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stress levels but lacks insights into temporal trends and inequalities.

Using repeated longitudinal survey data on 33,000 students in Swedish M . .
X ental health; well-being;

compulsory school from the Evaluation Through Follow-up (ETF) study, academic stress; disparities;

we investigate temporal trends in stress across three cohorts of e ylar trends; performance;

students (born 1992, 1998, and 2004), with a focus on inequalities by special education needs

school year, sex, socio-economic status, migration background, school

grades, and school difficulties. The results show that (1) stress increased

more in year 6 than in year 9 in recent cohorts; (2) stress increased

more for girls than for boys; and (3) low school grades and school

difficulties have become stronger risk factors for stress. We discuss the

findings in the context of recent educational reforms and broader

societal trends concerning the role of education for young people’s

prospects in life.
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Introduction

School stress is widespread among students across high-income countries (Lofstedt et al., 2020;
World Health Organization, 2020) and adolescents consistently rank school-related concerns
such as academic achievement as among their greatest stressors in life (Anniko et al., 2018; Bakken
et al., 2018; Banks & Smyth, 2015; Byrne et al., 2007; Denscombe, 2000; Perming et al., 2022; Sten-
tiford et al., 2021). Levels of school stress have increased in most high-income countries (Cosma
et al., 2021; Lofstedt et al.,, 2020; Sweeting et al.,, 2010), including in Sweden, the focus of this
study (Hogberg et al., 2020).

Most quantitative research to date has investigated average levels of school stress in a given
population of students, and, apart from sex and age or school year (Anniko et al., 2018; Cosma
etal., 2021), has rarely explored inequalities in school stress across different groups. However, quali-
tative research suggests that other dimensions of social inequality - such as socio-economic status,
migration background, as well as academic achievement, and school difficulties - differentially
structure students’ exposure or vulnerability to stressors in school (Denscombe, 2000; Eriksen,
2021; Hiltunen, 2017; Krogh, 2022; Nygren, 2021; Stentiford et al., 2021). Moreover, we lack knowl-
edge concerning whether the increasing levels of stress over time reported in several studies (Cosma
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et al,, 2021; Lofstedt et al., 2020) are a universal trend a universal trend or if it has been driven by
specific groups of students. Against this background, the aim of this study is to investigate temporal
trends in school stress across three cohorts of students in Sweden (born 1992, 1998, and 2004), with
a focus on inequalities by school year, sex, socio-economic status, migration background, school
difficulties, or school grades. We address this aim using repeated longitudinal survey data, linked
to administrative registers, on close to 33,000 students in Sweden.

We make several contributions to the existing literature on school stress. To the best of our
knowledge, this is among the first papers to investigate multiple dimensions of inequality in school
stress simultaneously, with a focus on temporal trends. Specifically, we study differences in school
stress across cohorts and school years, and how these differences are moderated by student’s sex,
socio-economic status, migration background, school difficulties, or school grades. We thereby
aim to provide solid descriptive groundwork that maps trends in school stress across multiple
dimensions of social inequality and on which subsequent explanatory research can build. As
noted by Robert Merton (1987), establishing the phenomenon - in the sense of demonstrating
the existence of recurring social patterns — must be the first step in social science research. Thus,
in subsequent research we intend to investigate the causes of the trends and inequalities in school
stress uncovered in this paper. A detailed picture of levels and trends in school stress across groups
of students may, furthermore, shed light on the broader question of the nature and causes of rising
rates of mental health problems in adolescents (Keyes & Platt, 2023). Moreover, in light of the major
changes of the Swedish education system in recent decades - involving new grading systems, stric-
ter eligibility criteria, new forms of special support, and enhanced school choice - knowledge con-
cerning how and for whom school stress has changed over the same period should be of particular
relevance from a policy perspective.

Research background
School stress: definition and causes

Stress is usually defined as an imbalance between experienced demands and the individual’s per-
ceived ability to deal with them. This includes a cognitive appraisal of the imbalance (see, for
instance, Lindblad et al., 2008; Ostberg et al., 2015). In qualitative studies, some students report
that stress makes them more motivated or energized, but the term “stress” is predominantly
used to describe negative emotional states involving feelings of pressure or anxiety, or thoughts
related to worry or fear, with stomach-aches, rapid heartbeats, restlessness, and hyperventilation
being common manifestations (Banks & Smyth, 2015; Denscombe, 2000; Hiltunen, 2017; Ostberg
et al., 2015; Perming et al., 2022). School stress, hence, refers to such stress when it arises in relation
to school. In quantitative studies, school stress is consistently associated with a higher incidence of
mental problems or health complaints (Anniko et al., 2019; Byrne et al., 2007; Garcia-Moya et al.,
2021; Giota & Gustafsson, 2017).

Within this overarching definition, distinct dimensions have been identified in both quanti-
tative and qualitative research. In quantitative research, it is common to distinguish between
stress related to school achievement, such as high achievement expectations; stress related to
future uncertainty, such as the consequences of educational achievements for students’ prospects
in life; stress related to school-leisure conflict, such as other activities being crowded out by
schoolwork; and stress related to social relations (Anniko et al., 2018; Byrne et al., 2007; Land-
stedt & Gadin, 2012). Qualitative research generally supports the existence of these dimensions,
but in addition emphasizes the centrality of achievement-related competition and social com-
parisons between peers (Nygren, 2021; Ostberg et al., 2015; Spencer et al., 2018; Stentiford
et al., 2021) as well as how students identities are tied to their academic achievement, meaning
that academic failure becomes a threat to their sense of self-worth (Eriksen, 2021; Hiltunen,
2017; Krogh, 2022).
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Levels, inequalities, and trends in school stress

Comparative surveys of students have found that school stress is widespread in most high-income
countries, with more than a third of students aged 11-15 reporting that they experience it, but that
rates also vary substantially across countries. Compared to students in other high-income countries,
students in Sweden report lower than-average-levels of school stress at age 11 but higher than aver-
age levels at age 15 (World Health Organization, 2020). As for inequalities in school stress, a con-
sistent finding across countries is that girls report higher levels than boys and that older students
report higher levels than younger students (Anniko et al., 2018; Byrne et al., 2007; Garcia-Moya
et al,, 2021; Giota & Gustafsson, 2017, 2020; Sonmark et al., 2016; Tharaldsen et al., 2022). Students
in academic tracks also tend to report more stress than students in vocational tracks (Banks &
Smyth, 2015; Landstedt & Gadin, 2012; Salmela-Aro et al., 2008; Tharaldsen et al., 2022). As for
trends over time, school stress has increased in a majority of high-income countries among girls
but remained relatively stable among boys (Lofstedt et al., 2020; see also Cosma et al. (2021) and
Hogberg et al. (2020)).

We are not aware of any quantitative study that has investigated inequalities in levels or trends in
school stress by socio-economic status, migration background, school difficulties, or academic
achievement (e.g., school grades). Qualitative studies, however, suggest that such dimensions
may be relevant. For instance, Eriksen (2021), Nygren (2021), and Spencer et al. (2018) document
strong achievement pressures, high demands, and intense competition among middle- or upper-
class students (see also Luthar et al. (2020)), indicating that these students may be at risk of experi-
encing stress. Likewise, high-achieving students with high educational aspirations also report high
levels of school stress (Stentiford et al., 2021). On the other hand, students in difficulties, including
students at risk of not becoming eligible for higher educational levels, also report feelings of stigma,
low self-worth, and fears regarding future marginalization (Hiltunen, 2017; Jackson, 2010; Sundelin
et al., 2023). We are not aware of any qualitative study that has considered school stress in relation
to race, ethnicity, or migration background.

The Swedish educational context

Education in Sweden is fully tax-funded and compulsory until school year 9, when students are
typically 15-16 years old, and the vast majority of students also continue to upper secondary school.
School is comprehensive with no achievement-based tracking of students into subjects, courses, or
programs with different curricula until after school year 9. Achievement, as measured by school
grades in school year 9, carries high stakes for Students in Sweden (Halapuu, 2021; Swedish Gov-
ernment Official Reports, 2019). Students must attain a passing grade in the core subjects (Swedish,
English, and Mathematics) and at least 5 (for vocational programs) or 9 (for academic programs)
additional passing grades to become eligible for upper secondary school. Among eligible students,
slots in schools or programmes that the students apply for are rationed based on their school grades.
During the study period, the vast majority (97-98%) of students continued to, but only 75-80%
graduated from, upper secondary school (Swedish Government Official Reports, 2019).

The Swedish education system has undergone major changes over the last three decades. A first
set of reforms concerned the management and responsibility of the education system and were
implemented in the early 1990s. Key reforms include decentralization, with responsibility shifting
from the central government to municipalities, and privatization and marketization, with the intro-
duction of a school voucher system and a growing share of tax-funded independent and for-profit
schools. Alongside growing residential segregation, the market-based system has contributed to
greater social, ethnic, and achievement-based segregation of students across Swedish schools
(Swedish Government Official Reports, 2019).

A second set of reforms around the years 2010-2013 introduced a stronger focus on the
measurement of academic achievement. A new grading system was introduced, with a new grading
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scale that differentiated students based on evaluated achievement in a more fine-grained way. With
the new grading scale came a non-compensatory grading practice where students’ final grades were
disproportionately determined by their poorest evaluated achievements during the school year,
meaning that a single “failure” in school could have substantial consequences for students. The
first school year in which students were graded also changed from year 8 to year 6, resulting in
schooling in these school years becoming more focused on testing and grading (Olovsson, 2015).
Moreover, national testing was extended to earlier school years and to more subjects. Due to
their large influence on the final subject grades that, in turn, determine access to upper secondary
school, these were “high-stakes” national tests, and were also perceived as such by the students
themselves (Olovsson, 2015). All in all, the reforms resulted in a large increase in the time spent
on measuring and documenting students’ performance in school (Swedish National Agency for
Education, 2015b).

A third set of reforms concerned access to upper secondary school. Formal eligibility require-
ments for national programs in upper secondary school were first introduced in the 1990s and
were made stricter in 2011-2012, in both cases resulting in more students failing to become eligible
(Halapuu, 2021; Swedish Government Official Reports, 2019). Ineligible students can access
national programs and graduate from upper secondary school through alternative routes (i.e., indi-
vidual programs), but evaluations show that the vast majority fail to do so and that the alternative
routes are often dead ends (Halapuu, 2021; Swedish Government Official Reports, 2019). Related to
this, starting in the 1990s, most upper secondary schools have gradually moved from accepting stu-
dents based on proximity to opening for applicants from the wider municipality or region. Within
this broader pool of potential applicants, grades have become the primary, or only, basis on which
to accept student, and as a result applications to upper secondary schools have become more com-
petitive (Swedish National Audit Office, 2018).

A fourth set of reforms concerned support for students in difficulties. In Sweden, most students in
difficulties attend the general compulsory school, and only students with significant intellectual dis-
ability attend special schools for students with learning disabilities. A 2014 revision to the Education
Act (2010, p. 800) stipulated that students in difficulties should primarily be supported in the regular
classroom and not receive special support in separate groups outside of the regular classroom. A new
form of support, called additional adjustments and involving, for instance, digital aids or additional
instructions in the classroom, was introduced. The result was that the share of students with special
support (i.e., the more extensive form of support) was reduced by more than half after 2014 (Swedish
National Agency for Education, 2015a). Related to this, the Education Act (2010, p. 800) also stipu-
lated that schools must provide access to medical, psychological, psychosocial, and special education
competences, thereby strengthening students’ rights to access school health services.

Data and methods

We use linked survey and register data from Evaluation Through Follow-up (ETF). ETF is a
repeated longitudinal survey of students in Sweden conducted by Statistics Sweden and the Univer-
sity of Gothenburg (Harnqvist, 2000; Svensson, 2011). A representative sample of around 10% of
students enrolled in school year 3 in Sweden, or approximately 10,000 students, are regularly
drawn with intervals of 5-6 years. The students are typically followed through surveys in year 6,
year 9, and in upper secondary school. We include data on all cohorts for which we have infor-
mation on school stress in years 6 and 9: the cohorts born in 1992, 1998, and 2004, with data col-
lected between 2005 and 2020. The total sample size is close to 33,000 students, although this is
reduced in some models due to a lack of data on key variables. It should be noted that not all stu-
dents in these cohorts are born these exact years; however, grade repetition and advancement is
uncommon in Sweden, and in our sample less than 5% of the students are born in other years.
For the 1992 cohort, a two-step stratified procedure was used, with municipalities as the primary,
and school catchment areas as the secondary, sampling unit, and with strata based on municipal
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population size. For the 1998 cohort, a stratified sample of schools was drawn, with sampling prob-
ability proportional to number of students. A similar procedure was used for the 2004 cohort, but
with an oversampling of independent (non-public) schools. All students belonging to a sampled
school or school catchment area are invited to participate in the survey. Response rates in school
year 6 were 82% (1992 cohort), 87% (1998), and 53% (2004), and in school year 9 58% (1992),
47% (1998), and 26% (2004). To reduce nonresponse bias and account for differential sampling
probability, we use calibration weights that take additional information collected from administra-
tive registers into account (cf. Klapp et al., 2023). The weighted analytical sample was largely similar
to official statistics in terms of municipality size, school ownership (public or independent), socio-
demographic characteristics (sex and migration background), and school grades, although with a
somewhat higher year 9 grade point average in the 2004 cohort.

Dependent variable: school stress

We measure school stress using a single indicator. The question asked in school year 6 was “How do
you feel in school?”, and in school year 9 “How do the following statements describe your situation
in school?”, with “I feel stressed” as the focal item. Response alternatives in school year 6 were

“Never”, “Almost never”, “Sometimes”, “Almost always”, and “Always”, and in school year 9
» o«

“Never/almost never”, “Rarely”, “Sometimes”, “Often”, and “Always/almost always”. The questions
and response alternatives are identical across cohorts. In our data, the indicator is correlated with
indicators related to worry in school (r = 0.49-0.50, depending on school year), and with indexes of
health complaints (r = 0.52-0.57, depending on school year) and emotional distress (r=0.53) (see
Supplementary file C). The indicator is also similar to the indicator used in the Health Behaviour in
School-Aged Children Survey (World Health Organization, 2020), and previous research using the
indicator reports sufficient reliability (Giota & Gustafsson, 2017). Moreover, research by Lindblad
et al. (2008) shows good reliability and face validity of a similar global item (“I feel stressed”),
though not specifically related to school, in adolescent samples in Sweden.

Independent variables

We are interested in temporal trends, as well as inequalities by school year, sex, socio-economic
status, migration background, school difficulties, and school grades. We measure temporal trends
by the three included cohorts — students born in 1992, 1998, and 2004 - and school year by includ-
ing measures of the cohorts in both school year 6 (for the 1992, 1998, and 2004 cohorts) and school
year 9 (for all cohorts). Students are typically 12-13 years old in school year 6 and 15-16 years old in
school year 9. We measure sex by a binary variable (0 = boy; 1 = girl), and socio-economic status by
the highest attained education of either parent of the student (1 = at least one parent with a univer-
sity education; 0 = no parent with a university education). As for migration background, students
are coded 1 (= migrant) if either the student him/herself or at least one of the parents was born
outside Sweden, and 0 otherwise. We measure school difficulties using information on special sup-
port. Students are coded as 1 (=student in difficulties) if they receive support in the form of special
teaching groups, special tuition, reduced course load or remedial education, or if an action program
has been established for the student, and 0 otherwise. We measure school grades as students’ grade
point average in school year 9. Each subject in school can give at most 20 credits, and student’s 16
highest subject grades are summed at the end of school year 9. The 2004 cohort could include an
additional subject grade for modern languages. The final grade thus ranges between 0 and 320, or
340 for the 2004 cohort. We transform this into percentile ranks within each cohort in order
account for grade inflation over time (Swedish Government Official Reports, 2019) and refer to
this as the student’s grade point average percentile. School grades thus reflect students’ teacher-eval-
uated achievement relative to their peers in the same cohort. Data on all independent variables are
drawn from administrative registers and linked to the survey measures.



672 B. HOGBERG AND M. STRANDH

Summary statistics on the sample and on all included variables are presented in Supplementary
file A.

Empirical analysis

Unadjusted regression models to compute average levels of stress across groups are sufficient to
address the descriptive aim of the study (Hernan, 2018). To reduce model complexity, we opted
for a series of three-way interaction terms, with cohort interacted with school year and, respectively,
sex, socio-economic status, migration background, and school difficulties. School grades are, with
the exception of the 2004 cohort, only available in school year 9 and are therefore analysed in a sep-
arate model. We pool the data for all cohorts and school years and estimate ordinary least squares
(linear) regression models of the following form:

Ysye = Bo + B1Ce + By Yy + BsMyye + ByCoxYy + BsCoxMgye + Bg Yy x My
+ B;CcxY kMg + &gy (model 1)

Yo = Bo + B1Ce + BZCC*gmdesgc + &, (model 2)

where the subscript s denotes students, y denotes school years, and ¢ denotes cohorts. vy, represents
school stress in student s in school year y and cohort ¢. In model 1, B, — 3; represent the main
effects of cohort (C), school year (Y), and the respective moderator variable (M; sex, socio-econ-
omic status, migration background, or school difficulties, respectively). B, — B¢ represent the
two-way interactions terms, and 3, the three-way interaction term, between cohort, school year,
and the respective moderator variables. In model 2, 3; represents the main effect of cohort (C)
and 3, represents the interaction term between cohort and school grades. We use a third-degree
polynomial for school grades, hence grades®, to account for possibly non-linear associations
between school grades and stress (Hogberg, 2023). B is an overall intercept and &g, or & are indi-
vidual-specific error terms. Model 1 thus estimates differences in stress by cohort and school year,
and, respectively, sex, socio-economic status, migration background, and school difficulties. Model
2 estimates non-linear associations between cohort and school grades in year 9.

Results

We display the results graphically to facilitate interpretation, with the exact regression coefficients pre-
sented in Supplementary file B. The lines show predicted average levels of stress for different groups,
estimated from models 1 or 2, with stress on the y-axes and differences across cohorts on the x-axes.
The vertical bars show 95% confidence intervals. Figure 1 presents results for sex. Within each school
year, girls experience more stress than boys, and within each sex, students experience more stress in
school year 9 than in school year 6. In both school years, stress increased significantly more for girls
than for boys, although the increase in the inequality was larger in school year 6. The 2004 cohort was
the first cohort in our data to be graded in school year 6, and the result in Figure 1 can be interpreted
as indicating that earlier grading led to higher stress, especially for girls.

Figure 2 shows that socio-economic inequalities, as measured by differences based on the highest
attained education of either parent, in stress are generally small or non-existent. In school year 6,
socio-economic inequalities remained constant and virtually non-existent throughout the period,
indicating that earlier grading did not differentially affect students depending on their social back-
ground. In school year 9, however, stress increased significantly more in students with a lower
socio-economic background from the 1992 cohort onwards, resulting in a modest increase in the
degree of socio-economic inequality.

Figure 3 shows that inequalities based on migration background are fairly small and not consist-
ent across cohorts and/or school years. In school year 6, the increase in stress in the 2004 cohort was
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Figure 1. School stress by cohort, school year, and sex.

somewhat, but not significantly, larger for students with Swedish background. In school year 9, the
increase between the 1992 and 1998 cohorts was also somewhat, but not significantly, larger in stu-
dents with migrant background, but between the 1998 and 2004 there was a reversed pattern with a
significantly larger increase in students with Swedish background. Overall, it is difficult to speak of
general trends in inequalities in stress by migration background.
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Figure 2. School stress by cohort, school year, and parental educational attainment.



674 e B. HOGBERG AND M. STRANDH

3.4+
i
; 3.2
(@]
c
S
2
3 2.8+
®
o 2.6
©
g 2.4-
2.2
T T T
1992 1998 2004
Cohort
— School year 6, Swedish  ---- School year 6, Migrant
School year 9, Swedish School year 9, Migrant

N=32,828 students

Response alternatives school year 6: Never, Almost never, Sometimes, Almost always, Always
Response alternatives school year 9: Never / almost never, Rarely, Sometimes, Often, Always / almost always

Figure 3. School stress by cohort, school year, and migration background.

Figure 4 shows inequalities based on school difficulties, measured by special support. In school
year 6, stress increased somewhat, though not significantly, less in students in difficulties, but the
changes in stress were mostly similar for both groups of students. In school year 9, however, stress
increased significantly more in students in difficulties between the 1998 and 2004 cohorts, and in
2004 students in difficulties needs for the first time experienced significantly higher levels of stress
compared to their peers in school year 9.
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Figure 4. School stress by cohort, school year, and school difficulties.
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Figure 5 shows inequalities based on school grades, measured by grade point average percentile
in school year 9. The 1992 cohort exhibited a U-shaped association between school grades and
stress, with higher levels in students with low and (especially) high grades and more modest levels
in students in the middle of the distribution. In the 1998 cohort, stress increased in students with
medium to high grades but decreased somewhat in students with the lowest grades, resulting in a
more linear association with the highest levels of stress observed in the students with high grades. In
the 2004 cohort, there was a large increase in stress in students with low grades but stable levels
among students with high grades, resulting in a return to a U-shaped association between grades
and stress but this time more tilted towards the lower end of the distribution. The 2004 cohort
was the first cohort in which students with low grades were, on average, more stressed than
peers with high grades.

Supplementary analyses

The Supplemental online materials present the results of a range of additional and robustness ana-
lyses. Supplementary file D shows that the results are mostly similar if we dichotomize stress with
“Always” (school year 6) and “Always/almost always” (school year 9) coded 1, and the other
response alternatives coded 0. A partial exception concerns school difficulties and school grades,
where the increase in stress in students in difficulties and students with low grades becomes even
more pronounced for the 2004 cohort. This indicates that the increase in the most severe form
of stress has been concentrated in the most disadvantaged students. Supplementary file E shows
that the results are also mostly similar when we replace stress with a set of indicators measuring
worry in relation to school as the dependent variable. Supplementary file F shows that the results
are similar if we use multilevel models, with random intercepts for the school-level, instead of
ordinary least squares regression. Supplementary file G shows that a more fine-grained categoriz-
ation of migration background - distinguishing between students with a Swedish, Nordic, Euro-
pean, and non-European background - does not reveal any systematic patterns regarding trends
in stress. Supplementary files H shows average values of stress by survey year and school year,
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not moderated by sex, socio-economic status, migration background, school difficulties, or grades,
and including the 1987 cohort in school year 9. Although causal conclusions are not possible given
the data, the results are consistent with previous research showing rising rates of school stress or
declining well-being, especially in school year 6 but also in school year 9, following the 2010-
2013 educational reforms (Hogberg et al., 2019; Klapp et al., 2023; Linder et al., 2023). Supplemen-
tary file I shows that, while missing data on school stress is related to school grades and socio-demo-
graphic characteristics of students, the results are mostly similar if we use multiple imputation
models to account for missing data on stress or covariates. More extensive descriptions of the sup-
plementary analyses are provided in the Supplemental online material.

Discussion

Against a background of generally increasing levels of school stress but a lack of knowledge regard-
ing differences across groups of students, the aim of this study was to investigate temporal trends in
school stress across three cohorts of students in Sweden (born 1992, 1998, and 2004), with a focus
on inequalities by school year, sex, socio-economic status, migration background, school difficul-
ties, and school grades. We highlight three major findings.

First, concerning school year, we observed a greater increase in stress in the 2004 cohort for stu-
dents in school year 6 (12-13 years old) than for students in school year 9 (15-16 years old). Since
the 2004 cohort was also the first to receive formal end-of-year grades in school year 6, this indicates
that formal grading - and the overall more intensive focus on the measurement of achievement that
follows from this, which in the Swedish case included the introduction of large-scale national test-
ing in grade 6 — may increase stress (see also Supplementary file H). This finding is in line with pre-
vious Swedish studies using other measures related to well-being or mental health (Hogberg et al,,
2019; Klapp et al., 2023; Linder et al., 2023). On a more general level, the finding also supports the
conclusion of several qualitative papers that the measurement of achievement - such as grading,
testing, or other forms of assessments — is among the most stressful aspects of the school environ-
ment, especially when these measurements carry high stakes for students (Banks & Smyth, 2015;
Denscombe, 2000; Eriksen, 2021). Although grades are not particularly consequential for students
in year 6, it seems likely that the later importance of grades “spills over” to the perceptions of
younger students (Olovsson, 2015).

Second, in line with previous studies (Hogberg et al., 2020; Lofstedt et al., 2020), school stress
increased more for girls than for boys, resulting in growing inequalities in stress over time. The
finding that inequalities grew more in school year 6 than in school year 9 indicates that the
effect of earlier grading on school stress was stronger for girls, corroborating previous qualitative
findings that girls are more sensitive to stressors related to academic achievement (Krogh, 2022;
Stentiford et al., 2021). Overall, sex-based inequalities in stress were clearly larger, and the increase
in sex-based inequality more consistent, than corresponding inequalities by socio-economic status
or migration background.

A third set of important findings concerned the growing importance of school difficulties and
low school grades for stress in the 2004 cohort and for students in school year 9. From the 1998
to 2004 cohorts, school stress increased markedly in students in difficulties and, especially, students
with low grades, such that the 2004 cohort was the only cohort in which these groups had higher
levels of stress than their peers in less difficulties or with higher grades in school year 9. This was
particularly apparent for more severe levels of stress (see Supplementary file D). Greater levels of
stress over time in these groups are in line with previous Swedish studies showing poorer well-
being over time in students with low cognitive ability (Klapp et al., 2023). Related to this, the U-
shaped relationship between school grades and stress — where students with both low and high
grades experienced relatively high levels of stress, while students in the middle of the distribution
experienced the lowest levels of stress — observed in two of the cohorts corroborates previous quan-
titative research on achievement and mental health (Hogberg, 2023) and suggests a “goldilocks
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relationship” whereby schooling can generate stress at both ends of the achievement distribution
(Giota & Gustafsson, 2017). A U-shaped relationship may result from the fact that both under-
and overstimulation can generate stress (Frankenhaeuser, 1986). In a comprehensive school setting
without ability grouping, and thus with a heterogeneous student body in terms of ability, demands
may be too high for low-ability students, resulting in overstimulation, and too low for high-ability
students, resulting in understimulation. Alternatively, understimulated students may cope with
school demands through cynicism and detachment, resulting in low grades, while overstimulated
students may cope by working hard, resulting in high grades (cf. Salmela-Aro et al., 2009). Quali-
tative studies suggest a complementary set of mechanisms behind the goldilocks relationship: low-
achieving students often describe stigma and fear regarding future marginalization while high-
achieving students speak of high educational ambitions and a performance-based self-esteem (Erik-
sen, 2021; Hiltunen, 2017; Stentiford et al., 2021).

The aim of the study was descriptive, and we plan to investigate the causes of the inequalities and
trends in school stress uncovered in this paper in subsequent research. Nonetheless, some tentative
hypotheses may be discussed already at this stage. The general increase in school stress on average
across cohorts may be understood against the growing importance of educational credentials for
labour market opportunities in modern knowledge economies and for overall social status in the
“schooled society” (Baker, 2011; van Noord et al., 2021). The more important education becomes
for success in other societal arenas, the higher the stakes involved in schooling, and, it seems plausible
to hypothesize, the more stressful the spectre of academic failure becomes. Although at the individual
level, higher educational aspirations and expectations are associated with better mental health in Swe-
den (Almroth et al., 2018), American research indicates that contextual-level aspirations or expec-
tations may have an opposite effect, with the disconnect between rising expectations and lagging
attainment generating distress in students (Luthar et al., 2020). There are, however, to our knowledge
no studies documenting trends in educational expectations or aspirations in Sweden.

It is also possible that specific educational reforms have contributed to greater stress. Students
in school year 9 were exposed to a more competitive grades-based system of application to
upper secondary school (gradually over the period), a new grading system (in 2012-2013) and
stricter eligibility criteria (in 2011-2012). Taken together, these reforms generated a stronger
focus on, and also raised the stakes attached to, achievement and grades (Swedish National
Agency for Education, 2015b). It seems less plausible, however, that the disproportionate increase
in stress observed among students in difficulties or with low grades in the 2004 cohort is attributable
to this set of reforms, at least not immediately and directly. The 1998 cohort was in school year 9
surveyed in the spring semester of 2014, and had by then already been exposed to the new grading
system and stricter eligibility criteria. To the extent that these reforms did have an effect on stress
(see Collins & Lundstedt, 2021), it appears to have been the students with high grades that suffered.
However, the changes of, or cutbacks in, special support for students in difficulties only took effect
after 2014 and may thus have contributed to the disproportionate increase in stress in students in
difficulties or with low grades in this cohort. A tentative hypothesis is that the combination of
greater demands, in terms of a stronger focus on achievement and grading, and less support, in
terms of cutbacks in the more comprehensive special support, produced a mix of stressors that
was particularly difficult for students who already struggled in school.

Naturally, other aspects besides achievement-related concerns — both within (e.g., more challen-
ging curricula) and outside (e.g., hormones or friendships) of school - can generate stress in ado-
lescents, and the present study cannot on empirical grounds adjudicate between alternative
explanations of the results. Not least, the 2004 cohort was in school year 9 surveyed in the early
phase of the Covid 19 pandemic. Although Swedish compulsory school did not close or move to
remote learning during this phase, it seems plausible that the pandemic acted as a stressor for stu-
dents, and possible that students in difficulties or students with low grades were disproportionally
affected. Moreover, although the stress item used in the study is positively related with health com-
plaints and emotional distress (see Supplementary file C), it should be underscored that not all
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stress is harmful, and in qualitative studies some students report that grades make them more
motivated (Olovsson, 2015).

Limitations

The results of the study should be viewed in light of its limitations. First, we could only measure
school stress with a single indicator. However, single items can improve response rates, and
research by Lindblad et al. (2008) shows good reliability and face validity of a similar item in
adolescent samples in Sweden. Moreover, the results were broadly similar when using a set of
indicators measuring worry in relation to school as the dependent variable. Relatedly, while
our self-reported measure of school stress is advantageous in that stress is at least partly a sub-
jective experience, it can also be affected by differences in reference frames across groups. It
would have been desirable to include on a broader set of related constructs, such as common
mental or somatic manifestations of stress (see Ostberg et al., 2015). Second, we could only
measure socio-economic status with highest education of either parent. It is possible that par-
ental income, or mothers’ and fathers’ levels of education taken separately, have different impli-
cations. Third, the response rates in both school years declined over the period. Although
calibration weights as well as multiple imputation models were used to account for this, we can-
not rule out that differential selection into the sample is associated with stress, which in turn can
lead to biased estimates of the prevalence of stress across or within cohorts. Fourth, the aim of
the paper was descriptive, and we did not include any covariates to adjust for confounding, nor
use any quasi-experimental methods for causal inferences. All discussion regarding the causes of
the trends and inequalities observed in this paper should thus be viewed as tentative hypotheses
to be tested in subsequent research.

Conclusion and implications

This study presented three primary findings concerning temporal trends and inequalities in school
stress in three cohorts of students in Sweden between 2005 and 2020. First, school stress increased
more in school year 6 than in school year 9 after the introduction of formal grading in lower school
years, supporting previous findings showing that formal grading can negatively affect well-being in
students. Second, school stress increased more for girls than for boys, especially in school year 6,
indicating that girls may be more sensitive to stressors related to academic achievement. Overall,
inequalities by sex were clearly larger, and the increase in inequality by sex more consistent,
than corresponding inequalities by socio-economic status or migration background. Third, in
the most recent cohort, school stress increased substantially in students in difficulties and,
especially, students with low grades, resulting in these groups for the first time reporting higher
levels of stress than their peers in less difficulties or with higher grades.

These findings have implications for educational research and policy. Considering the negative
associations between school stress and mental health and well-being more broadly (Anniko et al.,
2019; Garcia-Moya et al., 2021; Salmela-Aro et al., 2009; Tharaldsen et al., 2022), rising levels of
stress, especially in vulnerable students that already face hardship in school, ought to be a concern
for policymakers interested in social equality and non-academic outcomes in schools. Research and
policy should thus monitor how (inequalities in) school stress and school-related mental health or
well-being evolve in the future, as well as seek to understand why these vary over time and across
groups. There is to date virtually no research on the underlying determinants of the temporal
increase in school stress observed in many countries, and, with the exception of sex and age
(Giota & Gustafsson, 2017), very little research on the causes of different forms of inequalities in
school stress. Not least, understanding the growing importance of low school grades and school
difficulties for stress, but also the comparatively high levels of stress observed in students with
high grades, is urgent. The “goldilocks relationship” indicates that both low- and high-achieving
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students should be targeted for preventive work in schools. However, if the mechanisms that gen-
erate stress in these groups differ, different types of interventions may be needed at opposite ends of
the achievement distributions.
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