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ABSTRACT

Increased levels of stress and other mental health problems have been reported amongst adolescents in high-
income countries. In particular, rates of school-pressure have increased significantly. Despite such increases,
little is known about the underlying determinants of increased adolescent stress, making this an emerging public
health concern. The educational stressors hypothesis contends that increased rates of stress result from pronounced
performance pressures placed on adolescents resulting from educational policy initiatives which emphasizes
academic goal attainment. The present study tests this hypothesis using a synthetic control method and panel
data techniques to analyse data from the Health Behavior in School-aged children (HBSC) survey, including more
than 150,000 adolescents per survey wave in 25 European countries over 16 years, to assess if the Swedish
Educational reforms implemented in the 2011-13 period were associated with increased self-reported school-
pressure. These reforms implemented increased summative assessments, new grading systems and increased
eligibility criteria in accessing further education. Results demonstrate that following the reforms, Swedish ad-
olescents experienced greater levels of school-pressure and led to a greater gender difference in experienced
school-pressure where girls were relatively more affected. We conclude that, consistent with the educational
stressors hypothesis, the educational reforms have likely contributed to increasing levels of school-pressure for

Swedish adolescents.

1. Introduction

Increased levels of stress and other mental health problems have
been reported amongst adolescents in high-income countries (Bor et al.,
2014; Hogberg et al., 2020). In particular, rates of
school-school-pressure have increased significantly in high-income
countries (Cosma et al., 2021). This increase is problematic, as experi-
ences of stress can lead to worsening mental health outcomes (Corell
et al., 2021; Karatekin, 2018). Despite such increases, little is known
about the underlying determinants of increased self-reported adolescent
stress, making this an emerging public health concern (Bor et al., 2014;
Erskine et al., 2015; Potrebny et al., 2017). Various studies have sought
to investigate individual level factors that may account for rising rates of
stress (Corell et al., 2021; Lal, 2014; Seiffge-Krenke et al., 2009), how-
ever, few have sought to assess macro-level or policy orientated de-
terminants among adolescents in high-income countries. There is here a
need for macro level research, not least as individual level factors are
unlikely to entirely account for, nor explain, increased levels of stress

across time, cohorts or countries (Hogberg et al., 2020).

The educational stressors hypothesis contends that increased rates of
stress result from pronounced performance pressures placed on adoles-
cents resulting from educational policies which emphasizes academic
goal attainment (Klinger et al., 2015; West and Sweeting, 2003). Spe-
cifically, contemporary school environments emphasize increased
pressures to perform in school, augmented by increased rates of tests and
personal academic evaluations, prompting increased feelings of stress
and burnout (West and Sweeting, 2003). The Swedish educational re-
forms package of 2011 is an ideal opportunity to test if such educational
policies are associated with increased levels of school-pressure. These
reforms prompted the introduction of increased summative assessments,
and tightened eligibility criteria’s in accessing higher education.
Investigating whether this reform package impacted adolescent per-
ceptions of school-pressure is critical, as Sweden currently demonstrates
one of the greatest secular increases in self-reported health problems and
symptoms in the European Union since the 1980s (Hogberg et al., 2020;
Potrebny et al., 2017).
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The aim of this study is to investigate whether the Swedish educa-
tional reform package was associated with increases in adolescent re-
ports of school-pressure, and whether experiences of school-pressure
vary by gender. In order to undertake this investigation, the current
study will utilise a synthetic control method (Abadie et al., 2015; Abadie
and Gardeazabal, 2003) which artificially creates a ‘control’, or
weighted average of control units, enabling comparison with the target
group before and after the educational reform in order to assess if this
implementation is indeed associated with increased adolescent reports
of school-pressure. The study will provide empirical knowledge on how
educational policy initiatives which emphasize performance outcomes
may promote increased levels of adolescent reports of school-pressure.

2. Previous research
2.1. Stress in adolescence

Mental health complaints are common among adolescents, and are
typically stress-related or induced (Corell et al., 2021). Stress arises as a
result of individuals experiencing demands in which they perceive they
have an inability to manage sufficiently (Ostberg et al., 2015). Experi-
ences of stress likely impair day-to-day functioning, and may result in
persistent mental health issues in adult life (Corell et al., 2021). The
Stress and Coping theory contends that experiences of stress result from a
dynamic interaction between an individual’s environment and four key
elements (Corell et al., 2021; Lazarus et al., 1984). Specifically, (1) an
internal or external stressor, (2) an appraisal of the stressor, (3) a coping
strategy, and (4) a stress reaction which may be psychological and\or
physical (Corell et al., 2021). In line with the Stress and Coping theory,
educational policy reforms may be conceptualized as an external
stressor, as such policies may promote increased pressures to perform in
school, due to increased examinations and academic evaluation leading
to heightened experiences of school-pressure which is characterised as
stress (West and Sweeting, 2003). Numerous studies have identified that
increased rates of examinations and academic performance re-
quirements elicit the highest rates of school stress, and are considered
high-stake and stress inducing experiences (Kohn and Frazer, 1986;
MacGeorge et al., 2005; Sohail, 2013). Furthermore, five out of ten
major components of stress evidenced among adolescents are directly
related to academic performance and future uncertainty (educa-
tional-career uncertainty) and are among the strongest predictors of
anxiety and depression (Byrne et al., 2007; Hiltunen, 2017).

Experiences of stress appear to affect adolescent girls to a higher
degree (Corell et al., 2021; Danielsson et al., 2012; Landstedt et al.,
2009). The Swedish Public Health Agency contends that 57 % of girls
report frequent mental-ill health related symptoms compared to only 31
% of similar aged boys (Swedish Public Health Agency, 2018), while 60
% of girls characterize themselves as experiencing pressure as a result of
school related demands, compared to 34 % of boys (Inchley et al., 2020).
Thereby, school related pressure accounts for a significant proportion of
stress related symptoms among girls, but is significantly lower for
similar aged boys (Hogberg et al., 2020). Possible explanations for girls
pronounced vulnerability to school-pressure may result from their
higher levels of conscientiousness in regards to school-related achieve-
ments (Giota and Gustafsson, 2020). Additionally, girls may place
greater individual demands on performance, responsibility and expec-
tations in relation to schooling, leading to increased expectational
pressures (Landstedt et al., 2009). Girls are thus more vulnerable to
experiencing school-pressure, and demonstrate a heightened suscepti-
bility in developing stress like symptoms (Sweeting et al., 2010).

2.2. The educational stressors hypothesis
The educational stressors hypothesis contends that contemporary

schooling environments prompt a deterioration of pupil mental-health
and well-being as a result of increasing stressors (West and Sweeting,
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2003). Such stressors result from contemporary educational institutions
placing greater emphasis on educational achievement and grade
acquisition, prompting increases in school related performance pres-
sures, while life opportunities of adolescents are increasingly dependent
on their educational performance, leading to an increased sensitivity to
stress-related symptoms (Hogberg, 2021).

Various studies have sought to investigate the educational stressors
hypothesis and the proximate causes of stress-induced symptoms (West
and Sweeting, 2003). Findings conclude that adolescent stress-related
symptoms from various high-income countries are strongly tied to the
educational functioning of schools (Karvonen et al., 2005; Nygren and
Hagquist, 2019), school disengagement, cumulative worries relating to
schooling (Sweeting et al., 2010), cognitive ability (Giota and Gus-
tafsson, 2020) perceived life satisfaction (Moksnes et al., 2016), and
social class and parental pressures (Eriksen, 2021). Studies consistently
demonstrate that stress complaints among adolescents are increasing,
and that stress related symptoms are gradually worsening (Sweeting
et al., 2010; West and Sweeting, 2003). As such, adolescent pupil’s ex-
periences of stress-related symptoms are increasing, and such increases
are primarily attributed to increases in school demands (Giota and
Gustafsson, 2017, 2020).

A proposed up-stream cause of increasing demands placed on ado-
lescents is educational policy reforms which emphasize performance
outcomes evaluated via summative assessments (Banks and Smyth,
2015; Cosma et al., 2021; Denscombe, 2000). Such reforms may inad-
vertently promote increases in school related pressures and expectations
leading to pronounced stress reactions (Giota and Gustafsson, 2017).
Few studies have however, sought to ascertain empirically whether
educational policies emphasizing knowledge requirements and sum-
mative assessments promote secular trends in adolescent stress. Never-
theless, studies have demonstrated that at an individual level,
adolescents are cognizant of how their secondary school performance is
decisive in obtaining higher education and subsequent prospects in the
labour market (Banks and Smyth, 2015; Denscombe, 2000; Huan et al.,
2006; Laftman et al., 2013; Putwain, 2009), while high-stakes exami-
nations which heavily affect an individuals’ future educational pro-
gression are perceived as considerably more stressful than other tests
(Banks and Smyth, 2015; Smyth and Banks, 2012; Von der Embse et al.,
2017). Such findings indicate that uncertainty associated with future
opportunities is strongly linked to perceived educational performance
early in the life course, and is a major consistent stressor for adolescents
in knowledge economies (Banks and Smyth, 2015; Byrne et al., 2007;
Hogberg, 2021). Furthermore, girls are likely more vulnerable to expe-
riencing such stress, as women are relatively more dependent on
educational achievement in accessing labour market opportunities due
to historically embedded gender discrimination (DiPrete and Buch-
mann, 2013; Pekkarinen, 2012). Therefore, it is logical to presume that
educational reforms which emphasize increased rates of high-stake na-
tional testing and knowledge requirements, likely promote increased
levels of adolescent school-pressure, and that girls are likely more
vulnerable to experiencing such school-pressure and subsequent stress.

Given that there are few large-scale quantitative studies which have
examined the stress-related consequences of performance based educa-
tional policies, and existing evidence is scattered, a substantial literature
gap exists. This gap provides the motivation to test whether reforms
which prioritize educational performance outcomes are associated with
increases in adolescent school-pressure, and as a possible explanation
for the observed secular increase in pupil experienced stress. For the
purposes of this study, the Swedish educational reform package of 2011
will be used as a case study example.

2.3. The Swedish educational reforms
The Swedish school system is comprehensive and compulsory until

grade 9, and is fully tax funded. The Swedish government has imple-
mented major educational reforms in recent decades, transforming the
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Swedish school system from a centralist, state-led education system to a
dispersed, marketized system (Ronnberg et al., 2019). Following
decentralization, various changes were implemented, leading to the
establishment of fully tax funded public and private schools, and the
introduction of the school voucher (grant) system in 1992, promoting
‘free choice’ in selecting schools by students and parents. A subsequent
reform package in 2011 however enacted a prioritizing focus on per-
formance orientation under a ‘performance-based model’ (Wahlstrom
and Sundberg, 2015). As a result, academic achievement was evaluated
by an increasing implementation of national testing, assessing knowl-
edge requirements, output results, new grading systems and eligibility
criteria (Halapuu, 2021). The relevant enactments implemented as a
result of the educational reform package are outlined below.

National testing held lower stakes for pupils prior to the reform
package, were used less frequently and were less significant for a pupil’s
final grade (Wahlstrom and Sundberg, 2015). Though national testing
was previously used as a means to assess pupils’ knowledge re-
quirements (learning competencies) in given subjects, the reform placed
a special consideration and significance on national testing as a key
advisory tool, largely determining a pupil’s final passing grade in each
subject (Wahlstrom and Sundberg, 2015). National testing is also a
primary instrument used to monitor pupil’s overall performance and
subsequent allocation into programmes in upper secondary school. Pu-
pils perceive such tests as extremely high-stake, as they carry important
institutionalized consequences for individuals, as poor grade related
outcomes may have a detrimental effect on later educational access,
rendering such tests as stress-inducing (Hogberg, 2021).

The educational reforms further reinforced an emphasis on quality
improvement and academic outcome evaluation via intensified grading
protocols (Lundahl et al., 2016). The introduction of earlier grading
requirements initiating in year 6 from year 8, was introduced as a means
to assess academic performance sooner, which was believed to promote
stronger academic performance outcomes earlier in life (Lundahl et al.,
2016). Further, a refined grading scale was introduced, with the inten-
tion of improving the motivation to study harder and provide a better
tool for ensuring pupil academic accountability (Gustafsson et al.,
2016). This refined and earlier grading scale, though envisioned to in-
crease the equivalence of grading, made grading assessments ‘easier’ to
fail, as a pupil’s poorest performance became largely indicative of their
overall final grade. This disproportionately placed greater weight on
pupil’s poorest performances than their successes (Gustafsson et al.,
2016). Lastly, the reforms enacted stricter passing grade eligibility cri-
teria’s in order to access national programmes in upper secondary school
and higher passing grade requirements to access university (Halapuu,
2021). Following this implementation, pupils’ perceptions of earlier
grading in year 6 demonstrated that pupils consider national testing to
be extremely high-stake, and essential to their perceived future ability in
accessing further education, while making conversations surrounding
grades far more prominent in school and at home, increasing education
related pressures from an earlier age (Lofgren and Lofgren, 2015).

2.4. The reform packages determinants on adolescent stress

The reforms possible effects on stress can be understood as a result of
how pupils are characterized into two interlinked educational hierar-
chies (Elstad, 2010; Hogberg, 2021). Firstly, this reform enabled the
ranking and differentiation of pupil’s based on academic performance
due to an increased focus on grades and performance evaluations via
national testing (Wahlstrom and Sundberg, 2015). This increased focus
on performance related measures, or academic rankings, has produced a
‘hierarchy of educational performance’ to compete within, leading to
increased performance pressures and stress through academic compet-
itiveness (Elstad, 2010). Furthermore, this increase in competitiveness is
likely exacerbated by the combination of free school choice and
achievement based admission, as higher-achieving students are more
likely to be offered positions in preferential schools, leading to the
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perception of ‘good’ and ‘bad’ schools (Brandén and Bygren, 2018).
Securing placement in a ‘good’ school is considered as ‘social proof’ of
school quality by students and parents (Brandén and Bygren, 2018).
Therefore, to ensure placement in preferential schools, students must
achieve high academic performance, further reinforcing performance
pressures via academic competitiveness.

Secondly, by employing the aforementioned performance-based
rankings as an academic metric, individuals® future opportunities in
life are subject to their performance outcomes in secondary school, or a
‘hierarchy of social prospects’ (Hogberg, 2021). As examination results
determine access to higher stages of the education system, pupils’ final
educational credentials are the primary resource utilised to compete in
the labour market, making academic evaluation scores carry important
future opportunities for pupils. Specifically, as the reforms implemented
stricter eligibility requirements, students require consistent higher
passing grades in compulsory school in order to access further education
(Halapuu, 2021). Ultimately, the reform package made the ranking of
individuals the core metric of academic performance, while concur-
rently making this academic performance and ranking considerably
more consequential (Halapuu, 2021). These educational performance
hierarchies likely generate stress as poor academic performance in upper
secondary school carry serious consequences for educational opportu-
nities, impacting self-worth and identity (Landstedt et al., 2009). As
educational performance is emphasized, pressures resulting from
increased workloads and examinations produce increased experiences of
stress (Hogberg, 2021).

Accordingly, the aim of this study is to investigate whether the
Swedish educational reform package is associated with increases in
adolescent school-pressure, and whether variations exist in experienced
school-pressure by gender, as previous research indicates girls a more
vulnerable to experiencing such stress. To our knowledge, no previous
studies have sought to employ a synthetic control method in order to
ascertain if educational policies similar to the Swedish reform package
are indeed associated with increased levels of adolescent stress.

Following this research background, the present study has two
research questions:

(1) Was the implementation of the Swedish reform package associ-
ated with increases in adolescent school-pressure?

(2) Was the implementation of the Swedish reform package associ-
ated with an increase in the gender gap of experienced school-
pressure for girls compared to boys.

3. Material and methods
3.1. Data

The proposed research objectives require two conditions to be met in
regards to the data. Firstly, representative and harmonized individual-
level data from a variety of high-income countries relating to school-
pressure are required for cross-country, or group-level comparisons.
Secondly, data spanning several years is required to ascertain secular
trends in school-pressure at a group-level. Data from the Health
Behaviour in School-aged Children (HBSC) survey meet these
conditions.

3.2. Individual-level data

HBSC is a repeated cross-sectional survey which aims to gather cross-
country, comparable data on the health of adolescents in middle to high
income countries. This survey has been conducted every four years since
1982 in collaboration with the World Health Organisation. The target
population is all adolescents in participating countries attending school,
grouped into three age categories/grade levels (11-12, 13-14, and
15-16 years old). HBSC is conducted in 50 countries across Europe and
North America and is collected via a two-stage cluster design, where
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school classes are the primary sampling unit. However, when it is not
possible to use classes as the primary sampling unit, schools are sup-
plemented as the primary unit. Where the number of classes eligible for
sampling is unknown, probability proportionate sampling is employed
to calculate actual or estimated school size. At each participating school,
a classroom from grades 5, 7, and 9 are invited to take part. The rec-
ommended minimum number of participants is 1500 students per grade
(Moor et al., 2020). Participation in HBSC is voluntary, and both schools
and students may refuse to participate or withdraw their consent until
the day of the survey (Moor et al., 2020). Participating students are also
free to cease filling out the questionnaire while completing the survey if
they wish, and are only required to answer selected questions. The HBSC
survey is completed in the classroom under the supervision of a teacher
while at school, and participate in the study at no financial cost (IMoor
et al, 2020). HBSC has been used extensively in studies of
school-pressure, stress and other related mental health outcomes
(Cosma et al., 2021; Hogberg et al., 2020; Sonmark and Modin, 2016).
We utilised surveys from the periods 2001,/2002 through to 2017,/2018.
Our study involved a total of n = 1036,869 observations over this time
period (Mage = 13.5 years, SD=1.64, 50.2% girls).

3.3. Dependent variable

School-pressure will be the dependent variable utilised for the pur-
poses of this study. HBSC contains one item measuring perceived school-
pressure: “How pressured do you feel by the schoolwork you have to do?”,
with available responses ranging from “Not at all” (1), to “A lot” (4).
Though this item is not overly comprehensive or detailed, it has been
used extensively in previous research on school-pressure and other
mental health outcomes (Cosma et al., 2021; Hogberg et al., 2020;
Sonmark and Modin, 2016). We collapsed (dummy-coded) this variable
in order to render all observations into one single aggregate outcome
measure by country and year, with the first two response options coded
= 0, and the second two coded = 1.

3.4. Synthetic control method

In order to undertake this study, we employed a synthetic control
method (Abadie et al., 2015; Abadie and Gardeazabal, 2003). The syn-
thetic control method is a statistical design adapted to comparative case
studies. This method is a data-driven technique that matches a case (i.e.
Sweden) with relevant comparison countries based on quantitative
similarities. Similarity in case of a synthetic control is defined as being
similar in terms of different statistical variables, where the variables can
be predictors of the outcome as well as the outcome itself (Abadie et al.,
2015). Based on similarities to Sweden, all potential comparison coun-
tries are assigned a weight, with the weighted average of control units
best matching the quantitative characteristics of Sweden prior to the
reform, and is referred to as ‘synthetic Sweden’. Quantitatively identi-
fying countries with similar pre-treatment characteristics minimizes the
difference in covariate values between the treated and non-treated unit
(Abadie et al.,, 2015). In order to best match the pre-treatment
school-pressure levels of Sweden, the algorithm employed in the syn-
thetic control combines countries using weights in order to optimize
similarity with Sweden. Therefore, if a contributing country matches
Swedish school-pressure levels in a given year but not another over the
surveyed period, the algorithm will ‘borrow’ higher values from other
countries which better match Sweden in other years.. The synthetic
control approach thus enables the development of a rigorous counter-
factual to the unit that received treatment, allowing researchers to
determine the effect on the treated unit, had the treatment not occurred
(Cunningham, 2021). Furthermore, unlike traditional
difference-in-difference approaches, this method can account for the
effects of confounders and changes over time, as this approach can
handle time-varying confounding in a flexible way (Cunningham, 2021).

For the purposes of this study, the synthetic control will comprise a
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host of ‘untreated’ countries from the European Union to compare with
Sweden. The potential synthetic donor pool countries included in this
study were 25 European Union countries: Flanders region of Belgium,
Wallonia region of Belgium, Croatia, Czech Republic, Denmark, Estonia,
Finland, France, Germany, Greenland, Hungary, Ireland, Italy, Latvia,
Netherlands, Norway, Poland, Portugal, Slovenia, Spain, and
Switzerland. England, Scotland and Wales were also included in our
investigation as they were European Union members while conducting
this investigation. As the reforms took place in 2011, we utilised survey
data from 2001/2-2017/18, providing our synthetic control with a
preintervention period of ten years, and roughly seven years of post-
intervention data.

3.5. Analytical strategy

In order to execute the synthetic control method, we undertook the
following analytical strategy. Firstly, we sourced HBSC survey data from
the HBSC Data Management Centre, an open access platform hosting
completed HBSC survey data by completed year. We utilised survey data
from 2001/2-2017/18. All survey data was imported into Stata version
17.0, a general-purpose statistical software storage and management
package.

In order to accurately assess whether levels of school-pressure have
increased at a group-level (country), individual response data was
collapsed (dummy-coded) to render all observations into one single
aggregate outcome measure by country and year. Therefore, we
collapsed the following item into a single aggregate outcome unit in
order to ascertain the proportion of students reporting school pressure
by country and year: (1) school pressure. Following the collapsing of all
data, we set the following variables into time series or panel data to
enable a sequence of discrete-time data: (1) country number, (2) survey
year/wave.

In order to establish synthetic Sweden, a selection of comparison
units (countries) were selected. Twenty-five European countries were
selected as donor pool countries (see Section 3.4). As the treated unit
and the amalgamated synthetic counterfactual are as similar as possible
in all relevant aspects before the educational reforms, the only differ-
ence between the treated and non-treated units is the intervention of
interest. Therefore, the synthetic control method, when controlling for
pre-treatment differences, provides a robust estimate of the increase in
school-pressure levels on the treated unit following the implementation
of the educational reforms, while the amalgamated synthetic control
provides an estimated counterfactual of school-pressure levels to Swe-
den, had the educational reform not been implemented. That is to say,
what Sweden’s adolescent school-pressure levels would likely be esti-
mated to have been, had the reform never taken place. Ultimately, this
method provides an estimated difference in school-pressure levels, and
whether the educational reforms were associated with increased levels
of adolescent school-pressure and stress.

4. Results

In order to firstly determine the proportional change of experienced
school-pressure over the surveyed period among Sweden and the donor
pool countries, we dummy-coded the school-work pressure item
included in HBSC data from the period 2001/2-2017/18 across all
surveyed countries. Fig. 1 presents the proportion of school-pressure
over time, demonstrating that the majority of surveyed countries have
experienced an increase in adolescent school-pressure during the sur-
veyed period, with the exception of the Flanders region of Belgium,
Denmark, Germany, Greece, Latvia and Switzerland. Most notably
however, is the substantial increase in school-pressure levels in Sweden
compared to other countries, increasing by 16.9% over the 2010-18
period, closely followed by Poland with a 16.6% increase in absolute
terms.

In order to undertake the primary analysis in this investigation, all
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Fig. 1. Average levels of school stress, 2002-2018.

donor pool countries utilised for undertaking the synthetic control must
be attributed synthetic weights to produce the synthetic control which
will be compared with Sweden in order to assess if the educational re-
forms were associated with an increase in school-pressure among
Swedish adolescents. Table 1 displays the weights of each donor pool
country in synthetic Sweden.

The weights reported in Table 1 indicate that the following combi-
nation of countries best match the pre-intervention school-pressure
levels of Sweden prior to the implementation of the reform as a single
synthetic construct, and is referred to as synthetic Sweden. The primary

Table 1

Respective country weights in synthetic Sweden.
Country Unit Weight Country Unit Weight
Austria .002 Italy 0
Belgium FL .001 Latvia .003
Belgium FR .001 Netherlands 0
Croatia .001 Norway .001
Czech Republic 0 Poland .147%
Denmark 0 Portugal 0
Estonia .138* Slovenia 0
Finland 0 Spain 0
France .002 Switzerland .001
Greece .001 England 0
Germany .001 Scotland .001
Hungary .699* Wales .001
Ireland 0

Note: * represents primary donor pool weights estimated in synthetic control

contributing countries are: Hungary (.699), Poland (.147) and Estonia
(.138). The remaining donor pool countries are assigned zero weights as
they poorly match Swedish school-pressure levels prior to the imple-
mented reforms, and are discarded in the analysis.

Following the construction of synthetic Sweden utilising the appro-
priate donor pool countries, the primary analysis of the synthetic control
can be undertaken in order to determine if the reform package were
associated with an increase in Swedish adolescent school-pressure.

Fig. 2 displays the school-pressure levels for Sweden and synthetic
Sweden during the period 2001,/2-2017/18. This figure displays the
difference in school-pressure levels in Sweden and its synthetic coun-
terpart before and after the implementation of the reform package in
2011.

Immediately following the enactment of the reform package, Sweden
and its synthetic counterpart begin to diverge noticeably. Though re-
ported school-pressure levels appear to be diverging prior to the
implementation, this is simply an artifact of the data utilised for this
study, as HBSC is conducted in four-year intervals. The discrepancies
between the lines suggest a large positive effect following the reform
package on Swedish adolescent’s school-pressure levels. These findings
suggest that had the reform package not been introduced, Swedish ad-
olescents school-pressure levels would have been lower than current
reported levels.

In order to assess the robustness of the estimated difference in school-
pressure levels between Sweden and synthetic Sweden, we undertook
secondary analyses. Fig. 3 plots the estimated change or gap between
Sweden as the treated unit, and synthetic Sweden as the non-treated unit
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following the implementation of the reform package. Fig. 3 demon-
strates that following the implementation of the reforms in 2011, Swe-
den diverges from synthetic Sweden, with a sharp increase in school-
pressure levels over time. During the 2013-14 survey period, Swedish
adolescents experienced an increase in school-pressure approximately
six percent greater than synthetic Sweden, while further increasing to
approximately eight percent greater in absolute terms during the
2017-18 period.

In order to further evaluate the robustness of our synthetic control
estimate, we undertook a set of placebo tests, by iteratively applying the
synthetic control method used to estimate the effect of the reform
package in Sweden to every other country utilised in the donor pool. In
each iteration, we applied and reassigned in our data the educational
reform package to each of the 25 donor pool countries employed in the
synthetic control. If these placebo tests demonstrate that the gap esti-
mated for Sweden is particularly large in comparison to the gap for the
donor pool countries estimated, we can interpret that our analysis pro-
vides robust evidence that the reform package were associated with
higher levels of adolescent school-pressure levels, and that our findings
are not simply resulting from prediction error as a result of poor treat-
ment fit.

Fig. 4 displays the results of the iterative placebo tests. The colored
lines represent the gaps associated with the 25 iterative runs of the test,
demonstrating the difference in school-pressure levels between each
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Fig. 4. Placebo stress level gaps in all 25 donor-pool countries.

donor pool country and its respective synthetic counterfactual. The
bolded black line estimates the gap for Sweden during the 2001/
2-2017/18 period, and demonstrates that the estimated gap is unusually
large relative to the distribution of the gaps for the countries in the
donor pool post intervention. As Fig. 4 indicates, the synthetic control
method provides a sufficient fit for the majority of countries in the donor
pool. However, Fig. 4 also indicates that school-pressure levels cannot
be well produced over the surveyed period in some donor pool countries
due to poor pre-intervention fit, and it is therefore difficult to interpret
their post-intervention trajectories.

As a result, we provide an alternative iteration of Fig. 4, which ex-
cludes donor pool countries with a pre-implementation level of RMSPE
(Root Mean Square Prediction Error) 10 times greater than Sweden
following recommendations by Abadie et al. (2015).

Following this exclusion, the gap for Sweden appears highly unusual,
as the positive effect in Sweden is discernably greater than the
remaining donor pool countries which shared a highly similar pre-
treatment match in regards to school-pressure levels. These findings
indicate that the reform package appeared to prompt increases in
Swedish adolescent experiences of school-pressure. Fig. 5.

We additionally sought to determine if the increases in school-
pressure resulting from the reform package affected girls to a greater
degree than boys. Fig. 6 presents the gender gap in school-pressure

Difference in stress by donor-pool country
-.05 0
1 }
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-.15
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Fig. 5. Placebo stress levels gaps (discards countries with RMPSE ten times
higher than Sweden).
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Fig. 6. Gender gap in experienced stress, Sweden vs. synthetic Sweden.

levels across the surveyed period, where positive values represent higher
school-pressure levels for girls compared to boys. According to Fig. 6,
immediately following the enactment of the reform package, the gender
gap in experienced school-pressure was greater in Sweden than the
synthetically constructed counterfactual, comprised of Wallonia Region
of Belgium (.342), Czech Republic (.005) and France (.653). This
counterfactual differs from our primary analysis as the above countries
possessed better pre-treatment fit regarding the gender differences in
experienced school-pressure between boys and girls in Sweden. As
aforementioned, school-pressure levels appear to diverge prior to the
implementation, which results from the four-year intervals of HBSC
survey, and is therefore an artifact of our data. Fig. 6 demonstrates that
the reform package was associated with an increased gender gap in
experienced school-pressure levels, increasing from 8% to 18% in ab-
solute terms, suggesting that this reform has increased the overall
gender gap in experienced stress levels by 10% in absolute terms.

Three subsequent supplementary analyses were performed to further
probe the robustness of our results. The two first supplementary analyses
suggest that following the educational reforms, psychosomatic symp-
toms increased, as did perceived academic achievement or ‘self-confi-
dence’. These results further substantiate our primary findings. These
analyses are attached as an appendix (see Section 7). As it is not possible
to include macro-level confounders in a synthetic control, a two-way
fixed regression was estimated as additional robustness tests. These
models adjust for student’s age, gender, academic achievement, and SES
to account for compositional differences between countries. We utilised
the HBSC Family Affluence Scale (FAS) as an indicator of SES. FAS is an
additive index consisting of four items, measuring the number of cars
and computers in the household, and whether the respondent has their
own bed, and how many vacations the household has had in the last
year. The FAS-index ranges from O to 9, with higher values indicating
higher SES. FAS is a reliable proxy of social background, and possesses
low numbers of missing values (Currie et al., 2008). This is attached as
an appendix (see Section 7).

5. Discussion and conclusions

The point of departure for this study was the educational stressors
hypothesis, contending that greater emphasis on educational policies
that function as stressors contributes to higher levels of adolescent
school-pressure and stress. Following this hypothesis, we argued that
educational reforms which emphasize educational performance, such as
the Swedish reform package of 2011, likely have a significant impact on
experienced adolescent school-pressure. This reform enacted changes
leading to an increased use of summative assessments, reformed grading
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systems and tightened eligibility criteria in order to access national
programmes in upper secondary school and university (Halapuu, 2021).
This reform also made it ‘easier’ to fail as pupils’ poorest performances
became largely indicative of their overall final grade (Gustafsson et al.,
2016). Against this background, the present study sought to answer two
research questions: (1) Was the implementation of the Swedish reform
package associated with increases in adolescent school-pressure? (2)
Was the implementation of the Swedish reform package associated with
an increase in the gender gap of experienced school-pressure for girls
compared to boys. With regards to question 1, results demonstrated that
following the implementation of the reform package, Swedish adoles-
cents experienced an increase in school-pressure relative to the synthetic
control, in which true Sweden experienced an increase in
school-pressure of 8% in absolute terms. With regards to question 2,
results demonstrated that the reform had a marked effect on the gender
gap in experienced school-pressure levels, increasing by 10% in absolute
terms, and it appears that this trend is increasing.

Our results have implications for the educational stressors hypothesis
and reform packages which emphasize educational achievement under a
performance-orientated model. Firstly, our results support previous
findings relating to the educational stressors hypothesis (West and
Sweeting, 2003). This hypothesis contends that contemporary schooling
environments place greater emphasis on achievement, grade acquisition
and performance related metrics. The Swedish reforms enacted in 2011
prioritized a focus on performance orientations under a ‘perform-
ance-based model’ (Wahlstrom and Sundberg, 2015), where achieve-
ment is evaluated by increased rates of national testing assessing
knowledge requirements, output results, and reformed grading pro-
tocols and eligibility criteria’s for accessing higher education. Viewed in
tandem, our results add a previously uninvestigated dimension to the
educational stressors hypothesis, by assessing the effect of educational
reforms on adolescent school-pressure levels using a method previously
not utilised. This approach utilising a synthetic control method, dem-
onstrates that the Swedish reform package are associated with increased
levels of school-pressure experienced by Swedish adolescents.

To further understand this cause and effect mechanism, the stress and
coping theory contends that experiences of stress result from a dynamic
interaction between an individual’s environment and four previously
discussed elements (Corell et al., 2021; Lazarus et al., 1984). Findings
from our study indicate that the educational reform package was a
substantial external stressor, as this reform prompted numerous
increasing stressors on Swedish adolescents in the form of increased
performance pressures as a result of increased national testing and
reformed eligibility criteria’s, making such tests high stakes and stress
inducing. Given the high-stake nature of national testing, adolescents
appraisal of such stressors can be considered maladaptive, leading to
increasing stress levels. Previous research has indicated that such tests
are stress inducing and lead to periods of stress, anxiety and even panic
attacks (Kohn and Frazer, 1986; MacGeorge et al., 2005; Sohail, 2013).
While space and data limitations preclude a deeper investigation into
adolescent coping mechanisms, our findings suggest that adolescents
coping strategies are likely characterized by increasing levels of
self-accountability and individualized performance pressures, subse-
quently leading to stress reactions. Ultimately, our findings further add
to this literature field, underscoring the effect performance-orientated
educational reforms may have on external causes of increased
school-pressure and stress on adolescents. This finding emphasizes the
need to further investigate the effects such policies have on both in-
creases in adolescent stress, and other mental health outcomes, which is
currently under researched as a likely candidate for the observed
increasing trends in worsening adolescent mental health (Hogberg,
2021).

The educational stressors hypothesis was primarily developed to
explain the relatively greater increase in mental health problems among
girls (Hogberg, 2021; West and Sweeting, 2003). Previous findings
demonstrate that girls tend to experience school-pressure to a higher
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degree than boys (Corell et al., 2021; Danielsson et al., 2012; Hogberg
et al., 2020; Landstedt et al., 2009). Our investigation further supports
these findings, as the reform appeared to increase the gender gap in
experienced school-pressure for girls compared to boys. Understanding
girl’s pronounced vulnerability to school-pressure is multi-factorial and
requires further investigation than could be undertaken in this study.

However, previous research contends that this vulnerability likely
arises for two corresponding reasons. Firstly, girls likely possess higher
levels of conscientiousness in regards to school-related achievements
(Giota and Gustafsson, 2017). Though boys and girls report no differ-
ences in perceived academic demands, girls report higher levels of
school-pressure which appears to increase over time during secondary
school (Giota and Gustafsson, 2017). Despite girls possessing higher
grades than boys on average, girls likely perceive the likelihood of
failure to live up to academic demands as more severe than boys, and
such perceived failures may lead to loss of self-esteem generating stress
(Giota and Gustafsson, 2017; Matthews et al., 2000). Therefore, in order
to mitigate perceived failures to live up to academic demands, girls in-
crease academic effort which causes achievement to be high, but
simultaneously generates increased school-pressure and stress. Sec-
ondly, given historically embedded gender discrimination in the labour
market, educational success is likely perceived as an essential require-
ment to compete in a typically male dominated sphere (Hogberg, 2021;
West and Sweeting, 2003). As the reform enacted reformed eligibility
criteria for accessing upper secondary school, the need to obtain high
academic performance outcomes was heightened, as poor performances
may lead to increased fears of educational uncertainty (Giota and Gus-
tafsson, 2017; Hogberg et al., 2020). Therefore, as a result of increasing
demands and a perceived need to achieve high academic success, girls
may be especially vulnerable to developing increased levels of
school-pressure following the reforms implemented in Sweden.

Certain interventions have been implemented in the schooling
environment in order to combat increasing levels of adolescent school-
pressure in other high-income countries (van Loon et al., 2020). Inter-
vention based programmes have sought to introduce mindfulness
meditation, life skills training and cognitive behavioral techniques,
which provide conflicting results in terms of overall effectiveness (van
Loon et al., 2020). Such approaches however, do not treat the under-
lying mechanism which triggers increased stress levels in adolescence,
which according to our findings, stem from increasing pressures to
achieve high academic success. Therefore, an effective and meaningful
mitigation approach may result from policy change that addresses the
underlying determinants of adolescent school-pressure. Accordingly, we
propose the following two recommendations from an educational policy
perspective to reduce adolescent school-pressure and subsequent stress.

Firstly, in accordance with recommendations provided by the
Council of European Union (Council of European Union, 2018) an
introduction of competence-orientated models of learning over
performance-based models (Schneckenberg et al, 2011).
Competence-orientated models seek to foster individualized learning
abilities, and to “move students beyond a focus on the memorization and
regurgitation of scientific facts, and better enable them to understand
scientific principles and apply them” (Brauer, 2021, p. 1378). This
approach highlights individual learning abilities contextually, while
minimizing the need to achieve predefined knowledge requirements.
Competence-orientated models of learning, though still utilising stan-
dardized tests in order to assess learning objectives, are not utilised as
the primary means of assessing overall academic success, but as a means
to redirect and tailor suitable individual learning needs to pupils con-
textually (Schneckenberg et al., 2011). Competence-orientated learning
models are typically holistic in nature, enabling individuals to absorb
and apply skills practically, rather than simply memorizing knowledge
requirements, promoting individual abilities to learn proactively in a
variety of environments (Mulder, 2012). Most importantly, this
approach de-emphasizes the prioritization of knowledge requirements
and high-stake testing, likely reducing test related pressure, ultimately
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reducing adolescence stress.

Secondly, a de-emphasis of the importance and influence of stan-
dardized national testing. As aforementioned, national testing largely
determines an individual’s passing grade at the completion of secondary
school. National tests also emphasize an individual’s worst performance
over the course of upper secondary school, as a knowledge gap or skill
area significantly affects the overall grade received (Gustafsson et al.,
2016). This approach likely promotes prolonged periods of stress, as
such tests determine pupil’s final grade, which is utilised as an academic
‘sorting function’. This likely leads to compounded experiences of
school-pressure and stress, as one poor performance over the course of
upper secondary school greatly affects one’s overall grade, and thus
access to further educational programmes. A recent report published by
the Official Reports of the Swedish Government from the Ministry of
Education (SOU, 2020) advised an overall reform regarding the current
grading system, and proposes the following changes to ensure grading
equivalence. Specifically, compensatory grading should be introduced,
meaning that the current grading criteria does not need to be met in its
entirety, and pupils may be awarded a grade following an assessment by
a teacher in correspondence to a pupil’s overall knowledge of a relevant
subject. We also recommend such changes, as these changes would
reduce compounded experiences of school-pressure, as poor perfor-
mances may be compensated by a later good performance. Therefore,
poor performances do not carry as severe consequences for pupils, as the
current system may have a detrimental effect on pupil’s success at upper
secondary school, affecting perceived opportunities for further educa-
tional and labour market access, generating stress.

6. Strengths and Limitations

This study has provided a novel approach and previously untested
dimension in understanding the policy implications of increasing school-
pressure among Swedish adolescents. The synthetic control approach
provided an effective method in quantitatively identifying countries
with similar pre-treatment characteristics, which minimizes the differ-
ence in covariate values between the treated and non-treated unit,
providing a robust counterfactual in this comparative case study
approach. In association with this strength, our study utilised repeated
cross-sectional data over a period of approximately sixteen years,
enabling this study to detect developments and changes in the charac-
teristics of the target population at both the group and the individual
level overtime in regards to school-pressure following the implementa-
tion of the 2011 reforms.

The results of this study should however be interpreted while taking
its limitations into account. Firstly, our investigation utilised only one
measure to account for school-pressure, which likely does not account
for the full complexity of adolescent stress (Byrne et al., 2007; Lofstedt
et al., 2020, 2020). Further, this item is self-reported, meaning that
changes in school-pressure levels may reflect shifts in cultural or
reporting practices (Bor et al., 2014; Collishaw, 2015). This is unlikely
however, given that we assess changes over time within countries,
meaning these cultural factors will be held constant and reflects the
strength of employing a synthetic control approach in this study. Sec-
ondly, the response rate at the school level of the HBSC has declined in
Sweden during the 2014-18 period, raising questions of non-response
bias. However, previous analyses have not found any systematic dif-
ferences between participating and non-participating schools in terms of
non-participation, geographical location, or public or private manage-
ment (Public Health Agency of Sweden, 2018). Thirdly, given the
complexity and multi-factorial nature of educational reforms, it was not
possible to determine if and how other reforms implemented in the
donor-pool countries utilised for this investigation may have impacted
our results. Specifically, our results demonstrated that certain countries
also possessed increasing rates of school-pressure, which may be
accounted for by implementing similar educational reform policies that
mimic the reform package in Sweden. According to Abadie and
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Gardeazabal (2003), any control unit that shares a similar imple-
mentation should be dropped from the analysis, as similar interventions
to those being tested will interfere and distort the results. Such an in-
clusion was not possible in our investigation however, as such policies
are wide ranging and complex, and were unable to be qualitatively
determined to be similar to that of the Swedish reform package.
Therefore, though our results demonstrate a positive effect on
school-pressure following the reform package, and continued to
demonstrate this effect following the iterative placebo tests, this omis-
sion should nonetheless be considered in terms of its possible distortion
of the results.
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