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Abstract

Background: At the end of secondary education, young people can either start vocational training, enter university,
directly transition to employment or become unemployed. Research assumes that post-secondary pathways have
immediate and/or long-term impacts on health and well-being, but empirical investigations on this are scarce and
restricted to few countries. Therefore, this study traced the development of health and well-being throughout the
highly institutionalised school-to-work transition (STWT) in Germany.

Methods: We used longitudinal data of the National Educational Panel Study (NEPS), a representative sample of
11,098 school-leavers (50.5% girls) repeatedly interviewed between 2011 and 2020. We estimated the effect of post-
secondary transitions on self-rated health and subjective well-being by applying fixed-effects (FE) regression, elimi-
nating bias resulting from time-constant confounding and self-selection into different pathways. A multiple-sample
strategy was used to account for the increasing diversity of STWTs patterns. Models were controlled for age, as well as
household and residential changes to minimise temporal heterogeneity.

Results: Findings indicate that leaving school was good for health and well-being. Compared with participants who
did not find a training position after school, direct transitions to vocational training or university were linked to higher
absolute levels of health and well-being, but also to a lower relative decline over time. Furthermore, upward transi-
tions (e.g. to programs leading to better education or from unemployment to employment) were associated with
improvements in health and well-being, while downward transitions were followed by deteriorations.

Conclusion: Findings suggest that school-leave is a sensitive period and that post-secondary pathways provide
young people with different abilities to maintain health and well-being. Youth health interventions might benefit
when setting a stronger focus on unsuccessful school-leavers.

Keywords: School-to-work transition, Institutional context, Vocational training, Apprenticeship, University,
Prevocational preparation, Unemployment, Early career, Self-rated health, Subjective well-being, Fixed-effects,
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occupational careers [1], working conditions [2], as well
as health and well-being in adulthood [3, 4]. In addition
to these lifelong consequences, immediate implications
of the STWT for the health and well-being of young peo-
ple are possible. For instance, during the STWT, individ-
uals are exposed to increased demands, such as finishing
compulsory schooling, finding a vocational or academic
training position and finally transitioning to the labour
market [5]. Furthermore, young people are increasingly
exposed to varying influences on health and well-being,
including physical and psychosocial job demands, aca-
demic pressure, increased concerns regarding the future,
and the establishment of potentially unhealthy behav-
iours [6, 7]. However, research focussing on the develop-
ment of health and well-being throughout this critical
period in life is sparse and, in particular, the influence of
post-secondary pathways (e.g. the impact of the transi-
tion to vocational training, university, unemployment,
or the labour market) at this life stage is understud-
ied [8, 9]. Therefore, this article provides a longitudinal
description of the development of health and well-being
throughout the STWT and analyses the impact of transi-
tions between educational institutions and labour market
states on immediate changes and long-term trajectories
of health and well-being. The results of this study can
help identify groups of adolescents with particular health
problems during the transition to adulthood, which is
important for designing targeted health intervention pro-
grammes for this population.

The STWT usually covers the time between the ages of
14 to 24 years, where adolescents complete compulsory
full-time education in secondary schools, move to voca-
tional training or tertiary education, and finally transition
to the labour market [5]. However, in case people do not
find a training position, the transition out of school can
also be followed by spells of unemployment or episodes
of unskilled labour. According to assumptions made by
life course epidemiology, early (labour market) disadvan-
tage is likely to produce further disadvantage through
processes of risk accumulation [10]. For instance, early
unemployment was found to be a risk factor for further
unemployment and poor job opportunities [11]. Those
early-career “scarring effects” were debated to translate
into trajectories of poor health and well-being, as labour
market disadvantage and health problems are likely to
reinforce each other [12]. One mechanism is that unem-
ployment is generally associated with loss of income and
social status, which often cause poverty-induced prob-
lems, such as social isolation, a loss of self-esteem, and
the establishment of unhealthy behaviours [13]. Conse-
quently, unemployment was found to increase the risk
for several health problems, especially psychological dis-
orders or respiratory and cardiovascular diseases [14].
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Because good health is a necessary condition for employ-
ment, the chance for re-employment decreases with
increasing duration of unemployment.

Paralleling this life course perspective, entering differ-
ent institutions during STWT might also expose to dif-
ferent contextual influences on health [15]. Past studies
show that attending higher educational tracks imparts
competencies leading to better health literacy [16] and
exposes to networks and social environments that are
more health-promoting [17, 18]. Consequently, stud-
ies find that university students compared with trainees
show more favourable health behaviours [19, 20]. In con-
trast, lower education often leads to employment careers
involving manual labour, low income, higher physical and
psychosocial job demands and elevated risks for unem-
ployment [21-23]. Lower education is also related to
lower social prestige [24] and self-esteem [25]. On the
other hand, studying is often linked to academic pres-
sure, exam stress, and prolonged financial dependence,
which was found to make university students more sus-
ceptible for mental health problems [26, 27].

Despite the importance of the STWT, investigations of
the development of health and well-being according to
pathways entered after school-leave remain the excep-
tion. A study based on 687 Finnish adolescents reports
higher well-being for school-leavers transitioning to aca-
demic compared with vocational tracks [28]. Two studies
based on the US National Longitudinal Survey of Youth
(NLSY97) suggest that academic study impacts positively
on self-rated health [15] and body weight trajectories
[29]. An analysis of the Household, Income and Labour
Dynamics in Australia (HILDA) showed that transitions
to unemployment after school-leave led to more disad-
vantaged well-being trajectories, but did not observe any
differences between vocational or academic tracks [12].
One explanation for this inconsistency might stem from
the heterogeneity in the institutional organisation of
the STWT that is likely to produce country-specific dif-
ferences [1]. Furthermore, past studies did not account
for the complexity of the STWT, which is increasingly
shaped by disrupted and discontinuous patterns (e.g. sec-
ond-chance schooling, between-states of unemployment
or unskilled labour, studying after vocational training or
vice versa) [5].

This paper will address named research gaps by exam-
ining the way in which the STWT relates to health and
well-being of young people in Germany. We rely on rep-
resentative data of the National Educational Panel Study
(NEPS) that follows 11,098 school-leavers over nine sur-
vey waves during the years 2011 to 2020. Germany pro-
vides a suitable context for studying implications of the
STWT due to the availability of numerous pathways
from school to work that are highly institutionalised [5].
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In Germany, post-secondary education in universities
is complemented with vocational education and train-
ing (VET) programs, which combine practical training
in companies with theoretical education in schools [30].
Additionally, prevocational programs are available for
less successful school-leavers that are unable to find a
training position [31].

This study has two research objectives. The first aim
is to investigate how self-rated health and subjective
well-being change when people move between different
STWT states (e.g. from school to vocational training or
tertiary education). An advantage over previous studies
is that we not merely focus on changes from school to
post-school states, but also include other possible transi-
tions (e.g. from vocational training or tertiary education
to the labour market). More generally, we are interested
in whether health and well-being are affected by transi-
tions between different institutional contexts (schools,
prevocational programs, vocational training places and
universities) and labour market states (employment,
unemployment). We assume that transitions of upward
mobility (i.e. transitions to states leading to better educa-
tion, e.g. from vocational training to university) relate to
improvements in health and well-being, because upward
transitions mark positive influences on health behav-
iours, employment conditions, material conditions, and
psychosocial resources (e.g. self-esteem). In addition,
downward transitions (e.g. to unemployment) and the
associated loss of status and income are expected to neg-
atively impact on health and well-being.

The second objective is to test for long-term conse-
quences of different types of STWTs. Based on core
assumptions of life course epidemiology [10], the tran-
sition out of school can be conceptualised as a critical
period, where post-secondary pathways set the funda-
ment for subsequent health influences, including health
behaviours, labour market positions, and income oppor-
tunities. Following the assumption of risk accumulation,
we expect adverse starting points after school (defined by
transitions from school to unemployment or to prevoca-
tional programs) to cause more unfavourable long-term
trajectories of health and well-being. In contrast, smooth
and regular STWTs, defined as transitions to voca-
tional training or tertiary education in the first year after
school-leave, are expected to cause better trajectories of
health and well-being.

This study uses longitudinal data in combination with a
modern approach of causal inference statistics to handle
several methodological challenges when studying links
between educational processes and health. First, to esti-
mate how a certain STWT state impacts on immediate
and long-term changes in health and well-being, we apply
fixed-effects (FE) regression and FE impact functions. As
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FE models only rely on changes within the same person
(intra-individual variation), estimating the causal effect of
a life event is possible under weaker assumptions. First,
FE regression estimates are generally not biased by time-
constant confounding factors, which are observed or
unobserved characteristics that differ between groups of
individuals and correlate with the outcome variable (i.e.
time-constant heterogeneity) [32, 33]. Importantly, this
approach allows for handling the problem of self-selec-
tion, resulting from the fact that educational pathways
are strongly determined by characteristics such as sex,
migration background, socio-economic origin, or intel-
ligence. In particular, children of highly educated parents
have a greater chance of attaining higher schooling and to
enter tertiary education [34, 35]. Second, FE regression in
combination with a large number of repeated measure-
ments is more robust against bias resulting from reversed
causality, which is when initial health influences educa-
tional pathways (i.e. health selection, e.g. healthier peo-
ple have a higher likelihood of becoming better educated)
[15]. Third, FE modelling is less affected by endogenous
selection, which is when panel attrition is selective in
terms of health or well-being [36]. Despite these meth-
odological strengths of the FE approach, control must
be made for time-varying heterogeneity (i.e. factors that
change over time). An advantage over previous studies is
that we control for possible parallel events that are inter-
connected with the transition to adulthood [5]. These are
the general process of ageing, changes in the household
composition (reflecting family ties, partnership and par-
enthood), and residential area changes (reflecting moving
and going abroad).

Taken together, we aim to address the following two
research questions:

(1) How do self-rated health and subjective well-being
change when moving between different STWT
states?

(2) How do states entered after school-leave relate to
long-term trajectories of self-rated health and sub-
jective well-being?

Methods

Data

We used data from Starting Cohort 4 (SC4, SUF 12.0.0) of
the NEPS [37, 38]. NEPS SC4 is a representative sample
of German 9th graders first interviewed in 2010 or 2011
and then followed yearly. NEPS SC4 used a stratified
multi-stage sampling technique, in order to consider that
the target population of 9th graders is clustered within
different educational institutions [39]. A stratified sam-
ple of secondary schools was selected according to the six



Reuter et al. BMC Public Health (2022) 22:1823

most common school types in Germany. Subsequently,
classes were sampled within schools and then all students
within those classes. Pupils were interviewed in school
classes using paper-and-pencil interviews (PAPI) and
school leavers were surveyed using computer-assisted
telephone interviews (CATI). More detailed informa-
tion on the study design and sampling procedure can be
found in the study report [40]. We included all available
waves up to the year 2020. We could not include the first
survey wave of 2010, because self-rated health was not
measured. In sum, nine survey waves between 2011 and
2020 were used, with each wave covering one calendar
year (except for 2018, where no survey took place).

Study sample

The initial sample included 92,039 person-years of
16,183 pupils. We excluded 1,137 individuals attend-
ing special needs schools, because self-rated health was
not assessed in this group. Individuals were eligible for
study sample when they were at least 14 years old, took
part in NEPS calendar interviews, had no missing val-
ues in variables of interest, were still in school during
the first person-year and were observed to leave school
during the follow-up (the latter excluded participants
who did not participate in the study long enough and
dropped out prematurely). Eventually, 75,358 person-
years of 11,098 individuals were used for the following
analyses. A detailed overview of the eligibility crite-
ria and their effect on the sample size can be found in
additional file 1 (e-Table 1).

Variables

Self-rated health

Self-rated health was ascertained by the question “How
would you describe your health overall?” followed by
a five-point Likert scale with the responses from “very
poor” to “very good” We treated self-rated health as a
quasi-metric, where higher values indicate better health.
Self-rated health is a global health measure reflecting
overall health functioning, prevalent diseases, and cur-
rent pain while predicting future mortality [41, 42].

Subjective well-being

Subjective well-being was measured by an adaption of
the Personal Wellbeing Index for School Children (PWI-
SC) [43], consisting of five 11-point scale items asking
participants how satisfied they are with (i) life as a whole,
(ii) standard of living, (iii) health, (iv) family, and (v)
acquaintances and friends. We calculated a mean score
over all five indicators ranging from 0 to 10, where higher
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values indicate better well-being. Subjective well-being is
a proxy for mental health problems [44].

School-to-work transition state

After leaving the general school system, adolescents par-
ticipated in biographical interviews to collect compre-
hensive life course data about post-secondary pathways.
In each follow-up interview, participants were asked
about the start and end date of each episode of education,
training, or employment they had pursued. This informa-
tion was stored in a specific spell format, where each data
row contained one STWT episode (e.g. vocational train-
ing) in combination with the exact start and end date of
the episode. We used the technique of “episode splitting”
to rearrange data from spell format (which allows for sev-
eral parallel states) to sequence format (where only one
state per month is possible) [45]. Therefore, a priority
rule was defined according to which states of vocational
training and tertiary education were more important
than other states. Based on the possible pathways pro-
vided by the German education system and in orientation
of previous studies [31, 46], we distinguished between
seven mutually exclusive STWT states: (1) school, (2),
prevocational program, (3) vocational training, (4) uni-
versity, (5) employment, (6) unemployment, (7) inactive
(military service, civil service, parental leave). A more
detailed overview of the states and the criteria applied
for definitions (e.g. which training programs were defined
as “vocational training”) can be found in additional file 1
(e-Table 2). Once rearrangement of biographical inter-
view data was completed, we enriched the main data set
(where each row represents a person-year) with informa-
tion about the STWT states stored in the sequence data
set (where each row represents a person and each column
represents a month in his or her life from 14-24 years
and the STWT state reached in this month) on the basis
of participants’ age in months. This procedure led to a
categorical, time-dependent variable that formed the
basis for analysing transitional events and to identify the
STWT state reached in each person-year.

Control variables

As mentioned in the background chapter, multiple
social events are linked to the transition to adulthood,
including family events and residential changes. As
we are interested in the health effect of STWT states,
we aim to hold other social transitions constant that
might occur at the same time [5]. Thus, we control for
age dummies (one life year increments), changes in the
household composition and residential area changes.
Age dummies were used to control for period or aging
effects (e.g. controlling for a general age-related change
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in health and well-being over time). Information on
household size and household members were used to
distinguish between living with (step) parents, single-
person households, couples without children, couples
with children, single parents, and other households
(living with other relatives or non-relatives). In case
people lived with both a partner or children and par-
ents, we coded these cases as “living with parents” For
residential change, only broad categories were available
due to data protection policies (West Germany, East
Germany, abroad). Note that in FE regression, observed
and unobserved time-constant characteristics as sex,

Table 1 Sample characteristics by survey year
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migration background, or socio-economic origin are
automatically controlled for.

Statistical analysis
First, we described characteristics of the study sample
by presenting distributions of the dependent, independ-
ent and control variables in each survey wave through
frequencies or means and standard deviations (SD) in
Table 1.

For the purpose of answering research questions,
we applied linear fixed-effects (FE) regression analy-
sis for panel data [32, 33]. FE regression relies only on

2011 2012 2013 2014 2015 2016 2017 2019 2020

Observations

Individuals (n) 10,334 10,042 10,158 9,545 9,091 8,206 7,408 5,844 4,730
Gender®

Male (%) 49.5 50.0 49.8 49.5 49.8 49.3 48.7 49.3 48.6

Female (%) 50.5 500 50.2 50.5 50.2 50.7 513 50.7 514
Age (years)

Mean 15.1 159 16.7 17.5 18.7 19.7 20.6 226 236

(SD) (0.6) 0.7) (0.7) (0.7) 0.7) 0.7) 0.7) (0.7) (0.6)
Self-rated health

Mean 4.1 4.1 4.2 4.2 4.2 4.2 4.2 4.2 4.1

(SD) 0.9 (0.8) (0.8) (0.8) (0.8) (0.8) (0.7) (0.8) (0.8)
Subjective well-being

Mean 8.1 8.0 83 83 83 83 84 82 82

(SD) (1.6) (1.5) (1.2) (r.m (1.0) (0.9 (0.9) (0.9) (0.9)
STWT state

School (%) 100.0 883 60.1 573 24.1 59 23 0.7 04

Prevocational program (%) 0.0 45 73 3.7 1.8 1.0 0.7 0.2 0.2

Vocational training (%) 0.0 6.4 280 320 380 331 29.0 144 10.1

University (%) 0.0 0.0 0.0 0.1 14.5 34.1 41.0 45.8 471

Employment (%) 0.0 04 1.7 32 123 19.0 224 352 389

Unemployment (%) 0.0 02 14 23 36 35 28 26 24

Inactive (%) 0.0 0.2 15 14 5.7 35 1.8 1.0 0.9
Region

West Germany (%) 878 87.5 88.2 88.3 873 829 81.2 79.1 783

East Germany (%) 122 12.5 11.8 1.7 11.9 16.0 17.3 19.0 19.2

Abroad (%) 0.0 0.0 0.0 0.0 0.8 1.1 14 19 26
Household

Living with parents (%) 94.6 95.7 96.8 95.7 85.2 739 644 45.1 36.7

Single-person household (%) 0.0 0.1 0.9 1.5 7.0 12.3 15.9 215 266

Couples without children (%) 0.0 0.1 0.5 1.0 30 52 8.7 186 238

Couples with children (%) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1 02

Single parents (%) 0.0 0.0 0.0 0.1 0.2 0.3 04 04 04

Other households (%) 54 4.2 16 16 4.5 82 10.6 144 12.3

Data set: NEPS SC4, SUF 12.0.0. n= 11,098 individuals with 71,358 person-years. Number of individuals (n), column percentages (%) or means and standard deviations

(SD)
2 Time-constant variable
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intra-individual variation over time and allows investigat-
ing how an outcome changes if a person changes from a
control (e.g. school) to a treatment group (e.g. university).
By using only within-variation, FE regression is not biased
by between-individual heterogeneity that is constant over
time. Thus, we control in our analyses for multiple char-
acteristics that are associated with STWT state and health
and could otherwise confound effect estimates (e.g. sex,
migration background, parental education, personality,
intelligence, characteristics of teachers, classes or schools).
Furthermore, as we allow for multiple person-years in each
state, the estimation of person-specific intercepts is more
robust against health-related selection (reversed causality)
[15]. Finally, FE regression estimates are even unbiased in
case of endogenous selection bias, which is present in case
of panel attrition patterns associated with the outcome
variable (e.g. higher likelihood for early dropout in case of
poor health or well-being) [36]. A Hausman test further
supported to choose a FE model over a model with ran-
dom effects (x*>=343.02, df=25, p<0.001).

The analytical strategy contained two steps. For the
first research question, that is to test if health and
well-being are affected by transitions between differ-
ent STWT states, we estimated regression models for
each outcome with STWT state as a multi-categorical
time-varying predictor. The state before a transition
occurred was defined as the reference category. Tak-
ing into account the possibility of multiple transitional
events, a single estimation strategy with school as the
only reference state would not allow to study other
transitions that are possible. A solution for this prob-
lem is to split the data set into multiple samples and to
analyse the effect of each transition using only person-
years that store information on this specific transition.
We used six subsamples (S1-S6) capturing each of the
six states of main interest (school, prevocational pro-
gram, vocational training, university, employment, and
unemployment) in combination with the person-years
of the state entered afterwards. We allowed for multi-
ple person-years in the same state to minimise reverse
causality bias. An exemplary data set for two partici-
pants is shown in the additional file 1 (e-Table 3).

Models were controlled for age (dummies with one
life-year increments), and area and household changes
to reduce time-varying heterogeneity between individu-
als (parallel trends or exogeneity assumption) [33]. To
correct for serial autocorrelation and heteroscedasticity,
we specified all FE models with cluster-robust standard
errors. Results are shown in Table 2. In order to facilitate
the interpretation of multiple regression estimates, we
also plotted results as average marginal effects (AMEs)
[47] in Fig. 1.
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For the second research question, that is to analyse tra-
jectories of health and well-being in dependence of the
state entered after school-leave, we used FE impact func-
tions [48]. The main predictor was an event-centred time
scale, which was derived by subtracting the interview
date in each person-year with the date of the school-leave
(value “0” indicates the first year out of school). Separate
impact functions were calculated by state reached in the
year “0” and subsequently converted into adjusted pre-
dictions at the means (APMs) [47] visualised in Fig. 2. A
plot showing the proportion of states in each year after
school-leave is to find in additional file 1 (e-Fig. 1).

All analyses were performed using Stata 16.1 MP (64-
bit, StataCorp LLC, College Station, TX, USA).

Results

Sample description

Table 1 provides an overview of the characteristics
of study participants in each survey wave. Over time,
the number of participants declined from 10,334 to
4,730, while the mean age increased from 15.1 to
23.6 years. Over the study period, participants tran-
sitioned from school to different post-school states.
By the end of the survey period, most of participants
were either in university (47.1%), employed (38.9%),
in vocational training (10.1%), or unemployed (2.4%).
As also indicated by this table, the share of partici-
pants living with parents decreased over time and
was at 36.7% by the end. Furthermore, health and
well-being increased over time and finally decreased
by the end of the study period.

Impact of STWT states on health and well-being

Table 2 shows the results of the FE regression analy-
sis for self-rated health and subjective well-being. It
is apparent from the analysis of the first sample (S1)
that leaving school was associated with a significant
improvement in health and well-being. This increase
was observable for participants who transition to a
prevocational or vocational training program, to univer-
sity, directly to employment or to inactivity. In contrast,
no change was observed when transitioning to unem-
ployment. In addition, attendees of prevocational and
vocational training programs experienced a stronger
increase in well-being compared with university stu-
dents or those directly entering work. If we now turn to
the regression coefficients concerned with the transition
to employment (S2, S3, S4), self-rated health appeared
to be unaffected when starting a job after (pre)voca-
tional training or university. However, a slight positive
effect on subjective well-being was found when entering
work after a vocational training program.
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Table 2 Linear fixed-effects regression analysis for self-rated health and subjective well-being
Self-rated health Subjective well-being
S1 S2 S3 S4 S5 S6 S1 S2 S3 S4 S5 S6
b/(SE)  b/(SE)  b/(SE)  b/(SE)  b/(SE) b/(SE) b/(SE) b/(SE) b/(SE) b/(SE) b/(SE)  b/(SE)
STWT state
School Ref 0.05 0.07* 0.01 -0.09 0.16 Ref 0.04 0.01 -0.16 -0.08 0.24
(0.07) (0.04) (0.24) (0.06) (0.14) (0.08) (0.04) (0.26) (0.07) (0.14)
Prevocational program 0.13***  Ref 0.02 -0.14 0.00 -0.13 0.53***  Ref -0.37%**  -0.39 0.15 0.07
(0.02) (0.10) 0.18) (0.18) 0.13) (0.04) 0.11) (0.24) (0.19) 0.13)
Vocational training 0.09***  0.02 Ref -0.08* 0.03 0.15%* 0.39%**  0.13** Ref 0.06 0.00 0.37%**
(0.01) (0.03) (0.04) (0.02) (0.05) (0.02) (0.04) (0.04) (0.03) (0.06)
University 0.12%**  0.01 0.09%* Ref 0.03 -0.14* 0.35%**  0.10 0.02 Ref 0.01 -0.03
(0.01) (0.10) (0.03) (0.02) (0.07) (0.02) 0.11) (0.03) (0.03) (0.07)
Employment 0.09***  0.09 0.00 -0.02 Ref 0.1 0.32***  0.05 0.04**  0.04 Ref 0.17*
(0.02) (0.08) (0.01) (0.03) (0.06) (0.03) (0.10) (0.02) (0.03) (0.08)
Unemployment 0.08 -0.02 -0.06 0.01 -0.20* Ref 0.04 -0.19 -0.20%**  -0.05 -0.33***  Ref
(0.04) (0.08) (0.05) (0.08) (0.08) (0.06) (0.10) (0.06) (0.09) (0.10)
Inactive 0.09***  0.03 -0.01 -0.08 0.16* -0.23 0.39***  -0.04 -0.06 -0.06 0.17* -0.05
(0.02) (0.13) (0.07) 0.1 (0.08) (0.15) (0.04) (0.16) (0.09) (0.14) (0.08) 0.17)
Region
West Germany Ref Ref Ref Ref Ref Ref Ref Ref Ref Ref Ref Ref
East Germany -0.01 -0.29 -0.02 0.05 0.01 0.08 -0.02 -0.08 0.06 0.05 0.05 -0.08
(0.02) (0.16) (0.04) (0.03) (0.03) (0.10) (0.03) (0.15) (0.04) (0.03) (0.04) 0.11)
Abroad -0.05 047*% 0.00 0.05 0.12 0.22* -0.01 -0.12 0.01 -0.04 0.17** 0.00
(0.05) (0.24) 0.11) (0.05) (0.07) 0.11) (0.06) (0.36) 0.11) (0.05) (0.06) (0.20)
Household
Living with parents Ref Ref Ref Ref Ref Ref Ref Ref Ref Ref Ref Ref
Single-person household  -0.02 0.20* 0.01 -0.01 -0.03 0.02 0.06* 0.09 -0.07** 001 -0.10***  0.00
(0.02) (0.09) (0.02) (0.02) (0.03) (0.07) (0.02) (0.09) (0.03) (0.02) (0.03) (0.09)
Couples without children  0.01 0.14 0.01 0.00 0.03 0.11 0.13***  0.08 0.08***  0.06* 0.08* 0.21*
(0.02) (0.08) (0.02) (0.03) (0.03) (0.08) (0.03) 0.10) 0.02) (0.03) (0.03) 0.11)
Couples with children 0.06 0.00 0.11 -0.96***  0.01 -0.03 0.58 0.00 0.16 -0.94*** 032 0.40*
(0.55) (0.00) (0.22) (0.02) (0.19) (0.23) (0.47) (0.00) (0.14) (0.02) 0.17) (0.18)
Single parents 0.06 0.51 0.12 -0.11 -0.12 0.14 0.02 0.83 -0.29 042 0.02 -0.10
(0.15) (0.32) (0.19) (0.30) 0.14) (0.18) (0.34) (0.51) (0.19) 0.21) 0.17) (0.18)
Other -0.02 0.11 -0.02 -0.01 -0.03 0.08 0.00 -0.20 -0.07* 0.01 -0.04 -0.07
(0.02) (0.08) (0.03) (0.02) (0.03) (0.08) (0.03) 0.17) (0.03) (0.02) (0.04) 0.11)
Intercept 4.09%*%  4,16%** 4,15%*¥* 421%*¥* 4 16%** 3.84%** B 01*¥** 8.46%** 8.38*** 836%** 8.38*** 7.86%**
Model information
R-squared (within) 0.007 0.016 0.005 0.005 0.009 0.029 0.038 0.030 0.024 0.025 0.022 0.039
Individuals (n) 11,098 1,369 6,575 4,436 5,069 1,065 11,098 1,369 6,575 4,436 5,069 1,065
Person-years (n) 58542 4,138 23,284 13467 12531 2676 58542 4,138 23,284 13467 12531 2,676

Data set: NEPS SC4, SUF 12.0.0. b =Regression coefficient (positive values indicate increases). SE Standard error. Ref Reference category. The effect of transitional events
on health and well-being were investigated in different estimation samples (S1-56) that include the person-years of the reference state and the person-years of the
state that was entered afterwards. Each model includes age dummies as controls, with the median age in each subsample as the reference category (not shown)

" p<0.05
" p<0.01
" p<0.001
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state and the person-years of the state that was entered afterwards

(S1) School (S2) Prevocational program (S3) Vocational training
n=11,098 / mean=5.3 py n=1,369 / mean=3.0 py n=6,575 / mean=3.5 py
School ‘ (Ref.) * }'H
Prevocational program — ol i (Ref.)
Vocational training - " F (Ref.)
University . . S ‘m
Employment . He
Unemployment T —e—
Inactive - o ° !
T T T T T T T T T T I T T
-1.0 -0.5 0.0 0.5 1.0 -1.0 -0.5 0.0 0.5 1.0 -1.0 -0.5 0.0 0.5 1.0
(S4) University (S5) Employment (S6) Unemployment
n=4,436 / mean=3.0 py n=5,069 / mean=2.5 py n=1,065 / mean=2.5 py
School ? e e
Prevocational program - o ? 1
Vocational training - e o ¢
University - ? (Ref) 'J" e
Employment o L (Ref.)
Unemployment - ° (Ref.)
Inactive - o b —
T T T T T T T T T T T T
-1.0 -0.5 0.0 0.5 1.0 -1.0 -0.5 0.0 0.5 1.0 -1.0 -0.5 0.0 0.5 1.0

Fig. 1 Changes between STWT states and their impact on self-rated health and subjective well-being. Data set: NEPS SC4, SUF 12.0.0. Results of
Table 2. Regression coefficients and 95% confidence intervals of six linear fixed-effect analyses with cluster-robust standard errors. n = number

of individuals. Py = person-years. Time-varying controls: Age dummies, region of education or work, and household composition. The effect of
transitional events on health and well-being were investigated in different estimation samples (51-S6) that include the person-years of the reference

Chénge Change

® Self-rated health Subjective well-being

Now moving to Fig. 1 that visualises estimates of
Table 2, we can observe that moving from a vocational
training program to university had a positive impact on
self-rated health (S3). In contrast, a change from uni-
versity to vocational training decreased self-rated health
(S4). We also found that transitions from prevocational
programs to vocational training had a positive effect
on subjective well-being (S2). In contrast, moving from
vocational training to a prevocational measure was nega-
tive for well-being (S3). Furthermore, a transition from
unemployment to employment or vocational training was
followed by better health and well-being (S6). In accord-
ance, a change from employment or vocational training
to unemployment (S3, S5) appeared to have negative
effects. Furthermore, no significant effect on health and
well-being was found when re-entering school (S2-S6).

Trajectories of health and well-being after school-leave

Figure 2 illustrates trajectories of self-rated health and
subjective well-being by state reached after school-leave.
As indicated by the sample size reported in each subplot,
most people transitioned directly to vocational training
(41.8%), university (22.8%), or to a prevocational meas-
ure (10.8%). In addition, some participants also started
working without any training (13.1%), or transitioned to
unemployment (4.2%) or inactivity (7.5%, not shown).
The FE impact functions modelling strategy also sup-
ports the previous result that school-leave was linked
to increases in health and well-being (despite for peo-
ple who transitioned to unemployment). Furthermore,
this increase was rather of short duration, as a decline
in health and well-being over the subsequent years was
apparent. In case of transitions to vocational training
or university, the decline was less steep, while people
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Vocational training
n=4,633 (41.8%)

Prevocational program
n=1,195 (10.8%)

University
n=2,527 (22.8%)

Unemployment
n=462 (4.2%)

Employment
n=1,454 (13.1%)

4.5
4.4
4.3
4.2

4.1

AN e
N

3.9
3.8

Self-rated health (Mean)

3.7+
3.6
3.5+

/N

1 /H—H/NH
H

/N

9.0
8.8
8.6
8.4

8.2

/-

8.0

7.8

7.6

Subjective well-being (Mean)

7.4+

7.2+

7.0

/Y

T T
<1012 345627 <101

Years after school-leave
Fig. 2 Trajectories of self-rated health and subjective well-being by state reached after school-leave. Data set: NEPS SC4, SUF 12.0.0. Adjusted
predictions at the mean (APMs) and 95% confidence intervals of ten linear fixed-effect regressions with cluster-robust standard errors. n =

T T 1 T T 1 T T
5627 <1012 3 45 627

T T
2345627 <1012 34

number of individuals. Time-varying controls: Region and household composition. Red horizontal line represents predicted averages of health and
well-being during school. To test how different states entered after school-leave affected trajectories of health and well-being, fixed-effects impact
functions were estimated stratified by state reached in the year“0" For transitions to “inactivity’, no subplot is shown. For the sample of university

students, no estimate was calculable for year 6 or higher due to low case number

entering prevocational programs or unemployment
reached their school-levels of health and well-being ear-
lier. Accordingly, we found that participants moving from
school to prevocational measures or to unemployment
were more likely for subsequent spells of unemployment
afterwards (e-Fig. 1). Furthermore, as indicated by the
red horizontal line, participants who entered unemploy-
ment or a prevocational program had lower averages of
health and well-being even before school-leave compared
with vocational trainees or university students. Further-
more, university students showed better self-rated health
compared with trainees.

FE impact functions stratified by gender indicate that
health and well-being were higher for males compared
with females, while males exhibited a steeper decline
compared with females (e-Fig. 2).

Discussion

This study was set out to investigate the intra-indi-
vidual development of health and well-being over the
course of the STWT in a sample of German school-
leavers. The first research question sought to determine
how self-rated health and subjective well-being were
affected by transitions between STWT states. Over-
all, findings indicate that leaving school was positive
for health and well-being, irrespective if participants
entered a prevocational program, vocational training,
university, employment or inactivity after school. Two
other studies from Finland and Germany found simi-
lar results for subjective well-being [28, 49]. Accord-
ingly, a study from Canada observed decreases in the
prevalence of depression during the same time period
[50]. An explanation is given with reference to an
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assumption of life course research, according to which
transitional events can be positive for health in case
they resolve an unfavourable situation [51]. In this case,
ending compulsory schooling could reflect a relief of
exam stress or mark the end of uncertainty in finding a
training position. Consequently, increases in well-being
were stronger for attendees of prevocational programs,
who are generally those with the greatest uncertainty
before school-leave. A second explanation is given with
reference to the social production function theory [52].
Leaving compulsory education means for young people
to firstly follow their own goals and preferences, and
therefore to experience a gain in autonomy, status con-
trol, and behavioural confirmation positively linked to
physical and mental well-being. In contrast to our find-
ings, a study from Australia did not observe changes in
subjective well-being after leaving secondary school-
ing [12], which could reflect variations by local struc-
tures of the education and labour market system. For
instance, school pressure might be higher in countries
with VET systems that produce stricter barriers for
later labour market entries [5].

A further finding related to the first research ques-
tion was that transitions of upward mobility (i.e. from
a prevocational program to vocational training, from
vocational training to university, from unemployment
to employment) were positive for health and well-being,
while downward transitions (i.e. from vocational training
to a prevocational program, from university to vocational
training, from employment to unemployment) were neg-
ative. This might be explained by the loss of status and
income associated with unemployment, or the negative
experience of training or university dropout [15].

The second question in this research was if states
entered after school-leave affect trajectories of health and
well-being. FE impact functions demonstrated that health
and well-being declined over the years after school-leave.
However, a smooth STWT (i.e. from school to vocational
training or university) was related to a decline that was
less fast compared with an unsuccessful STWT (i.e. from
school to unemployment or a prevocational program). In
addition, participants who were unsuccessful in finding a
training position exhibited lower averages of health and
well-being even before school-leave, causing trajectories
that were more disadvantaged in terms of absolute lev-
els, but also in terms of relative change over time. This
finding was also obtained in the Australian HILDA study
[12] and accords with cumulative risk assumptions of
life course epidemiology [10]. Furthermore, we observed
that trajectories of self-rated health were more favour-
able for university students compared with attendees or
vocational training programs. This accords with other
studies comparing self-rated health [15, 53] and weight
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trajectories [54] between vocational and academic tracks.
Possible reasons are that institutions of higher and lower
education differ in their socio-structural compositions
[17, 18], relevant in terms of social norms and health
behaviour [19, 20], but also in terms of curriculums
linked to health literacy [16]. Thus, studying mediation
via compositional and contextual factors bound to the
institutions (i.e. behavioural, material, psychosocial fac-
tors) is an important issue for future research.

Strengths and limitations

This study has several limitations and strengths. First, as
we relied on global health measures, we are not able to
identify specific somatic or mental diseases. A second
limitation is the change of the survey mode for school-
leavers from PAPI to CATL Thus, the positive effect of
school-leave might be underestimated in our study, as
health assessments are prone for upward bias in personal
interview settings through social desirability [55]. A third
limitation is given with regard to the survey period, in
which a larger part of the university students had not yet
entered work. Thus, future research should extend the
study period above the age of 24 years.

Nevertheless, this was one of the first longitudinal
studies on health and well-being during the STWT using
detailed information on pathways attended after school-
leave. As we used panel data in combination with FE
regression, we were able to account for several meth-
odological challenges when investigating educational
processes and their relationship with health, including
time-constant between-individual heterogeneity [32, 33],
endogenous selection [36], and reversed causality [15].
Second, this was the first study applying a multiple sam-
ple strategy, which gave new insights into a rising seg-
ment of STWTs shaped by more discontinuous transition
patterns. Third, as we controlled for transitions occurring
parallel to STWTs (household and residential changes),
we minimised the possibility of bias by temporal hetero-
geneity [36].

Conclusions

Taken together, findings of this study indicate that post-
secondary pathways entered by young school-leavers
seem to be highly important for their health and well-
being. First, transitions to programs leading to ‘more’
education, as well as transitions out of unemployment
were found to impact positive on young people’s health
and well-being. Second, findings highlight the STWT as a
period of high sensitivity with regard to pathways entered
after school-leave and their long-term impact on health
and well-being. It seems that institutions of higher educa-
tion provide young people with networks and knowledge
necessary to promote and maintain health. Results of this
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study might be helpful when developing targeted youth
health intervention programs. First, findings point to
higher health needs of unsuccessful school-leavers who
are not able to find a training position. Second, this case
study from Germany provides evidence that youth labour
market interventions can also be beneficial for health
promotion, as it has been found that prevocational pro-
grams cause better trajectories of health and well-being
compared with direct transitions to unemployment.

Abbreviations

AME: Average marginal effects; APM: Adjusted predictions at the means; CAPI:
Computer-assisted personal interview; CATI: Computer-assisted telephone
interviewing; FE: Fixed-effects; NEPS : National Educational Panel Study; SC4:
Starting Cohort 4; SUF: Scientific use file; STWT: School-to-work transition.

Supplementary Information

The online version contains supplementary material available at https://doi.
org/10.1186/512889-022-14227-0.

Additional file 1: e-Table 1. Assessment for eligibility for study sample.
e-Table 2. Criteria used to define nine mutually exclusive states during
STWT. e-Table 3. Example for dividing the data set into multiple samples
(S1-56) for two participants. e-Figure 1. Proportion of states in each year
after school-leave stratified by state entered in the first year out of school.
e-Figure 2. Trajectories of self-rated health and subjective well-being after
school-leave by gender. Data set: NEPS SC4, SUF 12.0.0. Regression coef-
ficients and 95% confidence intervals of linear fixed-effect analysis with
cluster-robust standard errors. Time-varying controls: Region of education
or work, and household composition. Red horizontal line (0) represents
average health and well-being during school.

Acknowledgements

This paper uses data from the National Educational Panel Study (NEPS): Start-
ing Cohort 4 — 9th Grade, doi: https://doi.org/10.5157/NEPS:SC4:12.0.0. From
2008 to 2013, NEPS data were collected as part of the Framework Programme
for the Promotion of Empirical Educational Research funded by the German
Federal Ministry of Education and Research (BMBF). As of 2014, the NEPS sur-
vey has been carried out by the Leibniz Institute for Educational Trajectories
(LIfBi) at the University of Bamberg in cooperation with a nationwide network.

Authors’ contributions

MR designed the study, conducted the formal analysis and wrote the original
draft of the manuscript. Analysis and interpretation of data were done by MR
and ND. MH, MRi, KD, SH, ND and CRP reviewed the draft manuscript for intel-
lectual content and participated in the revision. All authors approved the final
version of the manuscript.

Authors’ information
Not applicable.

Funding

Open Access funding enabled and organized by Projekt DEAL. The study was
funded by the German Research Foundation (Deutsche Forschungsgemein-
schaft, DFG) as part of the research unit FOR2723 (project number 384210238).
The individual grant numbers are: DR751/1-1, LA4052/1-1, P11449/2-1,
RI2467/8-1, RI2467/9-1, SCHN727/9-1, SP1495/4-1, SU892/1-1. The funder
did not play any role in terms of study design, analysis and interpretation of
data, as well as in writing the manuscript.

Availability of data and materials

The data that support the findings of this study are available from NEPS
Research Data Center but restrictions apply to the availability of these data,
which were used under license for the current study, and so are not publicly

Page 11 of 13

available. Data are however available from the authors upon reasonable
request and with permission of the Leibniz Institute for Educational Trajecto-
ries (LIfBi) at the University of Bamberg (Germany).

Declarations

Ethics approval and consent to participate

All methods were performed in accordance with the relevant guidelines and
regulations, including the principles of the Declaration of Helsinki. Data col-
lection was conducted by the NEPS consortium (https://www.neps-data.de/
network). The Federal Ministries of Education in Germany approved the study.
The data collected followed the ethical regulations of the German states and
was approved by their data protection officer. Written informed consent was
given by the students and their parents in accordance with the Declaration
of Helsinki. Moreover, informed consent was also given by the educational
institutions to take part in the study. The consent procedure was approved
by a special data protection and security officer of the NEPS. Students and
institutions could withdraw from study participation at any time. The Ethics
Committee at the Medical Faculty of Heinrich Heine University Disseldorf
further approved our study (Reference number: 2018-40-RetroDEUA).

Consent for publication
Not applicable.

Competing interests
The authors declare that they have no competing interests.

Author details

'Institute of Medical Sociology, Centre for Health and Society, Medical Faculty, Heinrich
Heine University Duesseldorf, Diisseldorf, Germany. 2Institute of Medical Sociology,
Interdisciplinary Center for Health Sciences, Medical Faculty, Martin Luther University
Halle-Wittenberg, Halle, Germany. >Department of Medical Informatics, Biometry

and Epidemiology, Medical Faculty, Friedrich-Alexander-Universitét Erlangen-Numberg
(FAU), Erlangen, Germany. “Mannheim Institute of Public Health, Social and Preventive
Medicine, Medical Faculty Mannheim, Heidelberg University, Mannheim, Germany.
Department of Public Health, Faculty for Social Work, Health, and Music, Brandenburg
University of Technology Cottbus-Senftenberg, Cottbus, Germany.

Received: 12 April 2022 Accepted: 22 September 2022
Published online: 26 September 2022

References

1. Mdller W, Gangl M. The transition from school to work: a European
perspective. In: Muller W, Gangl M, editors. Transitions from Educ. to Work
Eur. Integr. Youth into EU Labour Mark., Oxford University Press; 2003, p.
1-20. https://doi.org/10.1093/0199252475.003.0001.

2. Manzoni A, Harkonen J, Mayer KU. Moving on? A growth-curve analysis
of occupational attainment and career progression patterns in West
Germany. Soc Forces. 2014;92:1285-312. https://doi.org/10.1093/sf/
sou002.

3. Leopold L, Leopold T. Education and health across lives and cohorts: a
study of cumulative (dis)advantage and its rising importance in Germany.
J Health Soc Behav. 2018;59:94-112. https://doi.org/10.1177/0022146517
751206.

4. Landstedt E, Brydsten A, Hammarstrom A, Virtanen P, Alimquist YB. The
role of social position and depressive symptoms in adolescence for
life-course trajectories of education and work: a cohort study. BMC Public
Health. 2016;16:1-16. https://doi.org/10.1186/512889-016-3820-4.

5. Buchmann MC, Kriesi I. Transition to adulthood in Europe. Annu
Rev Sociol. 2011;37:481-503. https://doi.org/10.1146/annur
ev-soc-081309-150212.

6. Arnett JJ. Emerging adulthood: a theory of development from the late
teens through the twenties. Am Psychol. 2000;55:469-80. https://doi.org/
10.1037/0003-066X.55.5.469.

7. AmettJJ, Zukauskiene R, Sugimura K. The new life stage of emerging
adulthood at ages 18-29 years: implications for mental health. Lancet
Psychiatry. 2014;1:569-76. https://doi.org/10.1016/52215-0366(14)
00080-7.


https://doi.org/10.1186/s12889-022-14227-0
https://doi.org/10.1186/s12889-022-14227-0
https://doi.org/10.5157/NEPS:SC4:12.0.0
https://www.neps-data.de/network
https://www.neps-data.de/network
https://doi.org/10.1093/0199252475.003.0001
https://doi.org/10.1093/sf/sou002
https://doi.org/10.1093/sf/sou002
https://doi.org/10.1177/0022146517751206
https://doi.org/10.1177/0022146517751206
https://doi.org/10.1186/s12889-016-3820-4
https://doi.org/10.1146/annurev-soc-081309-150212
https://doi.org/10.1146/annurev-soc-081309-150212
https://doi.org/10.1037/0003-066X.55.5.469
https://doi.org/10.1037/0003-066X.55.5.469
https://doi.org/10.1016/S2215-0366(14)00080-7
https://doi.org/10.1016/S2215-0366(14)00080-7

Reuter et al. BMIC Public Health

20.

21

22.

23.

24.

25.

26.

27.

28.

29.

30.

(2022) 22:1823

Bambra C, Thomson K. Reducing inequities in health across the life-
course. Transition to independent living — young adults. Copenhagen:
European Health Equity Status Report Initiative; 2019.

Matos Fialho PM, Dragano N, Reuter M, Deindl C, Schleberger S, Metzen-
dorf M, et al. School-to-work and school-to-university transition and
health inequalities among young adults: a scoping review. BMJ Open.
2022;12:€058273. https://doi.org/10.1136/bmjopen-2021-058273.

. Ben-Shlomo Y, Kuh D. A life course approach to chronic disease epide-

miology: conceptual models, empirical challenges and interdisciplinary
perspectives. Int J Epidemiol. 2002;31:285-93. https://doi.org/10.1093/ije/
31.2.285.

. Schmillen A, Umkehrer M. The scars of youth: effects of early-career

unemployment on future unemployment experience. Int Labour Rev.
2017;156:465-94.

. Dietrich H, Patzina A, Chesters J, Reissner V. School-to-work transition and

subjective well-being in Australia. Br J Sociol. 2021;1-34. https://doi.org/
10.1111/1468-4446.12895.

. Bartley M. Unemployment and ill health: understanding the relationship.

J Epidemiol Community Heal. 1994,48:333-7. https://doi.org/10.1136/
jech.48.4.333.

. JinRL, Shah CP, Svoboda TJ. The Impact of unemployment on health: a

review of the evidence. J Public Health Policy. 1997;18:275. https://doi.
0rg/10.2307/3343311.

. Lynch JL, von Hippel PT. An education gradient in health, a health

gradient in education, or a confounded gradient in both? Soc Sci Med.
2016;154:18-27. https://doi.org/10.1016/j.socscimed.2016.02.029.

. Mirowsky J, Ross CE. Education, learned effectiveness and health. London

Rev Educ. 2005;3:205-20. https://doi.org/10.1080/14748460500372366.

. Zajacova A, Lawrence EM. The relationship between education and

health: reducing disparities through a contextual approach. Annu Rev
Public Health. 2018;39:273-89. https://doi.org/10.1146/annurev-publh
ealth-031816-044628.

. Umberson D, Crosnoe R, Reczek C. Social relationships and health behav-

jor across the life course. Annu Rev Sociol. 2010;36:139-57. https://doi.
org/10.1146/annurev-soc-070308-120011.

. Blanco C, Okuda M, Wright C, Hasin DS, Grant BF, Liu S-M, et al. Mental

health of college students and their non—-college-attending peers. Arch
Gen Psychiatry. 2008;65:1429. https://doi.org/10.1001/archpsyc.65.12.
1429.

de Looze M, ter Bogt T, Hublet A, Kuntsche E, Richter M, Zsiros E, et al.
Trends in educational differences in adolescent daily smoking across
Europe, 2002-10. Eur J Public Health. 2013;23:846-52. https://doi.org/10.
1093/eurpub/ckt022.

Bartley M. Health Inequiality: an introduction to concepts, theories and
methods. 2nd ed. London: Wiley; 2016.

Marmot M. Status Syndrome. London: Bloomsbury Publishing; 2004.
Wiesner M, Vondracek FW, Capaldi DM, Porfeli E. Childhood and
adolescent predictors of early adult career pathways. J Vocat Behav.
2003;63:305-28. https://doi.org/10.1016/S0001-8791(03)00028-9.
Ganzeboom HBG, De Graaf PM, Treiman DJ. A standard international
socio-economic index of occupational status. Soc Sci Res. 1992;21:1-56.
https://doi.org/10.1016/0049-089X(92)90017-B.

Van HM, Demanet J, Stevens PA. Self-esteem of academic and vocational
students: does within-school tracking sharpen the difference? Acta
Sociol. 2012;55:73-89. https://doi.org/10.1177/0001699311431595.
Pedrelli P Nyer M, Yeung A, Zulauf C, Wilens T. College students: mental
health problems and treatment considerations. Acad Psychiatry.
2015;39:503-11. https://doi.org/10.1007/540596-014-0205-9.

Ibrahim AK; Kelly SJ, Adams CE, Glazebrook C. A systematic review of
studies of depression prevalence in university students. J Psychiatr Res.
2013;47:391-400. https://doi.org/10.1016/jjpsychires.2012.11.015.
Salmela-Aro K, Tuominen-Soini H. Adolescents'life satisfaction during
the transition to post-comprehensive education: antecedents and con-
sequences. J Happiness Stud. 2010;11:683-701. https://doi.org/10.1007/
$10902-009-9156-3.

von Hippel PT, Lynch JL. Why are educated adults slim—Causation or
selection? Soc Sci Med. 2014;105:131-9. https://doi.org/10.1016/j.s0csc
imed.2014.01.004.

Ludwig-Mayerhofer W, Pollak R, Solga H, Menze L, Leuze K, Edelstein R,
et al. Vocational Education and Training and Transitions into the Labor

31

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

45.

46.

47.

48.

49.

50.

51.

Page 12 of 13

Market. In: Blossfeld HP, RoBbach H-G, editors. Educ. as a Lifelong Process,
Springer; 2019, p. 277-95. https://doi.org/10.1007/978-3-658-23162-0_15.
Brzinsky-Fay C, Solga H. Compressed, postponed, or disadvantaged?
School-to-work-transition patterns and early occupational attainment in
West Germany. Res Soc Stratif Mobil. 2016;46:21-36. https://doi.org/10.
1016/j.rssm.2016.01.004.

Allison PD. Fixed-effects regression models. Thousand Oaks, Mathura
Road: SAGE Publications Inc.; 2009.

Bruderl J, Ludwig V. Fixed-effects panel regression. In: Best H, Wolf C,
editors. SAGE Handb. Regres. Anal. Causal Inference, Los Angeles, London,
New Delhi, Singapore, Washington DC: SAGE reference; 2015. p. 327-57.
Bradley S, Nguyen AN. The School-to-Work Transition. In: Johnes G,
Johnes J, editors. Int. Handb. Econ. Educ,, Edward Elgar Publishing; 2003,
p. 484-519. https://doi.org/10.4337/9781845421694.00018.

Fleury N, Gilles F. The intergenerational transmission of education. A
meta-regression analysis. Educ Econ. 2018;26:557-73. https://doi.org/10.
1080/09645292.2018.1517863.

Kratz F, Patzina A. Endogenous Selection bias and cumulative inequality
over the life course: evidence from educational inequality in subjective
well-being. Eur Sociol Rev. 2020;36:333-50. https://doi.org/10.1093/esr/
jcaa003.

NEPS Network. National Educational Panel Study, Scientific Use File of
Starting Cohort Grade 9 2021. https://doi.org/10.5157/NEPS:SC4:12.0.0.
Blossfeld HP, RoRBbach H, von Maurice J. Education as a Lifelong Process
—The German National Educational Panel Study (NEPS). Zeitschrift Fir
Erziehungswiss 2011;14. https://link.springer.com/journal/11618/14/2/
suppl/page/1.

ABmann C, Steinhauer HW, Wirbach A, Zinn S, Hammon A, Kiesl H, et al.
Sampling designs of the National Educational Panel Study: setup and
panel development. In: Blossfeld HP, RoBbach H-G, editors,, et al., Educ.
as a Lifelong Process. Ger. Natl. Educ. Panel Study (NEPS). 2nd ed. 2019. p.
35-55. https://doi.org/10.1007/978-3-658-23162-0_3.

NEPS. Starting Cohort 4: Grade 9 (SC4). Study Overview. Waves 1 to 11.
Bamberg: Leibniz Institute for Educational Trajectories (LIfBi); 2020.

Idler EL, Benyamini Y. Self-rated health and mortality: a review of twenty-
seven community studies author. J Health Soc Behav. 1997;38:21-37.
Burstrom B, Fredlund P. Self rated health: Is it as good a predictor of
subsequent mortality among adults in lower as well as in higher social
classes? J Epidemiol Community Heal. 2001;55:836-40. https://doi.org/10.
1136/jech.55.11.836.

Tomyn AJ, Cummins RA. The subjective wellbeing of high-school
students: validating the personal wellbeing index—school children. Soc
Indic Res. 2011;101:405-18. https://doi.org/10.1007/511205-010-9668-6.
Lombardo P, Jones W, Wang L, Shen X, Goldner EM. The fundamental
association between mental health and life satisfaction: results from
successive waves of a Canadian national survey. BMC Public Health.
2018;18:342. https://doi.org/10.1186/512889-018-5235-x.

Erhardt K, Kiinster R. Das Splitten von Episodendaten mit Stata -
Prozeduren zum Splitten sehr umfangreicher und/oder tagesgenauer
Episodendaten. FDZ Methodenreport 2014;07/2014.

Busse R. Ubergangsverlaufe am Ende der Sekundarstufe I. Erkldrungsan-
satze fUr soziale und migrationsbezogene Ungleichheiten. wbv Media
2020, 2020. https://doi.org/10.3278/6004818w.

Williams R. Using the margins command to estimate and interpret
adjusted predictions and marginal effects. Stata J Promot Commun Stat
Stata. 2012;12:308-31. https://doi.org/10.1177/1536867X1201200209.
Andrel3 H-J, Golsch K, Schmidt AW. Applied panel data analysis for eco-
nomic and social surveys. Berlin, Heidelberg: Springer Berlin Heidelberg;
2013. https://doi.org/10.1007/978-3-642-32914-2.

Siembab M, Stawarz N. How does life satisfaction change during the
transition from school to work? A study of ninth and tenth-grade school-
leavers in Germany. J Happiness Stud. 2019;20:165-83. https://doi.org/10.
1007/510902-017-9945-z.

Ferro MA, Gorter JW, Boyle MH. Trajectories of depressive symptoms in
Canadian emerging adults. Am J Public Health. 2015;105:2322-7. https://
doi.org/10.2105/AJPH.2015.302817.

Elder GH, Shanahan MJ. The life course and human development. In:
Damon W, Lerner RM, editors. Handb. Child Psychol. Hoboken, NJ, USA:
John Wiley & Sons, Inc,; 2007. p. 665-715. https://doi.org/10.1002/97804
70147658.chpsy0112.


https://doi.org/10.1136/bmjopen-2021-058273
https://doi.org/10.1093/ije/31.2.285
https://doi.org/10.1093/ije/31.2.285
https://doi.org/10.1111/1468-4446.12895
https://doi.org/10.1111/1468-4446.12895
https://doi.org/10.1136/jech.48.4.333
https://doi.org/10.1136/jech.48.4.333
https://doi.org/10.2307/3343311
https://doi.org/10.2307/3343311
https://doi.org/10.1016/j.socscimed.2016.02.029
https://doi.org/10.1080/14748460500372366
https://doi.org/10.1146/annurev-publhealth-031816-044628
https://doi.org/10.1146/annurev-publhealth-031816-044628
https://doi.org/10.1146/annurev-soc-070308-120011
https://doi.org/10.1146/annurev-soc-070308-120011
https://doi.org/10.1001/archpsyc.65.12.1429
https://doi.org/10.1001/archpsyc.65.12.1429
https://doi.org/10.1093/eurpub/ckt022
https://doi.org/10.1093/eurpub/ckt022
https://doi.org/10.1016/S0001-8791(03)00028-9
https://doi.org/10.1016/0049-089X(92)90017-B
https://doi.org/10.1177/0001699311431595
https://doi.org/10.1007/s40596-014-0205-9
https://doi.org/10.1016/j.jpsychires.2012.11.015
https://doi.org/10.1007/s10902-009-9156-3
https://doi.org/10.1007/s10902-009-9156-3
https://doi.org/10.1016/j.socscimed.2014.01.004
https://doi.org/10.1016/j.socscimed.2014.01.004
https://doi.org/10.1007/978-3-658-23162-0_15
https://doi.org/10.1016/j.rssm.2016.01.004
https://doi.org/10.1016/j.rssm.2016.01.004
https://doi.org/10.4337/9781845421694.00018
https://doi.org/10.1080/09645292.2018.1517863
https://doi.org/10.1080/09645292.2018.1517863
https://doi.org/10.1093/esr/jcaa003
https://doi.org/10.1093/esr/jcaa003
https://doi.org/10.5157/NEPS:SC4:12.0.0
https://link.springer.com/journal/11618/14/2/suppl/page/1
https://link.springer.com/journal/11618/14/2/suppl/page/1
https://doi.org/10.1007/978-3-658-23162-0_3
https://doi.org/10.1136/jech.55.11.836
https://doi.org/10.1136/jech.55.11.836
https://doi.org/10.1007/s11205-010-9668-6
https://doi.org/10.1186/s12889-018-5235-x
https://doi.org/10.3278/6004818w
https://doi.org/10.1177/1536867X1201200209
https://doi.org/10.1007/978-3-642-32914-2
https://doi.org/10.1007/s10902-017-9945-z
https://doi.org/10.1007/s10902-017-9945-z
https://doi.org/10.2105/AJPH.2015.302817
https://doi.org/10.2105/AJPH.2015.302817
https://doi.org/10.1002/9780470147658.chpsy0112
https://doi.org/10.1002/9780470147658.chpsy0112

Reuter et al. BMIC Public Health

52.

53.

54.

55.

(2022) 22:1823

Ormel J, Lindenberg S, Steverink N, Verbrugge LM. Subjective well-being

and social production functions. Soc Indic Res. 1999;46:61-90. https://doi.

0rg/10.1023/A:1006907811502.

Akkermans J, Brenninkmeijer V, van den Bossche SNJ, Blonk RWB,
Schaufeli WB. Young and going strong? A longitudinal study on
occupational health among young employees of different educa-

tional levels. Career Dev Int. 2013;18:416-35. https://doi.org/10.1108/
CDI-02-2013-0024.

Holowko N, Jones M, Tooth L, Koupil I, Mishra G. Educational mobility and
weight gain over 13 years in a longitudinal study of young women. BMC
Public Health. 2014;14:1-11. https://doi.org/10.1186/1471-2458-14-1219.
Reisinger J. Subjective well-being and social desirability. SSRN Electron J.
2021;1-41. https://doi.org/10.2139/s5rn.3930711.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.

Page 13 of 13

Ready to submit your research? Choose BMC and benefit from:

fast, convenient online submission

thorough peer review by experienced researchers in your field

rapid publication on acceptance

support for research data, including large and complex data types

gold Open Access which fosters wider collaboration and increased citations

maximum visibility for your research: over 100M website views per year

K BMC

At BMC, research is always in progress.

Learn more biomedcentral.com/submissions



https://doi.org/10.1023/A:1006907811502
https://doi.org/10.1023/A:1006907811502
https://doi.org/10.1108/CDI-02-2013-0024
https://doi.org/10.1108/CDI-02-2013-0024
https://doi.org/10.1186/1471-2458-14-1219
https://doi.org/10.2139/ssrn.3930711

	Young people’s health and well-being during the school-to-work transition: a prospective cohort study comparing post-secondary pathways
	Abstract 
	Background: 
	Methods: 
	Results: 
	Conclusion: 

	Background
	Methods
	Data
	Study sample
	Variables
	Self-rated health
	Subjective well-being
	School-to-work transition state
	Control variables

	Statistical analysis

	Results
	Sample description
	Impact of STWT states on health and well-being
	Trajectories of health and well-being after school-leave

	Discussion
	Strengths and limitations

	Conclusions
	Acknowledgements
	References


