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The association of status transitions

from school to work with leisure-time physical
activity on weekdays: a longitudinal analysis
of data from the German Socio-Economic
Panel

Jessica T. Bau'="®, Simon Gotz2®, Adrian Loerbroks*® and Claudia R. Pischke'

Abstract

Background Physical inactivity is common among young adults. Transitions from school to work can affect available
resources for engaging in physical activity (PA). There is a lack of longitudinal data examining changes in PA following
status transitions differentiated by occupational and academic career paths. The aim of this study was to analyze
changes in PA of young adults across four status transitions from: (1) school to vocational education and training
(VET), (2) school to university, (3) VET to workforce entry, and (4) university to workforce entry.

Methods A longitudinal analysis was conducted using data from the German Socio-Economic Panel (waves 2014—
2020) for young adults aged 18-35. McNemar tests and logistic fixed-effects regressions were performed in four
separate subsamples with paired data (time points before and after a transition).

Results In total, 364 individuals transitioned from school to VET (47.8% women, mean age before transition (BT): 18.9,
SD=1.2), 482 from school to university (53.7% women, mean age BT: 19.0, SD=1.4), 790 from VET to workforce entry
(46.6% women, mean age BT: 22.2, SD=3.3), and 305 from university to workforce entry (54.4% women, mean age BT:
26.3,SD=3.0). A significant reduction in PA was observed when individuals transitioned from 1) school to VET and 4)
university to workforce.

Conclusions Young adults who choose an occupational career path already experienced a reduction in PA when
starting VET, whereas this trend is temporally shifted for those choosing an academic career path, occurring only
upon entry into the workforce. Tailored interventions (e.g., digital approaches that are flexible in terms of time and
location) are needed to promote PA among the identified groups, considering available resources.
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Background

Regular physical activity (PA) is crucial for maintaining
health and preventing chronic non-communicable dis-
eases [1], such as type 2 diabetes [2], certain cancers [3]
or cardiovascular diseases [4], but also mental disorders,
such as depression [5] or cognitive impairments, such as
dementia [6].

Accordingly, the World Health Organization recom-
mends that adults should engage in 150-300 min of
moderate-intensity or 75-150 min of vigorous-inten-
sity PA per week in combination with regular muscle-
strengthening activities [7]. With increasing age, the
percentage of those meeting these recommendations
decreases. However, already in young adulthood (ages
18-29), approximately 40% of women and 30% of men in
Germany do not engage in sufficient PA [8]. To develop
appropriate interventions for PA promotion, it is impor-
tant to understand when and why individuals experience
a decline in PA and identify personal and environmental
factors contributing to a reduction in PA [9, 10].

Young adulthood is a stage in life characterized by vari-
ous critical life events, such as moving out of the parental
home, starting post-secondary education or employment,
getting married or becoming a parent. Life events like
these can be understood as transitions from one status
to another (e.g., student - employee, single - married)
which may result in changes in behavior patterns [9,
11]. As a major life event, first entry into the workforce
involves changes in daily routines and a shift in personal
resources, such as availability of time and energy, which
may negatively affect engagement in PA [12]. A full-time
job takes up a substantial amount of time each day, espe-
cially when individuals have to work overtime or have to
commute to their workplace. According to the Euroba-
rometer on Sport and Physical Activity, an annual public
opinion survey conducted by the European Commission,
a lack of time is the main reported barrier for PA among
respondents from 27 EU Member States [13]. Addition-
ally, decisions on how to use one’s scarce leisure time
are influenced by a calculation of social payoffs as the
outcomes of a person’s social interactions. For instance,
someone may prioritize spending time with a partner or
networking with colleagues after work instead of doing
sports. Also, if starting a new job involves relocating,
previous social resources that motivated sports participa-
tion, such as membership in a local sports club, may then
no longer be available [12, 14]. Taking up employment
may also be accompanied by increased prolonged sitting,
which is associated with higher morbidity and mortal-
ity, particularly among individuals aged 21-65 years and
those with a lower socioeconomic status [15].

Gropper et al. [9] conducted a scoping review on the
impact of (education-, employment-, relationship- and
family-, residence- and health-related) life events on PA.
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Focusing on employment-related events, most studies
found a decrease in PA levels for young adults entering
the labor market. However, some studies solely focused
on the analysis of subpopulations (e.g., women [16—18] or
university professors [19]), only used retrospective data
which is prone to information bias [14, 20] or employed
cross-sectional designs that are inherently unsuitable to
gain insights into potential causality [17]. Using a lon-
gitudinal design, Paluch et al. [21] found that starting a
first job led to a significant decrease of moderate to vig-
orous PA at the within-individual level by an average of
around 20 min per day among a population of US-Amer-
ican young adults aged 21-35 years who were repeat-
edly surveyed over a 12-month study period. In addition,
Van Houten et al. [12] found that the frequency of sport
declines by around 16% when an individual starts work-
ing more than 32 h per week in a Dutch population of
individuals aged 15—45 years.

Reviewing the scientific literature, it becomes evident
that ‘beginning to work’ is often not clearly defined. To
understand developments in PA during the transition
from school to work, different patterns ought to be con-
sidered. After lower, intermediate and upper secondary
school, young adults can directly enter the workforce;
however, more commonly, they first undergo vocational
education and training (VET) or engage in higher edu-
cation, i.e. enter university. Those who undergo VET in
Germany already have an employee status, often work
full-time (including vocational education), albeit with
lower remuneration. Those who enter university often
engage in part-time work to finance their studies. With
the successful completion of post-secondary education, a
second and often final transition into full-time employ-
ment occurs.

A decline in PA is already found during the transition
from secondary school to university. Longitudinal studies
from several countries compared levels of PA in the last
year of high school, i.e. upper secondary school, and the
first year of university (U.S.: [22, 23], Belgium: [24, 25],
Australia: [26], UK: [27]. For Germany, we only found one
study investigating PA during this transition using cross-
sectional data, asking university students whether PA
differed between the last year in upper secondary school
and the first year in university. In this study, 45% of par-
ticipants reported being less active during the first year
at university [28]. Young adults who do not enter univer-
sity after graduating from secondary school frequently
undergo VET [29]. Here, studies indicate that vocational
apprentices are even less physically active than university
students with differences increasing over the duration of
training periods [30]. One contributing factor is that ado-
lescents who pursue VET often come from families with
a lower socioeconomic status, which is associated with
lower levels of health-promoting behaviors [29, 31].
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To date, no longitudinal analysis has been conducted in
Germany that examines engagement in PA during tran-
sitions from secondary school to post-secondary educa-
tion, such as VET or university, and subsequently into
the workforce. Therefore, the aim of our study was to
explore how PA engagement develops throughout these
transitions in a representative sample of young adults in
Germany.

Methods

Data

We drew on data from the Socio-Economic Panel
(SOEP), a representative longitudinal study of private
households in Germany, conducted yearly since 1984,
which originally focuses on social change and the devel-
opment of living conditions. The study is funded by the
German Federal Ministry of Education and Research
(German: Bundesministerium fiir Bildung und Forsc-
hung; BMBF) and based at the German Institute for
Economic Research (German: Deutsches Institut fir
Wirtschaftsforschung; DIW Berlin). The data collection
is conducted by the Institute for Applied Social Science
(German: Institut fiir angewandte Sozialwissenschaften
GmbH; infas), using a mixed-mode design, combining
computer-assisted as well as paper-and-pencil inter-
views. All samples are drawn using multistage random
sampling, clustered regionally. Respondents are selected
via random-walk or by register sampling [32, 33]. The
SOEP adheres to EU regulations. All participants gave
informed consent prior to participation. For more infor-
mation about the SOEDP, please visit diw.de/en/soep [34].

Study sample

Panel waves from 2014 to 2020 were included in the
analysis, because information on PA and educational
status required were only collected since 2014 and the
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authors decided not to include the last available wave
from 2021 to minimize the potential impact of the Covid-
19 pandemic. The SOEP surveys individuals above the
age of 18 years. To examine transitions in young adult-
hood, individuals above the age of 35 years were excluded
from the analysis. Generally, respondents were included,
if they had no missing values in the variables of interest.
In numbers: A total of 55,130 unique individuals were
interviewed in the SOEP across all samples between 2014
and 2020. After excluding individuals older than 35 years
(exclusion of 33,211 individuals) and individuals with
missing data on variables related to PA (exclusion of 100
individuals) or information on status transitions of inter-
est under the specified conditions (see Additional file 1,
exclusion of 2,710 individuals), the sample was reduced
to 18,500 individuals. Most respondents were not inter-
viewed across the entire period (due to dropouts, miss-
ing data, or later entry). Because this analysis focuses on
status transitions (see Fig. 1), paired data were utilized,
meaning two time points were considered (one before
and one after the transition). This approach allows for
the inclusion of individuals for whom only information
on one of the transitions was available (e.g., only the
first transition from secondary school to post-second-
ary education, but not into the workforce). However, as
only the final year of secondary school is paired with the
first year of post-secondary education, and the last year
of post-secondary education is paired with the first year
after workforce entry, the sample is ultimately reduced to
1,941 individuals with 3,882 observations. All other time
points with observations (e.g., all years as an apprentice
that are neither the first nor the last) were not included
in the analysis. 16,559 individuals were excluded as they
did not experience a relevant status transition during the
observation period.

Secondary
School
graduation

University

Fig. 1 Pathways to employment in Germany

Vocational
Education and
Training (VET)
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Variables

The dependent variable physical activity was assessed
using the question “What is a typical weekday like for
you? How many hours per normal workday do you spend
on the following activities?”. Besides the sub item of
interest “Physical activities (sports, fitness, gymnastics)®,
respondents were asked to provide information on time
spent at their job, vocational apprenticeship or educa-
tion (school/university), as well as housework, errands,
and care work (children/elderly). The focus of this anal-
ysis was on leisure-time PA as opposed to occupational
and transport PA, which were not surveyed sufficiently.
The analysis focused on PA on weekdays, as the authors
assumed a greater effect of status transitions on week-
day routines and, beyond that, PA on weekends was only
surveyed every two years. The number of hours of PA
reported originally ranged from 0 to 24 hours per day.
Records of more than 8 hours of PA per day were con-
sidered as invalid (even as a full-time competitive athlete)
and were excluded from the analysis. Due to the rudi-
mentary scaling (number of hours) used in the SOEP,
the authors assumed that individuals who reported being
physically active for 1 hour or more per day met the
WHO recommendations for PA [7]. Consequently, physi-
cal activity was dichotomized: 0 for inactive and 1 for
active (up to 8 hours of PA per day).

Figure 1 illustrates pathways to employment in young
adulthood and possible status transitions in Germany.
After lower, intermediate or upper secondary school, one
possibility is to directly enter the workforce. However,
school graduates are more likely to pursue VET or start
studying at a university. In this case, workforce entry
takes place after completion of post-secondary education.

As most young people complete secondary school to
pursue further qualifications, we focused our analysis on
the following transitions, creating four subsamples:

1. Secondary school to VET, including:

+ Secondary school students in their final year
before starting VET

« First-year vocational apprentices after secondary
school graduation

2. Secondary school to university, including:

+ Secondary school students in their final year
before starting university

« First-year university students after secondary
school graduation

3. VET to workforce, including:
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+ Vocational apprentices in their final year of
training before entering the workforce
« First-year employees after VET completion

4. University to workforce, including:

+ University students in their final year before
entering the workforce
«+ First-year employees after university graduation

According to the groups listed in the subsamples,
dichotomous variables (0/1) were created representing a
respondents’ status. Conditions were set for maximum or
minimum working hours, e.g., for job starters, who were
expected to work at least 50% of the regular working
hours to be considered employed. A detailed overview of
the variables and the original items used in the SOEP as
well as additional conditions set are provided in detail in
Additional file 1.

Descriptive analysis provides information about
socio-demographic characteristics, such as age, gender
(0/1 =female), migration background (0/1=individuals
who immigrated to Germany themselves or with at least
one parent with a migration background), and informa-
tion about factors potentially influencing time resources:
partner in the household (0/1=yes), childcare (0/1=one
or more hours of childcare on a typical weekday), house-
work (0/1=one or more hours of housework on a typi-
cal weekday) and caring for relatives (0/1=one or more
hours of caring for relatives on a typical weekday). The
analysis is complemented by variables describing health-
related characteristics: BMI (Body Mass Index), cur-
rently smoking (cigarettes, e-cigarettes, pipes or cigars;
0/1=vyes) and drinking (0/1=drinking on two to three
days a week or more).

Statistical analysis

All analyses were conducted using Stata 16.1 (StataCorp
LLC, College Station, Texas, USA). Descriptive statis-
tics provide an overview of the distribution of sociode-
mographic, resource- and health-related characteristics
(including the dependent variable PA) across all waves,
separated by subsamples using percentages or means and
standard deviations (SD). Since the health-related covari-
ates were only surveyed biennially or less frequently, they
were not included in further analyses.

McNemar tests (mcc) were used to examine whether
there is a significant change in PA before and after the
transitions, comparing the number of individuals who
change from active to inactive and from inactive to active.
Because panel data are nested within persons (same sub-
jects measured repeatedly at different time points), logis-
tic fixed-effects regressions (xtlogit, fe or) were used to
control for time-invariant unobserved heterogeneity. In
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other words, participants served as their own controls
and were not compared to others by using within-indi-
vidual variance only. By this approach, we accounted for
level differences in the dependent variable and controlled
for unit-based serial dependence [35]. Fixed-effects mod-
els have the advantage that they do not only account for
known time-invariant covariates, such as gender and
migration background, but also unknown covariates,
such as intelligence or influences of primary socialization
influencing health literacy. Analyses were calculated sep-
arately for each subsample. Results are presented as Odds
Ratios (OR). Odds are defined as the expected frequency
of an event occurring divided by the expected frequency
of it not occurring [36]. The OR compares the odds
between different groups— in this case, the odds of being
physically active between young adults before and after
a transition. Based on our theoretical considerations, we
initially intended to include resource-related covariates
(i.e. partner in the household, childcare, caring for rela-
tives and housework) in the logistic fixed-effects regres-
sions. For each of the four subsamples, we examined how
many individuals experienced changes in these covariates
during a transition (e.g., having no partner before start-
ing VET, but having one afterward) and used McNemar
tests to examine whether differences were statistically
significant. Due to the small number of individuals who
experienced a change in partnership, childcare or caring
for relatives, including these variables in the regression
model either resulted in extremely large standard errors
and wide confidence intervals, or led to their automatic
exclusion due to insufficient within-person variation.
While more changes in housework were observed (both
taking on and giving up housework), the inclusion of this
variable in the model also did not yield statistically signif-
icant results. Additionally, the effects of the main explan-
atory variables remained robust across all specifications.
We therefore decided to exclude the covariates from the
final analyses.

Results
Table 1 provides an overview of the characteristics of the
different subsamples.

The total sample consisted of participants between
the ages of 18 and 35 years. In accordance with the tim-
ing of events, the respective reference groups in the sub-
samples were younger than the comparison groups after
transition. Among school students, the vast majority
(88%) attended upper secondary school or comprehen-
sive school, 6% attended intermediate secondary school,
4% attended lower secondary school, and 2% attended
another type of school (not shown in Table 1).

According to the assumption that leisure-time PA is
related to available time resources, we examined whether
and to what extent members of the respective subsamples
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were working. As much as 100% of job starters and
100% of vocational apprentices reported working, each
between an average of 35-39 h. 12.4% of school students
in their final year before starting VET and 10.6% of those
entering university in the following year were employed,
working an average of 11.5 and 9.8 h, respectively. Fur-
thermore, 18.5% of first-year and 36.7% of last-year uni-
versity students reported working an average of 9.5 and
11.6 h weekly. Between 4% (last-year school students
before starting VET) and 30.8% (job starters after com-
pleting VET) reported commuting more than 20 km to
work.

Regarding further resources-related characteristics,
the proportion of those living with a partner in the same
household increased with age and the completion of
post-secondary education. The proportion of those who
reported providing one or more hours of childcare on
a regular workday varied between 4.6% (first-year uni-
versity students) and 10.8% (job starters after university
graduation). Among school students, childcare probably
involved caring for younger siblings. Housework was
done by 60.2% of last-year school students before start-
ing VET (lowest proportion) and 88.0% of last-year uni-
versity students (highest proportion). Caring for relatives
played a minor role in the availability of resources.

Table 1 (and Fig. 2) also shows the proportion of indi-
viduals who reported being physically active. With 75.3%
of individuals being active, last-year school students prior
to entering university are the most active, followed by
first-year university students at 72.4%. Apprentices before
and after completing VET and entering the workforce are
the least active, with 53.2% and 55.3%, respectively.

The proportion of individuals classified as obese
according to BMI is highest among last-year vocational
apprentices (12.6%) and those entering employment
thereafter (14.4%). Additionally, these groups also show
the highest prevalence of smoking, with 36.5% and 36.1%,
respectively. In contrast, only 17.7% of last-year univer-
sity students smoked, but 26.3% first-year job starters
after university graduation reported drinking alcohol
on two or three days a week or more. It should be noted
that the data on commuting, BMI, smoking, and alcohol
drinking were not collected annually and refer to smaller
subsamples due to missing values (see sample sizes in the
footnote of Table 1).

Figure 2 compares the proportion of physically active
individuals before and after transitions from school to
work.

We found a significant association for the transition
from school to VET (p=0.0007). Of the 364 individuals
in subsample 1, 64 (17.6%) experienced a change in PA
from active to inactive, and 31 (8.5%) from inactive to
active with the start of VET. 188 (51.7%) were active and
81 (22.3%) were inactive at both time points (not shown
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VET to University to
workforce workforce
n.s. p<.05

I_A_\ !_A_\

69.5
63.3
Before After Before After
inactive

®McNemar chi-square statistics indicate whether differences in PA are significantly associated with changes in

status; n.s = not significant.

Fig. 2 Physical activity before and after transitions: McNemar's test®

in Fig. 2). Overall, 69.2% of school students in their final
year were active, but only 60.2% of first-year vocational
apprentices. We found no significant association between
transitions from school to university (p=0.2159) and
VET to workforce (p=0.2794), but for the transition from
university to workforce (p=0.0370). Of the 305 individu-
als in subsample 4, 51 (16.7%) experienced a chance in
PA from active to inactive, and 32 (10.5%) from inactive
to active when entering the workforce. 161 (52.8%) were
active and 61 (20.0%) were inactive at both time points
(not shown in Fig. 2). Overall, 69.5% of university stu-
dents in their last year reported being active, but only
63.3% of job starters after university graduation.

To control for known and unknown time-invariant
covariates, we calculated four fixed-effects regression
models (see Table 2).

We found that young people who started VET had
reduced odds (OR=0.484, p=0.001) for being physi-
cally active compared to their final year of school. For

Table 2 Main effects of status transitions on physical activity.
Results of logistic fixed-effects regression
Physical activity

OR Std. P-value 95%ClI N(obs)
Err.

Starting VET 0484 0.106 0.001 0.315- 190
0.744

Starting university 0803 0.143 0.217 0.567- 256
1.138

Entering workforce  1.148 0.146  0.280 0.894- 494

after VET 1474

Entering workforce 0627 0.142  0.039 0.403- 166

after university 0.976

school students entering university, we found no signifi-
cant effect on PA. We also found no association between
entering the workforce after completing VET and the
odds of being physically active. However, university grad-
uates entering the workforce had lower odds of being
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physically active in comparison to themselves in their last
year of studies (OR=0.627, p=0.039).

Due to low variation in other resource-related char-
acteristics within individuals (e.g., constant partner
status across both years), the estimators for additional
initially intended time-variant covariates are not shown.
In adjusted models, we found no significant effects for
partner, children, housework and caregiving. Some esti-
mators could not be calculated at all or were unreliable,
that is, showing very high standard errors and very wide
confidence intervals.

As previous studies found differences in the response to
life events between men and women, moderated by dif-
ferent coping strategies for stress [12, 21], we conducted
additional analyses including interaction effects with
gender, but found no significant effects in all subsamples.

Discussion

This study aimed to investigate how status transitions
from school to work affect PA among young adults in
Germany.

School to post-secondary education

We found a significant reduction in PA for school stu-
dents who became vocational apprentices, but not for
university students. This may be because starting VET
leads to more comprehensive changes in an individual’s
daily routine than starting higher education (i.e., uni-
versity). While attending school or university generally
allows for more time for engaging in leisure-time PA,
VET is often more time-consuming and thereby restric-
tive. Even though some first-year students also engaged
in employment alongside their studies, they reported
spending, on average, only about a quarter of their time
working compared to first-year vocational appren-
tices, who were often employed full-time. Additionally,
vocational apprentices in our study were more likely to
travel longer distances to their workplaces (one in three
reported commuting more than 20 km to work), which
consumes additional time resources. In general, we have
no information whether participants chose active (e.g.,
walking, cycling) or passive (e.g., car, train) transport
modes when commuting, however, with a greater dis-
tance, it is more likely that passive forms were chosen.
While it can be assumed that university students spend
a large part of their time sitting, doing desk work, we
have no information about whether or to what extent the
vocational apprentices in our study were physically active
during their professional activities. But even if they were
physically active at work (e.g., in crafts), recent stud-
ies suggest that occupational PA can have detrimental
health consequences (PA paradox) [38]. In an umbrella
review, researchers found that high occupational PA was
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associated with all-cause mortality in men, mental ill
health, bad sleep quality, and osteoarthritis [39].

Post-secondary education to workforce

Those who were previously engaged in VET did not expe-
rience a significant change in PA when entering the work-
force. Starting a job after VET completion does not seem
to bring changes in daily routines and, thus, no changes
in PA. It is quite conceivable that some apprentices were
retained by their employer after completing their train-
ing, meaning they continued to perform the same job.
In contrast, we found a significant effect of entering the
workforce after graduating from university on PA. In
comparison to young adults completing VET, the reduc-
tion in PA for those pursuing a university degree appears
to be temporally shifted, occurring after post-secondary
education rather than after secondary education. While
the daily routine of a university student seems to resem-
ble that of a school student, fixed and long working hours
might lead to less time for PA. Furthermore, it is conceiv-
able that individuals entering the workforce after univer-
sity graduation often relocate and/or become integrated
in new social environments. As a result of these changes,
physical activity— previously pursued in the company of
peers in a similar stage of life— may become less central.
Instead, after-work socializing may increasingly involve
different activities, such as going to restaurants or bars
with colleagues, rather than engaging in sports or visiting
fitness facilities.

In general, young adults pursuing an occupational
career path appear particularly prone to adopting behav-
iors detrimental to health. In our study, they were not
only the least physically active but also reported the
highest smoking rates and BMI scores. An occupational
career is often concomitant with a lower socio-economic
status. A scoping review by Matos Fialho and colleagues
showed that individuals with a lower SES (often com-
ing from low socio-economic status families) were more
likely to engage in substance use (smoking, alcohol, can-
nabis), poor dietary behavior (fruits and vegetable con-
sumption), and had higher body weight [31].

Limitations and strengths

A major limitation of our study is that the SOEP mea-
sures PA solely in terms of hours per day, which led us
to decide to dichotomize the dependent variable. There-
fore, when interpreting the results, it should be consid-
ered that even those who reported 0 h of leisure-time
PA per day may still meet the WHO recommendations.
Calculated per day, a person would need to be physically
active for about 20 min to meet the minimum of 150 min
of light to moderate PA per week. We also considered
whether individuals might reduce PA on weekdays but
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compensate for it on weekends. However, as weekend
PA was only assessed every two years (2015, 2017, 2019),
we were unable to conduct the same analyses. Using the
available data, we compared the proportions of individu-
als who were physically active on weekends before and
after the transitions. Except for first-year university stu-
dents— already the most active group— weekend activ-
ity declined post-transition. Overall, individuals were
less active on weekends compared to weekdays. Future
studies should use objective measurements (e.g., accel-
erometers) instead of subjective reports, examine PA
throughout the entire week and consider PA intensity,
i.e., differentiate between light to moderate and moder-
ate to vigorous PA. Another limitation concerning the
available information on PA is that only leisure-time PA
is surveyed. Consequently, we were unable to investigate
whether and to what extent individuals are physically
active during working hours or if they engaged in active
forms of commuting.

It should also be noted that we focused on the two most
common pathways from school to work in Germany. We
initially considered analyzing another transition, second-
ary school graduates entering the workforce directly,
but decided to exclude this group from the analysis for
both practical and theoretical reasons. Case numbers
were very limited (10-20 individuals per year), and the
group would have been highly heterogeneous. It would
have included unskilled labor market entrants, individu-
als completing a voluntary social year, as well as those
who had previously completed VET and later obtained
an upper secondary school certificate before re-entering
the workforce. Further research could explore additional
transitions, such as the development of PA in individuals
who first complete VET and then attend university.

Additionally, further studies should also consider
potentially relevant time-variant covariates in fixed-
effects regressions to examine the influence of resource-
and health-related variables. In our analysis, reliable
coefficients for time-variant covariates could not be cal-
culated because information was either not collected
annually or there was insufficient variance within the
subsamples.

As we only examined the first year after a status tran-
sition, we cannot make any statements about whether a
“recovery effect” occurs in the following years. We do not
know if individuals become physically active again after
a period of adjustment and adaption. Further research
could investigate how PA develops in the years following
a status transition. It would also be interesting to explore
whether there are differences between various univer-
sity courses or VET programs, i.e., in which industries or
sectors young people are at particular risk of becoming
physically inactive.
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In order to avoid potential misinterpretation, particu-
larly an overestimation of effect sizes due to the high
prevalence of the outcome (physical activity among
young adults), we would like to emphasize that the ORs
reported in our analysis do not correspond to rela-
tive risks (RRs), understood as ratios of probabilities
[40]. We opted to report ORs to allow for comparability
with prior studies [12, 14, 22, 27, 30], but the results of
a fixed-effects modified Poisson regression (xtpoisson,
fe vce(robust) irr) estimating relative risks can be found
in Additional file 2. As expected, the results are similar
across analysis approaches.

We would like to note that our sample was drawn from
a large, representative, population-based survey. A com-
parison of our subsamples with the general population
shows that the distributions of gender [41], migration
background [42], and geographic regions [43] are largely
comparable to those of the general population of young
adults in Germany. However, graduates of upper second-
ary schools are overrepresented in subsample 1, as only
individuals aged 18 years and older were surveyed, and
lower and intermediate secondary school qualifications
are typically completed at an earlier age. As only individ-
uals who experienced a specific transition and a change
in physical activity could be included in the logistic fixed-
effects regression, it is possible that further statistically
significant associations might be observed with larger
samples.

Finally, we would like to note that, although we used
data from 2014 to 2020, we were not able to take secu-
lar trends in PA into account, as our analyses focused
exclusively on changes within a narrow time frame (i.e.,
data from individuals observed in two consecutive years).
According to the Federal Statistical Office, the average
time spent on sports has increased by approximately five
minutes between 2012 and 2022 [44]. However, as PA in
our study was measured in hours, it is likely to be less
sensitive to subtle trends.

Despite the mentioned limitations, this study is, to the
best of our knowledge, the first longitudinal study that
investigates the development of PA from school to work-
force, divided into separate status transitions. The logis-
tic fixed-effects regression allowed for the control of all
time-constant factors and the within-individual compari-
son over several years.

Conclusions

Status transitions may influence an individual’s available
resources for engaging in PA. In our study, we identified
two groups of young adults who experienced a reduction
in PA during the transition from school to work: Second-
ary school graduates entering VET and university grad-
uates entering the workforce. The timing of the decline
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in PA varies depending on the educational path chosen,
occurring earlier among those pursuing an occupational
career. We assume that life circumstances change after
a transition. There is probably less leisure time available
due to long working hours and commuting, as well as
due to time spent establishing new social ties. Tailored
interventions (e.g., digital approaches that allow for flex-
ibility in engagement in terms of time and location) are
needed to take these changes into account and promote
PA among the identified groups.

Abbreviations

PA physical activity

VET  vocational education and training
BT before transition

SD standard deviation

Supplementary Information
The online version contains supplementary material available at https://doi.or
9/10.1186/512889-025-23739-4.

Additional file 1. Status definitions and set conditions.

Additional file 2. Main effects of status transitions on physical activity. Re-
sults of fixed-effects modified Poisson regression estimating relative risks.

Acknowledgements
Not applicable.

Authors’ contributions

JTB and CRP conceptualized the study. JTB analyzed and interpreted the data.
SG provided support with the statistical analysis of the data. JTB wrote the
original draft of the manuscript and was responsible for the visualization of
the data presentation. All authors were involved in reviewing and editing and
approved the final version of the manuscript.

Funding
Open Access funding enabled and organized by Projekt DEAL. This research
did not receive any funding.

Data availability

The data from the Socio-Economic Panel are accessible for scientific purposes
to all individuals working at research institutions. The data can be requested
from the German Institute for Economic Research (German: Deutsche Institut
fur Wirtschaftsforschung; DIW Berlin).

Declarations

Ethics approval and consent to participate

This study is a secondary data analysis of the German Socio-Economic Panel
(SOEP). The SOEP adheres to the legal requirements of data protection in
Germany, with all participants having given their informed consent prior

to participation. Ethical oversight is ensured by an independent advisory
committee affiliated with the German Institute for Economic Research (DIW
Berlin), which is responsible for managing the dataset. The original data
collection was conducted in accordance with recognized ethical standards for
research involving human participants, in alignment with the Declaration of
Helsinki and the European General Data Protection Regulation (GDPR). Further
information is available on the website of DIW Berlin: https://www.diw.de/en/
diw_01.c.600489.en/about_us.html#c_diw_01.c.624240.de.

Consent for publication
Not applicable.

Competing interests
The authors declare no competing interests.

Page 10 of 11

Received: 28 February 2025 / Accepted: 25 June 2025
Published online: 02 August 2025

References

1. Warburton DER, Bredin SSD. Health benefits of physical activity: a systematic
review of current systematic reviews. Curr Opin Cardiol. 2017;32(5):541-56.

2. Smith AD, Crippa A, Woodcock J, Brage S. Physical activity and incident type
2 diabetes mellitus: a systematic review and dose-response meta-analysis of
prospective cohort studies. Diabetologia. 2016;59(12):2527-45.

3. Kyu HH, Bachman VF, Alexander LT, Mumford JE, Afshin A, Estep K, et al.
Physical activity and risk of breast cancer, colon cancer, diabetes, ischemic
heart disease, and ischemic stroke events: systematic review and dose-
response meta-analysis for the global burden of disease study 2013. BMJ.
2016;354:i3857.

4. Wahid A, Manek N, Nichols M, Kelly P, Foster C, Webster PKaur A, Friedemann
Smith C, Wilkins E, Rayner M, Roberts N, Scarborough P. et al. Quantify-
ing the association between physical activity and cardiovascular disease
and diabetes: a systematic review and meta-analysis. J Am Heart Assoc.
2016;5(9):002495. https://doi.org/10.1161/JAHA.115.002495.

5. Mammen G, Faulkner G. Physical activity and the prevention of depression: a
systematic review of prospective studies. Am J Prev Med. 2013;45(5):649-57.

6. lso-Markku P, Kujala UM, Knittle K, Polet J, Vuoksimaa E, Waller K. Physical
activity as a protective factor for dementia and alzheimer’s disease: system-
atic review, meta-analysis and quality assessment of cohort and case-control
studies. Br J Sports Med. 2022;56(12):701-9.

7. Bull FC, Al-Ansari SS, Biddle S, Borodulin K, Buman MP, Cardon G, et al. World
health organization 2020 guidelines on physical activity and sedentary
behaviour. Br J Sports Med. 2020,54(24):1451-62.

8. Richter ASA, Starker A, Krug S, Domanska O, Kuhnert R, Loss J, Mensink GBM.
Gesundheitsfordernde verhaltensweisen Bei erwachsenen in Deutschland-
Ergebnisse der studie GEDA 2019/2020-EHIS. J Health Monit. 2021;6(3):28-48.

9. Gropper H, John JM, Sudeck G, Thiel A. The impact of life events and transi-
tions on physical activity: A scoping review. PLoS ONE. 2020;15(6):€0234794.

10.  Engberg EAM, Kukkonen-Harjula K, Peltonen JE, Tikkanen HO, Pekkarinen H.
Life events and change in leisure time physical activity. A systematic review.
Sports Med. 2012;42(5):433-47.

11. Luhmann M, Hofmann W, Eid M, Lucas RE. Subjective well-being and adapta-
tion to life events: a meta-analysis. J Pers Soc Psychol. 2012;102(3):592-615.

12. van Houten JMA, Kraaykamp G, Pelzer BJ. The transition to adulthood: a game
changer!? A longitudinal analysis of the impact of five major life events on
sport participation. Eur J Sport Soc. 2019;16(1):44-63.

13.  European-Commission. Special eurobarometer 525 - Sport and physical
activity. European Commission; 2022. https://europa.eu/eurobarometer/surv
eys/detail/2668.

14.  van Houten JMA, Kraaykamp G, Breedveld K. When do young adults stop
practising a sport? An event history analysis on the impact of four major life
events. Int Rev Sociol Sport. 2017,52(7):858-74.

15.  Beller J, GralBhoff J, Safieddine B. Differential trends in prolonged sitting time
in europe: a multilevel analysis of European eurobarometer data from 2013
to 2022. J Public Health. 2023. https://doi.org/10.1007/510389-023-02090-1.

16.  Brown WJ, Heesch KC, Miller YD. Life events and changing physi-
cal activity patterns in women at different life stages. Ann Behav Med.
2009;37(3):294-305.

17. Brown WJ, Trost SG. Life transitions and changing physical activity patterns in
young women. Am J Prev Med. 2003;25(2):140-3.

18. Bell'S, Lee C. Does timing and sequencing of transitions to adulthood make
a difference? Stress, smoking, and physical activity among young Australian
women. Int J Behav Med. 2006;13:265-74. https://doi.org/10.1207/515327558
ijom1303_11.

19. Kirk MA, Rhodes RE. Physical activity status of academic professors during
their early career transition: an application of the theory of planned behavior.
Psychol Health Med. 2012;17(5):551- 64. https://doi.org/10.1080/13548506.2
011.647700.

20. Larouche R, Laurencelle L, Shephard RJ, Trudeau F. Life transitions in the wan-
ing of physical activity from childhood to adult life in the Trois-Rivieres study.
JPhys Act Health. 2012,9(4):516-24.

21. Paluch AE, Shook RP, Hand GA, O'Connor DP, Wilcox S, Drenowatz C, et al.
The influence of life events and psychological stress on objectively mea-
sured physical activity: A 12-Month longitudinal study. J Phys Act Health.
2018;15(5):374-82.


https://doi.org/10.1186/s12889-025-23739-4
https://doi.org/10.1186/s12889-025-23739-4
https://www.diw.de/en/diw_01.c.600489.en/about_us.html#c_diw_01.c.624240.de
https://www.diw.de/en/diw_01.c.600489.en/about_us.html#c_diw_01.c.624240.de
https://doi.org/10.1161/JAHA.115.002495
https://europa.eu/eurobarometer/surveys/detail/2668
https://europa.eu/eurobarometer/surveys/detail/2668
https://doi.org/10.1007/s10389-023-02090-1
https://doi.org/10.1207/s15327558ijbm1303_11
https://doi.org/10.1207/s15327558ijbm1303_11
https://doi.org/10.1080/13548506.2011.647700
https://doi.org/10.1080/13548506.2011.647700

Bau et al. BMC Public Health

22.

23.

24,

25.

26.

27.

28.

29.

30.

32.

33.

34.

35.

36.

(2025) 25:2624

Li K, Liu D, Haynie D, Gee B, Chaurasia A, Seo DC, et al. Individual, social,

and environmental influences on the transitions in physical activity among
emerging adults. BMC Public Health. 2016;16:682.

Ullrich-French'S, Cox AE, Bumpus MF. Physical activity motivation and
behavior across the transition to university. Sport Exerc Perform Psychol.
2013,;2(2):90-101.

Deforche B, Van Dyck D, Deliens T, De Bourdeaudhuij I. Changes in weight,
physical activity, sedentary behaviour and dietary intake during the transi-
tion to higher education: a prospective study. Int J Behav Nutr Phys Act.
2015;12:16.

Van Dyck D, De Bourdeaudhuij |, Deliens T, Deforche B. Can changes in
psychosocial factors and residency explain the decrease in physical activity
during the transition from high school to college or university? Int J Behav
Med. 2015;22(2):178-86.

Simons D, Rosenberg M, Salmon J, Knuiman M, Granich J, Deforche B, et al.
Psychosocial moderators of associations between life events and changes in
physical activity after leaving high school. Prev Med. 2015;72:30-3.

Owens CS, Crone D, De Ste Croix MB, Gidlow CJ, James DV. Physical activity
and screen time in adolescents transitioning out of compulsory education: a
prospective longitudinal study. J Public Health (Oxf). 2014;36(4):599-607.
Diehl K, Hilger J. Physical activity and the transition from school to university:
A cross-sectional survey among university students in Germany. Sci Sports.
2016;31(4):223-6.

Griine E, Popp J, Carl J, Pfeifer K. What do we know about physical activity
interventions in vocational education and training? A systematic review. BMC
Public Health. 2020;20(1):978.

Michaud PA, Jeannin A, Suris JC. Correlates of extracurricular sport participa-
tion among Swiss adolescents. Eur J Pediatr. 2006;165(8):546-55.

Matos Fialho PM, Dragano N, Reuter M, Deind! C, Schleberger S, Met-
zendorf M, et al. School-to-work and school-to-university transition and
health inequalities among young adults: a scoping review. BMJ Open.
2022;12(7):2058273.

DIW-Berlin. SOEPcompanion: German Institute for Economic Research (DIW
Berlin); 2025. Available from: https://companion.soep.de/.

infas. The Socio-economic Panel (SOEP): Institut fir angewandte Sozialwis-
senschaft; 2025. Available from: https://www.infas.de/panelstudien/the-soci
o-economic-panel-soep/?lang=en.

DIW-Berlin. Research Infrastructure Socio-Economic Panel (SOEP): German
Institute for Economic Research (DIW Berlin); 2025. Available from: https://w
ww.diw.de/en/soep.

Allison P. Fixed effects regression models. SAGE Publications, Inc.; 2009. https:
//doi.org/10.4135/9781412993869.

Persoskie A, Ferrer RA. A most odd ratio:: interpreting and describing odds
ratios. Am J Prev Med. 2017;52(2):224-8.

37.

38.

39.

40.

41.

42.

43.

Page 11 of 11

Obesity: preventing and managing the global epidemic. Report of a WHO
consultation. World Health Organ Tech Rep Ser. 2000;894:i-xii,1-253. https://p
ubmed.ncbi.nlm.nih.gov/11234459/.

Coenen P, Huysmans MA, Holtermann A, Krause N, van Mechelen W, Straker
LM, et al. Do highly physically active workers die early? A systematic review
with meta-analysis of data from 193 696 participants. Br J Sports Med.
2018;52(20):1320-6.

Cillekens B, Lang M, van Mechelen W, Verhagen E, Huysmans MA, Holter-
mann A, et al. How does occupational physical activity influence health? An
umbrella review of 23 health outcomes across 158 observational studies. Br J
Sports Med. 2020;54(24):1474-81.

Barros AJ, Hirakata VN. Alternatives for logistic regression in cross-sectional
studies: an empirical comparison of models that directly estimate the preva-
lence ratio. BMC Med Res Methodol. 2003;3:21. https://doi.org/10.1186/147
1-2288-3-21.

Destatis. Junge Manner in der Uberzahl: Bei den 18- bis 29-Jéhrigen kommen
im Schnitt 1 086 Manner auf 1 000 Frauen: Federal Statistical Office (Destatis);
2023 [April 22, 2025]. Available from: https://www.destatis.de/DE/Presse/Pres
semitteilungen/Zahl-der-Woche/2023/PD23_46_p002.html.

bpb. Bevolkerung mit Migrationshintergrund nach Alter: Bundeszentrale fur
politische Bildung (bpb). 2022 [April 22, 2025]. Available from: https://www.b
pb.de/kurz-knapp/zahlen-und-fakten/soziale-situation-in-deutschland/15059
9/bevoelkerung-mit-migrationshintergrund-nach-alter/.

bpb. Sozialbericht 2024. Ein Datenreport fir Deutschland: Bundeszentrale fur
politische Bildung (bpb); 2024. Available from: https://www.bpb.de/system/fi
les/dokument_pdf/Sozialbericht_2024_bfpdf.

Destatis. Menschen in Deutschland machen im Schnitt 34 Minuten Sport am
Tag: Federal Statistical Office (Destatis); 2024 [May 30, 2025]. Available from: h
ttps://www.destatis.de/DE/Presse/Pressemitteilungen/Zahl-der-Woche/2024
/PD24_21_p002.html.

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


https://companion.soep.de/
https://www.infas.de/panelstudien/the-socio-economic-panel-soep/?lang=en
https://www.infas.de/panelstudien/the-socio-economic-panel-soep/?lang=en
https://www.diw.de/en/soep
https://www.diw.de/en/soep
https://doi.org/10.4135/9781412993869
https://doi.org/10.4135/9781412993869
https://pubmed.ncbi.nlm.nih.gov/11234459/
https://pubmed.ncbi.nlm.nih.gov/11234459/
https://doi.org/10.1186/1471-2288-3-21
https://doi.org/10.1186/1471-2288-3-21
https://www.destatis.de/DE/Presse/Pressemitteilungen/Zahl-der-Woche/2023/PD23_46_p002.html
https://www.destatis.de/DE/Presse/Pressemitteilungen/Zahl-der-Woche/2023/PD23_46_p002.html
https://www.bpb.de/kurz-knapp/zahlen-und-fakten/soziale-situation-in-deutschland/150599/bevoelkerung-mit-migrationshintergrund-nach-alter/
https://www.bpb.de/kurz-knapp/zahlen-und-fakten/soziale-situation-in-deutschland/150599/bevoelkerung-mit-migrationshintergrund-nach-alter/
https://www.bpb.de/kurz-knapp/zahlen-und-fakten/soziale-situation-in-deutschland/150599/bevoelkerung-mit-migrationshintergrund-nach-alter/
https://www.bpb.de/system/files/dokument_pdf/Sozialbericht_2024_bf.pdf
https://www.bpb.de/system/files/dokument_pdf/Sozialbericht_2024_bf.pdf
https://www.destatis.de/DE/Presse/Pressemitteilungen/Zahl-der-Woche/2024/PD24_21_p002.html
https://www.destatis.de/DE/Presse/Pressemitteilungen/Zahl-der-Woche/2024/PD24_21_p002.html
https://www.destatis.de/DE/Presse/Pressemitteilungen/Zahl-der-Woche/2024/PD24_21_p002.html

	Titelblatt_Bau_final
	Bau_the association
	﻿The association of status transitions from school to work with leisure-time physical activity on weekdays: a longitudinal analysis of data from the German Socio-Economic Panel
	﻿Abstract
	﻿Background
	﻿Methods
	﻿Data
	﻿Study sample
	﻿Variables
	﻿Statistical analysis

	﻿Results
	﻿Discussion
	﻿School to post-secondary education
	﻿Post-secondary education to workforce
	﻿Limitations and strengths

	﻿Conclusions
	﻿References



