
549Porru F, et al. J Epidemiol Community Health 2023;77:549–557. doi:10.1136/jech-2022-219487

Original research

Impact of mental disorders during education on work 
participation: a register- based longitudinal study on 
young adults with 10 years follow- up
Fabio Porru    ,1 Merel Schuring    ,1 Witte J G Hoogendijk    ,2 Alex Burdorf    ,1 
Suzan J W Robroek    1

To cite: Porru F, Schuring M, 
Hoogendijk WJG, et al. J 
Epidemiol Community Health 
2023;77:549–557.

 ► Additional supplemental 
material is published online 
only. To view, please visit 
the journal online (http:// dx. 
doi. org/ 10. 1136/ jech- 2022- 
219487).

1Department of Public Health, 
Erasmus MC, Rotterdam, The 
Netherlands
2Department of Psychiatry, 
Erasmus MC, Rotterdam, The 
Netherlands

Correspondence to
Fabio Porru, Department of 
Public Health, Erasmus MC, 
Rotterdam, The Netherlands;  
 f. porru@ erasmusmc. nl

Received 29 June 2022
Accepted 14 March 2023
Published Online First 
17 May 2023

© Author(s) (or their 
employer(s)) 2023. Re- use 
permitted under CC BY- NC. No 
commercial re- use. See rights 
and permissions. Published 
by BMJ.

ABSTRACT
Background Mental disorders are a leading cause 
of disability and a major threat to work participation 
in young adults. This register- based longitudinal study 
aims to investigate the influence of mental disorders 
on entering and exiting paid employment among 
young graduates and to explore differences across 
socioeconomic groups.
Methods Register information on sociodemographics 
(age, sex, migration background) and employment 
status of 2 346 393 young adults who graduated 
from secondary vocational (n=1 004 395) and higher 
vocational education or university (n=1 341 998) 
in the period 2010–2019 was provided by Statistics 
Netherlands. This information was enriched with register 
information on the prescription of nervous system 
medication for mental disorders in the year before 
graduation as a proxy for having a mental disorder. 
Cox proportional hazards regression models were used 
to estimate the influence of mental disorders on (A) 
entering paid employment among all graduates and (B) 
exiting from paid employment among graduates who 
had entered paid employment.
Results Individuals with mental disorders were less 
likely to enter (HR 0.69–0.70) and more likely to exit 
paid employment (HR 1.41–1.42). Individuals using 
antipsychotics were the least likely to enter (HR 
0.44) and the most likely to exit paid employment 
(HR 1.82–1.91), followed by those using hypnotics 
and sedatives. The association between mental 
disorders and work participation was found across 
socioeconomic subgroups (ie, educational level, sex 
and migration background).
Discussion Young adults with mental disorders are 
less likely to enter and maintain paid employment. These 
results ask for prevention of mental disorders and for a 
more inclusive labour market.

INTRODUCTION
The increase in life expectancy and public expen-
diture on welfare systems is leading to a growing 
need to enhance work participation, including 
workers with health problems.1 2 Welfare systems 
may achieve this by facilitating the entrance into 
the labour market as well as by preventing early 
exit from paid employment. Mental disorders are 
a major cause of disability and their impact on 
population health is on the rise3 4 with substantial 
direct (eg, treatments) and indirect costs (eg, loss of 
productivity).5 6 Mental disorders are a leading cause 

of long- term sickness absence7 8 and an important 
risk factor for early exit from paid employment 
due to disability benefits or unemployment.9–11 In 
Europe, 30%–50% of new disability benefits are 
due to mental disorders, with the proportion rising 
to 50%–80% if considering only young adults.12 13 
However, little is known about the influence of 
mental disorders on entering and maintaining paid 
employment among young adults. Insight into the 
influence of mental disorders on the transition from 
education to paid employment contributes to the 
prevention of social exclusion among young adults 
with mental disorders.

Mental disorders have typically an onset early 
in life,14 15 with three in four cases already present 
by the mid- 20s.16 Individuals who have suffered 
from a mental disorder during youth are more 
likely to never enter paid employment, and to 
prematurely exit paid employment due to unem-
ployment, disability or economic inactivity.17–26 

WHAT IS ALREADY KNOWN ON THIS TOPIC
 ⇒ Mental disorders are a leading cause 
of disability and a major threat to work 
participation in young adults.

 ⇒ Mental disorders during childhood and 
adolescents are associated with lower work 
participation later in life, partly due to lower 
educational attainment.

WHAT THIS STUDY ADDS
 ⇒ Students who completed postsecondary 
education are less likely to enter and maintain 
paid employment if they have suffered from a 
mental disorder in the year before graduation.

 ⇒ Individuals using antipsychotics were the least 
likely to enter and maintain paid employment, 
followed by those using hypnotics and 
sedatives.

HOW THIS STUDY MIGHT AFFECT RESEARCH, 
PRACTICE OR POLICY

 ⇒ These findings support the need to implement 
strategies for the prevention of mental 
disorders among young adults during education 
and to promote a more inclusive labour market. 
More research is recommended to investigate 
the differences in work participation across and 
within sociodemographic groups.
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The research agenda by Bültmann et al has suggested to 
pay attention to the transition from education to work as 
a crucial time window.12 For future research, they propose 
focusing, for example, on the influence of mental health in 
childhood and adolescence on school to work transitions of 
young adults, and on the interplay between major life tran-
sitions regarding transition timing and duration.12 Also, they 
suggest to adopt a life course approach and, for example, to 
look at the first job both as the end of a transition and as the 
start of a new one.12 Available literature on the association 
between mental disorders and work participation mainly 
relies on subjective assessment of mental disorders.9 19 27 
Moreover, most of these studies are based on cohort studies 
that do not offer insights across different mental disor-
ders.9 19 22 28–30 Studies assessing different mental disorders 
with an objective measure using national register data on 
the whole population are needed to understand the burden 
of mental disorders. For example, one study on over two 
million of Swedish young adults found that all severe mental 
disorders (such as bipolar disorders, depression and schizo-
phrenia) with onset before age of 25 years were associated 
with a higher risk of unemployment later in life.31 However, 
most studies19 22 24 25 focus on childhood and adolescence and 
did not investigate the association between mental disorders 
during the last stages of education—during which young 
adults experience major life changes12 and work participa-
tion. Moreover, little is known about sustained employment 
after initial entrance to the labour market.

In the current study, we investigate associations of mental 
disorders, using medication use as a proxy, with entering 
and maintaining paid employment using register data from 
all individuals who have graduated from intermediate 
and higher education in the Netherlands in the period 

2010–2019. Furthermore, educational level, sex and migra-
tion background will be explored because the prevalence 
of both mental health disorders and participation in paid 
employment differ across sociodemographic factors.

METHODS
Study design and population
Individual- level information from all residents in the Nether-
lands concerning the use of medication in the period between 
2009 and 2018 and sociodemographics, level of education and 
paid employment in the period between 2010 and 2019 were 
provided by Statistics Netherlands. In this longitudinal study, 
medication use was ascertained prior to completion of educa-
tion and individuals were followed up for up to 10 years. Indi-
viduals were included if they were 35 years or younger when 
they graduated. Only individuals who have obtained a formal 
postsecondary degree were included in the study. Lower levels 
of education and incompletely education due to dropo- ut are 
insufficiently reliable in available registers.

Measures
Paid employment
Monthly information on main income components was derived 
from Dutch tax registers and stored in the social statistical data-
base of Statistics Netherlands. The follow- up started 1 month 
after the date of diploma. Individuals were considered as having 
entered paid employment when the main source of income was 
paid employment or self- employment for at least three consec-
utive months. Among those who entered paid employment, 
persons were considered as having exited paid employment 
when they were not in paid employment or self- employed for at 
least three consecutive months.

Table 1 Descriptive information about sociodemographics and medication use for mental disorders in the year before graduation among 2 346 
393 graduates, stratified by level of education and sex

Level of education Sex

Secondary vocational (n=1 004 395) Higher education (n=1 341 998) Female (n=1 215 136) Male (n=1 130 006) Transgender (n=1 251)

M (SD) M (SD) M (SD) M (SD) M (SD)

Age at graduation 21.5 (3.5) 23.7 (3.1) 22.7 (3.4) 22.8 (3.6) 22.3 (3.3)

N (%) N (%) N (%) N (%) N (%)

Sex

  Female 477 803 (47.6) 737 333 (54.9) – – –

  Male 525 955 (52.4) 604 051 (45.0) – – –

  Transgender 637 (0.1) 614 (0.0) – – –

Migration background

  Native Dutch 742 413 (73.9) 986 630 (73.5) 881 662 (72.6) 846 441 (74.9) 940 (75.1)

  Moroccan 39 010 (3.9) 23 132 (1.7) 34 763 (2.9) 27 373 (2.4) *

  Turkish 44 863 (4.5) 25 520 (1.9) 37 672 (3.1) 32 698 (2.9) *

  Antillean 48 479 (4.8) 38 452 (2.9) 47 829 (3.9) 39 031 (3.5) 71 (5.7)

  Other European 25 502 (2.5) 41 621 (3.1) 35 340 (2.9) 31 743 (2.8) 40 (3.2)

  Other non- European 104 128 (10.4) 226 643 (16.9) 177 870 (14.6) 152 720 (13.5) 181 (14.5)

Medication use

  At least one medication 52 393 (5.2) 52 783 (3.9) 57 519 (4.7) 47 475 (4.2) 182 (14.5)

  Antipsychotics 7808 (0.8) 4606 (0.3) 5903 (0.5) 6470 (0.6) 41 (3.3)

  Anxiolytics 5057 (0.5) 5117 (0.4) 6792 (0.6) 3370 (0.3) 12 (1.0)

  Hypnotics and sedatives 2191 (0.2) 2227 (0.2) 2839 (0.2) 1567 (0.1) 12 (1.0)

  Antidepressants 20 498 (2.0) 25 291 (1.9) 32 255 (2.7) 13 433 (1.2) 101 (8.1)

  Psychostimulants 24 698 (2.5) 23 660 (1.8) 19 408 (1.6) 28 893 (2.6) 57 (4.6)

  Drugs for addiction 769 (0.1) 438 (0.0) 618 (0.1) 584 (0.1) *

*Number of individuals below 10 were not showed in the table due to the risk of disclosure.
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Mental disorders
Dispensed medication was used as a proxy for having a mental 
disorder. Individuals were identified as using a medication when 
they received a reimbursement by the healthcare insurances for 
purchasing the medication in the year before graduation. Six 
classes of medications were classified according to the Anatom-
ical Therapeutic Chemical Classification System 2021. Those 
six groups include different medications which may be used 
alone or in combination, and with different dose, each for the 
treatment of several disorders of varying severity. Likewise, a 
particular disorder may be treated with different medications. 
Antipsychotics (N05A), including sulpiride, are mainly used for 
psychotic disorders including schizophrenia, but also as an add- on 
for bipolar disorders and severe depression. This group (N05A) 
also includes lithium, which is mainly used for bipolar disorder, 
or as an add- on for severe depression. Anxiolytics (N05B), 
including diazepam, oxazepam and lorazepam, are mainly used 
for anxiety, but also for epilepsy. Hypnotics and sedative (N05C), 
including flurazepam, lormetazepam and temazepam, are mainly 
prescribed for insomnia, but also for anxiety, and epilepsy. 
Antidepressants (N06A), including fluoxetine, citalopram and 
sertraline, are mainly used for depression, but frequently also for 
anxiety, post- traumatic stress disorder and obsessive–compulsive 
disorder. Psychostimulants (N06B), including methylphenidate, 
can be used for the treatment of attention deficit- hyperactivity 
disorder (ADHD). The last group includes medications for addic-
tions (N07B), such as nicotine, alcohol and opioids.

Level of education
After mandatory secondary education, the Dutch education 
system provides different education careers in which secondary 

vocational education and higher education are distinguished. 
Higher education consists both of universities of applied sciences 
and research universities.

Sociodemographics
Register information was obtained about sex, age in the year 
of graduation and migration background. Yearly information 
about whether individuals were registered as female or male in 
the national register was provided. Those who were registered 
for at least two consecutive years as a female and for at least 
two consecutive years as a male were considered as transgender. 
Individuals were classified according to the migration back-
ground defined by the country of birth of the parents. When the 
parents had different countries of birth, the maternal country 
of birth was chosen. Individuals were divided into six groups: 
native Dutch, Turkish, Moroccan, Antillean- Surinamese, other 
European and other non- European. Turkish, Moroccan and 
Antillean- Surinamese were investigated separately as these are 
the largest minorities in the Netherlands. The division between 
other- European and non- European was made by convenience to 
have groups large enough for statistical analysis.

Statistical analyses
Descriptive statistics were used to describe the study popula-
tion and medication use in the population, stratified by level of 
education and sex (table 1). Cox proportional hazards regression 
models were used, first, to estimate the associations of medi-
cation use and sociodemographic covariates with entering paid 
employment among all graduates (table 2), and, second to inves-
tigate the associations of medication use and sociodemographic 

Table 2 The influence of medication use for mental disorders and sociodemographics on entering paid employment among secondary vocational 
education graduates (N=1 004 395) and higher education graduates (N=1 341 998)

Entering paid employment

Secondary vocational (n=1 004 395) Higher education (n=1 341 998)

Unadjusted Adjusted* Unadjusted Adjusted*

HR (95% CI) HR (95% CI) HR (95% CI) HR (95% CI)

Age at graduation 1.07 (1.07 to 1.07) 1.08 (1.08 to 1.08) 1.13 (1.13 to 1.13) 1.15 (1.15 to 1.15)

Sex

  Female 0.86 (0.85 to 0.86) 0.84 (0.84 to 0.85) 1.04 (1.04 to 1.05) 1.13 (1.13 to 1.14)

  Male Ref. Ref. Ref. Ref.

  Transgender 0.57 (0.52 to 0.62) 0.54 (0.49 to 0.59) 0.57 (0.51 to 0.63) 0.58 (0.52 to 0.65)

Migration background

  Native Dutch Ref. Ref. Ref. Ref.

  Moroccan 0.58 (0.57 to 0.58) 0.57 (0.57 to 0.58) 0.99 (0.97 to 1.00) 0.86 (0.85 to 0.87)

  Turkish 0.62 (0.61 to 0.63) 0.62 (0.62 to 0.63) 0.88 (0.87 to 0.90) 0.77 (0.76 to 0.78)

  Antillean 0.59 (0.58 to 0.60) 0.54 (0.53 to 0.55) 0.91 (0.90 to 0.92) 0.73 (0.72 to 0.74)

  Other European 0.83 (0.81 to 0.84) 0.79 (0.78 to 0.80) 0.80 (0.79 to 0.81) 0.68 (0.67 to 0.69)

  Other non- European 0.60 (0.59 to 0.60) 0.54 (0.53 to 0.54) 0.57 (0.56 to 0.57) 0.45 (0.45 to 0.45)

Medication use†

  Any 0.80 (0.79 to 0.81) 0.70 (0.70 to 0.71) 0.88 (0.87 to 0.88) 0.69 (0.68 to 0.69)

  Antipsychotics 0.52 (0.51 to 0.53) 0.44 (0.43 to 0.46) 0.65 (0.62 to 0.67) 0.44 (0.42 to 0.46)

  Anxiolytics 0.73 (0.71 to 0.76) 0.63 (0.61 to 0.65) 0.92 (0.89 to 0.95) 0.65 (0.63 to 0.67)

  Hypnotics and sedatives 0.64 (0.61 to 0.67) 0.55 (0.52 to 0.58) 0.79 (0.75 to 0.83) 0.54 (0.51 to 0.57)

  Antidepressants 0.85 (0.83 to 0.86) 0.70 (0.69 to 0.71) 0.99 (0.97 to 1.00) 0.71 (0.70 to 0.72)

  Psychostimulants 0.83 (0.82 to 0.84) 0.78 (0.77 to 0.79) 0.76 (0.75 to 0.77) 0.68 (0.67 to 0.69)

  Drugs for addiction 1.11 (1.03 to 1.20) 0.81 (0.75 to 0.87) 1.19 (1.07 to 1.32) 0.78 (0.70 to 0.87)

*Adjusted for sociodemographics (age at graduation, sex, migration background).
†Individuals not using medication were used as a reference.
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covariates with exit from paid employment during follow- up 
among those who have entered paid employment (table 3). Both 
survival analyses were performed unadjusted and adjusted for 
sociodemographics. Individuals were censored when having 
missing information about paid employment for three consec-
utive months. All analyses were stratified by educational level.

Cox proportional hazards regression models with the same 
procedure for censoring and stratification and adjusted for 
sociodemographics were used to perform two additional strati-
fied analyses. First, the associations of using at least one medica-
tion with entering and exiting paid employment were estimated 
within sex and migration groups (online supplemental table 
S1). Second, the associations of specific medications used with 
entering and exiting paid employment were estimated within sex 
and migration background groups (online supplemental tables 
S2–S3).

RESULTS
Sociodemographics and medication use
The study population encompassed over 2.3 million graduates. 
Table 1 shows that the group of secondary vocational educa-
tion graduates consisted of more males (52.4%) than females 
(47.6%), while the higher education group consisted of 
more females (54.9%) than males (45.0%). In total, 5.2% of 
secondary vocational education graduates and 3.9% of higher 
education graduates used medication for mental disorders in the 
year before graduation. The prevalence of medication use was 
the highest among transgender graduates (14.5%), followed by 
female (4.7%) and male (4.2%) graduates. Antidepressants were 
the most common used medication among females (2.7%) and 
transgender graduates (8.1%), while psychostimulants were the 

most frequently used medication among males (2.6%). Figure 1 
shows that the use of medication for mental disorders was stable 
from 2009 to 2018, except for psychostimulants whose use 
gradually increased both among graduates from secondary voca-
tional (from 1.4% to 2.8%) and higher education (from 0.5% 
to 2.4%).

Entrance to paid employment
During the follow- up period, 86.3% of graduates from secondary 
vocational education and 72.3% of graduates from higher 
education (figure 2) entered paid employment. The proportion 
of individuals entering paid employment was lower among those 
using at least one medication.

Table 2 shows that using at least one medication for mental 
disorders was associated with a lower likelihood to enter paid 
employment among secondary vocational education gradu-
ates (adjusted HR 0.70, 95% CI 0.70 to 0.71) as well as higher 
education graduates (adjusted HR 0.69, 95% CI 0.68 to 0.69). 
In both groups, this association was strongest for antipsychotics 
(secondary vocational education: adjusted HR 0.44, 95% CI 
0.43 to 0.46; higher education: adjusted HR 0.44, 95% CI 0.42 
to 0.46) and weakest for drugs for addiction (secondary voca-
tional education: adjusted HR 0.81, 95% CI 0.75 to 0.87; higher 
education: adjusted HR 0.78, 95% CI 0.70 to 0.87).

Females were less likely to enter paid employment than males 
among secondary vocational education graduates (adjusted HR 
0.84, 95% CI 0.84 to 0.85) and more likely than males to enter 
to paid employment among graduates from higher education 
(adjusted HR 1.13, 95% CI 1.13 to 1.14). Transgender graduates 
had the lowest likelihood to enter paid employment both after 
secondary vocational education (adjusted HR 0.54, 95% CI 0.49 

Table 3 The influence of medication use for mental disorders and sociodemographics on exiting paid employment among secondary vocational 
education graduates (N=866 545) and higher education graduates (N=969 885) who entered paid employment during the follow- up period

Exit from paid employment

Secondary vocational education (N=8 66 545) Higher education (N=9 69 885)

Unadjusted Adjusted* Unadjusted Adjusted*

HR (95% CI) HR (95% CI) HR (95% CI) HR (95% CI)

Age at graduation 0.94 (0.94 to 0.94) 0.93 (0.93 to 0.93) 0.93 (0.93 to 0.93) 0.92 (0.92 to 0.93)

Sex

  Female 1.29 (1.28 to 1.30) 1.27 (1.26 to 1.28) 1.17 (1.16 to 1.18) 1.12 (1.11 to 1.13)

  Male Ref. Ref. Ref. Ref.

  Transgender 2.03 (1.77 to 2.33) 1.95 (1.70 to 2.24) 2.02 (1.70 to 2.41) 1.89 (1.59 to 2.25)

Migration background

  Native Dutch Ref. Ref. Ref. Ref.

  Moroccan 2.39 (2.35 to 2.43) 2.42 (2.38 to 2.46) 1.57 (1.53 to 1.61) 1.63 (1.59 to 1.67)

  Turkish 2.20 (2.17 to 2.24) 2.22 (2.19 to 2.26) 1.59 (1.55 to 1.63) 1.66 (1.62 to 1.70)

  Antillean 2.15 (2.12 to 2.18) 2.33 (2.30 to 2.37) 1.52 (1.49 to 1.55) 1.63 (1.60 to 1.66)

  Other European 1.43 (1.40 to 1.46) 1.50 (1.46 to 1.53) 1.37 (1.34 to 1.40) 1.45 (1.41 to 1.48)

  Other non- European 1.95 (1.93 to 1.97) 2.13 (2.11 to 2.16) 1.47 (1.46 to 1.49) 1.58 (1.57 to 1.60)

Medication use†

  Any 1.28 (1.26 to 1.30) 1.42 (1.40 to 1.44) 1.30 (1.27 to 1.32) 1.41 (1.38 to 1.44)

  Antipsychotics 1.69 (1.62 to 1.76) 1.91 (1.83 to 1.99) 1.66 (1.56 to 1.77) 1.82 (1.71 to 1.94)

  Anxiolytics 1.38 (1.32 to 1.46) 1.42 (1.35 to 1.49) 1.35 (1.28 to 1.43) 1.39 (1.31 to 1.47)

  Hypnotics and sedatives 1.50 (1.39 to 1.63) 1.57 (1.45 to 1.71) 1.38 (1.26 to 1.51) 1.51 (1.38 to 1.66)

  Antidepressants 1.25 (1.21 to 1.28) 1.44 (1.40 to 1.47) 1.29 (1.26 to 1.33) 1.41 (1.38 to 1.45)

  Psychostimulants 1.23 (1.20 to 1.26) 1.36 (1.33 to 1.39) 1.29 (1.25 to 1.33) 1.40 (1.36 to 1.45)

  Drugs for addiction 1.23 (1.09 to 1.40) 1.58 (1.39 to 1.80) 1.32 (1.09 to 1.60) 1.50 (1.24 to 1.82)

*Adjusted for sociodemographics (age at graduation, sex, migration background).
†Individuals not using medication were used as a reference.
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to 0.59) and higher education (adjusted HR 0.58, 95% CI 0.52 
to 0.65). Compared with those with native Dutch background, 
graduates with any migration background had a lower likelihood 
of entering paid employment. The adjusted HR ranged between 
0.54 (Antillean, other non- European) and 0.79 (other European) 
among secondary vocational education graduates, and between 
0.45 (other non- European) and 0.86 (Moroccan) among higher 
education graduates.

In total, 96.5% of secondary vocational graduates who did 
not use medication for mental health disorders entered paid 
employment, compared with 89.2% among graduates who used 
at least one medication. Among higher education graduates, the 

percentage was 95.9% among persons who did not use any medi-
cation, and 90.3% among persons who used at least one medica-
tion. The percentage of secondary vocational education graduates 
who entered paid employment after 1, 3 and 5 years from grad-
uation was, respectively, 77.2%, 89.9% and 94.0% among those 
not using medication, compared with 69.8%, 82.5% and 86.3% 
among graduates using at least one medication. Also among 
higher education graduates, the percentages of those who entered 
paid employment after 1, 3 and 5 years from graduation were 
higher among those not using medication (respectively, 68.6%, 
80.7% and 89.2%) compared with graduates using at least one 
medication (respectively, 63.5%, 76.0% and 83.8%).

Figure 1 Trends in the prevalence in medication use over time (2009–2018) among secondary vocational education and higher education 
graduates.
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Exit from paid employment
Among those who had entered paid employment, 26.1% of grad-
uates from secondary vocational education and 18.5% of grad-
uates from higher education (figure 2) exited paid employment 
for at least 3 months during the follow- up period. The propor-
tion of individuals exiting from paid employment during the 
follow- up was higher among those using at least one medication.

Table 3 shows that medication use was associated with a higher 
likelihood of exiting paid employment both among secondary 
vocational education (adjusted HR 1.42, 95% CI 1.40 to 1.44) 

and among higher education graduates (adjusted HR 1.41, 
95% CI 1.38 to 1.44). Antipsychotics had the strongest asso-
ciation both among secondary vocational education (adjusted 
HR 1.91, 95% CI 1.83 to 1.99) and higher education graduates 
(adjusted HR 1.82, 95% CI 1.71 to 1.94).

Female graduates (intermediate education, adjusted HR 1.27, 
higher education, adjusted HR 1.12) and transgender graduates 
(intermediate education, adjusted HR 1.95, higher education, 
adjusted HR 1.89) were more likely to exit paid employment 
compared with males. Compared with individuals with a native 

Figure 2 Proportion of individuals in paid employment stratified by medication for mental disorders. The upper panel presents for persons with 
secondary vocational education the proportion entering paid employment (n=1 004 395) and the proportion exiting paid employment among those 
who entered paid employment during 10 years follow- up (n=866 545). The lower panel provides these proportions for higher education graduates 
(entering paid employment: n=1 341 998, exiting paid employment n=969 885).
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Dutch background, graduates with another migration back-
ground were more likely to exit paid employment, with HRs 
ranging from 1.50 (other European) to 2.42 (Moroccan) among 
secondary vocational education graduates and from 1.45 (other 
European) to 1.66 (Turkish) among higher education graduates.

By the end of the follow- up, the percentages of secondary 
vocational graduates who maintained paid employment were 
57.5% among individuals who did not use any medication and 
47.7% among those who used at least one medication. The 
percentages among graduates from higher education were, 
respectively, 62.0% and 51.9%. The percentages of secondary 
vocational education graduates who maintained paid employ-
ment after 1, 3 and 5 years from graduation were, respectively, 
83.7%, 69.9% and 64.2% among those not using medication, 
80.4%, 63.1% and 55.9% among those using at least one medi-
cation. The percentage of higher education graduates who main-
tained paid employment after 1, 3 and 5 years from graduation 
was, respectively, 85.1%, 75.3% and 69.5% among those not 
using medication, 82.4%, 68.4% and 61.3% among those using 
at least one medication.

Additional analyses
Within all subgroups of sex and migration background, the use 
of at least one medication in the year before graduation was asso-
ciated with a lower likelihood of entering paid employment and 
a higher likelihood of exiting paid employment. Non- European 
from higher education was the only exception. Similar results 
were also found across type of medication (online supplemental 
tables S1–S3).

DISCUSSION
Mental disorders during postsecondary education are associated 
to lower work participation. This study identified two mech-
anisms through which young adults with mental disorders are 
less likely to be in paid employment: (A) a lower likelihood of 
entering paid employment after education and (B) a higher like-
lihood of exiting paid employment among graduates who had 
entered paid employment. These patterns were observed among 
all sociodemographic subgroups, with varying magnitude of risk 
of being out of paid employment.

This study showed that mental disorders may represent an 
important barrier for entering and maintaining paid employ-
ment among young adults. The findings are in line with studies 
on older adults.9 10 32 Previous research showed that the risk of 
lower work participation among individuals who suffered from 
a mental disorder during childhood and adolescence19 could 
partially be explained due to a lower education attainment (eg, 
drop- out).33 Investigating only individuals who successfully 
graduated from non- mandatory secondary education may have 
led to an underestimation of the negative influence of mental 
disorders on work participation because individuals with 
most severe mental disorders may be more likely to drop- out. 
However, this study design permits to suggest that mental disor-
ders impact work participation also through other less investi-
gated mechanisms than drop- out. The negative impact of mental 
disorders on work participation may be explained by different 
factors such as disease characteristics, employer factors, and 
institutional arrangements and policies. These factors may 
explicate their effect on work participation at multiple levels 
of the transition from education to work, including the process 
of job hunting, job recruitment and first work experiences. 
Previous studies have identified that individuals suffering from 
a mental disorder during education are more likely to have 

poorer academic performance,34 which may negatively influ-
ence the attractiveness to employers with a consequent lower 
likelihood of entering paid employment or lead them to find job 
with poorer work conditions. Unfavourable working conditions 
can affect mental health and may contribute to the higher risk of 
exit paid employment among persons with mental health prob-
lems. Because mental disorders are often persistent or recur-
rent,35 individuals suffering from a mental disorder in the year 
before graduation are at higher risk of suffering from a mental 
disorder during the transition from education to work. This 
could have a negative impact on the daily functioning of young 
adults during job hunting and job recruitment. Moreover, indi-
viduals suffering from a mental disorder at the time of entering 
paid employment may be less likely to be confirmed at the end 
of the trial period and/or to receive a new contract after the end 
of their fixed- term contract due to worse performance, more 
sick leave and stigma in the workplace. Employers may be less 
likely to hire individuals suffering from a mental disorder and 
to offer a permanent contract due to stigmatisation of mental 
disorders and to prevent the potential burden of mental disor-
ders for the company.36 This may be particularly true for small 
companies due to lack of financial support for employers in case 
of sickness absences.

The negative influence of mental disorders on performance 
and the chronicity of some mental disorders may also explain 
the differences across types of medications found in this study. 
Medications used for addictions had only a modest influence 
on work participation, possibly due to the relatively high 
number of individuals using medication against nicotine addic-
tion, which is an intervention often concerning individuals 
with a relatively good mental health compared with persons 
who use the other medications. Contrarily, individuals using 
antipsychotics were the least likely to enter and maintain paid 
employment, followed by individuals using hypnotics and 
sedatives. The two most common conditions treated with anti-
psychotics are schizophrenia and bipolar disorder, which are 
chronic conditions and among the most disabling mental disor-
ders.37 As a consequence, individuals suffering from a mental 
disorder requiring a treatment with antipsychotics in the year 
before graduation are more likely to be suffering from a mental 
disorder in the following years compared with those treated 
with anxiolytics, with a long- term negative influence on work 
participation.

Sociodemographics characteristics were associated with 
differences in medication use and work participation. The prev-
alence of medication use was higher among students from lower 
vocational education, in transgender and females, and among 
students with a native Dutch or other European migration back-
ground. Differences in medication use across these groups may 
be due to differences in the actual prevalence of mental disor-
ders as well as in access to healthcare.38 39 However, we have 
found a similar influence of mental disorders on the likelihood 
of entering and maintaining paid employment within sociode-
mographics groups. This suggests that although there are some 
differences and inequalities across groups, mental disorders 
negatively impact work participation within each sociodemo-
graphic group.

The increase in prescription of psychostimulants, commonly 
used for the treatment of ADHD) among young adults, is in 
line with previous European studies.40 Many factors have been 
pointed out to explain the worldwide rise in ADHD diagnosis 
and treatment, including diagnosis migration, changes in guide-
lines and increasing detection.41 42
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Strenghts and weaknesses
This study has several strengths and weaknesses. It is a strength 
that the study focuses both on entrance to paid employment as 
well as on exit from paid employment. The use of register data is 
also a strength due to the magnitude of the study population and 
its high representativeness as selection bias will not play a role. 
The use of medication as a proxy for mental disorder has several 
implications. Measuring mental health is complicated due to the 
descriptive approach used in the clinical setting. Other authors 
have investigated the association of mental disorders and work 
participation using self- report questionnaires on relatively large 
samples and clinical information on smaller samples. The use 
of objective data from the entire target population with results 
in line with these studies strengthens the understanding of the 
negative impact of mental disorders on work participation. A 
weakness of the use of register data is linked with the impossi-
bility to identify and distinguish the clinical conditions of indi-
viduals due to the broad use of the investigated medications. 
Only pharmacological treatment was taken into account. The 
choice of annual information about medication use as a proxy 
does not allow insights into the severity and duration of the 
disorders. The magnitude of the association may be influenced 
by the fact that individuals not receiving treatment may have 
milder conditions in some case, but more severe disorders due to 
the lack of treatment in others. While the observational nature 
of this study does not allow conclusions on causality, reversed 
causality is not likely—as the transition to paid employment 
cannot determine medication use for mental disorders earlier 
in life. However, some persons may have been more prone to 
develop mental health problems than others. We can therefore 
not rule out that other factor(s) influenced both the presence 
or severity of mental disorders as well as participation in paid 
employment.

CONCLUSIONS
Students with mental disorders have a lower likelihood to enter 
and maintain paid employment compared with their peers 
without mental disorders, using medication as a proxy for 
mental disorders. These findings support the need to implement 
strategies for the prevention of mental disorders among young 
adults during education and to promote a more inclusive labour 
market.
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