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Abstract

We study the causal effect of secondary school admission on adolescents’ mental health

using extensive Finnish register data and a regression discontinuity design. Focusing on

two separate margins among first-time applicants in 2008–2013—admission to vocational

secondary education versus no admission, and admission to general versus vocational edu-

cation—we examine short- and medium-term mental health impacts measured by health-

care utilization and psychotropic drug use.

We find that admission to vocational education, relative to rejection by all applied

secondary schools, reduces psychotropic drug use by 6.3 percentage points (-21%) within

seven years of admission. While access to vocational education slightly increases health-

care visits in some areas, it substantially decreases visits for substance use. Moreover, we

observe that admission to general rather than vocational education decreases specialized

healthcare visits for mental health by 4.5 percentage points (-21%) within seven years of

admission.

The effects of admission to vocational education versus no admission emerge primar-

ily after completing vocational education, possibly related to simultaneous labor market

integration. Conversely, the effects of admission to general versus vocational education

mostly appear already during the immediate years after admission, potentially driven

by changes in peer characteristics and living arrangements. While causal mechanisms

behind the mental health effects remain unclear, our results highlight important short-

and medium-term mental health benefits of secondary education. These findings point to

the potential value of policies that ensure access to secondary education, such as exten-

sions of compulsory education, and that support mental health during critical educational

transitions.
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1 Introduction

The worsening mental health among adolescents and young adults has become a growing public

health and economic concern, particularly in high-income countries. Recent years have seen

sharp increases in reported symptoms of depression, anxiety, and psychological distress among

youth (Keyes et al., 2019; Liu et al., 2025; Ranta et al., 2024; Yang et al., 2024). Globally,

nearly 50% of those who will ever receive a mental health diagnosis are first diagnosed in late

adolescence, by age 18 (Solmi et al., 2022). Besides the adverse effects on individual well-being,

these trends are related to substantial economic consequences through reduced human capital

accumulation, lower labor market productivity, and increased healthcare utilization (Dalsgaard

et al., 2020; Lundborg et al., 2014; Mousteri et al., 2019; Pitkänen et al., 2023). Previous

research has comprehensively documented a strong positive association between education and

mental health, and suggests that this relationship may also extend across generations (Amin

et al., 2023; Araya, 2003; Cornaglia et al., 2015; Dalgard et al., 2007; Fletcher, 2010; Sonego

et al., 2013; Vaalavuo et al., 2022). However, whether the association is causal or driven by

selection of mentally healthier individuals into higher levels of education remains a subject of

ongoing debate.

We address the issue of causality by studying the impact of secondary school admission on

mental health using a regression discontinuity (RD) design and extensive Finnish register data.

Prior causal evidence primarily focuses on the health effects of nationwide educational reforms

as the source of exogenous variation, reporting effects varying from insignificant (Böckerman

et al., 2021; Johnston et al., 2015; Meghir et al., 2018) to positive (Brunello et al., 2016; Dang

et al., 2026; Gathmann et al., 2015; Kondirolli & Sunder, 2022; Li & Powdthavee, 2015). Closer

to our application, recent studies have found that getting access to the most selective general

secondary schools (Bütikofer et al., 2023; Kuuppelomäki, 2021) or to one’s preferred secondary

school (Johnsen & Jansen, 2024) may have positive impact on mental health. Nevertheless,

there is still limited evidence to draw broader causal inferences on how admission to secondary

education and placement on its different type of tracks shape mental health, even though similar

tracked systems are common in many high-income countries (OECD, 2023a). Given the high

rates of attendance to secondary education in developed countries, as well as rising mental

health challenges among adolescents, answering these questions is highly relevant for education

and health policy in countries where similar secondary school systems are in place.

Methodologically, we build on the previous related research (Bütikofer et al., 2023; Dobbie

& Fryer, 2014; Huttunen et al., 2023; Kuuppelomäki, 2021; Ollikainen et al., 2024; Pop-Eleches

& Urquiola, 2013; Silliman & Virtanen, 2022; Virtanen et al., 2024) and rely on a quasi-

experimental approach based on admission thresholds in the Finnish secondary education sys-

tem. By utilizing data on the Finnish Joint Application Registry, covering the centralized

application system at the individual level, we define the annual program-specific admission

thresholds based on the lowest scoring applicant admitted to a particular program. Specifi-

cally, we focus on two margins among the first-time applicants during the years 2008–2013: (1)

admission to vocational secondary education versus no admission (vocational margin), through
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which we aim to gain insights into the potential mental health effects of secondary education

among the most vulnerable individuals at risk of entirely dropping out from education; and (2)

admission to academically oriented general secondary education versus vocational education

(general margin), which allows us to examine how track placement affects mental health, as in

this margin we focus on individuals who applied to both type of tracks but ranked the general

track as their preferred option. We link the application data with nationwide Finnish registers

on health care utilization and reimbursed drugs. After testing the assumption that there are

no systematic differences between individuals just above and below the thresholds, we are able

to credibly identify the impact of secondary school admission on mental health by comparing

outcomes for applicants who barely gained admission, at the respective margin, to those who

narrowly failed to get admitted.

The proposed mechanisms between education and better health outcomes include improved

resources and information, behavior, access to prestigious occupations and better working con-

ditions, as well as social networks (Hamad et al., 2018). In the context of secondary education,

however, admission to secondary school in general or to a specific track (general vs. vocational)

is likely to affect mental health also through additional channels, particularly during the im-

mediate years after admission. First, peer effects, referring to the influence of classmates and

schoolmates, can affect mental health both positively and negatively as mental health symp-

toms may be socially transmitted within peer networks (Alho et al., 2024; Gong et al., 2021;

Kiessling & Norris, 2022). Secondary school admission has been shown to positively affect

‘peer quality’ in terms of academic performance and parental background (Huttunen et al.,

2023; Ollikainen et al., 2024), which may in turn improve students’ own academic achievement,

later labor market outcomes, as well as mental health. On the other hand, access to secondary

school, especially academic track, might also be a stressful experience, particularly for students

who barely meet the admission criteria. For instance, work pace and being surrounded by bet-

ter performing students might challenge one’s academic self-concept (Marsh, 1987; Pop-Eleches

& Urquiola, 2013). Second, admission to secondary education may affect living arrangements,

such as parental co-residence, and transition to independent living, which may be linked to

mental well-being (Hikichi et al., 2020; Howard et al., 2023; Wu & Grundy, 2023). Third,

access to secondary school environment may protect against poor life choices, such as criminal

behavior (Huttunen et al., 2023) or substance use (Eisenberg et al., 2014; Gaviria & Raphael,

2001; Powell et al., 2005), which may in turn associate with mental health issues.

Our paper presents several important findings. First, we find that crossing the vocational

admission threshold on first attempt increases the likelihood of completing any secondary ed-

ucation within three years by around 20 percentage points. Second, we observe that a narrow

admission to vocational education reduces psychotropic drug use by 6.3 percentage points (-

21%) within seven years of admission. Furthermore, we find that the admission increases

healthcare visits in some areas, but remarkably decreases visits related to substance use dis-

orders. These effects mostly emerge after completing vocational education of typical duration.

As a potential explanation, we find that admission to vocational education positively affects

labor market outcomes during the post-graduation years.
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Third, we observe that being barely admitted to general instead of vocational secondary ed-

ucation has a strong and persistent positive effect of around 27 percentage points on completed

general secondary degree. Fourth, we find that admission to general secondary school instead

of vocational school decreases the probability of mental health related healthcare use by 4.5

percentage points (-21%) within seven years of admission. The effect primarily emerges already

during the first four years after admission. Our exploration of the potential channels reveals

that admission to general school has a clear positive effect on ‘peer quality’ in terms of grade

points, prior mental health symptoms, and parental background. Additionally, it increases the

likelihood of co-residing with parents during the first five years after applying, while decreasing

the likelihood of living alone or in cohabitation. On the other hand, admission to general edu-

cation appears to delay labor market participation and decrease labor income within nine-years

long follow-up period. Based on these findings, we consider that the mechanisms behind the

mental health effects of secondary education may differ across tracks of the secondary education

system.

Our study contributes to the literature in several ways. First, using rich Finnish register

data, we shed light on how secondary education impacts mental health, particularly among

individuals at risk of exclusion from education or being rejected by one’s preferred, academically

oriented educational track. Second, we provide novel evidence on the short- and medium-

term mental health effects following admission to secondary education. Unlike most existing

studies—which assess health impacts of education only after a considerable delay and often

lack complete baseline health data—our approach captures early changes in mental health at

a younger age and among recent birth cohorts. Therefore, our estimates may better reflect

the effects of education in the contemporary setting. Third, we explore several mechanisms,

such as peer characteristics, living arrangements, and labor market outcomes, that may explain

the mental health impacts in the immediate years following admission to secondary education.

Finally, our contribution is also methodological, as we employ RD-design, which has been more

rarely used in previous literature to investigate health impacts of education. As RD-designs

may generally suffer from issues of external validity, we study two separate margins among

secondary school applicants, which allows broader assessment across the secondary education

system.

Our findings indicate that secondary education, both vocational and general, can have a

beneficial impact on adolescent mental health. This is indeed an important result in light of

recent reforms that have expanded compulsory education to age 18 in Finland and other OECD

countries (OECD, 2024). Our results suggest that ensuring access to secondary education

through such reforms may help alleviate the mental health burden among adolescents. On

the other hand, challenges related to track allocation, dropout, and disengagement persist

despite the extensions of compulsory education. Given the increasing prevalence of youth

mental health challenges, the allocation of targeted support to students at risk of exclusion

during critical educational transitions may yield important mental health returns. Particularly,

targeted policies aimed at first-time applicants who are at risk of completely dropping out of

secondary education, or being allocated to a track other than they initially preferred, may
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further improve the future mental health trajectories among youth.

2 Institutional background in Finland

2.1 Educational system

Finland is a comprehensive Nordic welfare state with a low level of inequality and poverty. The

educational system of Finland has been widely praised for having some of the highest PISA

scores (Programme for International Student Assessment) and low levels of inequality between

students (OECD, 2023b). In Finland, comprehensive education (grades 1-9) is free of charge

and mainly organized by municipalities. Compulsory schooling begins in the calendar year in

which a person turns seven. For the comprehensive school graduates examined in this paper

(2008-2013), compulsory education ended upon completion of comprehensive school, typically

at age 16. In 2021, the scope of compulsory education was extended to continue until the

individual turns 18 years old, or until the completion of secondary education if that occurs

earlier (OECD, 2024).

Secondary education refers to post-comprehensive education and is divided into two main

tracks: general secondary education and vocational education, which are both free of charge

and publicly funded, and typically last 2-4 years. General secondary education does not provide

an occupational competence, but rather a broad, academically oriented curriculum preparing

students for the matriculation examination (ylioppilastutkinto), which qualifies them for higher

education. Vocational education, on the other hand, focuses on preparing students for specific

occupations through several alternative programs while also giving eligibility to apply to uni-

versities, polytechnics or further vocational education. According to our data, there were 620

secondary schools in Finland between 2008 and 2013, of which 67 percent were general and 33

percent vocational schools. General schools typically provided single program for all students,

whereas vocational schools had, on average, nine different programs per school in 2008-2013.

The application process to secondary education is largely centralized and managed through

a national joint application system, administered by the Finnish National Agency for Edu-

cation. Students typically apply in early spring (February-March) during the final year of

comprehensive school. In the joint application, students submit their ranked list of preferences

for various schools and programs. Each applicant is allowed to list up to five programs across

both general and vocational tracks. The number of available slots per program is announced

prior the application process.

Admission decisions are largely based on academic performance in the final years of com-

prehensive education, measured by the grade point average (GPA), which is recorded on a

scale from 4 to 10. General secondary schools typically use GPA directly as the admission

score.1 Instead, vocational programs use different scale and criteria for admission scores, such

1There exists some exceptions, such as sports- or music-oriented general schools, which may use alternative

scoring scales and weighting schemes. Thus, we need to rescale admission scores into comparable GPA units in

our general margin analyses. This is described more in detail in Section 3.3
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as entrance exams or prior work experience. As these scores are calculated separately by each

vocational program, applicants may receive different scores for each program they apply. Since

2004, however, vocational schools have applied similar weighting to GPAs from comprehensive

education (Kalmbach, 2024), implying that the admission scores across vocational schools are

comparable in terms of GPA.2 According to our data, the admission scores for vocational scores

range from 0 to 48, with a mean of 21.

Students submit their applications before completing comprehensive school and prior to

receiving their final grades. As a result, applicants lack full information about their exact

admission score or the admission thresholds at the time of application. Since thresholds vary

annually with the number of available slots and the academic performance of applicants, op-

portunities for potential strategic behavior in the application process are limited. In vocational

programs, however, preference points have been applied since 2004: applicants receive three

extra points for the program ranked first and one extra point for the second choice. This sys-

tem may enable strategic ranking in the application. According to a recent study, the reform

reduced the likelihood that applicants rank oversubscribed schools first or second, but affected

applicants from both low- and high-socioeconomic backgrounds similarly (Kalmbach, 2024). In

Section 3.3, we assess the validity of our study design and find, for instance, that background

characteristics are well balanced around the admission thresholds. Thus, we consider that

adoption of priority points is not likely to affect the validity of our research design.

The admission mechanism proceeds in three stages. First, applicants are considered for their

top-ranked program under an automated deferred acceptance (DA) algorithm. Each program

ranks applicants by admission score and tentatively admits them up to the number of available

slots. Those ranked below the last admitted applicant are rejected, after which the algorithm

proceeds to consider them for their next preferred program. In following rounds, rejected

applicants are compared with tentatively admitted students and may replace them if they have

higher admission scores. The automated stage terminates once all the applicants are either

matched to a program or rejected by every schools they have applied to.

Second, the admission results are announced in June. Admitted students may accept or turn

down their offers, while rejected applicants are placed on a waiting list. At this stage, students

on the waiting list might also receive and accept offers from their higher-ranked programs,

and thereby free slots for lower-ranked applicants. Thus, applicants who were rejected by all

the schools they applied to may eventually be admitted as these slots become available. As

a results of such replacements, the ultimate admission thresholds of some programs may be

lower than those in the first automated stage. Finally, a supplementary application rounds

take place, where any remaining open slots are filled using the same DA algorithm. Final

enrollment decisions are made in August, prior to the start of the academic year.

Primary alternative for students who fail to receive admission to general track is vocational

2This is an important detail for our design, as in the vocational margin, described in Section 3.2, we compare

applicants who have applied only to vocational programs. As the weighting of GPAs was unified with the 2004

reform, we do not need to perform any rescaling for the admission scores in the vocational margin to make them

comparable across different programs with respect to GPA.
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school. Typically, main alternatives for students failing to get access to vocational education,

or any other type of secondary education, is optional 10th grade of comprehensive school or

preparatory education for upper secondary qualifications. However, some applicants completely

drop out of further education at this stage, if they fail to gain access to any secondary education

on their first attempt. Over 2008-2013, on average 4 percent of first-time applicants were

annually rejected by all the secondary schools they applied, according to our data.

2.2 Healthcare system

In Finland, students enrolled in secondary education, either general or vocational, have access to

primary healthcare through student health services (opiskeluterveydenhuolto). Consequently,

adolescents in secondary education may have more systematic and timely access to mental

health services compared to their peers who rely solely on general primary healthcare. Spe-

cialized healthcare—one of the key sources of mental health indicators used in this study—can

be accessed after a referral by a primary care physician or through emergency departments.

Since primary care acts as the main gatekeeper to specialized healthcare, access to student

healthcare services may lead to a higher prevalence of recorded mental health diagnoses among

secondary school students relative to non-students with similar underlying needs. Both student

health services and general primary care are free of charge for individuals under 18 years of

age; thereafter, user fees with an annual ceiling apply.

Pharmaceutical reimbursements are administered by the Social Insurance Institution of

Finland (Kela). Most physician-prescribed medicines, including psychotropic drugs, are reim-

bursed directly at pharmacies under the national health insurance system. Reimbursements are

granted once the initial annual deductible is met. However, the initial deductible does not apply

to individuals under the age of 19. As with public healthcare services, there is an annual ceiling

on out-of-pocket payments for reimbursable drugs. Once this ceiling is exceeded, additional

drug purchases incur only a minimal co-payment. The majority of mental health related drugs

are reimbursed either at the basic rate of reimbursement (40%) or, in case of severe conditions

such as schizophrenia, at the higher special rate of reimbursement (100%).

Prior evidence from Finland shows that individuals with a higher socioeconomic background

are more likely to use specialized healthcare services, even after accounting for needs (Van

Doorslaer et al., 2006). These disparities are partly driven by differences in access to pri-

mary care through occupational healthcare (relevant mainly for employed adults). The use

of private services is partly reimbursed by the national health insurance. However, the level

of compensation is relatively low, and higher-income individuals are therefore overrepresented

among private service users (Blomgren et al., 2013). Furthermore, the uptake of voluntary

private health insurance for children has increased over time and is also stratified by socioeco-

nomic status (Sointu et al., 2021). In our study, we do not observe the mental health diagnoses

recorded exclusively in private health care, which may lead to a slight underestimation of overall

prevalence, particularly among higher-income groups.
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3 Empirical Approach

3.1 Data

In this paper, we utilize individual-level register data on the entire Finnish population. Our

primary source of data is the Finnish Joint Application Registry administrated by Statistics

Finland (EDUC-TYHR), through which we observe all the secondary school applicants in years

2008-2013 (N=433,920). We obtain the applicants’ grade point average (GPA) received from

the final year of comprehensive education, as well as program-specific identifiers, applicants’

admission scores and decision for each program applied, and their preferred order in the appli-

cation list. We focus on the first-time applicants applying in spring (N=361,932), which covers

the majority of all comprehensive school graduates.3

We link the Application Registry with other nationwide registries, including information

on completed degrees, labor market position and income, as well as parents, cohabitation and

marriage, living conditions and demographic characteristics (FOLK-modules of Statistics Fin-

land). As our primary outcomes, we obtain psychotropic drug use from the register of dispensed

medicines reimbursable under the national health insurance scheme (hereafter prescription reg-

ister) maintained by Social Insurance Institution of Finland (Kela) and mental health related

healthcare use from the Care Register for Health Care of the Finnish Institute for Health and

Welfare (THL). All medicines purchased in Finland and eligible for reimbursement by the na-

tional health insurance are covered in the prescription register, while the Care Register includes

all in- and outpatient visits in the public specialized health care. In this study, we focus solely

on outpatient visits related to mental health, since the prevalence in inpatient care for men-

tal health related reasons is very small in our sample. To simplify interpretations, we define

the outcomes as binary indicators, reflecting whether an individual used psychotropic drugs

or mental health related specialized healthcare services at least once during a calendar year.

Detailed list of ATC- and ICD-10 codes used to define these outcomes is provided in Table A.1.

3.2 Estimation samples

We employ a regression discontinuity (RD) design exploiting the cut-off-based assignment into

secondary education, building on earlier literature utilizing similar setting (Bütikofer et al.,

2023; Dobbie & Fryer, 2014; Huttunen et al., 2023; Johnsen & Jansen, 2024; Kuuppelomäki,

2021; Ollikainen et al., 2024; Pop-Eleches & Urquiola, 2013; Silliman & Virtanen, 2022). We

define the school-program-year specific thresholds of admission by the admission score of the

last applicant admitted to a given program. We exclude applicants for whom we are unable to

assign an appropriate admission score and threshold for each school they have applied to.4

3From this sample, we have already excluded individuals who were admitted to secondary education based

on discretionary grounds (N=8,703), such as health or social reasons, in order to focus on applicants for whom

the admission thresholds are decisive in terms of admission.
4These are applicants having at least one missing program identifier, those having at least one missing

admission score or threshold, and those applying to programs that base admissions solely on criteria other than
GPA (N=22,306).
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Table 1 Summary statistics

All applicants Vocational margin General margin

Application

GPA 7.69 6.76 7.78

Admission score 16.42 23.81 8.10

Applied to general track 0.65 0.00 1.00

Applied to vocational track 0.59 1.00 1.00

Applied to both types of tracks 0.24 0.00 1.00

Background characteristics

Female 0.50 0.40 0.43

Lives in urban area 0.66 0.81 0.77

Mother has secondary degree 0.87 0.76 0.90

Mother has higher education degree 0.21 0.08 0.24

Mother’s income (e) 34,170 31,235 35,342

Father has secondary education 0.78 0.65 0.81

Father has higher education degree 0.20 0.07 0.22

Father’s income (e) 41,372 35,021 43,207

Foreign background 0.03 0.06 0.03

Mental health

Ever used psychotropic drugs 0.14 0.17 0.13

Ever visited healthcare for mental health 0.12 0.20 0.09

Observations 361,932 19,141 17,155

Notes: This table shows descriptive statistics for all the secondary school applicants who have applied immediately after completing

compulsory education, as well as for the main estimation samples referred to as the vocational margin and general margin. Background

characteristics are measured one year prior to application to secondary education. Mental health indicators are measured as cumulative

incidence from birth until the year preceding application. Income has been converted to 2023 euros.

We focus on two separate margins among the first-time applicants. First, we study appli-

cants who are at risk of completely dropping out from secondary education, referred to as the

vocational margin. In this margin, we focus on individuals who apply only to vocational track

(N=115,098), and based on their admission score, are close to the admission threshold of the

least selective vocational school listed in their application. This threshold determines whether

they gain access to secondary education at all.5 For each applicant, we select the vocational

5The restriction to vocational schools is due to two reasons: first, vocational schools have applied similar,

comparable, weighting to GPAs from comprehensive education since 2004 (Kalmbach, 2024). Including general

schools would require a rescaling of admission scores into comparable GPA units, as general and vocational

schools apply different scales (see e.g. Huttunen et al. (2023)). Given the 2004 reform, we consider that

including only vocational school students and using the raw admission scores as such remarkably simplifies our

vocational margin analysis and interpretations. Second, vocational education is typically the main option for

those who have performed poorly in comprehensive school. By looking only at vocational school applicants at

the threshold, we clearly compare those who only just get access to secondary education to those who do not,

among the most disadvantaged group of applicants.
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program with the lowest threshold among those listed in their application (i.e., the school with

maximum value of the centered running variable), reflecting the applicant’s strongest opportu-

nity for admission to secondary education. Scoring below this threshold indicates rejection by

all the secondary schools an applicant has applied to. Once we only have one observation per

individual for this critical program in the data, we require that each program has at least two

applicants on both sides of each threshold. (N=19,141).6 Table 1 shows that the vocational

margin sample corresponds to around 9 percents of first-time applicants who have applied to

vocational education. Compared to an average first-time applicant, applicants in the voca-

tional margin have performed significantly poorer in comprehensive education, have parents

with lower income and education, and have remarkably higher rates of mental health events

prior to application. This implies that our vocational margin sample effectively captures more

disadvantaged group of applicants.

Second, we follow Huttunen et al. (2023) and examine applicants who applied to both

types of tracks but ranked the general track as their first preference, referred to as the general

margin. In the general margin analyses, we limit the sample to applicants who are above the

threshold of at least one vocational school they have applied to (N=32,477). This ensures that

crossing the threshold of the least selective general school primarily influences track placement,

rather than overall access to secondary education. For each applicant in the general margin,

we identify the general secondary school with the lowest threshold among their listed choices

(i.e., the general school with maximum value of the centered running variable), representing

their greatest opportunity for admission to general secondary education. Individuals who have

scored below this threshold have been rejected by all the general secondary schools listed in

their application. Finally, we require that each program has at least two applicants, for whom

the threshold is decisive for admission, on both side of the threshold (N=17,155). According to

Table 1, the general margin sample represents around 20 percent of those who applied to both

types of tracks. Applicants in the general margin tend to have parents with higher income and

education compared to an average applicant, respectively. They are also more likely to reside

in urban areas and less likely to have prior mental health disorders.

3.3 Identification strategy

Our RD design compares applicants who have been quasi-randomly assigned to different edu-

cational tracks based on the program-year-specific admission thresholds. In the simplest form,

the running variable is defined as the distance of each individual from the cutoff, measured in

admission score units. The design relies on the key assumption that, within a small window of

admission score, the assignment is ‘as good as random’, which implies that there are no sys-

6The limitation to oversubscribed schools is required for the credibility of our design, as it ensures that

an applicant’s lowest threshold is actually critical for admission, and that the local polynomials are properly

estimated on both sides of the threshold for each program. Consequently, our analysis effectively focuses on

applicants who did not apply to any schools that admitted all applicants in a given year. Despite this potential

source of bias in the full samples, we also report estimates without this restriction (N=115,098 in vocational

margin and N=32,477 in general margin) in Table A.6.
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Figure 1 The effect of crossing the threshold on the probability of secondary school admission

Notes: This figure shows how crossing the threshold affects the probability of admission on first attempt. Each dot represents the average

outcome for individuals within 0.1-point bins of the admission score. Cutoff points have been normalized to zero for each school. The

RD-plots include linear fits of degree two, estimated separately on either side of the threshold. For consistency across margins, we have

divided the admission scores by 10 in the vocational margin analyses, so that the running variable lies on a comparable -1 to 1 scale in

both margins. This implies that, in vocational margin, the results are shown within raw scores ranging from -10 to 10.

tematic differences in any characteristics between individuals on either side of the thresholds.

Therefore, the mental health outcomes of individuals just under the thresholds provide insights

into how mental health outcomes of individuals just above the thresholds would have devel-

oped in the absence of the secondary school admission. That is, the differences between later

outcomes of these individuals can be interpreted as causal effects of secondary school admission

for students at the margin.

The majority of general secondary schools directly apply GPA, scaled from 4 to 10, as the pri-

mary criterion for admission. However, some exceptions exist, such as sports- or music-oriented

general schools, which may use alternative scoring scales and weighting schemes. Consequently,
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a one-point increase in GPA does not have comparable impact on admission scores across all

the general schools. Thus, we need to rescale admission scores into comparable GPA units in

our general margin analyses, following Huttunen et al. (2023). In visualizations, we present the

results within the rescaled admission score ranging from -1 to 1 relative to the cutoff points.7 In

contrast, vocational schools typically apply a different scoring scale and may include additional

criteria, such as entrance exams or prior work experience, in determining admission scores, re-

sulting in scores that exceed the standard GPA scale (see Table 1). Fortunately, given the 2004

reform, which unified the scoring system for vocational schools (Kalmbach, 2024), admission

scores across vocational schools are comparable in terms of GPA. Thus, we use the raw admis-

sion scores as such in our vocational margin analyses without further rescaling. In practice,

we show the results within these raw scores ranging from -10 to 10. However, for consistency

across margins, we divide the admission scores by 10 in the vocational margin analyses, so that

the running variable lies on a comparable -1 to 1 scale in both margins.

Figure 1 displays the probability of secondary school admission near the cut-offs in both

margins, in terms of the admission score. Panel A shows that applicants in the vocational

margin who barely exceed the cut-off for their least selective vocational school are over 60

percentage points more likely to be admitted to any secondary school. However, none of

them have gained admission to general education. According to Panel B, majority of the

applicants in the general margin, even those below the admission threshold, have been admitted

to some type of secondary education. However, individuals who only just exceed to cut-off

are over 80 percentage points more likely to be admitted to a general school. Notably, the

probability of admission to any secondary school or general secondary school does not jump

to one in either of the margins, as the threshold is crossed. This is mostly due to fact that

some applicants—particularly those close to being rejected and potentially placed on a waiting

list—might ultimately decline their offers, which results in an admission status ‘cancelled’ in the

data. According to our data, the probability of such cancellations appears to be higher the closer

an applicant is to the threshold. However, to address this incomplete treatment assignment, we

additionally employ an instrumental variable approach by scaling the reduced form estimates by

the change in the probability of admission and report the local average treatment effect (LATE).

In practice, the LATE estimate represents the actual effect of secondary school admission.

Note also that a small share of applicants below the cutoff gain access to a secondary school

by the end of the year despite an initial rejection. Furthermore, not all admitted applicants

enroll in the school to which they were admitted. However, we consider the initial admission

status from the automatic selection stages displayed in Figure 1 to be most plausibly quasi-

random. After the primary application rounds, admissions are no longer granted in order and

7We rescale the admission scores to comparable GPA units by estimating program-year-specific regressions,

where the admission score is the dependent variable and GPA is the explanatory variable. We then divide each

applicants’ admission score by the program-year-specific coefficient of GPA, obtained from these regressions.

By this procedure, a one-point increase in GPA affects the rescaled admission scores similarly across different

types of general secondary schools. We rely on these rescaled admission scores throughout the general margin

analyses.
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some applicants may gain access by directly contacting schools. Such applicant behavior may,

in turn, be associated with certain background characteristics. However, Table A.5 reports

differences in final enrollment status by the end of the first year, showing that the initial

admission thresholds generate substantial discontinuities in final enrollment as well.

We utilize the discontinuities shown in Figure 1 to estimate the causal effect of secondary

school admission on mental health separately within both, vocational and general margins.

Formally, to estimate how crossing the threshold affects the given mental health outcome, we

estimate the reduced form regression function based on the following equation:

yikt = β0 + β1Zikt + β2Zikt(scoreikt − ckt) + β3(1− Zikt)(scoreikt − ckt) + λX′
ikt + eikt, (1)

where yikt is the mental health outcome of interest for individual i applying to program k

in year t, Zikt is the indicator taking the value of 1 if the individual is at or above the cutoff ckt

and 0 otherwise, and β1 captures the treatment effect of interest. We include separate trends

on each side of the cutoff, represented by β2 (for those above the cutoff) and β3 (for those below

the cutoff), as well as the vector of control variables X′
ikt including a full set of cutoff fixed

effects and year-of-birth fixed effects to allow for distinct effects across programs and birth year

cohorts. To obtain the first stage, implying how crossing the threshold affects the probability

of admission, we estimate the following equation:

Dikt = α0 + α1Zikt + α2Zikt(scoreikt − ckt) + α3(1− Zikt)(scoreikt − ckt) + λX′
ikt + uikt, (2)

where Dikt is the treatment indicator taking the value of 1 if the individual is admitted

to a given type of secondary education and α1 captures the discontinuity in the admission

probability at the cutoff. To address the incomplete treatment assignment and gain insights

into actual mental health effect of admission (LATE), we scale the reduced form with the first

stage and estimate the following second stage equation:

yikt = γ0 + γ1Dikt + γ2Zikt(scoreikt − ckt) + γ3(1− Zikt)(scoreikt − ckt) + λX′
ikt + ηikt. (3)

where γ1 captures LATE of admission at the given margin.

We report robust bias corrected 95% confidence intervals suggested by Calonico et al. (2014),

which are clustered at the cutoff level. In our main specification, we use triangular kernel

weights and a fixed bandwidth of 0.5 admission score points to ensure comparability of results

and sample sizes across different outcomes. However, we test the robustness of our results

using several alternative estimation windows, including the data-driven, mean square error

(MSE)–optimal bandwidth (Calonico et al., 2014, 2017).

To contextualize our findings and gain additional insights into how crossing the threshold

affects subsequent schooling outcomes, we replace the outcome of interest in Equation (1)

with completed degree. Figure 2 shows how crossing the threshold affects the likelihood of

completing a degree within nine years of admission to vocational or to general education. In

the vocational margin sample, crossing the threshold increases the probability of any completed

secondary degree within three years of admission by around 20 percentage points. Thereafter,
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Figure 2 The effect of crossing the threshold on completed degree

Notes: This figure shows how crossing the threshold affects the completed degree. Annual estimates are obtained following Equation (1),

using a fixed bandwidth of 0.5 admission score point and a triangular kernel. Higher education refers to at least a bachelor’s level degree.

however, the effect diminishes toward zero. Clearly, the initial rejection does not necessarily

imply completely dropping out from further education, as those who were rejected appear to

nearly catch up in terms of education with those accepted on their first attempt. However,

being admitted on the first attempt still significantly predicts the completed secondary degree

on the longer term as well.

In the general margin sample, in contrast, we observe that crossing the threshold on the type

of secondary education appears to permanently increase the probability of completed general

secondary degree by 27 percentage points, on average. In other words, those being rejected by

their preferred general track and admitted to a vocational track instead are likely to remain in

that track and pursue their secondary education in vocational school.

A common concern in RD designs is the potential manipulation of the treatment assignment.

In case of our setting, this could appear if, for instance, applicants followed certain type of

strategic behavior during the application process, and this behavior was associated with specific

background characteristics. However, as the ninth-grade students in Finland receive their final

grades in May, approximately two months after applying to secondary education, they do not

know their exact admission score at the time of applying. Moreover, the admission thresholds

vary across years, as we also observe from our data, which further challenges the strategic

behavior.

We consider the validity of the design by displaying the deviation of the sample across the

admission score. Figure A.1 shows some bunching at the cutoff in the general margin sample.

This is partly due to the fact that the cutoffs are defined by the last admitted applicant,

which is why the cutoffs are the only points of the running variable, where each school has at

least one applicant. However, we cannot rule out the possibility that the bunching was due
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to rounding of final grades by comprehensive schools. When we exclude applicants exactly

at the cutoffs in parts (ii) and (iv) of Figure A.1, these spikes mostly disappear, and both

samples pass the RD manipulation test proposed by Cattaneo et al. (2018). To ensure that this

spiking does not bias our estimates, we show the main results by excluding applicants exactly

at the cutoffs in Table A.6. In Table A.2, we check the covariate balance at the threshold,

finding that applicants close to the admission threshold appear to be very similar on both

sides of the cutoff. We find only a few minor differences in pre-determined characteristics. To

ensure that none of the background factors drive our estimates, we additionally report our

main results controlling for the observable characteristics in Table A.6. Moreover, Figures A.2

and A.3 visually show the unadjusted means of pre-determined characteristics for both margins,

supporting the assumption that there are no clear discontinuities at the cutoffs.

4 Results

4.1 Main results on mental health

We begin by visually examining the unadjusted means of mental health outcomes. In Figure 3,

Panels A and B display the cumulative incidence of mental health outcomes as a standard

unadjusted RD-plots, within 3, 5, 7, and 9 years of admission. In both margins, we find that

the likelihood of mental health outcomes correlates mostly negatively with the admission score,

although more clearly in the vocational margin. This implies that higher admission score pre-

dicts lower likelihood of mental health outcomes. In Panel A, we observe slight discontinuities

in psychotropic drug use, while healthcare visits for mental health appear stable around the

threshold. That is, applicants who barely crossed the admission threshold of their least selec-

tive vocational school may have a lower likelihood of psychotropic drug use within 7-9 years of

admission, compared with those who were rejected by all secondary schools listed in their appli-

cation. Notably, given that secondary education typically lasts 2-4 years, these discontinuities

emerge only after potential graduation from vocational school.

In contrast, in Panel B of Figure 3, we observe slightly sharper discontinuities in the prob-

abilities of psychotropic drug and mental health related healthcare use. This indicates that

applicants who barely crossed the threshold for their least selective general secondary school

are less likely to experience negative mental health outcomes in the following years, compared

to those who were only just rejected by their preferred general school and admitted to voca-

tional school instead. Specifically, discontinuities in healthcare visits emerge already within

three years of admission.

Table 2 presents the main estimates within 3, 5, 7, and 9 years of applying for first time,

following Equations (1)–(3). In the vocational margin, the LATE estimate suggest that admis-

sion to vocational school versus no admission statistically significantly decreases psychotropic

drug use by 6.3 percentage points within seven years of admission. In the general margin, in

contrast, the LATE estimate implies that admission to a general school instead of a vocational

school reduces healthcare visits for mental health by 4.5 percentage points within seven years
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Figure 3 Mental health outcomes and secondary school admission

Notes: This figure shows standard RD-plots for the cumulative incidence of mental health outcomes within 3, 5, 7, and 9 years of the

application year. Each dot represents the average outcome for individuals within 0.1-point bins of the admission score. Cutoff points

have been normalized to zero for each school. The RD-plots include linear fits of degree one, estimated separately on either side of the

threshold. For consistency across margins, we have divided the admission scores by 10 in the vocational margin analyses, so that the

running variable lies on a comparable -1 to 1 scale in both margins. This implies that, in vocational margin, the results are shown within

raw scores ranging from -10 to 10.
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Table 2 Main estimates on mental health outcomes (cumulative incidence)

Year 3 Year 5 Year 7 Year 9

Panel A: Vocational margin

Psychotropic drug use

Reduced form .008 (-.071, .034) -.002 (-.11, .043) -.038*** (-.183, -.029) -.019* (-.138, .008)

Counterfactual outcome .129 .207 .301 .337

First stage .605*** (.489, .57) .605*** (.489, .57) .605*** (.489, .57) .605*** (.489, .57)

LATE: Admitted .014 (-.115, .058) -.003 (-.181, .071) -.063*** (-.31, -.056) -.031* (-.231, .009)

Observations 8274 8252 8228 8209

Healthcare visit for mental health

Reduced form .043* (-.007, .128) .033 (-.039, .097) .022 (-.073, .073) .034 (-.078, .093)

Counterfactual outcome .096 .155 .203 .23

First stage .605*** (.489, .57) .605*** (.489, .57) .605*** (.489, .57) .605*** (.489, .57)

LATE: Admitted .071* (-.004, .221) .054 (-.058, .168) .036 (-.116, .125) .056 (-.121, .161)

Observations 8274 8252 8228 8209

Panel B: General margin

Psychotropic drug use

Reduced form -.007 (-.059, .021) -.014 (-.079, .024) -.035 (-.122, .043) -.015 (-.104, .084)

Counterfactual outcome .088 .151 .215 .249

First stage .841*** (.771, .862) .841*** (.771, .862) .841*** (.771, .862) .841*** (.771, .862)

LATE: Admitted -.009 (-.071, .025) -.017 (-.094, .028) -.042 (-.146, .049) -.017 (-.124, .099)

Observations 6023 5998 5976 5938

Healthcare visit for mental health

Reduced form -.033*** (-.105, -.024) -.029** (-.103, -.005) -.038*** (-.145, -.032) -.016 (-.111, .014)

Counterfactual outcome .109 .14 .179 .196

First stage .841*** (.771, .862) .841*** (.771, .862) .841*** (.771, .862) .841*** (.771, .862)

LATE: Admitted -.039*** (-.127, -.029) -.035** (-.123, -.007) -.045*** (-.174, -.039) -.019 (-.133, .016)

Observations 6023 5998 5976 5938

Notes: ∗p<0.1; ∗∗p<0.05; ∗∗∗p<0.01. This table presents the conventional RD estimates for cumulative incidence of mental health

outcomes 3, 5, 7, and 9 years after admission. Each estimate is obtained using a triangular kernel with a fixed bandwidth of 0.5 admission-

score points, and includes cutoff and birth-year fixed effects. The robust bias corrected 95% confidence intervals, clustered at the cutoff

level, are shown in parentheses (Calonico et al., 2014). Note that the robust confidence intervals are not necessarily centered around the

conventional RD estimates, which may occasionally fall outside the reported intervals when the bias correction is large. Reduced form

denotes the effect of crossing the threshold on a given mental health outcome, counterfactual outcome denotes the conventional local

polynomial left estimate indicating the estimated outcome for the control group at the threshold, first stage denotes the effect of crossing

the threshold on admission, and LATE denotes the local average treatment effect of admission on the mental health outcome. Reduced

form estimates from alternative specifications are reported in Table A.6.

of admission. Given the counterfactual outcomes just below the threshold, both of these effects

correspond to declines of 21%.

In Table A.3, we further examine the effects of admission on the most prevalent types

of psychotropic drug use and healthcare visits. In summary, while crossing the threshold to

vocational education tends to increase visits in some areas, such as anxiety-related visits, we

find that admission significantly reduces healthcare visits related to substance use disorders.

In contrast, crossing the threshold to general education reduces particularly visits related to
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mood, depressive, and anxiety disorders.

In Table A.4, we additionally consider gender differences in the effects of secondary school

admission. Overall, a narrow admission to vocational education has a broadly similar effect

on mental health outcomes for women and men. In contrast, admission to general rather than

vocational education tends to reduce mental health visits more among men.

4.2 Potential channels

Our main findings on mental health outcomes raise the question on the potential mechanisms

behind the effects. We aim to descriptively gain insights into these mechanisms by exploring

several potential channels that we can identify from register data. First, in Table A.5, we show

that students who cross the admission cut-off of their least selective general school tend to end

up being surrounded by more advantaged group of peers. In contrast, barely gaining access to

vocational education on first attempt tends to have much weaker effect on peer composition,

when considering the school within which an applicant is enrolled by the end of the first year.8 It

is important to note that these findings on peer effects cannot be interpreted as causal channels

between secondary school admission and mental health, although the potential influence of

surrounded peers on mental health has been extensively discussed in recent literature (Alho

et al., 2024; Bütikofer et al., 2023; Eisenberg et al., 2014; Frijters et al., 2019; Gong et al.,

2021; Johnsen & Jansen, 2024; Kiessling & Norris, 2022; A. Zhang, 2019). However, our

examination still reveals that the short-term mental health effects emerging already during

secondary education strongly correlate with changes in peer characteristics.

Figure A.4 displays the annual estimates for labor market effects. Panel A shows that

crossing the threshold in the vocational margin remarkably increases labor market participation

and labor income while decreasing reliance on social benefits, particularly during the typical

post graduation years. These differences occur around the same time as the declining effects of

vocational school admission on psychotropic drug use and healthcare visits related to substance

use. On the other hand, the observed positive estimates in other areas of healthcare use may

be partially explained by improved access to student healthcare following secondary school

admission, as discussed in Section 2.2, as well as by access to occupational healthcare upon

graduation, given these findings on labor market outcomes.

In Panel B of Figure A.4, we find that crossing the threshold on the general margin in-

creases the probability of being enrolled in studies, while shrinking labor market outcomes

after admission. Interestingly, we also observe a modest increase in the likelihood of receiving

social assistance in Years 6 and 7, which may potentially reflect financial strain during higher

education studies. In the context of admission to general instead of vocational education,

the observed short-term effects on mental health are clearly not driven by higher income or

8Since in this context ’peers’ refer to individuals attending the same school, peer effects can only be mea-

sured for those who actually enroll, i.e., these estimations do not capture any peer effects outside the school

environment. Consequently, for the vocational margin, we can only analyze those who eventually gain access

to secondary education by the end of the first year, despite the potential rejection on the first attempt.
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improved labor market status. These results on labor market outcomes align with previous

Finnish evidence (Huttunen et al., 2023; Silliman & Virtanen, 2022).

In Figure A.5, we additionally examine how living arrangements are affected by secondary

school admission. In both margins, crossing the threshold associates with a higher probability of

living with parents shortly after admission. Interestingly, these effects appear stronger and more

significant in the general margin, within which we also find negative effect on the probability

of living alone or in cohabitation. The strongest effects on living arrangements occur roughly

at the same time as the positive effects on mental health in the general margin. While mental

health can be simultaneously affected through several other channels, thus limiting causal

inferences, these findings provide novel suggestive evidence on the potential influence of living

arrangements on mental health and contribute to prior descriptive evidence (Hikichi et al.,

2020; Howard et al., 2023; Wu & Grundy, 2023).

4.3 Robustness

We perform several robustness checks to ensure the validity of our findings in Appendix A.4.

First, in Figure A.6, we check the sensitivity of our main estimates using several alternative

bandwidths. We find that the magnitude of our main findings do not remarkably change as the

window size is modified. Second, to consider the sensitivity of the results for model specification,

we report the main reduced form estimates using alternative specifications in Table A.6. We find

that adding controls, excluding fixed effects, excluding applicants exactly at the cutoffs, using

the outcome-specific MSE-optimal bandwidth suggested by Calonico et al. (2014), or using full

samples in the estimation does not remarkably affect the inference. Our main estimates are

rather more conservative compared to most of the those produced with other specifications.

Overall, the key conclusions are robust to alternative specifications.

5 Discussion

Amid growing concerns about health disparities and rising prevalence of mental health problems

among children and adolescents over the past decade, it is increasingly important to understand

how institutions and structural factors shape mental well-being across the life course. At the

same time, many countries are making substantial investments in education and human capital

accumulation, often under the shadow of declining fertility rates and population aging. From

an economic perspective, the extent to which education shapes adolescent mental health is

of particular relevance, as mental health associates not only with individual welfare but also

with labor market outcomes and long-run productivity. The transition from compulsory to

post-compulsory education is a particularly critical point: it combines vulnerable age for the

onset of mental disorders (Solmi et al., 2022) with crucial choices on human capital formation,

making it an important period to investigate.

This study provides novel evidence on mental health effects of secondary education. Us-

ing rich Finnish register data, we examine how admission to vocational secondary education
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(vocational margin) and separately, how admission to general secondary education instead of

vocational education (general margin) affect mental health outcomes. We use a regression

discontinuity design (RD) exploiting quasi-random variation in secondary school admissions.

That is, we compare individuals who barely exceed the program-year-specific admission cutoff

with those who narrowly fail to get admitted based on their admission score. Our design builds

particularly on prior research that has used similar identification strategy in the Finnish con-

text (Huttunen et al., 2023; Kuuppelomäki, 2021; Ollikainen et al., 2024; Silliman & Virtanen,

2022; Virtanen et al., 2024).

Our results show that immediate admission to vocational education after completing com-

prehensive education may positively affect mental health by reducing psychotropic drug use

by 6.3 percentage points (-21%) within seven years of admission. While access to vocational

education tends to increase healthcare visits in some areas, we find that admission remark-

ably decreases visits for substance use. We demonstrate that these effects mostly emerge after

the completion of a secondary education of typical duration. In contrast, we find that admis-

sion to a general secondary school instead of vocational school decreases mental health related

healthcare use by 4.5 percentage points (-21%) within seven years of admission, with the ef-

fect primarily occurring during the first years after admission. These findings to some extent

align with previous RD-based evidence on the mental health effects of the most selective gen-

eral secondary schools (Bütikofer et al., 2023; Kuuppelomäki, 2021) and supply restrictions

in secondary education (Johnsen & Jansen, 2024), although our setting and target population

slightly differ from those used in earlier studies. Overall, our findings complement the existing

literature on the health effects of education and educational reforms by providing evidence for

recent birth cohorts and immediate mental health effects of secondary education (Böckerman

et al., 2021; Brunello et al., 2016; Dang et al., 2026; Gathmann et al., 2015; Johnston et al.,

2015; Kondirolli & Sunder, 2022; Li & Powdthavee, 2015; Meghir et al., 2018).

We consider that the channels behind the mental health effects of secondary education may

differ across levels of the secondary education system. For instance, we find that vocational

education improves labor market outcomes, compared to both completely rejected applicants

and those admitted to general education, aligning with prior Finnish evidence (Huttunen et

al., 2023; Silliman & Virtanen, 2022). This may potentially drive the observed post-graduation

mental health benefits of vocational education to some extent. However, based on these re-

sults, we cannot make any causal claims about the association between mental health and, for

instance, income. In fact, the existing causal evidence regarding this association is mixed, with

some papers reporting null results regarding health effects of income (Cesarini et al., 2016;

Miller et al., 2024), whereas some showing that higher personal income positively affects health

(Kim & Koh, 2021; Lindahl, 2005). Moreover, admission to general instead of vocational edu-

cation appears to be beneficial for mental health already during secondary education, unrelated

to labor market outcomes.

Indeed, when comparing the access to two main tracks of the secondary education system,

general and vocational, the mechanisms underlying the mental health effects may be slightly

different. According to our results, the type of track an individual is placed on appears to have a
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significantly positive effect on peer characteristics, measured by performance in comprehensive

school, parental background, and prior mental health events. While these findings do not

identify causal mechanisms between peer characteristics and mental health, they contribute

to the discussion on potential positive influence of peers on mental health (Alho et al., 2024;

Bütikofer et al., 2023; Johnsen & Jansen, 2024). Furthermore, these results align with previous

causal evidence showing that peer composition may positively affect mental health (Gong et al.,

2021; Kiessling & Norris, 2022), although some studies report negligible effects (Eisenberg et al.,

2014; Frijters et al., 2019; A. Zhang, 2019). Our gender-specific results additionally add to the

discussion that male applicants may be generally more strongly affected by peer composition

(Eisenberg et al., 2014; Griffith & Rask, 2014), as our findings suggest that admission to general

education has a larger negative effect on visits related to mental health among men.

In addition to potential peer effect, our findings on living arrangements suggest that pro-

longed parental co-residence might contribute to the observed short-term benefits in mental

health. To speculate, this may emerge through continued social and emotional support but

also through reduced financial strain during years lived with parents, given that those admit-

ted to general school tend to take part on the labor market later compared to those admitted

to vocational school. Prior evidence on co-residence and mental health is, however, relatively

scarce, mixed, and rather descriptive (Hikichi et al., 2020; Howard et al., 2023; Wu & Grundy,

2023).

Overall, our findings contribute to the previous literature in several ways. Prior studies on

the health impacts of education have typically focused on nationwide reforms and long-term

impacts. We use RD-design that more closely resembles experimental design and focus on im-

mediate mental health effects of secondary school admission. Furthermore, we focus on recent

cohorts, potentially better reflecting the current educational system and mental health chal-

lenges of today’s youth. Additionally, our comprehensive examination of heterogeneous effects

and potential mechanisms illustrates which types of mental health issues are most affected by

secondary education and through which channels these issues may be affected. Finally, rather

than focusing only on one narrow group of applicants, we examine two distinct margins within

the secondary education system to gain broader insights into mental health effects of secondary

education. One of these, vocational margin, captures the mental health effects of vocational ed-

ucation among the relatively disadvantaged group of applicants, regarding which the evidence

is particularly scarce in the existing literature.

Our study has a few limitations. First, similar to experimental designs, a quasi-experimental

RD-design is also subject to concerns about external validity. Our results apply to individuals

very close to the admission thresholds and are not necessarily generalizable to a wider popula-

tion. However, as we focus on two separate margins, we aim to partially address this issue by

focusing on individuals close to different admission cutoffs, and with different characteristics

and preferences. Second, our mental health data is based on specialized health care use and

purchases of prescribed medicines, which indicates that we mainly account for more severe

mental health issues that require treatment in specialized care or medication. This can also

be considered as a strength of the study, as these indicators are clinically validated and not
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affected by reporting bias. Third, we are not able to fully explain the differences in results

regarding medication and healthcare service use. They may reflect distinct gate keeping prac-

tices in the system and available alternatives. On the other hand, these differences highlight

the importance of examining multiple indicators of mental health. We consider that medication

use complements the results on specialized health care as psychotropics can also be prescribed

in private sector and public primary care.

Finally, while we examine several possible channels, such as peer effects and living arrange-

ments, our reliance on register data may overlook more qualitative aspects behind the observed

mental health effects, such as disappointment, stress, or exclusion due to academic mismatch,

particularly among those who are only just rejected by their preferred general track. Indeed,

failing to gain access to a preferred track—potentially affecting one’s future career prospects,

sense of belonging and self-confidence—might play a role in shaping later mental health, along

with observable changes in school environment and other outcomes. For instance, our findings

in the general margin sample do not necessarily imply that admission to vocational school causes

mental health problems as such. Rather, part of the effect might be explained by the adverse

effects of getting rejected from the preferred track. In fact, this interpretation is partly sup-

ported by our vocational margin analyses, which show that admission to vocational education

has also beneficial effect on mental health.

Recent OECD guidance highlights practices for preventing mental health issues among chil-

dren and youth, such as tailored school-based programs and improved access to mental health

services (OECD, 2025). More specifically, a meta-analysis based on randomized controlled

trials (RCT) summarizes that school-based mental health interventions may effectively reduce

depression and anxiety, particularly when implemented in secondary school environment (Q.

Zhang et al., 2023). Our results point to the potential value of providing such targeted mental

health support particularly for those who are at risk of entirely dropping out of secondary

education, or being academically mismatched to a track other than they initially preferred.

However, implementing mental health interventions requires considering trade-offs with other

educational investments, such as investments in performance, which are often prioritized by

many governments (OECD, 2022). Given the resource constraints of education budgets, any

decision to invest in school-based mental health programs should focus scarce resources on

evidence based approaches.

In summary, our results imply that secondary education, both vocational and general, can

have a beneficial impact on adolescent mental health. This is a significant finding given the re-

cent reforms that have expanded compulsory education to age 18 in Finland and other OECD

countries (OECD, 2024). Our results suggest that ensuring access to secondary education

through such reforms may help alleviate the mental health burden among adolescents. How-

ever, challenges related to track allocation, dropout, and disengagement persist despite the

extensions of compulsory education. As mental health issues among youth continue to rise,

along with the related treatment costs and potential productivity losses, supporting students

during critical educational transitions may be an important component of effective mental

health and education policy.
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Data availability

The study uses licensed data from Statistics Finland, Finnish Institute for Health and Welfare

(THL), and Social Insurance Institution of Finland (KELA). Access to the data is not restricted

to a specific institution or research group. Researchers from universities and research institutes

within the EU can use the data through Statistics Finland’s remote access system, given they

meet the required data security approvals. Information on the application process can be found

on the Statistics Finland and Findata websites.
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Hakulinen, C. (2024). Transmission of Mental Disorders in Adolescent Peer Networks. JAMA

Psychiatry, 81 (9), 882. https://doi.org/10.1001/jamapsychiatry.2024.1126

Amin, V., Fletcher, J. M., Lu, Q., & Song, J. (2023). Re-examining the relationship between education

and adult mental health in the UK: A research note. Economics of Education Review, 93,

102354. https://doi.org/10.1016/j.econedurev.2023.102354

Araya, R. (2003). Education and income: Which is more important for mental health? Journal of

Epidemiology & Community Health, 57 (7), 501–505. https://doi.org/10.1136/jech.57.7.501

Blomgren, J., Martikainen, P., Kolk, A., Talala, K., Lähemaa, T., Saarni, S., & Ristikari, T. (2013).
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Appendices

A.1 Descriptive information and balanced covariates

Table A.1 Classification of Mental Health Outcomes by ATC and ICD Codes

Psychotropic drug use

ATC

Any psychotropic drug N05A–N05C, N06A, N06CA

Antipsychotics N05A

Anxiolytics N05B

Antidepressants N06A

Healthcare visits for mental health

ICD-9 ICD-10

Any mental disorder 291*–316* F04*–F69*, F80*–F99*

Substance-use disorders 291–292, 303–305 F10–F19

Mood disorder 296, 3004 F30*–F39

Depressive disorders 2961, 3004A F32–F33, F341

Anxiety disorder (incl. dissociative, 300* F40*–F489

stress-related, somatoform, and

other nonpsychotic mental disorders)

Notes: This table lists the ATC and ICD codes used to define psychotropic drug use (ATC) and healthcare visits for mental health (for

years 1970-1995 inpatient admissions only defined by ICD-9, and from 1996 onward for both inpatient and outpatient admissions defined

by ICD-10). In our main analyses, we use only ICD-10 to identify mental health related healthcare visits, as our follow-up period begins

in 2009. However, ICD-9 codes are used to extract information on mental health admissions prior to the follow-up period for cohorts born

before 1996. Our main estimates are based on any psychotropic drug use and any mental disorder. In Table A.3, we report estimates for

the most prominent ATC groups and sub-diagnoses listed here (defined as having a prevalence above one percent at the cutoff by year

three in either estimation sample).
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(ii) Donut design

Panel A: Vocational margin
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Panel B: General margin

Figure A.1 Distribution of the estimation samples across the admission score

Notes: This figure shows how the estimation samples are distributed across the admission score. The donut design refers to the exclusion

of individuals at the cutoffs. P-values produced by the RD manipulation test proposed by Cattaneo et al. (2018) are reported in the

figure. For consistency across margins, we have divided the admission scores by 10 in the vocational margin analyses, so that the running

variable lies on a comparable scale in both margins. This implies that, in vocational margin, the frequencies are shown within raw scores

ranging from -20 to 20.
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Table A.2 Effect of crossing the threshold on pre-determined characteristics

Vocational margin General margin

GPA .035 (-.052, .11) .002 (-.004, .011)

Female .007 (-.109, .12) -.038 (-.122, .022)

Lives in urban area -.002 (-.023, .181) .001 (-.14, .023)

Mother has secondary degree -.019 (-.091, .105) -.001 (-.065, .044)

Mother has higher education degree -.002 (-.03, .082) .019 (-.036, .08)

Mother’s income 609.429 (-1414.493, 4704.208) 1052.982 (-3784.637, 3403.087)

Father has secondary education -.059 (-.188, .044) .02 (-.037, .114)

Father has higher education degree -.008* (-.003, .059) .011 (-.062, .067)

Father’s income -741.017 (-2576.757, 5659.998) -1323.089 (-5131.065, 2228.006)

Ever used psychotropic drugs .028 (-.051, .151) .014* (-.004, .1)

Ever visited healthcare for mental health .016 (-.037, .149) -.006 (-.062, .05)

Observations 8302 6036

Notes: This table presents the reduced form estimates of the effect of crossing the threshold on each characteristic. All characteristics have

been measured one year prior to the application year. Each estimate is obtained using a triangular kernel with a fixed bandwidth of 0.5

admission-score points, and includes cutoff and birth-year fixed effects. The robust bias corrected 95% confidence intervals, clustered at

the cutoff level, are shown in parentheses. Note that the robust confidence intervals are not necessarily centered around the conventional

RD estimates, which may occasionally fall outside the reported intervals when the bias correction is large. Income has been converted to

2023 euros.
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Figure A.2 Vocational margin: pre-determined characteristics and secondary school admission

Notes: This figure shows how crossing the threshold is associated with pre-determined characteristics in the vocational margin. Each dot

represents the average outcome for individuals within 0.1-point bins of the admission score. Cutoff points have been normalized to zero

for each school. The RD-plots include linear fits of degree one, estimated separately on either side of the threshold. Income has been

converted to 2023 euros. For consistency across margins, we have divided the admission scores by 10 in the vocational margin analyses,

so that the running variable lies on a comparable -1 to 1 scale in both margins. This implies that, in vocational margin, the results are

shown within raw scores ranging from -10 to 10.
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Figure A.3 General margin: pre-determined characteristics and secondary school admission

Notes: This figure shows how crossing the threshold is associated with pre-determined characteristics in the general margin. Each dot

represents the average outcome for individuals within 0.1-point bins of the admission score. Cutoff points have been normalized to zero

for each school. The RD-plots include linear fits of degree one, estimated separately on either side of the threshold. Income has been

converted to 2023 euros. For consistency across margins, we have divided the admission scores by 10 in the vocational margin analyses,

so that the running variable lies on a comparable -1 to 1 scale in both margins. This implies that, in vocational margin, the results are

shown within raw scores ranging from -10 to 10.
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A.2 Main results

Table A.3 Estimates on specific mental health outcomes (cumulative incidence)

Year 3 Year 5 Year 7 Year 9

Panel A: Vocational margin

Psychotropic drug use

Any (main estimate) .008 (-.071, .034) -.002 (-.11, .043) -.038*** (-.183, -.029) -.019* (-.138, .008)

Counterfactual outcome .129 .207 .301 .337

Antipsychotics .004 (-.016, .064) .003 (-.049, .028) -.004* (-.098, .002) -.005* (-.12, .002)

Counterfactual outcome .048 .081 .115 .141

Anxiolytics .000 (-.033, .021) .003 (-.028, .038) -.008* (-.111, .002) -.006 (-.133, .015)

Counterfactual outcome .028 .044 .082 .099

Antidepressants .012 (-.09, .052) .002 (-.111, .071) -.028 (-.144, .023) -.002 (-.096, .057)

Counterfactual outcome .096 .166 .239 .268

Healthcare visits for mental health

Any (main estimate) .043* (-.007, .128) .033 (-.039, .097) .022 (-.073, .073) .034 (-.078, .093)

Counterfactual outcome .096 .155 .203 .23

Substance-use disorders -.014 (-.035, .031) -.022** (-.069, -.001) -.033*** (-.114, -.024) -.025* (-.107, .003)

Counterfactual outcome .028 .053 .071 .078

Mood disorders -.003 (-.051, .028) .001 (-.076, .047) -.008 (-.094, .023) -.015 (-.128, .018)

Counterfactual outcome .051 .081 .106 .13

Depressive disorders .002 (-.049, .044) .008 (-.056, .054) -.005 (-.072, .026) -.012 (-.1, .033)

Counterfactual outcome .046 .071 .098 .119

Anxiety disorders .022** (.008, .097) .02 (-.027, .082) .021 (-.062, .057) .03 (-.043, .086)

Counterfactual outcome .031 .06 .083 .092

Panel B: General margin

Psychotropic drug use

Any (main estimate) -.007 (-.059, .021) -.014 (-.079, .024) -.035 (-.122, .043) -.015 (-.104, .084)

Counterfactual outcome .088 .151 .215 .249

Antipsychotics -.006 (-.044, .021) -.005 (-.038, .034) -.027 (-.07, .023) -.022 (-.062, .042)

Counterfactual outcome .031 .044 .078 .097

Anxiolytics -.008 (-.036, .017) -.002 (-.042, .033) -.027 (-.099, .01) -.012 (-.083, .015)

Counterfactual outcome .018 .031 .069 .082

Antidepressants -.001 (-.049, .029) -.003 (-.067, .045) -.017 (-.104, .086) -.011 (-.1, .097)

Counterfactual outcome .071 .121 .176 .215

Healthcare visits for mental health

Any (main estimate) -.033*** (-.105, -.024) -.029** (-.103, -.005) -.038*** (-.145, -.032) -.016 (-.111, .014)

Counterfactual outcome .109 .14 .179 .196

Substance-use disorders -.004 (-.014, .015) -.006 (-.028, .012) -.003 (-.026, .013) -.009 (-.038, .008)

Counterfactual outcome .006 .015 .019 .031

Mood disorders -.014** (-.073, -.008) -.013* (-.07, .003) -.024** (-.101, -.008) -.005 (-.066, .029)

Counterfactual outcome .062 .08 .099 .103

Depressive disorders -.012** (-.074, -.009) -.011* (-.067, .004) -.016** (-.093, -.002) .001 (-.062, .032)

Counterfactual outcome .061 .076 .091 .096

Anxiety disorders -.02* (-.06, .001) -.02 (-.062, .008) -.034*** (-.088, -.012) -.024** (-.094, -.002)

Counterfactual outcome .044 .058 .091 .101

Notes: This table presents the conventional reduced form RD estimates for cumulative incidence of mental health outcomes 3, 5, 7, and

9 years after admission, estimated separately for psychotropic drug use and healthcare visits related to most prominent ATC-groups and

sub-diagnoses (see Table A.1). Reduced form denotes the effect of crossing the threshold on a given mental health outcome and the

counterfactual outcome denotes the conventional local polynomial left estimate indicating the estimated outcome for the control group

at the threshold. The robust bias corrected 95% confidence intervals, clustered at the cutoff level, are shown in parentheses. Note that

the robust confidence intervals are not necessarily centered around the conventional RD estimates, which may occasionally fall outside

the reported intervals when the bias correction is large.
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Table A.4 Main estimates on mental health outcomes, separately for women and men (cumu-

lative incidence)

Year 3 Year 5 Year 7 Year 9

Panel A: Vocational margin

Psychotropic drug use

Women Reduced form -.023 (-.192, .114) -.001 (-.229, .171) -.057 (-.282, .091) -.03 (-.261, .122)

Counterfactual outcome .228 .336 .446 .482

Observations 2409 2401 2391 2387

Men Reduced form .005 (-.089, .04) -.005 (-.099, .08) -.038* (-.198, .003) -.03* (-.183, .01)

Counterfactual outcome .087 .154 .239 .276

Observations 5050 5038 5028 5014

Healthcare visits for mental health

Women Reduced form .031 (-.041, .254) .037 (-.105, .279) .023 (-.101, .258) .016 (-.122, .267)

Counterfactual outcome .149 .211 .286 .324

Observations 2409 2401 2391 2387

Men Reduced form .03 (-.06, .129) .014 (-.086, .097) .007 (-.125, .082) .024 (-.146, .092)

Counterfactual outcome .074 .131 .166 .189

Observations 5050 5038 5028 5014

Panel B: General margin

Psychotropic drug use

Women Reduced form -.015 (-.161, .015) -.016 (-.19, .056) -.079 (-.285, .025) .012 (-.122, .217)

Counterfactual outcome .115 .196 .285 .295

Observations 2067 2054 2048 2029

Men Reduced form -.026 (-.095, .01) -.04** (-.147, -.011) -.046 (-.144, .029) -.054 (-.199, .026)

Counterfactual outcome .069 .118 .165 .214

Observations 3397 3387 3372 3356

Healthcare visits for mental health

Women Reduced form -.013** (-.172, -.018) .007 (-.15, .047) -.004 (-.198, .033) .037 (-.119, .147)

Counterfactual outcome .145 .163 .205 .217

Observations 2067 2054 2048 2029

Men Reduced form -.045*** (-.135, -.027) -.042** (-.144, -.017) -.049*** (-.195, -.031) -.055** (-.187, -.019)

Counterfactual outcome .083 .122 .159 .18

Observations 3397 3387 3372 3356

Notes: This table presents the conventional reduced form RD estimates for cumulative incidence of mental health outcomes 3, 5, 7, and

9 years after admission, estimated separately for women and men. Reduced form denotes the effect of crossing the threshold on a given

mental health outcome and the counterfactual outcome denotes the conventional local polynomial left estimate indicating the estimated

outcome for the control group at the threshold. The robust bias corrected 95% confidence intervals, clustered at the cutoff level, are

shown in parentheses. Note that the robust confidence intervals are not necessarily centered around the conventional RD estimates, which

may occasionally fall outside the reported intervals when the bias correction is large.
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A.3 Potential channels

Table A.5 Effect of crossing the threshold on enrollment status and peer characteristics by the

end of the first year

Vocational margin General margin

Enrollment

Enrolled in any secondary school .355*** (.212, .4) .096*** (.094, .222)

Enrolled in general secondary school -.022 (-.064, .01) .485*** (.399, .545)

Enrolled in vocational secondary school .377*** (.227, .438) -.388*** (-.398, -.23)

Peer characteristics

GPA among peers -.05 (-.181, .119) .566*** (.463, .64)

Peers with secondary educated mothers -.008 (-.039, .07) .037*** (.017, .045)

Peers with highly educated mothers -.005 (-.042, .061) .081*** (.068, .099)

Average income among peers’ mothers 675.072 (-3530.608, 2684.048) 2224.392*** (1453.086, 2838.154)

Peers with secondary educated fathers .018 (-.039, .09) .064*** (.046, .076)

Peers with highly educated fathers -.009 (-.096, .026) .082*** (.061, .097)

Average income among peers’ fathers 320.861 (-7007.811, 2583.745) 3860.531*** (2529.207, 4474.102)

Peers with prior psychotropic drug use .018 (-.025, .088) -.01 (-.018, .008)

Peers with prior healthcare visits for mental health -.009 (-.121, .093) -.033*** (-.049, -.015)

Observations 5030 5616

Notes: This table presents the reduced form estimates of the effect of crossing the threshold on the enrollment status and average

characteristics of peers at the school in which the individual is enrolled in by the end of the application year. Note that these estimations

only include applicants who eventually gain access to secondary education by the end of the year despite the potential rejection in the

fist round. Individual level characteristics have been measured one year prior to the application year. Each estimate is obtained using a

triangular kernel with a fixed bandwidth of 0.5 admission-score points, and includes cutoff and birth-year fixed effects. The robust bias

corrected 95% confidence intervals, clustered at the cutoff level, are shown in parentheses. Note that the robust confidence intervals are

not necessarily centered around the conventional RD estimates, which may occasionally fall outside the reported intervals when the bias

correction is large. Income has been converted to 2023 euros.
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Figure A.4 Labor market outcomes and secondary school admission

Notes: This figure shows the conventional RD estimates and their 95% confidence intervals for annual labor market outcomes. Annual

estimates are obtained following Equation (1), using a fixed bandwidth of 0.5 admission score point and a triangular kernel. Income has

been converted to 2023 euros. Social assistance refers to a last-resort, means-tested benefit intended to secure a minimum level of income

and is available also to students. Unemployment benefits are more generous and not means-tested, but eligibility requires registration as

a jobseeker and active job seeking.
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Figure A.5 Living arrangements and secondary school admission

Notes: This figure shows the conventional RD estimates and their 95% confidence intervals for annual living arrangements. Annual

estimates are obtained following Equation (1), using a fixed bandwidth of 0.5 admission score point and a triangular kernel.

A.4 Robustness
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Figure A.6 Main estimates on mental health outcomes within alternative windows

Notes: This figure presents the conventional RD estimates for cumulative incidence of mental health outcomes 3, 5, 7, and 9 years

after admission within alternative estimation windows. The conventional 95% confidence intervals are clustered at the cutoff level. Each

estimate is obtained using a triangular kernel and includes cutoff and birth-year fixed effects. The vertical dashed line represents the

estimation window that we use in our main model specification. The estimates based on the exact, non-rounded MSE-optimal windows

are reported in Table A.6.
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Table A.6 Alternative specifications

Year 3 Year 5 Year 7 Year 9

Panel A: Vocational margin

Psychotropic drug use

Main estimate .008 (-.071, .034) -.002 (-.11, .043) -.038*** (-.183, -.029) -.019* (-.138, .008)

Additional covariates -.001 (-.084, .028) -.009 (-.123, .061) -.057** (-.192, -.02) -.044* (-.163, .006)

Without fixed effects .006 (-.086, .042) -.005 (-.127, .046) -.042*** (-.193, -.029) -.024** (-.153, 0)

Observations 8274 8252 8228 8209

Donut design -.003 (-.096, .035) -.006 (-.112, .063) -.043** (-.188, -.008) -.031** (-.173, -.001)

Observations 7459 7439 7419 7401

Optimal window .008 (-.037, .052) -.007 (-.072, .06) -.065** (-.155, -.005) -.027 (-.095, .025)

Observations 8274 6440 6417 6399

Full sample .003 (-.077, .026) -.01 (-.126, .025) -.039*** (-.189, -.039) -.033*** (-.184, -.031)

Observations 23,029 22,947 22,858 22,788

Healthcare visit for mental health

Main estimate .043* (-.007, .128) .033 (-.039, .097) .022 (-.073, .073) .034 (-.078, .093)

Additional covariates .027 (-.025, .11) .021 (-.037, .089) .004 (-.075, .05) .018 (-.084, .065)

Without fixed effects .039* (-.01, .133) .029 (-.045, .105) .02 (-.073, .083) .029 (-.092, .099)

Observations 8274 8252 8228 8209

Donut design .032* (-.011, .139) .022 (-.047, .12) .012 (-.076, .097) .024 (-.093, .106)

Observations 7459 7439 7419 7401

Optimal window .052*** (.021, .126) .034* (-.006, .101) .02 (-.032, .083) .032 (-.036, .103)

Observations 6454 8252 8228 6399

Full sample .025 (-.017, .099) .006 (-.06, .058) -.006 (-.107, .025) -.002 (-.125, .033)

Observations 23,029 22,947 22,858 22,788

Panel B: General margin

Psychotropic drug use

Main estimate -.007 (-.059, .021) -.014 (-.079, .024) -.035 (-.122, .043) -.015 (-.104, .084)

Additional covariates -.012 (-.075, .01) -.015* (-.094, .008) -.038* (-.139, .011) -.011 (-.107, .057)

Without fixed effects -.01 (-.072, .031) -.02 (-.092, .023) -.04 (-.129, .036) -.014 (-.104, .088)

Observations 6023 5998 5976 5938

Donut design -.024** (-.106, -.01) -.032** (-.137, -.016) -.059* (-.174, .005) -.033 (-.148, .069)

Observations 5464 5441 5420 5385

Optimal window -.012 (-.045, .017) -.02 (-.067, .024) -.035 (-.094, .016) -.011 (-.078, .048)

Observations 4710 3857 4737 5015

Full sample .005 (-.029, .043) -.001 (-.044, .046) -.017 (-.077, .065) .010 (-.055, .115)

Observations 8654 8618 8589 8533

Healthcare visit for mental health

Main estimate -.033*** (-.105, -.024) -.029** (-.103, -.005) -.038*** (-.145, -.032) -.016 (-.111, .014)

Additional covariates -.032*** (-.107, -.028) -.032*** (-.114, -.018) -.041*** (-.155, -.046) -.016** (-.123, -.008)

Without fixed effects -.045*** (-.144, -.029) -.045*** (-.147, -.021) -.057*** (-.185, -.048) -.033** (-.148, -.003)

Observations 6023 5998 5976 5938

Donut design -.043*** (-.148, -.057) -.03*** (-.133, -.023) -.037*** (-.172, -.045) -.024* (-.136, .005)

Observations 5464 5441 5420 5385

Optimal window -.055*** (-.103, -.02) -.047** (-.098, -.004) -.083*** (-.15, -.033) -.032 (-.09, .014)

Observations 2845 3671 2823 3811

Full sample -.018** (-.078, -.007) -.017 (-.077, .012) -.022** (-.109, -.009) -.005 (-.086, .026)

Observations 8654 8618 8589 8533

Notes: This table presents the conventional reduced form RD estimates for cumulative incidence of mental health outcomes 3, 5, 7, and 9

years after admission, estimated using alternative specifications in relation to the main specification. First, we add controls for background

characteristics presented in Table 1. Second, we exclude cutoff and year of birth specific fixed effects from the model. Third, we exclude

individuals who are, by their admission score, exactly at the cutoff, referred to as the donut design. Fourth, we use MSE-optimal window

suggested by Calonico et al. (2014) in the estimation. Finally, we report estimates produced for the full samples (in total N=115,098 in

vocational margin and N=32,477 in general margin), which also includes applicants to schools that do not have at least two applicants

on both sides of the admission threshold. The robust bias corrected 95% confidence intervals, clustered at the cutoff level, are shown in

parentheses. Note that the robust confidence intervals are not necessarily centered around the conventional RD estimates, which may

occasionally fall outside the reported intervals when the bias correction is large.
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