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ABSTRACT

Objectives: Little is known on how employment and work outcomes among 
young adults are in�uenced by their life course history of mental health problems. 
Therefore, the aims of this study were to identify trajectories of mental health 
problems from childhood to young adulthood and to investigate the association 
between these trajectories and employment and work outcomes among young 
adults.

Methods: Data were used of 360 participants of the Tracking Adolescents� 
Individual Lives Survey (TRAILS), a Dutch prospective cohort study, with 12-year 
follow-up. Trajectories of mental health problems, measured from childhood to 
young adulthood, were identi�ed with latent class growth models. Employment 
conditions and perceived psychosocial work characteristics were measured 
at age 22 years. We assessed the association of mental health trajectories with 
employment conditions and psychosocial work characteristics.

Results: Four trajectories of mental health problems were identi�ed: high-stable, 
decreasing, moderate-stable and low-stable. Young adults with high-stable 
trajectories of externalizing problems worked signi�cantly more hours (B=6.71, 
95% Con�dence Interval (95%CI) 2.82;10.6), and higher income (Odds Ratio 
(OR)=0.33, 95%CI 0.15;0.71), than young adults with low-stable trajectories Young 
adults with high-stable trajectories of internalizing problems worked fewer hours 
(B=-6.07, 95%CI -10.1;-2.05), reported lower income (OR=3.44, 95%CI 1.53;7.74), 
and poorer psychosocial work characteristics, compared to young adults with low-
stable trajectories. 

Conclusions: The results provide suggestive evidence that young adults with a 
history of internalizing problems are less likely to transition successfully into the 
labor market, compared to other young adults. Early detection of these problems 
is needed, to prevent young adults from adverse labor market outcomes.  
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INTRODUCTION

Mental health problems are negatively associated with employment outcomes, 
e.g., employment rates and wages.1�6 The burden of mental health problems goes 
along with enormous costs for individuals, employers and society, due to high 
unemployment and sickness absence rates, productivity loss at work, and health 
care utilization. For example, in the Netherlands the total costs for mental health 
problems is equal to 3.3% of the Gross Domestic Product (GDP).7 

About 75% of all mental health problems have their onset in adolescence, and 
the majority of these problems track into adulthood.8�10 Adolescence can be seen as 
a critical period for later life, characterized by physical, cognitive, psychological and 
social developmental processes.11 Adopting a life course perspective is of utmost 
importance to understand how mental health problems in adolescence are related 
to adverse employment and work outcomes later in life.12 

The available evidence shows that both externalizing and internalizing 
problems in adolescence are related to a variety of adverse life outcomes, 
including poor employment conditions.1�6 For example, Wickrama et al.6 found 
that adolescent conduct disorder, anti-social behavior and depressive symptoms 
were negatively associated with work stability (i.e., having a full-time job without 
disruptions in the previous year) and economic stability (i.e., no �nancial cutbacks 
or negative economic events) in adulthood. Fletcher4 and Johar et al.5 found that 
depression in adolescence is associated with higher unemployment rates, lower 
wages and receiving social payment in young adulthood. From a prevention 
perspective, these results suggest that e�ective policies and interventions aiming 
at mental health problems in early life may ameliorate the working life course. 

Conclusive inferences on the impact of adolescent mental health on 
transitioning into the labor market are limited by a number of methodological 
weaknesses in the available evidence. First, most studies assessed mental health 
problems once, while there is variation in the onset and course of mental health 
problems across childhood and adolescence. Evidence lacks on how di�erent 
developmental trajectories of mental health problems a�ect employment 
outcomes in adulthood.  Second, the available evidence solely regards global 
indicators of employment conditions, including working hours, wages and 
employment rates. Knowledge on how adolescent mental health problems a�ect 
young adults� perceptions of their psychosocial work environment (e.g., meaning of 
work, decision authority) is lacking. Prior studies have shown that poor perceptions 
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of the psychosocial work environment are associated with adverse labor market 
and health outcomes in adulthood.13�16 However, the aforementioned studies 
were not performed among starters at the labor market, making it impossible to 
disentangle whether early mental health problems in�uence the perception of 
the psychosocial work environment.  

Evidence on the impact of early mental health problems on starters at the 
labor market, i.e., young workers not yet in�uenced by a work history, may help to 
better understand if and how young adults are a�ected by their history of mental 
health problems regarding employment conditions and psychosocial work 
characteristics. The longitudinal 12-year follow-up TRacking Adolescents� Individual 
Lives Survey (TRAILS), covering adolescence and young adulthood with biennial 
measurements, enabled us to identify trajectories of mental health problems 
from childhood to young adulthood and to examine whether these trajectories 
predicted employment conditions and psychosocial work characteristics.  

METHODS

Sample and design
We analyzed data of TRAILS participants who had a paid job and were not enrolled 
in academic activities as a student (i.e., not following a study leading to a diploma) at 
age 22 years (N=360). Data collection of TRAILS started in March 2001, by inclusion 
of all children born between October 1 1989 and September 30, 1991 in �ve 
municipalities in the Northern part of the Netherlands, both urban and rural areas. 
In total, 2230 children and their parents provided informed consent to participate 
(mean age 11.1 years SD=0.55, response rate 76.0%). At baseline, no di�erences 
in psychopathology between respondents and non-respondents were observed.17 
In the second wave, N=2149 children participated (96.4% of baseline, mean age 
13.5 years, SD=0.53, in the third wave N=1816 (81.4% of baseline, mean age 16.3 
years, SD=0.69) in the fourth wave N=1881 (84.3% of baseline, mean age 19.1 years, 
SD=0.58) and in the �fth wave N=1775 (79.6% of baseline, mean age 22.3 years, 
SD=0.65). A more detailed description of the study can be found elsewhere.17�19 

Measures
Determinants
Mental health problems were measured at ages 11, 13.5 and 16 years with the Youth 
Self-Report (YSR) and at ages 19 and 22 with the Adult Self-Report (ASR), both 
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valid and reliable measures.20,21 From the original ASR with 126 items, 14 items 
were removed to make it comparable with the 112-item YSR. Questions regard 
externalizing (i.e., behavioral) and internalizing (i.e., emotional) problems in the 
past 6 months and can be scored as 0 = not true, 1 = somewhat or sometimes 
true, or 2 = very true or often true. The scale externalizing problems contains the 
subscales Aggressive Behavior and Delinquent Behavior. The scale internalizing 
problems contains the subscales Anxious/Depressed, Somatic Complaints and 
Withdrawn/Depressed. Standardized scores were used, and higher scores indicate 
higher levels of externalizing or internalizing problems.  

Outcome variables
Employment conditions concerned number of work hours, type of employment 
contract and income. 
Work hours were measured at age 22 years by asking the participants how many 
hours they worked per week.  
Type of employment contract was measured at age 22 years by asking the participants 
whether they had 1) a temporary contract, or 2) a permanent contract. 
Income was measured by asking participants their personal monthly income (on 
average). Answers were dichotomized into 1) less than 900 euros per month (i.e., 
less than net minimum income) or 2) more than 900 euros per month.  
Psychosocial work characteristics were measured at age 22 years with six subscales 
of the Copenhagen Psychosocial Questionnaire (COPSOQ): quantitative demands, 
work pace, decision authority, possibilities for development, job satisfaction and 
meaning of work.22 The subscales have �ve response categories (except for the 
subscale job satisfaction which had four response categories), and higher scores 
indicate higher levels of quantitative demands, decision authority, possibilities for 
development, job satisfaction, meaning of work and work pace. 

Confounding variables
Confounding variables concerned gender, intelligence, parental educational level, 
physical health and negative life events.
Gender was self-reported at child age 11 years.
Intelligence was determined at age 11 years with the Vocabulary and Block Design 
subtests of the Revised Wechsler Intelligence Scales for Children (WISC-R)23, 
leading to IQ-scores.24,25 
Parental educational level was measured at child age 11 years with a question about 
the highest level of education of the father or mother. If both levels were known 
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(which was the case in 85% of the parents), the highest level of education was 
used. Level of education was categorized into: low (primary, lower vocational and 
lower secondary education), medium (intermediate vocational and intermediate 
secondary) and high (secondary, higher vocational and university). 
Physical health was measured at age 11 years with the question: �How was your 
physical health the last two years?� Participants rated their health on a 5-point 
Likert-scale, with higher scores indicating better health. 
Childhood adversities were assessed at child age 11 years using eleven items, mostly 
answered by one of the parents. Items concerned family poverty (i.e., monthly 
net family income of less than 1135 euros), divorce of parents, death of parent(s) or 
sibling(s), serious illness of parent(s) or sibling(s), not living at home for more than 
three months, hospitalization (more than once), having an injury, serious illness of a 
friend, being bullied. Response options were yes/no. Being bullied was measured with 
peer nominations. A sum score was calculated, and categorized into: 0 = 0 childhood 
adversities, 1 = 1 or 2 childhood adversities, 2 = 3 or more childhood adversities.

Data analyses
First, we assessed the background characteristics of the sample. Second, we 
identi�ed trajectories of externalizing and internalizing problems based on all 
�ve measurement waves with growth mixture models (GMM). Growth mixture 
modeling identify di�erentiated subpopulations (latent classes), each of them with 
their speci�c longitudinal trend.26,27 A random intercept model was constructed with 
an unstructured time trend per individual (discrete time), in which the individual 
problems score was adjusted for gender, intelligence, parental educational level, 
physical health and childhood adversities. The time trend e�ect, residual variances 
and covariates� estimates varied per class. The selection of the model was based 
on the optimal combination of model �t indices (i.e., log-likelihood and Bayesian 
Information Criterion (BIC)), entropy (i.e., the probability of assignment to the right 
trajectory), and substantive meaningfulness of classes. Third, we performed linear 
(for continuous outcomes) and logistic (for categorical outcomes) regression 
analyses, to examine the associations of class membership of mental health 
trajectories with employment conditions and psychosocial work characteristics. 
All regression analyses were adjusted for gender, intelligence, parental educational 
level, physical health and childhood adversities.  

The statistical analyses were conducted using SPSS version 23.0 and Latent 
GOLD version 4.5.
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RESULTS

Sample characteristics
The total sample (mean age of 22.3 years, SD=0.69) consisted of 155 males (41.4%). 
Most young adults had a temporary contract (57.8%), and worked on average 29.3 
(SD=11.2) hours per week. Further characteristics are presented in Table 1.

Mental health trajectories from childhood to young adulthood
For both externalizing and internalizing problems, a �ve-class model was a better 
�tting model compared to the four-class model based on the log-likelihood and 
the BIC (Table 2). The four-class model was preferred above the �ve-class model, 
because of the substantive meaningfulness, interpretability of classes and the 
distribution of observations across the classes. Class 1 (high-stable trajectory) 
represented adolescents with persistently high scores over time (externalizing 
problems 39.7%, internalizing problems 19.2%); class 2 (decreasing trajectory) had 
high scores which decreased over time (externalizing problems 12.8%, internalizing 
problems 15.4%); class 3 (moderate-stable trajectory) had moderate scores that 
were persistent over time (externalizing problems 34.5%, internalizing problems 
46.3%) and class 4 (low-stable trajectory) had low scores that were persistent over 
time (externalizing problems N=13.0%, internalizing problems N=19.1%) (Figures 
1a and 1b).

Class membership of mental health trajectories (ages 11 to 22) as predictor of 
employment conditions and psychosocial work factors at age 22
Young adults with high-stable and moderate trajectories of externalizing problems 
worked over four hours more per week (B=6.71, 95% CI 2.82;10.6) and were more 
likely to have an income above 900 euros per month (OR=0.33, 95% CI 0.15;0.71) 
than young adults with low-stable trajectories of externalizing problems (Table 2 
and 3). No signi�cant associations were found for class membership of trajectories 
of externalizing problems and psychosocial work characteristics. Compared to 
young adults with low-stable trajectories of internalizing problems, young adults 
with high-stable trajectories of internalizing problems worked four hours less per 
week (B=-6.07, 95% CI -10.1;-2.05), were more likely to have an income below 900 
euros per month (OR=3.44, 95% CI 1.53;7.74), reported higher levels of quantitative 
demands (B=0.59, 95% CI 0.14;1.04), and less meaning of work (B=-0.74, 95% CI 
-1.45;-0.04) and of job satisfaction (B=-0.27, 95% CI 0.52;-0.02). 
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