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A B S T R A C T

Rationale: Symptoms of mental health problems have been shown to predict adverse labour market outcomes
including unemployment, but no studies have used sibling models to examine the relationship between clinically
diagnosed psychiatric conditions in adolescence and subsequent unemployment.
Objective: This study used extensive Swedish registry data to investigate the link between psychiatric conditions
diagnosed during military conscription and unemployment over two decades. Further, we identified whether this
relation was amplified during an economic downturn and tested whether it was affected by adjustment for
unobserved family characteristics using sibling fixed-effects models.
Method: Psychiatric conditions were diagnosed by psychologists and psychiatrists at military conscription in
sample of 929,191 Swedish men (mean age=18.4 years) between 1969 and 1989. The average number of days
unemployed per year was observed from 1992 to 2012, using the records of the Swedish Public Employment
Services.
Results: After adjustment for physical health and childhood socioeconomic status those diagnosed with any
psychiatric condition experienced approximately an additional 10 days per year unemployment compared to
others. Alcohol (16 days unemployment) and other substance use disorders (17 days) were the strongest pre-
dictors of exposure to future unemployment, followed by personality disorders (10 days), neurotic and adjust-
ment conditions (nine days), and depressive disorders (six days). Family background factors accounted for ap-
proximately half of the observed relationship between mental health conditions and unemployment. Psychiatric
conditions interacted with macroeconomic conditions such that those with pre-existing alcohol-related, and
neurotic and adjustment disorders were disproportionately more likely to become unemployed following the
1990s crisis in Sweden.
Conclusions: Adolescent mental health conditions forecast an elevated risk of unemployment, which endures
over the life course and is amplified in times of economic uncertainty. Investment in youth mental health ser-
vices and alcohol and substance use prevention programs may yield economic benefits by reducing un-
employment.

1. Introduction

Decades of research has demonstrated that unemployed individuals
are at markedly elevated risk of psychological distress and long-run
welfare and wage scarring effects (Clark et al., 2001; Daly and Delaney,
2013; Paul and Moser, 2009; Mousteri et al., 2018). Unemployment
also generates pervasive societal costs, including reduced productivity

and increased health care service usage and social welfare-related costs.
For these reasons, understanding the factors that shape unemployment
levels across working life is crucial. Unemployment is typically con-
sidered a consequence of prevailing economic conditions such as the
sharp decline in consumer demand and economic activity in the after-
math of the recent financial crisis. However, recent evidence suggests
that psychological problems may also play a key role in shaping adverse
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labour market experiences (Layard, 2013) including unemployment,
absenteeism, low productivity (Bubonya et al., 2016; Lagerveld et al.,
2010; Lerner and Henke, 2008), and reduced earnings (Butterworth
et al., 2012; Ettner et al., 1997). In the present study, we aimed to
extend existing work by examining the link between adolescent mental
health conditions and trajectories of unemployment across life. To do
so, we capitalized on data from a sample of almost all Swedish males
who underwent a mental health assessment during late adolescence as
part of compulsory military service between 1969 and 1989.

Understanding the potential impact of psychological problems on
unemployment is particularly important considering that the economic
burden of psychiatric disorders was estimated to be 3.5% of GDP in
European Union in 2010, with benefit expenditure and productivity
losses accounting for 50% of the total cost (Gustavsson et al., 2011;
OECD, 2015). Further, in advanced nations it has been suggested that
more than one third of sickness and disability caseloads may be due to
mental health problems (Layard, 2013). Similarly, in Sweden mental
health accounts for 60% of all sickness-benefits cases and represents a
key cause of labour market drop-out (OECD, 2013). Swedish young
people appear to be particularly vulnerable, and from 2003 to 2010
experienced a sustained growth in new disability claims due to mental
illness that was larger than that of other OECD countries for which data
are available (OECD, 2013).

International estimates of the unfavourable effect of mental health
on work outcomes are supported by a growing body of empirical work.
For example, Ettner et al. (1997) found that suffering from any mental
health condition in the last year predicted an 11-percentage point re-
duction in the probability of being employed among American workers.
Subsequent studies have confirmed that being currently diagnosed with
any psychiatric condition is linked to a reduced probability of being
employed or actively engaged in the labour market (Banerjee et al.,
2015; Chatterji et al., 2011). Psychological problems during childhood
have also been shown to forecast long-term economic outcomes in-
cluding sustained reductions in income (Evensen et al., 2017; Goodman
et al., 2011) and an elevated probability of unemployment (Egan et al.,
2015).

The above studies are notable in that they have taken steps to rule
out reverse causality (i.e., the contribution of labour market experi-
ences to mental health) either by incorporating instrumental variables
or by drawing on measures of mental health elicited in childhood.
Recent studies have also compared the economic outcomes of siblings
in order to account for confounding due to unobserved family back-
ground and neighbourhood factors (Currie et al., 2010; Delaney and
Smith, 2012; Evensen et al., 2017; Lundborg et al., 2014; Smith and
Smith, 2010). This comparison is necessary because growing up in
economically disadvantaged or otherwise adverse family conditions
could detrimentally affect both adolescent mental health and labour
market trajectories and explain why these outcomes are interrelated
(e.g., Hillis et al., 2004). For example, Fletcher (2013) examined
within-family differences in depressive symptoms among U.S. adoles-
cents to show that depressive symptoms predicted an earnings penalty
and decrease in the probability of labour force participation at age 30 in
a U.S. sample. Lundborg et al. (2014) drew on the same source of
Swedish military conscription data as the current study, to show that
being diagnosed with a psychiatric disorder in adolescence was asso-
ciated with reductions in the likelihood of positive earnings and total
earnings after controlling for unobserved family background effects.

While it is important to understand the determinants of income le-
vels, prior research suggests that the consequences of unemployment
for human welfare are particularly pronounced and far exceed the effect
of typical income changes on well-being (e.g., Blanchflower and
Oswald, 2004). We suggest that given the range of long-run individual
(e.g., reduced well-being, impaired employment prospects) and societal
impacts (e.g., health service and welfare costs) associated with job loss
(e.g., Clark et al., 2001; Daly and Delaney, 2013; Paul and Moser,
2009), it is now important to identify whether the long-term economic

consequences of psychiatric conditions extend to unemployment. To
date, just a single study has examined the link between mental health
and unemployment using a sibling comparison design (Egan et al.,
2016). The authors used a nationally representative American sample
to show that participants reporting high levels of psychological distress
in adolescence experienced an increased likelihood of unemployment
over 12 years after adjustment for all environmental and genetic factors
shared between siblings. However, this study relied on a self-reported
mental health instrument which may be prone to underreporting (Eaton
et al., 2000) and may fail to capture non-mood disorders when com-
pared to the ‘gold standard’ of clinical diagnostic interviews (Rumpf
et al., 2001).

In the current study, we incorporated sibling comparisons and
moved beyond prior research by examining whether psychiatric con-
ditions assessed via structured psychiatric interview in adolescence
were predictive of unemployment throughout life. Specifically, psy-
chiatric conditions were identified using the International Classification
of Diseases (ICD), the international diagnostic classification standard
for identifying the incidence of clinical conditions. Objective diagnoses
of mental disorders are expected to minimize the possibility of biased
self-assessments of mental health potentially influenced by individuals’
tendency to present favourable images of themselves (Van de Mortel,
2008). This objective assessment of mental health allowed us to con-
duct an extensive examination of the relationships between diagnosed
psychiatric conditions and unemployment as assessed through linkage
to records from the Swedish Public Employment Services (PES).

In addition, linkage to administrative records enabled us to test
whether those with psychological problems were more likely than
others to become unemployed following the early 1990s economic
crisis in Sweden. The 1990s Swedish economic crisis was triggered by
monetary policy failures to deal with inflation, budget deficits, high
interest rates, and a crash in the housing market (Englund, 1999). It led
to a dramatic increase in unemployment, which rose from 1.6% in 1990
to 8.2% in 1993. Alongside layoffs, employers relied increasingly on
fixed-term temporary contracts in the aftermath of the crisis, together
leading to a large increase in unemployment (Skans et al., 2009).

Workers with pre-existing psychological problems have been shown
to bear disproportionately larger shares of the recession costs compared
to those not suffering with low psychological well-being (e.g., Egan
et al., 2015; Evans-Lacko et al., 2013). Those experiencing high levels
of distress during childhood were more likely than others to become
unemployed during the 1980 UK recession (Egan et al., 2015). Simi-
larly, the unemployment penalty associated with pre-existing psycho-
logical distress was found to be significantly larger in the years after the
Great Recession (Egan et al., 2016). In the Swedish context, those who
had experienced prior hospitalisation for mental health issues were
shown to be particularly vulnerable to job loss following the Swedish
recession in the 1990s (Bharadwaj et al., 2015). We contribute to this
literature by examining the early 1990s macro-economic shock. We
hypothesized that this shock would amplify the detrimental effect of
adolescent mental health conditions on future unemployment. During
adverse economic conditions employers may tend to dismiss employees
with a history of reduced work performance or absenteeism, a strategy
that may disproportionally affect those with mental health conditions
(Bubonya et al., 2016; Lagerveld et al., 2010; Lerner and Henke, 2008).
Further, those with psychiatric conditions seeking work in competitive
labour markets may have difficulty meeting the arduous demands of the
job search-process and in meeting employer expectations of impression
and time management during job interviews and internships. We an-
ticipated that the uncertainty and stress associated with finding and
retaining work in an economic recession may be most likely to impact
the employment prospects of those diagnosed with neurotic and ad-
justment disorders, conditions closely related to anxiety proneness and
difficulties in coping with life stressors.
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2. Method

2.1. Study sample

The total available sample consists of approximately a million and a
half (1,465,987) Swedish men and is drawn from the combination of
multiple Swedish registries; mainly, the multi-generation register, the
integrated database for labour market research (LISA) and the con-
scription register. All males who have complete military enlistment
records and for whom at least one biological parent can be identified,
are included in the original sample. These men, who were born between
1951 and 1976, enlisted in military services in the period between 1969
and 1994, when serving in the Swedish defence was mandatory for all
males except those certified by a physician as severely diseased or
disabled. The study was approved by the Regional Ethics committee,
Stockholm, Sweden (2015/2097-31/1).

Using the 2012 migration and death registries, we could exclude
those who had died (46,475 individuals) and those who had left the
country (39,694 individuals). Those who were born after 1970 and
those who conscripted from 1989 and onwards were also removed from
the study sample (294,243 individuals). Those born after 1970 were
aged around 14- to 19-years old at conscription and were, thus, likely
still to be in education in 1990 when labour market events were first
recorded. Additionally, we did not include in the sample those who had
missing conscription information (156,399 individuals); for example,
conscription year, conscription centre and county of residence at con-
scription. Finally, we identified a sample of 929,191 Swedish males for
whom there is valid information on physical and mental health status at
conscription and labour market trajectories between 1990 and 2012.
For 407,099 individuals at least one full brother born between 1951
and 1976 could be identified in the sample and this sample of brothers
was used to incorporate sibling fixed effects into our models.

The sample average age at conscription is 18.4 years, with minimum
age being 16 years old and maximum age 26 years. The vast majority of
the sample (N=907,243; 97.6%) were 19 or younger when they went
through conscription examinations. The oldest cohort members were
born in 1950 and aged 40–63 years over the period from 1990 to 2012,
when unemployment has been assessed. The youngest cohort members
were born in 1970 and aged 20–42 years over the post-conscription
follow-up period. Integrating multiple waves of conscription data al-
lows the examination of unemployment over the full span of working
life from young adulthood and almost to age of retirement, which is
approximately 65 years of age in Sweden.

2.2. Measures and methods

2.2.1. Adolescent psychiatric conditions
Mental health diagnoses were registered as part of conscription

examinations, when the sample were in their late adolescence. All those
conscripted were interviewed by a psychologist. Where signs of psy-
chiatric illness were detected, individuals were referred to a psychia-
trist, who made a clinical diagnosis (Gale et al., 2014). It should be
noted here that not all those who underwent the conscription ex-
amination went on to complete military service. It is likely that men
who were diagnosed with mental health illness were more likely than
others to have been exempted from the army, particularly in the cases
of severe and disabling conditions. However, the data do not allow
those with mental illness who served in the army to be distinguished
from those who did not.

Diagnoses were grouped according to ICD-8 (1969–1986) and ICD-9
(1987–1989) codes as documented in prior papers (e.g., Gale et al.,
2014). The following diagnostic categories were available in the da-
taset: depressive disorders; neurotic (e.g., anxiety) and adjustment
disorders (e.g., transient situational disturbances); personality disorders
(e.g., paranoid, anti-social); alcohol-related disorders; other substance
use disorders; schizophrenia and other non-affective psychotic

disorders (e.g., acute paranoid reaction); and bipolar disorders. A full
breakdown of the range of disorders included within these categories
and examined in our analyses appears in Table S1 in the Supplementary
Materials. Potentially due to their severe and disabling nature, there
was a low prevalence of schizophrenia and other psychotic disorders
and bipolar disorders in the sample (193 and 32 individuals, respec-
tively). As such, it was not possible to examine the relation between
these diagnostic categories and future unemployment. However, those
diagnosed with these conditions were included in our analyses of the
overall effect of mental health. To do so, we produced an indicator
detailing whether each subject has been diagnosed with ‘any mental
condition’, having a prevalence of 6.5–7% in the full and the sibling
samples.

2.2.2. Unemployment
Unemployment was observed each year from 1990 to 2012, using

the records of the Swedish Public Employment Services (PES). This
variable captures whether an individual was registered as unemployed
at any point during each year. In Sweden, workers who are registered as
unemployed are entitled to generous unemployment benefits that might
be an incentive to register as unemployed among people who do not
intend to work in the future. However, there is a system for monitoring
the job seeking activities of unemployment benefits recipients in place.
Moreover, PES can decide that benefits will be reduced or discontinued
in the cases where recipients do not meet the job seeking requirements
for unemployment benefits uptake. Therefore, we expect that this
policy minimizes the risk of Swedish workers falsely registering as
unemployed in order to benefit from the unemployment compensation.

The contrast group comprises all other forms of activities, including
being employed and out of the labour force (e.g., due to disability or
education). The number of days spent in unemployment was also re-
corded annually for the period between 1992 and 2012.

Given that the unemployment indicator available in the LISA reg-
istry does not distinguish between the employed and the inactive
groups, the effect of being diagnosed with mental illness on the prob-
ability of being unemployed versus being in employment cannot be
directly inferred. To avoid underestimating the labour market effects of
mental health, we focus on time spent in unemployment, using the
annual average number of unemployment days during 1992–2012 as
the primary outcome of interest. The variable equals zero for the study
subjects who have never been registered as unemployed with the
Swedish PES.

When examining the potential impact of the 1990s Swedish mac-
roeconomic crisis, we use the binary indicator of whether the subject
was unemployed in 1990 and/or 1991 as the number of days spent
unemployed was not recorded in these years.

2.2.3. Confounding and potential mediating factors
Confounding factors, which could affect both the onset of mental

conditions in adolescence and the likelihood of spending prolonged
time in unemployment were controlled. Specifically, we adjusted for
objectively recorded body mass index (BMI) levels (e.g., BMI has been
linked to economic outcomes in this cohort; Lundborg et al., 2014),
height, systolic and diastolic blood pressure and muscle strength. Age at
conscription, year of testing, conscription testing centre, and county of
residence are also controlled.

Maternal socio-economic background during childhood was mea-
sured using her occupational status ranging from one to seven
(1= others/not classified, 2= unskilled worker, 3= skilled worker,
4= farmer/self-employed, 5= non-manual worker at lower level,
6=non-manual worker at intermediate level, 7= non-manual worker at
higher level). This categorical measure of occupational status, which is
drawn from the Swedish Housing and Population Censuses between
1960 and 1990, is constructed based on the Swedish Socioeconomic
Index (SEI) (Swedish National Central Bureau of Statistics, 1982). The
SEI is a standard framework for classifying occupations that mainly
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distinguishes between manual and non-manual occupations. The two
groups of occupations are further broken down by level of required
educational qualifications – for example, skilled and unskilled workers
in manual occupations and lower, intermediate, and high levels of
education in non-manual occupations. The ‘farmer/self-employed’ ca-
tegory includes employers (self-employed professionals and farmers).
The SEI classification has been shown to be a reliable proxy for adult
socio-economic status in Sweden (see for example, Breen and Jonsson,
2007).

Further, we considered the influence of factors that may explain the
link between adolescent mental health and unemployment; namely,
cognitive ability and adult socio-economic status. To test whether
cognitive skills could explain an association between mental health
problems and future economic outcomes, we used a measure of in-
telligence based on scores achieved in conscription tests assessing
verbal, technical, logical and spatial skills (with scores ranging from
one to nine based on test performance). We used measures of educa-
tional attainment (from 1= less than 9 years to 7= PhD) and adult
occupational socioeconomic position categories (1= others/not classi-
fied, 2= unskilled workers, 3= skilled workers, 4= farmers and self-em-
ployed, 5= non-manual workers at lower level, 6= non-manual workers at
intermediate level, 7= non-manual workers at higher level) to identify
whether the detrimental repercussions of mental health are driven
through selection into lower status jobs and/or inadequate accumula-
tion of skills, as reflected in reduced educational achievement.

Standardised versions of all continuous variables, namely, BMI,
height, systolic and diastolic blood pressure, muscle strength and cog-
nitive ability scores, are included in the models.

2.3. Analytical strategy

We modelled adult unemployment as a function of adolescent
mental health disorders and childhood and adult socio-economic
background, using specification (Model 1) below, where Unemploymenti
is the average number of days spent in unemployment per year during
the period spanning from 1992 to 2012.

Model 1:

= +

+

+

+ +

+ +

Unemployment b b Adolescent psychiatric conditions

b Childhood background factors

b Adolescent physical health

b Adolescent intelligence b Adolescent intelligence

b SES e

i

i

i i

0 1

2

3

4 5

5

We added terms b2–b5 at separate stages in order to observe the
process of gradually isolating the link between mental illness and
subsequent unemployment. We included controls for cognitive ability
and adult socioeconomic position and educational achievement at later
stages to examine whether such factors may act as pathways linking
mental health conditions to time spent in unemployment.

We estimate all models using the ordinary least squares (OLS)
method instead of estimating negative binomial models (which account
for over-dispersion in the main outcome of interest: unemployment
days). This method was used because negative binomial models may
fail to appropriately control for time-invariant covariates when esti-
mated using fixed effects, as in our sibling models (e.g., Allison and
Waterman, 2002). We also include supplementary tests re-estimating
all models using negative binomial models.

Next, we accounted for family-specific characteristics that may have
influenced both the likelihood of mental illness and poor performance
in the labour market. To do this, we estimated specification (Model 2)
below incorporating sibling fixed effects to adjust for unobserved con-
founding factors at the family level. Specifically, we estimated the
below model using a subsample restricted to brothers where j is an

index indicating the family each individual belongs to.

Model 2:

= +

+

+

+ + + +

Unemployment b b Adolescent psychiatric conditions

b Childhood background factors
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ij
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The term sj stands for the sibling fixed effects, capturing the
common family characteristics shared between siblings. Thus, we relied
on within-family variation in the presence of psychiatric conditions at
conscription in order to identify how these conditions relate to labour
market outcomes. Identification in this analysis relied specifically on
the 12.3% of the sibling sample who were discordant in diagnoses of
mental conditions (i.e., siblings from families where at least one sibling
was diagnosed with any mental condition at adolescence and at least
one sibling was not diagnosed).

Our final objective was to examine whether the potential un-
employment effects of psychiatric diagnoses in late adolescence were
magnified during economic downturns. For this purpose, we adopted a
difference-in-differences approach. In short, this method compares the
differences in the probability of unemployment between those with and
without mental disorders in the periods before and after the crisis. We
estimate specification (Model 3):

Model 3:

= +

+ +

+ ∗

+

+ +

Unemployment c c Adolescent psychiatric conditions

c Adolescent background factors c Recession
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)

(

)]

post recession psychiatric con

post recession others

pre recession psychiatric con

pre recession others
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,
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,
The effect of interest is the interaction term b4, which shows the

difference between the impact of adolescent mental health on the
probability of unemployment before and after the crisis. Unemploymentit
is the probability of being registered as unemployed in any given year
of the period of interest. Recessiont is a binary indicator taking the value
1 for the post-crisis period and 0 for the years prior to the crisis. Because
unemployment experiences are recorded only from 1990 onwards,
years 1990 and 1991 are considered the period prior to the recession.
The post-crisis era is defined as the time frame between 1993 and 1997.
We select these five years in the period following the crisis to cover the
whole era of the labour market decline (Bharadjwai et al., 2015;
Holmlund, 2003). As it is ambiguous whether 1992 should be cate-
gorised in the pre- or post-recession period, it is not included in our
analysis.

We fit a linear probability model to the observed data. We estimate
specification (Model 3) using the ordinary least squares method to
obtain the c4 coefficient. Despite issues associated with utilising linear
estimation in the prediction of probabilities, it has been shown that this
approach can yield consistent and unbiased estimates of marginal ef-
fects, which do not differ substantially from the probit and logit out-
comes (Angrist and Pischke, 2008; Wooldridge, 2003).
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3. Results

3.1. Descriptive statistics

Table 1 presents the descriptive statistics for all the key variables
used in our analyses for both the overall sample and the sibling sub-
sample. Both the prevalence of mental conditions and the distribution
of the covariates in the sibling sample are similar to those of the full
sample, indicating that the latter is representative of the study popu-
lation. Moreover, there are no major differences in the average number
of days spent unemployed between the full and sibling sample groups.
As shown in Table 1, the neurotic and adjustment disorders group had
the highest prevalence (4.6%) in both samples. Despite depression
being a relatively common mental health problem, a very small share of
study subjects were diagnosed with depressive disorders. This low share
likely reflects the nature of the set of depressive conditions diagnosed at
enlistment which was restricted to depressive conditions associated
with persistent impairment (e.g., depressive neurosis: Bronisch et al.,
1985) and psychosis (e.g., reactive depressive psychosis, manic-de-
pressive psychosis) (see Supplemental Materials, Table S1). Amongst
those included in the study missing data levels were very low and the
small portion of missing observations present (< 1%) were replaced
using mean imputation.

In Supplementary Material Tables S2 and S3, the distribution of the
main variables is shown by psychiatric diagnoses for both the siblings
and the full sample. Fig. 1 shows the average number of days spent in
unemployment per year and unemployment levels for each year be-
tween 1992 and 2012 for those with (27.5 days spent unemployed per
year) and without (17.7 days) any diagnosed psychiatric conditions.
Figs. S1 and S2 in the Supplemental Materials display the annual un-
employment days and levels by each diagnostic category.

3.2. Adolescent psychiatric conditions and unemployment in adulthood

First, we examined the potential effect of being diagnosed with any
mental health condition using the full sample of those conscripted. The
results of estimating Model 1, described above, appear in Table 2. After
adjusting for maternal socioeconomic status and adolescent physical
health, those diagnosed with any type of psychiatric condition in late
adolescence spent approximately 10 more days unemployed per year
than the remainder of the sample. Alcohol and other substance related
disorders were most closely related to future performance in the labour
market, being associated with 16 and 17 more days in unemployment
per year, respectively. Personality disorders predicted around 10 more
unemployment days, while neurotic and adjustment conditions were
associated with nine days of additional unemployment annually. Al-
though depression has been identified as a key determinant of labour
market adversities (e.g., Fletcher, 2013), it had the weakest association
with unemployment in our sample (six days per year).

Those diagnosed with psychiatric conditions had lower cognitive
ability scores and a 1-SD increase in cognitive ability predicted 4.7
fewer days unemployment per year. Cognitive ability appeared to ex-
plain approximately 23% of the link between suffering from any psy-
chiatric condition and unemployment. This explanatory effect did not
appear to vary markedly between diagnostic categories. Highest edu-
cational achievement had a direct effect on future unemployment but
did not appear to confound or mediate the relationship between ado-
lescent mental health and subsequent unemployment, after having
adjusted for maternal socio-economic background, adolescent physical
health, and cognitive ability. Adult occupational socioeconomic posi-
tion explained 14% of the remaining link between adolescent mental
health and adult unemployment. Specifically, those suffering from
psychiatric conditions in adolescence were more likely to find them-
selves in low status jobs which were associated with an enhanced
likelihood of unemployment. In the model adjusted for covariates and
potential mediators, being diagnosed with any psychiatric condition in
adolescence was associated with 6.7 additional days of unemployment
per year between 1992 and 2012. The strength of this association
varied between psychiatric conditions. Depressive disorders predicted
four more days in unemployment per year, while personality and
neurotic conditions were associated with around seven and six more
unemployment days, respectively. Alcohol and drug dependence were
associated with the greatest risk, predicting approximately 10 and 12
more unemployment days on an annual basis, respectively.

3.3. Sibling fixed-effects models

Table S4 in the Supplementary Materials displays the results of re-
estimating Model 1, using the available subsample of Swedish male
siblings. Prior to adjustment for sibling fixed effects the links between
adolescent psychiatric symptoms and subsequent unemployment in the
sibling subsample, are of similar magnitude and direction compared to
those estimated using the full sample.

Table 3 presents the key sibling fixed effects results derived from
estimating Model 2. Adjusting for unobserved family effects attenuated
the link between any psychiatric condition and unemployment by 47%
compared to the full sample estimates, as illustrated in Fig. 2. Similarly,
when examining individual conditions, with the exception of depressive
disorder, adjusting for the influence of the shared family environment
among siblings led to approximately a 47% decrease in strength of the
link between each individual adolescent mental condition and future
unemployment.

The impact of any adolescent mental health conditions and of
neurotic and adjustment disorders/personality disorder/alcohol-related
disorder/other substance use disorder was not fully explained by family
characteristics and remained highly statistically significant. In contrast,
the link between depressive disorder and future unemployment was
attenuated markedly to non-significance after adjustment for the family

Table 1
Descriptive statistics for the full (N=929,191) and sibling (N=407,099)
samples.

Diagnoses Full Sample Sibling Sample

% N % N

Any psychiatric condition 7.06 65,585 6.57 26,738
Depressive disorders 0.22 2052 0.18 733
Neurotic/adjustment disorders 4.59 42,637 4.23 17,219
Personality disorders 0.98 9130 0.87 3532
Alcohol related disorders 0.29 2703 0.28 1144
Other substance use disorders 0.45 4192 0.41 1661

Mean SD N Mean SD N

Unemployment (days per
year)a

16.73 28.97 929,191 16.82 28.92 407,099

Age at conscription 18.44 0.68 929,191 18.40 0.66 407,099
Maternal social statusb 3.61 1.50 921,970 3.63 1.48 405,784
Height (cm) 179.0 6.49 916,841 178.9 6.50 402,364
BMI (kg/m2) 21.53 2.76 916,570 21.51 2.72 402,247
Systolic blood pressurec 128.4 10.95 916,788 128.4 10.91 402,335
Diastolic blood pressurec 67.80 9.88 916,667 67.29 9.90 402,265
Muscle strength 2080 311.3 916,489 2084 313.5 402,165
Cognitive ability 5.17 1.94 919,532 5.11 1.95 403,530
Educational achievementd 3.77 1.39 928,190 3.75 1.39 406,665
Own occupational

socioeconomic positione
3.38 1.95 926,913 3.31 1.91 406,235

a Average number of days spent in unemployment per year during the period
between 1992 and 2012.

b Categorical variable.
c Measured in mmHg.
d From 1= less than 9 years to 7= PhD (variable treated as categorical in

main analyses).
e Categorical variable, measured in 1990.
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environment. It should be noted that the share of groups of siblings who
are discordant in depressive disorders is quite low in the study sample,
potentially limiting the identification of the impact of depressive dis-
orders on adult unemployment.

Overall, these findings suggest that unobserved shared family
background characteristics (e.g., an adverse family environment or
parental mental health problems) are correlated with both adolescent
mental health and lifelong labour market prospects and partially ex-
plain why these variables are interrelated.

3.4. Adolescent mental conditions and unemployment during the 1990s
Swedish crisis

The differences in the marginal effects of being diagnosed with
adolescent psychiatric symptoms on the average predicted probability
of being unemployed before and after the crisis are presented in
Table 4. Model 3 is estimated in both the full and siblings’ samples,

yielding consistent results. In the pre-crisis period those diagnosed with
psychiatric conditions experienced a 2.9 percentage point (pp) higher
level of unemployment than others and this increased to a 4.4 pp dif-
ference after the crisis. Our difference-in-differences models revealed
that those diagnosed with any psychiatric condition faced a statistically
significant 1.4 pp increased risk of unemployment from the pre-to post-
crisis period (an approximately 50% increase from a 2.9 pp to a 4.4 pp
gap), as shown in Fig. S3.

Those who had been diagnosed with neurotic- and adjustment-re-
lated disorders appeared to be most affected by the recession. This
group experienced an increase in the predicted probability of un-
employment of 1.7 pp from before to after the crisis (an increase of 63%
from a 2.7 pp to a 4.4 pp difference in unemployment levels between
those with neurotic/adjustment disorders and others). The worsening
labour market conditions in the aftermath of the financial crisis also led
to a rise in the risk of unemployment among those diagnosed with al-
cohol-related disorders compared to others’ 1.2 pp increased risk from

Fig. 1. Unemployment levels (% unemployed for one or more days in each year) and average number of days unemployed between 1990 and 2012 across groups with
and without any diagnosed mental health condition.

Table 2
Estimates of the association between adolescent psychiatric diagnoses and average number of days unemployed per year between 1992 and 2012 in the full study
sample (N=929,191).

Diagnostic Categories Conscriptiona Childhood SESb Physical healthc Cognitive abilityd Educatione Own SESf

Any psychiatric condition 11.19*** 10.56*** 9.97*** 7.65*** 7.86*** 6.73***
(0.15) (0.15) (0.15) (0.15) (0.15) (0.14)

Depressive disorders 7.05*** 6.83*** 6.35*** 5.31*** 5.35*** 4.11***
(0.77) (0.77) (0.77) (0.77) (0.76) (0.76)

Neurotic disorders 10.16*** 9.56*** 8.95*** 6.83*** 7.01*** 6.15***
(0.18) (0.18) (0.18) (0.18) (0.18) (0.17)

Personality disorders 12.48*** 11.75*** 10.10*** 8.44*** 8.70*** 6.95***
(0.40) (0.40) (0.40) (0.40) (0.40) (0.39)

Alcohol-related disorders 17.73*** 16.62*** 15.90*** 12.22*** 12.57*** 10.45***
(0.78) (0.77) (0.77) (0.78) (0.77) (0.77)

Other substance use disorders 19.00*** 18.19*** 17.19*** 14.83*** 14.82*** 12.08***
(0.62) (0.62) (0.63) (0.63) (0.62) (0.62)

Note. Robust standard errors appear in parentheses.
***p < 0.001, **p < 0.01, *p < 0.05.

a Conscription age, conscription year, conscription centre and county of residence controls are included.
b Controls for maternal socio-economic background are added.
c Controls for physical health assessed at conscription are added.
d Cognitive ability results from tests at conscription are added.
e Controls for highest educational qualification are added.
f Controls for own occupational status in 1990 are added.
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the pre-to post-crisis period (an increase of 25% from a 5.3 pp to a 6.6
pp gap). Thus, the observed increase in the strength of the association
between mental health and unemployment from before to after the fi-
nancial crisis was likely to be largely attributable to the elevated impact
of the crisis on those diagnosed with neurotic and adjustment condi-
tions or alcohol abuse and dependence.

3.5. Supplementary robustness tests

Because the main outcome (days spent in unemployment per year)
is over-dispersed, in addition to the OLS estimations reported above we
fit a negative binomial model to adjust for over-dispersion in the
number of days spent in unemployment during each year. As shown in
Fig. S4 in the Supplementary Materials, the two techniques evidently
result in estimates that do not differ substantially.

We also conducted additional analyses removing those who were
aged over 19 at conscription (3% of the sample) as this group may have
accumulated labour market experience at this point. As detailed in
Tables S5–S7 in the Supplementary Materials, we found effects of the
same magnitude and direction when excluding Swedish males who
were older than 19-years old at conscription from the samples.

Finally, we used an annually recorded indicator of disability pen-
sion/benefit take-up to identify study subjects who were likely to be out

Table 3
Sibling fixed-effects estimates of the effects of psychiatric diagnoses on average number of days unemployed per year between 1992 and 2012 (N=407,099).

Conditions Conscriptiona Childhood SESb Physical healthc Cognitive abilityd Educatione Own SESf

Any psychiatric condition 5.16*** 5.16*** 4.92*** 3.87*** 4.05*** 3.57***
(0.30) (0.30) (0.31) (0.31) (0.30) (0.30)

Depressive disorders 1.82 1.83 1.54 1.04 1.00 0.44
(1.56) (1.56) (1.56) (1.57) (1.55) (1.54)

Neurotic and adjustment 4.67*** 4.66*** 4.43*** 3.47*** 3.63*** 3.27***
(0.36) (0.36) (0.36) (0.36) (0.36) (0.36)

Personality disorders 5.27*** 5.28*** 5.07*** 4.02*** 4.28*** 3.65***
(0.82) (0.82) (0.82) (0.82) (0.81) (0.80)

Alcohol-related disorders 6.67*** 6.67*** 6.45*** 5.38*** 5.73*** 4.96**
(1.57) (1.57) (1.57) (1.57) (1.56) (1.54)

Other substance use disorders 9.47*** 9.47*** 9.12*** 8.13*** 8.27*** 6.87***
(1.32) (1.32) (1.32) (1.31) (1.30) (1.29)

Note. Robust standard errors appear in parentheses.
***p < 0.001, **p < 0.01, *p < 0.05.

a Conscription age, conscription year, conscription centre and county of residence controls are included.
b Controls for maternal socio-economic background are added.
c Controls for physical health assessed at conscription are added.
d Cognitive ability results from tests at conscription are added.
e Controls for highest educational qualification are added.
f Controls for own occupational status in 1990 are added.

Fig. 2. Fully adjusted estimates of the effect of psychiatric conditions on the
average number of days spent in unemployment per year by diagnostic category
in the full sample analyses and the sibling fixed effects models.

Table 4
Difference-in-differences estimates of the link between adolescent psychiatric diagnoses and the probability of unemployment before (1990–1991) and after
(1993–1997) the 1990s financial crisis in the full (N=929,191) and sibling (N=407,099) samples.

Disorder Diagnoses Full Sample Sibling sample

Pre-Crisis Post-Crisis DiDa Pre-Crisis Post-Crisis DiDa

Any psychiatric condition 0.029*** (0.001) 0.044*** (0.001) 0.014*** (0.001) 0.030*** (0.001) 0.046*** (0.001) 0.016*** (0.002)
Depressive disorders 0.034** (0.005) 0.019** (0.004) −0.014 (0.006) 0.020*** (0.007) 0.009 (0.006) −0.012 (0.010)
Neurotic/adjustment 0.027*** (0.001) 0.044*** (0.001) 0.017*** (0.001) 0.027*** (0.002) 0.048*** (0.003) 0.021*** (0.002)
Personality disorders 0.031*** (0.002) 0.035*** (0.002) 0.003 (0.003) 0.033*** (0.004) 0.035*** (0.003) 0.002 (0.005)
Alcohol-related disorders 0.053*** (0.005) 0.066*** (0.004) 0.012*** (0.006) 0.051*** (0.008) 0.070*** (0.006) 0.019** (0.010)
Other substance use disorders 0.054** (0.004) 0.058*** (0.003) 0.002 (0.005) 0.065*** (0.007) 0.054*** (0.005) −0.011 (0.008)
N 929,191 929,191 929,191 407,099 407,099 407,099
Person-year observations 1,853,432 4,621,003 6,474,435 812,312 2,025,236 2,837,548

Note. Robust standard errors, clustered at the individual level, appear in parentheses.
***p < 0.001, **p < 0.01, *p < 0.05.

a All reported marginal effects are calculated based on the estimation of difference-in-differences linear probability models including all covariates. The DiD
coefficient is the difference in marginal effects of mental illness on unemployment between those with and without mental conditions diagnosis before and after the
crisis.
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of the labour force. In Sweden, young workers with mental illness are
disproportionately represented in the group receiving disability assis-
tance and are likely to drop out of the labour market because of long-
standing illness (OECD, 2013). Thus, including such workers in the
sample might mask the real risk of unemployment faced by workers
who are actively participating in the labour market and result in un-
derestimation of the true effects. Excluding workers who received dis-
ability benefits at least once during the period between 1992 and 2012,
resulted in larger effects of adolescent mental health conditions on fu-
ture unemployment (see Supplementary Materials Tables S8–S10).
These findings suggest that the impact of adolescent mental illness on
adult unemployment outcomes might have been underestimated be-
cause data limitations did not allow to adjust for the selection of
workers with psychiatric conditions out of the labour force.

4. Discussion

Our results showed that psychiatric conditions diagnosed in late
adolescence forecasted unemployment across the lifespan in a popula-
tion sample of male Swedish workers. The long-term influence of pre-
labour market mental health could not be attributed to variation in
childhood socioeconomic status, family background, or objectively re-
corded indicators of adolescent physical health. Further, the predictive
power of adolescent mental health exceeded that of a 1-SD change in
cognitive ability, typically the strongest predictor of labour market
outcomes.

A key strength of the data used in this study is that specific types of
adolescent mental health conditions were diagnosed by psychiatrists,
which allowed us to clarify the strength of the contribution of neurotic
and adjustment, depressive, personality, alcohol and other substance
use related disorders to subsequent unemployment. Drawing on over
two decades of records from the Swedish Public Employment Services,
our findings suggest that alcohol and other substance dependence dis-
orders are most closely associated with a higher cumulative duration of
unemployment. This finding aligns closely with previous work that has
isolated the link between alcohol and substance use and reduced
earnings in the United States (e.g., Smith and Smith, 2010) and Sweden
(Lundborg et al., 2014a,b). In contrast, depressive disorders which have
been previously shown to forecast labour market outcomes (e.g.,
Fletcher, 2013) were not substantially associated with unemployment
in this sample. However, the larger category of neurotic and adjustment
disorders, which is more inclusive and contains related affective dis-
orders, was robustly related to subsequent unemployment.

Assessing the impact of ICD categories of mental disorders on adult
unemployment outcomes builds on prior work that has attempted to
identify potential variations in the labour market impacts of different
types of mental health disorders. For example, Ettner et al. (1997)
found indications in the data that alcohol dependence may be asso-
ciated with greater declines in probability of employment compared to
other disorders among American male workers. Methodological lim-
itations did not allow the authors to explicitly distinguish between the
impact of each type of mental disorder. Moreover, Kessler & Frank
(1997) uncover some evidence that affective disorders, such as major
depressive disorders, are associated with more severe work impairment
compared to substance use and anxiety disorders. However, this ana-
lysis was based on retrospective self-reports of workers that could have
been exaggerated because of pessimistic perceptions of functioning at
work among people with depressive disorders (Coyne and Gotlib,
1983).

An advantage of the data used in the study is that it was possible to
use a subsample of 400,000 siblings to compare the labour market
outcomes of brothers and control for all unobserved shared family
characteristics. Specifically, by exploiting sibling clusters we could
show that on average a sibling diagnosed with a psychiatric condition at
conscription experienced more unemployment throughout life than a
sibling with no diagnosed condition, which was the case for all

psychiatric conditions examined with the exception of depressive dis-
order, which was no longer related to unemployment after adjustment
for family fixed-effects. Overall, in contrast to prior work (e.g., Egan
et al., 2016), our sibling analyses suggested that it is crucial to adjust
for unobserved family characteristics in order to accurately estimate the
magnitude of the relationship between adolescent mental health and
unemployment. Further research is needed to identify the specific fa-
mily background factors (e.g., unmeasured aspects of socioeconomic
status, childhood adversities such as inadequate parenting, parental
divorce, exposure to parental mental health problems) that if not con-
sidered will bias estimates of the association of adolescent mental
health with unemployment in later life.

A third major contribution of the present study is that we explored
the influence of a major economic downturn on the career prospects of
workers with pre-existing mental health conditions. We showed that the
early 1990s Swedish recession, which resulted in an unprecedented
shock to the labour market, increased the unemployment penalty as-
sociated with poor mental health. On average, the increased risk of
unemployment among those suffering from a psychiatric condition
grew by 50% in the period following the shock. Those who had been
diagnosed with neurotic and adjustment disorders, conditions related to
problems in coping with significant life stressors, showed the largest
relative increase in risk of unemployment following the recession.
Similarly, those suffering from alcohol-related conditions showed a
marked increase in vulnerability to unemployment after the crisis.
While those with psychological problems have been shown to be dis-
proportionally more likely to become unemployed following economic
recessions (e.g., Egan et al., 2015; Egan et al., 2016; Evans Lacko et al.,
2013), the present findings point to variation in the labour market ef-
fects of specific types of mental illness during times of economic
hardship.

Further, we explored a set of potential pathways connecting ado-
lescent mental health to labour market success. We found little evi-
dence that academic disengagement or an increased risk of school
dropout (Fletcher, 2010) curtailed the employment prospects of those
diagnosed with psychiatric conditions. In contrast, occupational pres-
tige appeared to have some explanatory power: Those diagnosed with
psychiatric conditions tended to select into less secure manual and low-
skilled occupations early in their careers, which weakened their at-
tachment to the labour market throughout their careers (Bartley and
Owen, 1996). Those with adolescent mental health problems also
tended to have lower levels of cognitive ability which predicted an
increased risk of unemployment. The explanatory power of cognitive
ability may reflect either: (i) confounding (Daly, 2011) whereby in-
telligence may be the “true cause” of part of the association between
psychiatric diagnoses and unemployment (Gale et al., 2010), or (ii)
mediation whereby psychological problems may negatively affect the
development of cognitive skills (e.g., Brown et al., 2000), causing
subsequent adverse employment outcomes.

Finally, evidence suggests that adolescent mental health disorders
are key risk factors for mental ill health during adulthood (see for ex-
ample, Fryers and Brugha, 2013; Copeland et al., 2009). As adult
mental health disorders are shown to predict unemployment (e.g.,
Banerjee et al., 2015; Chatterji et al., 2011), it is highly likely that the
persistence of mental health problems into adulthood represents a key
pathway linking adolescent psychiatric disorders to adverse labour
market outcomes such as unemployment in adulthood. Further research
is necessary to explore the extent to which adult mental health pro-
blems explain the link between adolescent diagnoses and future em-
ployment prospects.

4.1. Limitations

The present study faced a number of key limitations. First, while we
could shed some light on potential mediating pathways, there are many
other reasons why psychiatric conditions could contribute to
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unemployment that were not assessed in this study. For those out of
work, mental health problems may impair their ability to search effi-
ciently for jobs, engage effectively in impression management during
the interview process, and re-enter employment quickly (Paul and
Moser, 2009). Those in employment may be more likely to be absent or
to experience reductions in job performance due to their mental health,
which could adversely affect the likelihood of being retained by em-
ployers (Lerner and Henke, 2008). Further, the adverse labour market
effects of psychiatric conditions may be exacerbated in the presence of
mental health stigma and discriminatory work practices (Rüsch et al.,
2005). As such, further research and detailed assessment is needed to
precisely delineate why unemployment tends to be a consequence of
poor mental health and the contexts where this is most likely to occur.

Another key limitation is that due to data constraints, we were not
able to definitively identify workers who were out of the labour force.
Therefore, we examined the effect of adolescent mental health on the
likelihood of unemployment relative to being employed or out of the
labour force. However, many individuals diagnosed with psychiatric
conditions are likely to have been out of the labour force, which we
suggest is likely to have biased our estimates downwards. In support of
this idea our sensitivity tests which excluded a subgroup who were
likely to be outside of the labour force (those in receipt of disability
pension/benefit) showed a slightly stronger association between ado-
lescent psychiatric conditions and employment prospects. Further re-
search is needed to decipher whether examining the employment ef-
fects of psychiatric conditions among those known to be actively
participating in the labour market would yield notably different esti-
mates to those identified in this study.

Third, our focus in the present study was on males, so we do not
know whether the same pattern of findings would be identified among
females. Meta-analytical evidence indicates that the association be-
tween psychological distress and unemployment tends to be stronger in
males than females (Paul and Moser, 2009). Further, the close link
between mental health problems and unemployment among men may
be particularly evident during times of economic recession (Evans-
Lacko et al., 2013). However, the largely cross-sectional nature of this
work means we cannot rule out the possibility of reverse causality:
Males may suffer greater psychological effects of unemployment than
females, as perhaps masculine identity is particularly threatened by job
loss. As such, longitudinal research is now needed to test whether the
potential impact of psychiatric conditions on finding and retaining
employment throughout life differs between males and females.

Although our sibling models represented an extensive adjustment
for unobserved aspects of the family environment as well as the portion
of genetic variation shared between siblings, it remains difficult to as-
certain whether omitted variables may have biased our estimates. For
instance, it was not possible to adjust for potentially important per-
sonality traits such as conscientiousness and self-control that have been
shown to predict a reduced risk of both mental health problems and
unemployment (Daly et al., 2015; Egan et al., 2017; Hakulinen et al.,
2015). While further work is needed to stringently isolate the specific
contribution of psychiatric conditions to unemployment, based on prior
work (e.g. Egan et al., 2015; Lundborg et al., 2014a,b) we anticipate
that omitting non-cognitive traits such as self-control may not have
markedly affected our results.

Finally, while not all men who were assessed at conscription went
on to serve in the army, the data did not allow those who served to be
distinguished from those who did not. Therefore, we cannot rule out the
possibility that military service might influence the employment pro-
spects of people with mental illness. While existing evidence on the
impact of compulsory military service on future earnings is contra-
dictory (see, for example, Hubers and Webbing, 2015; Grenet et al.,
2011), potential labour market effects of serving in the army have not
been studied explicitly for conscripts with mental health problems.

Moreover, as people with mental health problems may have been
more likely to be exempted from military service, it is possible that

potential conscripts either simulated or dissimulated symptoms of
mental illness in order to avoid military service or to ensure they had
the opportunity to serve. For example, it is possible that men who were
employed or in education at the time of conscription might simulate
mental illness symptoms in order to avoid military service. Not being
able to address this possibility could result in measurement error in the
assessment of diagnosed psychiatric conditions and an underestimation
of the association between adolescent mental health and subsequent
unemployment.

5. Conclusions

In summary, our results underscore the importance of psychiatric
disorders in shaping lifelong trajectories in the labour market. Prior
work has documented the substantial economic costs arising from
childhood and adolescent mental health problems due to their effect on
educational attainment and financial success throughout life (Fletcher,
2010; Goodman et al., 2011; Layard, 2013). Our study identifies an-
other enduring economic cost of psychiatric conditions, unemployment,
which is known to have profound effects on individual earnings and
subsequent mental health (Clark et al., 2001; Paul and Moser, 2009).

Our findings point to the importance of investment in childhood and
adolescent mental health treatment programs, which may yield sub-
stantial returns by improving the employment prospects and lifelong
welfare of those treated. They point specifically to the need to invest in
the prevention of adolescent alcohol and substance use problems,
which hinder future employment opportunities. Investment in Active
Labour Market Programmes (ALMPs) could enhance the employment
prospects of those with mental health problems and/or curb the ex-
acerbation of mental health problems during unemployment (Stuckler
et al., 2009). There is also scope for further prioritizing the mental
health and well-being of job seekers within the design of activation
schemes. In line with this suggestion, a recent meta-analysis indicated
that job search and training schemes are more effective in motivating
workers to regain employment when steps are taken to promote par-
ticipants’ psychological well-being including fostering self-confidence
and emphasizing social support (Liu et al., 2014).

Appendix A. Supplementary data

Supplementary data to this article can be found online at https://
doi.org/10.1016/j.socscimed.2018.12.030.
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