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health problems among school children

Abstract

While several studies suggest that stress-related mental health problems among school children
are related to specific elements of schooling, empirical evidence on this causal relationship is
scarce. We examine a German schooling reform that increased weekly instruction time and
study its effects on stress-related outpatient diagnoses from the universe of health claims data of
the German Social Health Insurance. Exploiting the differential timing in the reform
implementation across states, we show that the reform slightly increased stress-related health
problems among school children. While increasing instruction time might increase student
performance, it might have adverse effects in terms of additional stress.
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1 Introduction

Child wellbeing is long on the agenda of both researchers and policy makers (WHO,
2016). While mental health problems, in general, and stress, in particular, are identified
as detrimental factors to wellbeing in childhood and adolescence (Bor et al., 2014), men-
tal health problems among children and adolescents increased in the last decades (Col-
lishaw et al., 2004; Collishaw, 2015). Several studies argue that schooling substantially
contributes to the high stress prevalence and stress-related mental health problems. For
example, youth suicide rates increase at the beginning of the school year (Lahti et al.,
2005; Matsubayashi et al., 2016) and, generally, are higher while school is in session
(Hansen and Lang, 2011). Further, there is evidence that academic stress increases sui-
cidal ideation (Ang and Huan, 2006). Although stress in school rarely leads to extreme
outcomes, such as (attempted) suicide, students report that school is the biggest stressor
in their lives (Elias, 1989; de Anda et al., 2000; Baltimore Center for Adolescent Health,
2006). However, it is unclear which elements of schooling and the schooling system
drive the observed patterns.!

In this paper, we contribute to the literature on schooling and mental health by
investigating the causal effect on stress-related mental health problems of a specific
element of the schooling system, namely weekly instruction time. More specifically,
we exploit a German schooling reform that substantially increased weekly instruction
time. The differential timing of the reform across German states allows us to estimate the
causal effect of more weekly instruction time using a difference-in-differences approach.
Based on the universe of outpatient diagnoses from health claims data of the German
Social Health Insurance system, we find evidence that more instruction time increases
stress-related outpatient diagnoses slightly, albeit statistically significantly.

Several empirical studies document associations between schooling and students’
self-reported mental health.? For instance, Leung et al. (2010) report that high aca-
demic pressure is associated with high anxiety levels. Similarly, Lofstedt (2017) finds
that increased pressure in school relates to higher rates of psychosomatic symptoms.
Freeman et al. (2012) find that a negative school climate correlates with high levels

of psychosomatic complaints. Further, Torsheim and Wold (2001) show that somatic

! Apart from elements of the schooling system, peers might also affect mental health and stress of
students, e.g., through bullying (Eriksen et al., 2014). Further, schooling might not only have negative
consequences for stress and mental health, but it might also have protecting effects. For instance, chil-
dren who experience a lot of stress at home might be more stressed during school holidays, with school
potentially being a place to gain resilience.

2All these studies focus on the effect of schooling on mental health when students are in school. There
is also a distinct literature focusing on the long-run effects of education on mental health (as a potential
non-monetary return to education). These studies have a different focus compared to our study, as we
are mainly interested in explaining youth mental health issues.



symptoms, such as headache, abdominal pain, backache, and dizziness, are common
when perceived school-related stress is high. In line with these results are the findings
of Ravens-Sieberer et al. (2009), who show that there is a positive relationship between
better school perceptions and higher self-assessed health. Other studies focus on as-
sociations between specific elements of the schooling system and measures of mental
health. For instance, Galloway et al. (2013) document that students are more stressed
when they need more time to complete their homework. Similarly, there is evidence
that students are more stressed during exam periods (Banks and Smyth, 2015), while
the amount of school sport (Jewett et al., 2014) and good teacher-student relationships
(Conner et al., 2014) relate to better self-reported measures of mental health.

There is also research on the causal effects of schooling on measures of mental
health. For instance, Song (2017) applies a regression discontinuity design in the ad-
mission to elite colleges in China and finds that attending an elite college increases self-
reported measures of stress. Heissel et al. (2018) provide evidence that cortisol levels,
as an indicator of stress, increase during high-stakes testing weeks. King et al. (2014)
demonstrate that adolescents in the US receive more stimulant prescriptions during the
school year. They further show that states with stricter accountability laws have the
largest differences in stimulant prescriptions between school year and summer, which
suggests that there is a high level of self-medication in states with less restrictive ac-
countability laws. Results from Bokhari and Schneider (2011) support this claim by
showing that stricter accountability laws increase diagnosis and medication for ADHD.?
The studies by Bokhari and Schneider (2011) and King et al. (2014) are most similar to
our study regarding the aim to identify causal effects and the focus on more objective
health measures that are not self-reported by the individuals. However, while these
studies examine differences between school and holiday season and effects of school
accountability laws, we focus on the effects of a different element of the schooling sys-
tem, instruction time. Moreover, these studies look at psychostimulant prescription, we
study stress-related diagnoses.

This paper contributes to the existing literature along three dimensions. First, while
many previous studies focus on correlations, our difference-in-differences strategy aims
to identify causal effects. Second, instead of examining self-reported stress-related men-
tal health problems, we rely on outpatient diagnoses of stress-related diseases and, thus,
a more objective measure. Third, we do not look at schooling in general but rather focus
on one key feature of the schooling system — weekly instruction time. The remainder

of this paper is structured as follows: Next we provide an overview of the schooling re-

® Additionally, students might be prescribed drugs due to unobservable factors, such as their relative
age, independent of stress in school. Schwandt and Wuppermann (2016), for example, show that ADHD
medication is more frequently prescribed when children start school younger.



form we exploit (Section 2). Section 3 outlines the data we use and the empirical strategy,

while Section 4 presents the results and robustness checks. Section 5 concludes.

2 Institutional Background

In order to analyze the mental health effects of weekly instruction time, we exploit a
major reform in German secondary schools. In the course of this reform, the majority of
German states shortened their academic track from nine to eight years, reducing total
school years from 13 to 12 (the so called G8 reform). This reduction in school years
took place early in the new millennium and was compensated by an increase of weekly
instruction time in the remaining school years. For grades 5-10, the focus of this paper,
this increase amounts to one to three schooling hours (45 minutes) per week (see Fig-
ure 1). On average, weekly instruction time increases by slightly more than two hours,
which amounts to less than 10 % of the overall weekly instruction time, which is about
30 hours. The increase in weekly instruction time is used to compensate for the one
year reduction in school years by spreading content over earlier school years. Natur-
ally, the G8 reform increased the speed at which students must cope with the content
learned. The switch from the previous regime (G9) to the new regime (G8) affected only
the academic track school (Gymnasium), which is the high ability track that prepares
for university studies. This track is attended by about 35 % of a cohort according to rep-
resentative survey data (see Figure A.1 in the Appendix). Weekly instruction time and
the length of the schooling period remained constant in the other school tracks.

The G8 reform constitutes a natural experiment as different federal states imple-
mented it in different years (see Table 1). This policy experiment is already exploited
in several studies, mainly regarding students’ behavior and academic outcomes. For
instance, Huebener et al. (2017) find that the reform increased academic performance
in school due to the higher weekly instruction time in the lower grades. However, this
effect is mainly driven by high-performing students; lower-performing students benefit
less from the additional instruction time. The finding that some students have trouble
in coping with the additional instruction time and learning material is underlined by
the finding of Huebener and Marcus (2017), who show that more students repeat a
grade due to the reform. This finding also can be interpreted as suggestive evidence
that the G8 reform increases stress. At the end of schooling, several studies document
slightly lower performance of the G8 students (Biittner and Thomsen, 2015; Huebener
and Marcus, 2017; Hiibner et al., 2017), suggesting that the additional instruction time in
lower grades does not fully compensate for the omitted last year. Further, there is some

evidence that the reform affected cognitive skills (Dahmann, 2017), but only margin-



ally affected personality traits (Dahmann and Anger, 2014; Thiel et al., 2014). Affected
students had also less leisure time (Meyer and Thomsen, 2015; Hiibner et al., 2017). Fur-
ther, the reform resulted in delayed university enrollment for some students (Meyer and
Thomsen, 2016; Marcus and Zambre, 2018) and slightly reduced enrollment rates (Mar-
cus and Zambre, 2018). However, affected students graduated earlier from high school
(Huebener and Marcus, 2017) and enrolled in university at significantly younger ages
(Marcus and Zambre, 2018), thereby allowing for an earlier labor market entry.

While existing research focuses mainly on students’ behavior and academic out-
comes, parents and students were strongly concerned about higher stress levels due to
the reform’s increase in weekly instruction time. These concerns — although based on
subjective feelings and anecdotal evidence — were articulated widely in the media (see,
e.g., Die Welt, 2016; F.A.Z., 2014; Spiegel Online, 2016) and prompted several states to
repeal the reform (see Table 1). Other states are also considering repealing the reform.
The decisions to switch back were not based on scientific studies (Huebener and Marcus,
2015; Thomsen and Anger, 2018), although there is initial evidence on the health effects
of the reform based on survey data. Quis and Reif (2017), Quis (2018), and Hofmann and
Miihlenweg (2018) find some evidence for increased stress, in particular among females,
while Milde-Busch et al. (2010) do not find any health differences between reform and
control groups in a cross-sectional study. All these studies are based on small samples
and self-reported measures of stress. However, these subjective measures of students’
health could be influenced by parental opinions and the general public’s ongoing discus-
sion regarding the reform.* To date, no empirical study analyzes the effects of increased
instruction intensity on objective stress-related health measures. In this paper, we ex-
tend the existing survey evidence by estimating the effect of increased instruction time

on stress-related health problems of students by using administrative data.

3 Data and empirical strategy

For our outcome measure, we make use of administrative data on outpatient diagnoses.
The data is provided by Zentralinstitut fiir die kassendrztliche Versorgung (Zi), on behalf
of the National Association of Statutory Health Insurance Physicians, and covers the
universe of outpatient diagnoses from health claims data of the German Social Health
Insurance (SHI). The German SHI covers about 70 million individuals (German Federal

Ministry of Health, 2018), which amounts to about 87 % of the population across all age

“There is plenty of anecdotal evidence that children affected by the reform were repeatedly asked by
parents and relatives whether they feel stressed by this new system, which was widely discussed in the
media.



groups.” Hence, our data does not include information about doctor visits by privately
insured individuals. Further, doctor visits due to accidents at school/work or on the
way to school/work are not covered by the SHI system and, therefore, not included in
our data set.® Our data includes information about an individual’s outpatient diagnoses
(ICD-10 codes) in a given calendar year, the individual’s month and year of birth, as well
as the county and state of residence.

The data set has two major strengths. The first is its large sample size: Our main
analyses are based on more than 2.7 million children per year. The second advantage is
that the relevant health information are provided by physicians.” This means that our
stress measure is medically relevant and not reported by the affected individuals them-
selves. Self-reported health measures are prone to reporting error, social desirability
bias, mood effects, and strategic responses.

The data also has limitations. Data is only available for a limited number of years
(2008-2011). Further, the data set does not provide any information on school track and
school grade. While the G8 reform affected only the academic track, we have to assign
the treatment indicator irrespective of the school track attended. Therefore, our estim-
ates are likely biased toward zero and should be interpreted as intent-to-treat effects.
In the robustness section, we discuss this issue in more detail and provide estimates
for the effects if only academic-track students were considered. The information on
the school grade is important for correctly assigning the G8 treatment indicator. We
assign the school grade (and, hence, the treatment indicator) based on the individual’s
date of birth. This assignment rule assumes that individuals complied with the school
entry rules and did not repeat or skip a grade. For cohorts directly before and after
the introduction of the G8 reform, both non-compliance with the entry rules and grade
repetition/skipping can lead to a misassignment of the reform indicator and, hence, a
bias toward zero. However, the extent of the misassignment is clearly smaller than the
misassignment resulting from the unknown track information.®

For additional computations, we use state-level information on the number of stu-
dents in different tracks provided by the German Federal Statistical Office (German Fed-
eral Statistical Office, 2012) and survey data from the first wave of KiGGS, a nationwide
health-survey among children conducted by the Robert Koch Institute in the years 2003-

SSurvey data from the KiGGS (RKI, 2015) indicates that the share of children aged 18 or younger who
are insured in the SHI is similar, at about 89 % (see Table A.1 in the Appendix).

These doctor visits are covered by the mandatory accident insurance.

"In Germany, physicians in outpatient care do not have financial incentives to assign specific dia-
gnoses. Unlike in the German hospital sector, reimbursement does not depend on the diagnoses.

8Compliance with the age cut-offs for school entry is, at 86 % (see Schwandt and Wuppermann, 2016),
rather high in Germany. Further, the average grade repetition rate in academic-track schools is less than
2 % in grades 5-10 (see German Federal Statistical Office, 2012). Huebener and Marcus (2017) also provide
evidence that the G8 reform did not increase grade repetition before grade 10.



2006 (RKI, 2015).°

3.1 Sample

We restrict our main analysis sample to individuals in grades 7 to 10. This restriction
is imposed for several reasons. First, some states track students only after six grades of
joint primary schooling. Hence, by restricting our main sample to individuals in grades
7 and higher, we make sure that we look at an age range in which tracking has taken
place in all states. Second, Figure 1 shows that the increase in instruction time is much
greater in grades 7 to 10 than in grades 5 and 6. Third, schooling in Germany is compuls-
ory through grade 10 in most states (Vossenkuhl, 2010) and in academic track schools
almost all students stay at least until grade 10. After grade 10, some students decide
not to pursue the general university entrance qualification but instead complete an ap-
prenticeship. Hence, if the G8 reform impacts the share of academic track students who
decide not to pursue the general university entrance qualification, students in grades
11 and 12 might be a selective group. Fourth, in the final two years at academic track
schools students earn grades that count toward their final grade point average. This
final grade point average is very important for the students because it is a major selec-
tion criterion for university admission. Therefore, the last two years might be especially
stressful for students. However, under the G8 regime, grades 11 and 12 constitute the
final two years, while the final years under the old system were grades 12 and 13. Hence,
any differences in stress-related diagnoses in a comparison of students in grade 11 un-
der G8 and the old system might not results from additional instruction time but rather
from the fact that the grades already count toward the final grade point average. There-
fore, we do not consider students in grades 11 and 12 in our main specification. In the
robustness section, we show, however, that our results are insensitive to including stu-
dents from further grades as well. Overall, our main sample consists of more than 2.7

million children per year in grades 7-10.

3.2 Outcome Measure

Identifying stress-related health problems is challenging as stress is related to different
health problems (Torsheim and Wold, 2001; Ravens-Sieberer et al., 2009). In our ana-
lysis, we use an index that captures and aggregates different possible health problems
related to stress: The Disease based Stress Score (DbSS). The Stress Score, developed by
Amélie Rouche at Zi (Rouche et al., 2017), is based on outpatient diagnoses by physi-

'We use the KiGGS survey only for illustrative purposes as the number of observation at the state-
grade level is to small for an analysis of the reform effect.



cians. It does not measure stress directly, instead it uses diagnoses that, according to
clinicians, indicate physiological stress. The Stress Score is constructed in four steps.
In the first step, stress-related diagnoses (i.e., ICD-10 codes) are identified by experts
from medicine, psychology, and epidemiology. The second step groups these more than
300 ICD-10 codes into 21 categories. The third step constructs, for each category, a
binary variable that indicates whether an individual had at least one diagnosis in this
category in the given calendar year. We refer to these 21 indicator variables as sub-
scales.!’ In supplementary empirical analyses, we also use these indicator variables as
outcome variables.!! The fourth step constructs the actual Stress Score by summing over
all these indicator variables. Hence, the range of possible values of the Stress Score is
between 0 and 21.

In our main analysis sample, the average value of the Disease based Stress Score is
1.21, the standard deviation is 1.36. Figure 2 provides an overview of the distribution of
the Stress Score for our analysis sample. We do not only take the overall Stress Score
as outcome, but we also consider binary variables indicating whether the Stress Score

is larger than 0, 1, 2, and 3."

3.3 Empirical Strategy

Our empirical strategy exploits variation in time and across states in a difference-in-
differences framework to identify the effect of the G8 reform on stress-related diagnoses.

More specifically, we estimate the following equation by OLS:
Yiedg = BG8ed + Ka + e + [bg + E€icdgs (1)

where y;.q4, denotes the value of the Disease based Stress Score for individual 7 in cohort
¢ in county d in grade g, G8,,; indicates whether cohort ¢ in county d was subject to the
G8 reform or not and /3 is the coefficient of interest, providing the effect of the G8 re-

form on the Stress Score. k4 is a set of county fixed effects that takes general differences

OThese subscales include cardiac arrhythmias; hypertension, cardiovascular problems; insomnia;
sexual disorder; gastrointestinal disorders; eating disorders, weight loss/gain; head ache; back pain; de-
pression; anxiety disorder; adjustment stress disorder; concentration disorders, exhaustion; tinnitus, sud-
den deafness, vertigo, aphonia; temporary vision disorders, eye lid convulsions; heightened susceptibil-
ity to infection, allergies; psychosomatic dermatosis; alcohol abuse and drug dependency; somatoform
disorders; problematic social situation; behavioral and emotional disorders; learning disorders, develop-
mental disorders. Each subscale includes only diagnoses of low severity and does not consider serious
diseases.

Due to data privacy, we do not have access to the individual ICD-10 based diagnoses.

2Supplementary data analysis with the KiGGS (RKI, 2015) survey show that subjective school satis-
faction is significantly correlated with the Stress Score categories available in the survey data (see Figure
A.1 in the Appendix).



between counties into account, and, hence, also between states as each county belongs
to a single state. These county fixed effects also take into account time-invariant re-
gional differences in the coding behavior of physicians. ). denotes cohort fixed effects
and /1, grade fixed effects. The latter two sets of fixed effects control for general differ-
ences between cohorts and across grades, respectively. €;.4, is the error term and the
computation of standard errors allows for clustering at the cohort-state level, the level
at which the treatment indicator is determined.

While this is our main specification, we also present results based on estimations
that include cohort-grade fixed effects and county-grade fixed effects. These two sets of
fixed effects allow for grade-specific differences between counties and for grade-specific
differences between cohorts, respectively. This specification includes a very large num-
ber of fixed effects (over 1500) and, therefore, we prefer the much more parsimonious
specification with county, cohort and grade fixed effects for presentation of main res-
ults. As discussed below, the results are very similar when controlling for cohort-grade

and county-grade fixed effects.

4 Results

4.1 Main results

Table 2 presents our estimates for the effect of the G8 reform on stress-related dia-
gnoses. Controlling for cohort, county, and grade fixed effects the estimates in Panel
A suggest that the Stress Score increased by 0.022 units following the introduction of
the G8 reform. This statistically significant effect amounts to about 1.6 % of a standard
deviation of the Stress Score and is similar to the difference between the Stress Score of
counties at the 50th and the 56th percentile in our sample. This suggests that the effect
is rather small. Including cohort-grade fixed effects (column 2) and county-grade fixed
effects (column 3) does not substantially alter the effects size. The other panels show
that stress-related diagnoses increase at both the extensive and the intensive margin.
The probability to have at least one stress-related diagnosis increased by 0.6 percentage
points due to the G8 reform (Panel B). Compared to the sample share of 62.3 %, this
amounts to an increase of about 1 %. Panels C, D, and E show that the G8 reform also
significantly increased the probability that the Stress Score is larger than 1, 2, and 3,

respectively.'?

13 When looking at the probability that the Stress Score is larger than 4 (not shown), we find a small
but borderline significant effect. There is no evidence that the G8 reform also increased the probability
that the Stress Score exceeds 5 (not shown). However, it is important to note that only few individuals in
our sample have a Stress Score value larger than 5 (1.2%).



When further disentangling the results and taking the 21 subscales of the Stress
Score as outcome variables, we see that no specific subscale drives the results.* Instead,
the G8 reform increases several subscales. In absolute terms, the strongest effects are
found for eating disorders, headaches, and gastrointestinal disorders. However, several
other subscales also exhibit significant increases. Eating disorders are also the subscale
for which we obtain the largest relative increase: The reform-induced an increase in
eating disorders of 0.7 percentage points, which amounts to an increase of about 11 %,
relative to the sample share of 6.4 % with eating disorders.

Looking at the effects separately by grades, Table 3 shows that all the estimated
coefficients are positive suggesting that the G8 reform increased stress-related diagnoses
across grades. However, the effect on the Stress Score is only statistically significant in

grades 9 and 10, the grades that received the strongest increases in instruction time.

4.2 Robustness

In this section, we provide additional results for the robustness of our findings. Our data
set does not allow for distinguishing between individuals in different school tracks. As
the G8 reform only affected the academic track, our estimates can be seen as lower
bounds of the true reform effect. For the estimations in column (2) of Table 4, we scale
the treatment effect by the share of treated students in a state-cohort-grade cell. For this
purpose, we aggregate the data at the state-cohort-grade level and interact the dummy
G8-treatment indicator in equation (1) with the share of academic-track students in a
state-cohort-grade cell.””> Unsurprisingly, this exercise suggests that the true effects are
much larger than the results presented above because we cannot restrict our analysis
to academic track students, instead estimating intent-to-treat effects.!®* However, even
these scaled-up estimates remain quantitatively rather small: For instance, the increase
in the Stress Score of 0.064 units still amounts to less than 5 % of a standard deviation.
The second robustness check (column 3) presents the results for a placebo policy change
that took place one year before the actual G8 reform.!” The effect of this placebo reform
is small and statistically insignificant, suggesting that treatment and control group did

not exhibit differential trends before the introduction of the G8 reform. This supports

14Results available upon request from the authors.

15We also control for the main effect of the share of academic-track students.

16In these computations we basically assume a treatment effect of exactly zero for students in all other
tracks. Aggregation is performed at the state level, which does not alter the point estimates, as we do not
include any individual level information in the regressions and weight the state-level observations by the
cell size (see Angrist and Pischke, 2008).

7Column 3 is based on equation (1) but additionally includes an indicator variable for the placebo
policy reform that took place one year before. The displayed coefficient refers to the placebo reform
indicator.



the identification assumption of common trends.

The next set of robustness checks deals with alternative sample restrictions. First,
we restrict the sample to only West German states, as in our observation period it is
mainly West German states that switched from G9 to G8. Second, we extend the sample
to include grades 5-12 (i.e., all the grades at academic track schools under the G8 re-
gime). Third, we exclude the first G8 cohort in order to investigate whether the effects
are mainly driven by transition effects. Fourth, while our health claims data of the Ger-
man Social Health Insurance only include individuals with at least one doctor visit in
a given year, we merge information on the size of the respective age group in a given
county. We then extend our sample by the “missing observations” and assume that
their value of the Stress Score is equal to 0."® The results in columns (4) to (7) in Table
4 show that our findings are robust to these alternative sample restrictions. The last
set of robustness checks address various estimation issues. As our main outcome vari-
able, the Stress Score, is a count variable, we apply specific count data models: Poisson
regression (column 8) and Negative Binomial regression (column 9)."” In column (10),
we cluster the standard errors on the state-grade level. Again, the results are robust to

these alternative specification.

5 Conclusion

This study contributes to our understanding of the interrelation between schooling and
stress-related mental health problems among school children. More specifically, this
study investigates the mental health consequences of a German schooling reform that
substantially increased instruction time. Based on a difference-in-differences frame-
work and stress-related outpatient diagnoses from the universe of health claims data
of the German Social Health Insurance system, we find evidence that more instruction
time slightly increases stress-related health problems of school children. The effects are
robust to alternative model specifications.

This study contributes to the existing literature (i) by relying on a measure of stress-
related mental health problems that is reported by physicians and not by the affected
individuals themselves; (ii) by focusing on the identification of causal effects; and (iii)

by looking at a specific element of the schooling system. When interpreting the results

Note that this is not our preferred specification. Our sample covers on average more than 85 % of
a county’s population and the remaining 15 % are not only individuals from the SHI system without
doctor visit in a given year but also individuals with private health insurance who are not part of the
SHI system (and who might have stress-related diagnoses as well). In our observation period, about 70
million individuals were insured in the German SHI system (German Federal Ministry of Health, 2018),
meaning that across all age groups the SHI system covers about 87 % of the population.

The columns for the Poisson and Negative Binomial model display average marginal effects.

10



of our study, several limitations have to be kept in mind. First, while an advantage of
our outcome measure is that it is not reported by the affected individuals themselves, it
might not be able to capture the full extent of additional stress induced by more instruc-
tion time, as some individuals might not visit a physician in case of stress. However,
our outcome measure is clearly less extreme than (attempted) suicide, a measure used
in previous research on schooling and health. Second, the data from the German Social
Health Insurance system does not include information about the school track and the
school grade, so that there is some measurement error in the assignment of the treat-
ment indicator and, hence, our estimates can be seen as lower bounds.

Our results carry important insights both from public health and education perspect-
ives. From a public health perspective, our results support the notion that school can
cause stress in children. In general, we know very little whether and how schooling af-
fects the mental health of children. More research is needed on which specific elements
of the schooling system particularly affect children’s mental health. Our findings do not
mean that increasing weekly instruction time in school is a bad education policy. While
previous research shows that more instruction time positively affects student perform-
ance (e.g. Marcotte, 2007; Sims, 2008; Herrmann and Rockoff, 2012; Carlsson et al., 2015),
our results caution against pushing too hard to increase instruction time. The improved

student performance must be weighed against the additional stress students experience.
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Figures and Tables

Figure 1: Increase in instruction hours due to reform
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Notes: Grade specific changes in weekly instruction hours due to the G8 reform. Adapted from Huebener et al. (2017). The average
increases are estimated from official timetable regulations for our estimation sample.
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Table 1: Overview over the implementation of the G8 reform across German states

First affected First affected  First G8
cohort in grade 7  birth cohort graduates

Change from G9 to G8

Saxony-Anhalt (ST) 2001 06/1988 2007
Mecklenburg-Vorpommern (MV) 2002 06/1989 2008
Saarland (SL) 2003 07/1990 2009
Hamburg (HH) 2004 07/1991 2010
Bavaria (BY) 2005 07/1992 2011
Lower-Saxony (NI) 2005 07/1992 2011
Baden-Wiirttemberg (BW) 2006 07/1993 2012
Bremen (HB) 2006 07/1993 2012
Berlin (BE) 2006 07/1993 2012
Brandenburg (BB) 2006 06/1993 2012
Hesse (HE) 2006 07/1993 2012
North Rhine-Westphalia (NW) 2007 07/1994 2013
Schleswig-Holstein (SH) 2010 07/1997 2016
Always G8

Saxony (SN) all all all
Thuringia (TH) all all all
Always G9

Rhineland-Palatinate (RP) none none none

Notes: Overview over the introduction of the G8 reform across German states. Several states have announced that they will abolish
the G8 reform and switch back to the old system with 13 years of schooling, including Lower Saxony (last G8 graduates in 2019),
Bavaria (last G8 graduates in 2024), North Rhine-Westphalia (last G8 graduates in 2024), and Schleswig-Holstein (last G8 graduates
in 2025). In Hesse, the majority of academic track schools abolished the G8 reform at different points in time. All switch-backs take
place after our observation period.
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Figure 2: Distribution of the Disease based Stress Score (DbSS)
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Notes: The distribution of the Stress Score in our sample. Source: Own calculation based on German health insurance claims data.
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Table 2: Effect of the G8 reform on the Stress Score

Mean (1) (2) (3)
Panel A: Stress Scale
G8 reform 1.208 0.022** 0.022** 0.018**
(0.009) (0.009) (0.008)
Panel B: Pr(Stress Scale > 0)
G8 reform .623 0.006™* 0.006™* 0.006™**
(0.003) (0.003) (0.002)
Panel C: Pr(Stress Scale > 1)
G8 reform 319 0.006™* 0.006™* 0.005™*
(0.003) (0.003) (0.002)
Panel D: Pr(Stress Scale > 2)
G8 reform 15 0.005™* 0.005™* 0.003*
(0.002) (0.002) (0.002)
Panel E: Pr(Stress Scale > 3)
G8 reform .067 0.003** 0.003** 0.002*
(0.001) (0.001) (0.001)
N 10,056,859 10,056,859 10,056,859
Cohort FE: yes yes yes
County FE: yes yes yes
Grade FE: yes yes yes
CohortXGrade FE: - yes yes
CountyXGrade FE: - - yes

Notes: The tables displays the effect of the G8 reform on stress-related outpa-
tient diagnoses. Standard errors are clustered at the cohort-state level. * p<0.1, **

p<0.05, *** p<0.01.
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Table 3: Effect in different grades

Stress Stress Score larger than

Score 0 1 2 3
Grade 7 0.021 0.006 0.006 0.005™* 0.003*

(0.013) (0.004) (0.004) (0.003) (0.002)
Grade 8 0.011 0.002 0.004 0.003 0.002

(0.014) (0.005) (0.004) (0.003) (0.002)
Grade 9 0.032*** 0.009*** 0.009*** 0.007*** 0.004™**

(0.009) (0.003) (0.003) (0.002) (0.001)
Grade 10 0.018* 0.005 0.005* 0.004 0.002

(0.011) (0.003) (0.003) (0.002) (0.001)
N 10,056,859 10,056,859 10,056,859 10,056,859 10,056,859

Notes: * p<0.1, ** p<0.05, ™™ p<0.01.

Table 4: Robustness tests

Alternative samples

Estimation issues

Placebo Only Grades Excluding Full Negative State-grade
Main Scale-up reform West 5-12 first G8 popul. Poisson binomial cluster
(1) @ (©)] () (6) @) (8) (C] (10)
Panel A: Stress Scale
G8 reform 0.022** 0.064™* 0.008 0.019** 0.019** 0.025*** 0.021** 0.022** 0.022** 0.022**
(0.009) (0.027) (0.015) (0.009) (0.008) (0.009) (0.009) (0.009) (0.009) (0.009)
Panel B: Pr(Stress Scale > 0)
G8 reform 0.006** 0.017** 0.001 0.006** 0.003 0.006™* 0.006* 0.006**
(0.003) (0.008) (0.004) (0.003) (0.002) (0.003) (0.003) (0.003)
Panel C: Pr(Stress Scale > 1)
G8 reform 0.006** 0.018** 0.003 0.006** 0.005** 0.007** 0.006** 0.006**
(0.003) (0.008) (0.004) (0.003) (0.002) (0.003) (0.003) (0.003)
Panel D: Pr(Stress Scale > 2)
G8 reform 0.005** 0.014** 0.002 0.004* 0.005*** 0.006*** 0.004** 0.005**
(0.002) (0.006) (0.003) (0.002) (0.002) (0.002) (0.002) (0.002)
Panel E: Pr(Stress Scale > 3)
G8 reform 0.003** 0.008** 0.001 0.002* 0.003*** 0.003*** 0.002** 0.003**
(0.001) (0.003) (0.002) (0.001) (0.001) (0.001) (0.001) (0.001)
N 10,056,859 240 10,056,859 8,526,879 20,740,983 9,046,365 11,716,151 10,056,859 10,056,859 10,056,859

Notes: All regressions control for cohort, county and grade fixed effects. Standard errors are clustered at the cohort-state level. * p<<0.1, ** p<0.05, *** p<0.01.
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Appendix

Table A.1: Population share in SHI

Share SHI Share High School N

All aged 10-17 88.99 % 35.80 % 6,375
All aged 12-15 88.65 % 34.02 % 3,796
High School students aged 12-15 79.91 % 100 % 1,310

Notes: Based on the KiGGS survey (RKI, 2015). Shares of individuals in the social health insurance (SHI) or academic track schools
(High School). Shares obtained using cross sectional weights.

Figure A.1: Health and Satisfaction with School
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Notes: Based on the KiGGS survey (RKI, 2015). Health problems related to stress and standardized life satisfaction with respect to
school. The satisfaction scale ranges from 0 (lowest satisfaction) to 100 (highest satisfaction); for details, see Ravens-Sieberer et al.
(2007). Health indicators are whether there was any headache, abdominal pain, or back pain in the last three months as well as

self-assessed health on a scale from 1=very good to 5=very bad, worse or equal to 3.
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