, Janzen HL. Handbook of Psychoeducational Assessment: Ability, Achievement,
and Behavior in Children. Academic Press; 2001.

38. Helgesson M, Björkenstam E, Rahman S, et al. Labour market marginalisation in young adults diagnosed with
attention-deficit hyperactivity disorder (ADHD): a population-based longitudinal cohort study in Sweden. Psychol
Med. 2021;53(4):1224-1232. doi:10.1017/S0033291721002701

39. Niederkrotenthaler T, Tinghög P, Alexanderson K, et al. Future risk of labour market marginalization in young
suicide attempters–a population-based prospective cohort study. Int J Epidemiol. 2014;43(5):1520-1530. doi:10.
1093/ije/dyu155

JAMA Network Open | Psychiatry Mental Health Problems in Childhood and Adolescence and Adult Labor Market Marginalization

JAMA Network Open. 2023;6(6):e2317905. doi:10.1001/jamanetworkopen.2023.17905 (Reprinted) June 8, 2023 11/12

Downloaded From: https://jamanetwork.com/ by a Uppsala University User  on 09/11/2023

https://dx.doi.org/10.1371/journal.pone.0023143
https://dx.doi.org/10.1017/thg.2012.47
https://dx.doi.org/10.1017/thg.2013.36
https://dx.doi.org/10.1017/thg.2019.116
https://dx.doi.org/10.1007/s00127-017-1409-6
https://dx.doi.org/10.1017/thg.2014.27
https://dx.doi.org/10.1093/eurpub/ckz033
https://dx.doi.org/10.1093/eurpub/ckz033
https://dx.doi.org/10.1111/jcpp.13169
https://dx.doi.org/10.1007/s00787-021-01825-3
https://dx.doi.org/10.1016/j.jaac.2020.07.895
https://dx.doi.org/10.1016/j.jaac.2020.07.895
https://dx.doi.org/10.1136/jech-2020-215994
https://dx.doi.org/10.1111/jcpp.12850
https://dx.doi.org/10.1007/s00787-017-1053-4
https://dx.doi.org/10.1111/jcpp.12371
https://dx.doi.org/10.1007/s12529-017-9669-9
https://dx.doi.org/10.1375/twin.10.1.67
https://dx.doi.org/10.1007/s10654-009-9350-y
https://dx.doi.org/10.1007/s10654-009-9350-y
https://dx.doi.org/10.1542/pir.21.8.265
https://dx.doi.org/10.1017/S0033291721002701
https://dx.doi.org/10.1093/ije/dyu155
https://dx.doi.org/10.1093/ije/dyu155


40. Ludvigsson JF, Svedberg P, Olén O, Bruze G, Neovius M. The longitudinal integrated database for health
insurance and labour market studies (LISA) and its use in medical research. Eur J Epidemiol. 2019;34(4):423-437.
doi:10.1007/s10654-019-00511-8

41. Swedish Social Insurance Agency. Mental disorder sick leave: A register study of the Swedish working
population in ages 20 to 69 years. Report in Swedish. Social Insurance Report. 2020:8. Accessed January 30,
2023. https://www.forsakringskassan.se/download/18.7fc616c01814e179a9f329/1656660446139/sjukfranvaro-i-
psykiatriska-diagnoser-socialforsakringsrapport-2020-8.pdf

42. Boomsma D, Busjahn A, Peltonen L. Classical twin studies and beyond. Nat Rev Genet. 2002;3(11):872-882.
doi:10.1038/nrg932

43. McGue M, Osler M, Christensen K. Causal inference and observational research: the utility of twins. Perspect
Psychol Sci. 2010;5(5):546-556. doi:10.1177/1745691610383511

44. LeMoult J, Humphreys KL, Tracy A, Hoffmeister JA, Ip E, Gotlib IH. Meta-analysis: exposure to early life stress
and risk for depression in childhood and adolescence. J Am Acad Child Adolesc Psychiatry. 2020;59(7):842-855.
doi:10.1016/j.jaac.2019.10.011

45. Schramm E, Klein DN, Elsaesser M, Furukawa TA, Domschke K. Review of dysthymia and persistent depressive
disorder: history, correlates, and clinical implications. Lancet Psychiatry. 2020;7(9):801-812. doi:10.1016/S2215-
0366(20)30099-7

46. Fairchild G, Hawes DJ, Frick PJ, et al. Conduct disorder. Nat Rev Dis Primers. 2019;5(1):43. doi:10.1038/s41572-
019-0095-y

47. McDaid D, Park AL, Wahlbeck K. The economic case for the prevention of mental illness. Annu Rev Public
Health. 2019;40:373-389. doi:10.1146/annurev-publhealth-040617-013629

48. Wykes T, Haro JM, Belli SR, et al; ROAMER consortium. Mental health research priorities for Europe. Lancet
Psychiatry. 2015;2(11):1036-1042. doi:10.1016/S2215-0366(15)00332-6

49. Caspi A, Moffitt TE. All for one and one for all: mental disorders in one dimension. Am J Psychiatry. 2018;175
(9):831-844. doi:10.1176/appi.ajp.2018.17121383

50. Ludvigsson JF, Almqvist C, Bonamy AKE, et al. Registers of the Swedish total population and their use in
medical research. Eur J Epidemiol. 2016;31(2):125-136. doi:10.1007/s10654-016-0117-y

51. Patten SB, Williams JVA, Lavorato DH, Bulloch AGM, D’Arcy C, Streiner DL. Recall of recent and more remote
depressive episodes in a prospective cohort study. Soc Psychiatry Psychiatr Epidemiol. 2012;47(5):691-696. doi:
10.1007/s00127-011-0385-5

52. Takayanagi Y, Spira AP, Roth KB, Gallo JJ, Eaton WW, Mojtabai R. Accuracy of reports of lifetime mental and
physical disorders: results from the Baltimore Epidemiological Catchment Area study. JAMA Psychiatry. 2014;71
(3):273-280. doi:10.1001/jamapsychiatry.2013.3579

53. Samuelsson Å, Ropponen A, Alexanderson K, Lichtenstein P, Svedberg P. Disability pension among Swedish
twins–prevalence over 16 years and associations with sociodemographic factors in 1992. J Occup Environ Med.
2012;54(1):10-16. doi:10.1097/JOM.0b013e31823d86d5

54. Zagai U, Lichtenstein P, Pedersen NL, Magnusson PKE. The Swedish Twin Registry: content and management
as a research infrastructure. Twin Res Hum Genet. 2019;22(6):672-680. doi:10.1017/thg.2019.99

SUPPLEMENT 1.
eTable 1. Associations Between Childhood/Adolescent Mental Health Problems and Adulthood Long-term
Unemployment, With Covariate Adjustment
eTable 2. Associations Between Childhood/Adolescent Mental Health Problems and Adulthood Work Disability,
With Covariate Adjustment
eTable 3. Associations Between Childhood/Adolescent Mental Health Problems and Adulthood Long-term
Unemployment, With Continuous Exposures
eTable 4. Associations Between Childhood/Adolescent Mental Health Problems and Adulthood Long-term
Unemployment, With Continuous Exposures and Covariate Adjustment
eTable 5. Associations Between Childhood/Adolescent Mental Health Problems and Adulthood Work Disability,
With Continuous Exposures
eTable 6. Associations Between Childhood/Adolescent Mental Health Problems and Adulthood Work Disability,
With Continuous Exposures and Covariate Adjustment

SUPPLEMENT 2.
Data Sharing Statement

JAMA Network Open | Psychiatry Mental Health Problems in Childhood and Adolescence and Adult Labor Market Marginalization

JAMA Network Open. 2023;6(6):e2317905. doi:10.1001/jamanetworkopen.2023.17905 (Reprinted) June 8, 2023 12/12

Downloaded From: https://jamanetwork.com/ by a Uppsala University User  on 09/11/2023

https://dx.doi.org/10.1007/s10654-019-00511-8
https://www.forsakringskassan.se/download/18.7fc616c01814e179a9f329/1656660446139/sjukfranvaro-i-psykiatriska-diagnoser-socialforsakringsrapport-2020-8.pdf
https://www.forsakringskassan.se/download/18.7fc616c01814e179a9f329/1656660446139/sjukfranvaro-i-psykiatriska-diagnoser-socialforsakringsrapport-2020-8.pdf
https://dx.doi.org/10.1038/nrg932
https://dx.doi.org/10.1177/1745691610383511
https://dx.doi.org/10.1016/j.jaac.2019.10.011
https://dx.doi.org/10.1016/S2215-0366(20)30099-7
https://dx.doi.org/10.1016/S2215-0366(20)30099-7
https://dx.doi.org/10.1038/s41572-019-0095-y
https://dx.doi.org/10.1038/s41572-019-0095-y
https://dx.doi.org/10.1146/annurev-publhealth-040617-013629
https://dx.doi.org/10.1016/S2215-0366(15)00332-6
https://dx.doi.org/10.1176/appi.ajp.2018.17121383
https://dx.doi.org/10.1007/s10654-016-0117-y
https://dx.doi.org/10.1007/s00127-011-0385-5
https://jama.jamanetwork.com/article.aspx?doi=10.1001/jamapsychiatry.2013.3579&utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jamanetworkopen.2023.17905
https://dx.doi.org/10.1097/JOM.0b013e31823d86d5
https://dx.doi.org/10.1017/thg.2019.99

