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ARTICLE INFO ABSTRACT

Keywords: Background: Academic pressure is a potential contributor to adolescent mental health problems, but international
Academic pressure evidence on this association has never been synthesised.

School ) Methods: We conducted the first systematic review of the association between academic pressure and adolescent
iizir:;w“ depression, anxiety, self-harm, suicidality, suicide attempts and suicide. We searched MEDLINE, PsycINFO, ERIC

and Web of Science (core collection) up to November 24, 2022, for studies of school-going children or adoles-
cents, which measured academic pressure or timing within the school year as the exposure and depression,
anxiety, self-harm, or suicidal ideation, attempts or suicide as outcomes. Risk of bias was assessed using the
Mixed Methods Appraisal Tool. We used narrative synthesis to summarise the evidence. The review was pro-
spectively registered with PROSPERO (CRD42021232702).

Results: We included 52 studies. Most studies assessed mixed anxiety and depressive symptoms (n = 20) or
depressive symptoms (n = 19). Forty-eight studies found evidence of a positive association between academic
pressure or timing within the school year and at least one mental health outcome.

Limitations: Most studies were cross-sectional (n = 39), adjusted for a narrow range of confounders or had other
limitations which limited the strength of causal inferences.

Conclusions: We found evidence that academic pressure is a potential candidate for public health interventions
which could prevent adolescent mental health problems. Large population-based cohort studies are needed to
investigate whether academic pressure is a causal risk factor that should be targeted in school- and policy-based
interventions.

Funding: UCL Health of the Public; Wellcome Institutional Strategic Support Fund.

Suicide behaviours

1. Introduction

Depression and anxiety are the two most common mental health
problems, and they often begin during adolescence (Solmi et al., 2021).
Non-suicidal self-harm (NSSH) is also common among adolescents and
often occurs alongside depression and anxiety (Lundh et al., 2011).
Together, these mental health problems are leading risk factors for
suicidal ideation, suicide attempts, and suicide (Castellvi et al., 2017;
Gili et al., 2019). In many countries, including the UK, there is evidence
that rates of depression, anxiety, self-harm and suicide are rising among
adolescents (Kolves and de Leo, 2016; Rodway et al., 2020; Sadler et al.,
2018). Identifying modifiable risk factors for these mental health
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problems could inform public health interventions to reduce their rising
incidence.

One common source of stress for adolescents is academic pressure. In
two large surveys (Fildes et al., 2014; YoungMinds, 2019), adolescents
cited academic pressure as one of the top influences on their mental
health. There is also evidence that teachers and parents are concerned
about rising levels of academic pressure and the potential association
with adolescent mental health problems (National Education Union,
2018, 2019). In a large study of adolescent suicides in the UK, academic
pressure was one of the most reported antecedents in coroner in-
vestigations (Rodway et al., 2020). There is evidence that levels of ac-
ademic pressure have risen among adolescents (Lofstedt et al., 2020),
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over a similar time-period to the increases in depression, anxiety, self-
harm, and suicide.

One meta-analysis of psychosocial risk factors for mental health
problems among secondary school students in China found that higher
levels of academic pressure were associated with increased depressive
symptoms (Tang et al., 2020). However, this study only investigated
depressive symptoms and the findings are unlikely to generalise to other
countries due to vast differences in educational systems.

Our Patient and Public Involvement work suggested that academic
pressure is influenced by individuals, schools, families, policy, and so-
ciety and could be modified in interventions aimed at each of these
levels. A top priority for policy and public health is to develop mental
health interventions that can be delivered in schools. There is some
evidence that school-based interventions improve mental health, but
many are unsuccessful and we need a better understanding of which risk
factors to target (Bonell et al., 2018; Shinde et al., 2018; Souldkova et al.,
2019; Weare and Nind, 2011). Improving our understanding of whether
academic pressure is a potential causal risk for mental health problems
could inform the development of school-based public health in-
terventions. To our knowledge, no study has synthesised evidence on the
association between academic pressure and a broad range of adolescent
mental health outcomes across countries. We conducted the first sys-
tematic review investigating the association between academic pressure
and adolescent depression, anxiety, self-harm, and suicide.

2. Methods

This systematic literature review was carried out in accordance with
the PRISMA guidelines (Page et al., 2021). The protocol was prospec-
tively registered on PROSPERO, number CRD42021232702.

2.1. Eligibility criteria

We included studies published in English that met the following
criteria:

2.2. Participants

Children and adolescents attending primary or secondary schools,
academies, and sixth-form colleges or their international equivalents.
We included state, independent or special educational needs schools.
Studies were included if the mean age of the sample was younger than
18 years old (the typical end of school age across many countries).

2.3. Exposures

We included studies reporting any measure of academic pressure or
academic stress. Academic pressure is a broad and multifaceted
construct, and there is no widely used definition. Consistent with
existing studies, our PPI work with adolescents and teachers has sug-
gested that academic pressure can be defined as fear of failure, concerns
about the future, chronic stress about workload and exams, worries
about parental expectations, and competition with peers for grades
(Shahmohammadi, 2011; Sun et al., 2011). Academic pressure can
therefore be distinguished from transient experiences of test/exam
anxiety, which resolve during the short-term (Zeidner, 2020).

We included studies that measured single or multiple components of
academic pressure. Studies were included if they used timing within the
year as exposures (considered to be a proxy measure of academic pres-
sure). We excluded studies that only considered test anxiety, as we
assumed that this referred to transient anxiety experienced during
evaluative testing only.

2.4. Outcomes

We included studies that reported at least one of the following as
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outcomes: depression, anxiety, mixed anxiety and depression, NSSH,
suicide attempts, suicidal ideation (thoughts or plans), and suicide.
Studies were included if these outcomes were ascertained from validated
scales, clinical diagnoses, mental health service use or official records,
and were self- reported by the adolescent or reported by teachers, par-
ents, or clinicians.

2.5. Search strategy

We searched four electronic databases: Medline (OVID) (between
1946 and Feb 19, 2021), PsycINFO (OVID) (between 1806 and Feb 19,
2021), ERIC (ProQuest) (between 1966 and Feb 19, 2021) and Web of
Science Core Collection (between 1900 and Feb 19, 2021). We used a
combination of keyword and subject heading searches. Full search terms
are available in the appendix. There were no limits on publication date.

We supplemented the search strategy with a backwards reference
search of included studies, and a forward citation search using Web of
Science Core Collection (carried out by TS on 10th June 2021). We ran
an updated search of the four electronic databases (on 24th November
2022) to identify eligible studies published since the original search.

2.6. Study selection

Titles and abstracts were screened against eligibility criteria using
the Rayyan systematic review web application (Ouzzani et al., 2016). TS
screened all titles and abstracts, and CGM independently screened 10 %.
A third senior author (GL) independently resolved disagreements. TS
screened all papers at full text and CGM double-screened 50. GL resolved
disagreements at this stage.

During full-text screening, published measures of academic pressure
were inspected, when available, to ascertain whether scales and items
were consistent with our definition and therefore met our inclusion
criteria. We contacted the corresponding authors of seven studies via
email for additional information about their measure of academic
pressure. None responded, and no follow-up emails were sent. Four
academic pressure scales were sent to translators so the items could be
assessed in English.

2.7. Data extraction

Data were extracted by TS using an Excel-based form. We extracted
citation details, country, sample size, population type, study design,
study setting, and the academic pressure measure used. We extracted all
reported effect sizes, effect estimates and confidence intervals from
analyses aiming to identify the association between academic pressure
and each mental health outcome. To check for accuracy CGM extracted
data from 10 included papers. GL resolved 6 disagreements. We con-
tacted the corresponding authors of two studies via email for greater
clarity on the outcome data, but they did not respond, and no follow-up
emails were sent.

2.8. Quality assessment

Study quality was assessed by TS using the Mixed Methods Appraisal
Tool (MMAT) (Hong et al., 2018). The MMAT allows quality assessment
of quantitative non-randomised study designs including cohort, case-
control, and cross-sectional studies, and of quantitative descriptive
studies. Quality was assessed according to sample representativeness,
the appropriateness of the exposure and outcome measurements, the
completeness of outcome data (we considered outcome data to be suf-
ficiently complete if available for 80 % of the sample or more), whether
confounders were appropriately accounted for, and whether the expo-
sure occurred as intended.
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Fig. 1. PRISMA flowchart of included studies.

2.9. Data analysis

We conducted a narrative synthesis to describe and summarise the
characteristics and results of the included studies. Studies were grouped
according to mental health outcomes, categorised as: depression, anxi-
ety, mixed anxiety and depression (including psychosomatic symptoms),
mental health service use, NSSH, suicide attempt, suicidal ideation and
suicide. Extracted study data from each outcome group was tabulated to
aid the synthesis. We did not group by school type as initially planned
because we identified no studies with samples solely from primary
schools. We reported unadjusted and adjusted effect estimates from each
study. We synthesised measures of academic pressure according to the
type of scale (specific academic pressure measures, subscales from
broader scales, and single items).

Narrative synthesis was led by TS with regular discussion with the
research team. We did not conduct a meta-analysis due to the diversity
of study designs and measures of academic pressure and mental health
outcomes used across studies, limiting the ability to produce a mean-
ingful summary estimate of effect (Campbell et al., 2020).

3. Results

The PRISMA flow diagram is displayed in Fig. 1. We identified
13,020 records from our database searches. Following removal of du-
plicates, we screened 9898 papers at title and abstract level, and 106
papers at full text. GL resolved 11 disagreements at title and abstract
screening, and 5 at full-text screening. After full-text screening of 89
papers, we included 25 articles reporting on 24 original studies.
Seventeen full-text articles could not be retrieved or were published in a
language other than English. Backwards and forwards citation searching
of included studies yielded 19 extra studies. Two studies that did not
appear in the database or citation searches were also included by the
review team. The update search identified 1609 studies. Twenty-seven
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full texts were screened, and eight articles reporting on seven original
studies met eligibility criteria. Backwards and forwards -citation
searching of the included studies from the update search did not yield
any further studies.

Characteristics of the 52 included studies are displayed in Table 1.
Twenty-six were conducted in Asia, 18 in Europe, five in North America,
one in Australia, one across Europe and North America, and one across
Europe and Australia. Studies were published between 1991 and 2022;
40 from 2010 onwards, suggesting an increased interest in this area.

Most studies were cross-sectional (n = 39), with 33 using data from
one time-point, and six using repeated cross-sectional surveys at mul-
tiple time-points. Two cross-sectional studies used a case-control design
(Jayanthi et al., 2015; Masood et al., 2018). We found three prospective
cohort studies, which measured academic pressure at baseline and
mental health at follow-up (follow-up ranged from one to five years) (Fu
et al., 2022; Kaman et al., 2021; Torsheim et al., 2003). A further pro-
spective cohort study investigated how mental health outcomes differed
according to proximity to examinations (Locker and Cropley, 2004). We
found nine longitudinal studies that used a time series design, where
data were collected from mental health services or administrative re-
cords, to assess associations between mental health service use or out-
comes and timing within the year (Blackburn et al., 2021; Carbone et al.,
2019; Hansen and Lang, 2011; Hawton et al., 2003; Lahti et al., 2007;
Matsubayashi et al., 2016; McCleary et al., 1991; Slaunwhite et al.,
2019; Spiller et al., 2020). Sample sizes were generally large, with 34
studies containing over 1000 participants. The sample sizes for (a) cross-
sectional and repeated cross-sectional, (b) case-control (c) prospective
cohort, and (d) time-series designs ranged from 190 to 915,054; 200 to
1120; 632 to 6566; and 25 to 922,930 respectively.

Thirty-three studies sampled from secondary schools, three from
both primary and secondary schools, and 16 studies did not state the
school type. Across studies, the mean age of participants ranged from
11.5 to 16.8. Academic pressure was measured using a scale or sub-scale
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Table 1

Characteristics of included studies.

Reference Country Study design Participants at Sample Sample Age Gender (% Academic pressure measure Outcome category
follow-up (%) size (Mean) female)
Ang and Huan, 2006a Singapore Cross-sectional NA 1108 14.33 45.8 AESI (Ang and Huan, 2006b) Depression; Suicide
thoughts and behaviours
Bersia et al., 2022 Italy Repeated cross- NA 165,000 HBSC single schoolwork pressure item Mixed depression and
sectional anxiety
Blackburn et al., 2021 UK Time series NA 571,388 Timing within year Service use
Carbone et al., 2019 USA Time series NA 874,872 64 Timing within year Suicide thoughts and
behaviours
Chyu and Chen, 2022 Hong Kong Cross-sectional NA 1084 17 item unnamed scale Mixed depression and
anxiety
Cosma et al., 2020 European countries  Repeated cross- NA 915,054 13.54 50.8 HBSC single schoolwork pressure item Mixed depression and
& Canada sectional anxiety
Deb et al., 2015 India Cross-sectional NA 190 16.72 74.2 Perception about Stress of Adolescents scale Mixed depression and
anxiety
Eriksson and Sweden Repeated cross- NA 8341 50 3 item HBSC scale Mixed depression and
Sellstrom, 2010 sectional anxiety
Fu et al., 2022 China Prospective 6566 49.7 Single parental expectations item Depression
cohort
Guo et al., 2014 China Cross-sectional NA 1774 16 44 ERI-S (Li et al., 2010b) Depression
Hansen and Lang, USA Time series NA Timing within year Suicide thoughts and
2011 behaviours
Hanspal et al., 2019 India Cross-sectional NA 223 12.84 42.6 Single parental pressure item Depression
Haugan et al., 2021 Norway Cross-sectional NA 1077 56.2 3 item HBSC scale Mixed depression and
anxiety
Hawton et al., 2003 UK Time series NA 1583 77.6 Timing within year Non-suicidal self-harm
Ho et al., 2022 Vietnam Cross-sectional NA 1336 15.43 53.7 ESSA (Sun et al., 2011) Depression
Hodge et al., 1997 Australia Cross-sectional NA 445 50.3 4 items on examination expectations Mixed depression and
anxiety
Hogberg et al., 2020 Sweden Repeated cross- NA 29,199 13.02 50.2 HBSC single schoolwork pressure item Mixed depression and
sectional anxiety
Hogberg, 2021 European countries ~ Repeated cross- NA ~160,000 15.53 51 HBSC single schoolwork pressure item Mixed depression and
sectional anxiety
Hosseinkhani et al., Iran Cross-sectional NA 1724 15 50.1 TAASQ (future concerns, academic competition, and stress of Mixed depression and
2020a parent involvement subscales) (Hosseinkhani et al., 2020b) anxiety
Huang and Chen, 2015  Taiwan Cross-sectional NA 1196 16.5 53.2 AESI (Chinese translation) (Ang and Huan, 2006b) Depression
Zahir Izuan et al., Malaysia Cross-sectional NA 567 54.5 ESSA (Sun et al., 2011) Mixed depression and
2018 anxiety
Jayanthi et al., 2015 India Case-control NA 1120 ESSA (modified — 20 items) (Sun et al., 2011) Depression
Jiang et al., 2021/Li China Cross-sectional NA 552 14.48 52.5 Unnamed 4-item scale Depression; Anxiety
et al., 2022
Kaman et al., 2021 Germany Prospective 632 14.34 56 HBSC single schoolwork pressure item Depression
cohort
Lahti et al., 2007 Finland Time series NA 25 Timing within year Suicide thoughts and
behaviours
Liu and Lu, 2012 China Cross-sectional NA 368 16.75 60 Academic stress questionnaire (homework subscale) Depression
Locker and Cropley, UK Prospective 79.5 654 14.7 40.4 Proximity to exams Depression; Anxiety
2004 cohort
Long et al., 2020 UK Cross-sectional NA 2571 15.47 50.8 Single perceived exam pressure item Mixed depression and
anxiety
Lonnfjord and Sweden Cross-sectional NA 2004 52 Adapted schoolwork pressure scale Mixed depression and
Hagquist, 2021 anxiety
Ma et al., 2018 Hong Kong Cross-sectional NA 872 15.65 HPE (Fuligni, 1997) Depression
Masood et al., 2018 Pakistan Case-control NA 200 15.04 50 ESSA (Sun et al., 2011) Suicide thoughts and
behaviours

(continued on next page)
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Table 1 (continued)

Reference Country Study design Participants at Sample Sample Age Gender (% Academic pressure measure Outcome category
follow-up (%) size (Mean) female)
Matsubayashi et al., Japan Time series NA 14,071 Timing within year Suicide thoughts and
2016 behaviours
McCleary et al., 1991 USA Time series NA Timing within year Suicide thoughts and
behaviours
Moksnes et al., 2016a, Norway Cross-sectional NA 1289 15 51.2 ASQ-N (school performance subscale) (Moksnes et al., 2010) Depression
2016b
Nguyen et al., 2013 Vietnam Cross-sectional NA 1161 16.1 63.5 ESSA (Sun et al., 2011) Depression; Anxiety
Nygren and Hagquist, Sweden Repeated cross- NA 20,152 HBSC single school demands item Mixed depression and
2019 sectional anxiety
Quach et al., 2015 China Cross-sectional NA 997 52 IPI (academic pressure subscale) (Campbell, 1994) Depression; Anxiety
Redmond et al., 2022 Australia, England Cross-sectional NA 11,200 HBSC single schoolwork pressure item Mixed depression and
& Spain anxiety
Ringdal et al., 2020 Norway Cross-sectional NA 1814 51.7 ASQ-N (school performance subscale) (Moksnes et al., 2010) Mixed depression and
anxiety
Shang et al., 2014 China Cross-sectional NA 1004 15.8 53.4 ERI-S (Li et al., 2010b) Suicide thoughts and
behaviours
Slaunwhite etal., 2019  Canada Time series NA 4410 15.83 57.3 Timing within year Service use
Song et al., 2019 China Cross-sectional NA 411 13.4 48.7 Effort-Reward Imbalance for Learning Scale (Fukuda et al., Depression
2010)
Song et al., 2020 China Cross-sectional NA 5959 11.56 47.7 ASLEC(Liu et al., 1997) Mixed depression and
anxiety
Sonmark et al., 2016 France & Sweden Repeated cross- NA 21,467 HBSC single schoolwork pressure item Mixed depression and
sectional anxiety
Spiller et al., 2020 USA Time series NA 922,930 76.8 Timing within year Suicide thoughts and
behaviours
Sun and Hui, 2007 Hong Kong Cross-sectional NA 1358 13.8 49.9 Chinese Academic Pressure Scale Depression; Suicide
thoughts and behaviours
Torsheim and Wold, Norway Cross-sectional NA 1585 135 3 item HBSC scale Mixed depression and
2001 anxiety
Torsheim et al., 2003 Norway Prospective 77.8 767 13.9 HBSC Academic Stress subscale + High Academic Expectations ~ Mixed depression and
cohort subscale anxiety
Wahab et al., 2013 Malaysia Cross-sectional NA 350 16 39.4 3SQ (Academic related stressor subscale) (Yusoff, 2011) Depression; Anxiety
Wen et al., 2020 China Cross-sectional NA 900 14.14 Single academic pressure item Anxiety
Zhang et al., 2013 China Cross-sectional NA 1297 47.3 ASLEC (Liu et al., 1997) Depression
Zhang et al., 2019 China Cross-sectional NA 33,635 Single academic pressure item Suicide thoughts and
behaviours

AESI = Academic Expectations Stress Inventory; ASLEC = Adolescent Self-Rating Life Events Checklist; ASQ-N = Norwegian version of the Adolescent Stress Questionnaire; ESSA = Educational Stress Scale for Adolescents;
ERI-S = Effort-Reward Imbalance at School; HBSC = Health Behaviour in School-aged Children; HPE = High Parental Expectations; IAASQ = Iranian Adolescents Academic Stress Questionnaire; IPI = Inventory of
Parental Influence; 3SQ = Secondary School Stressor Questionnaire. NA = not applicable.
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Table 2

Summary of studies with depressive symptoms as the outcome.

Reference Academic pressure Outcome Measure Results summary
measure
Unadjusted Adjusted
Ang and AESI (Ang and Huan, Depressive symptoms CDI—Short Form ( Academic stress had a positive association with depressive
Huan, 2006b) Kovacs, 1985) symptoms, with a 1-point increase in academic stress
2006a associated with a 0.12-point (95 % CI 0.09-0.14) increase in

Fuetal., 2022

Guo et al.,
2014

Hanspal et al.,
2019

Ho et al.,
2022

Huang and
Chen, 2015

Jayanthi
et al., 2015

Jiang et al.,
2021/Li
et al., 2022

Kaman et al.,
2021

Liu and Lu,
2012

Locker and
Cropley,
2004

Single parental
expectations item

ERI-S (Li et al., 2010b)

Single parental pressure
item

ESSA

AESI (Chinese
translation) (Ang and
Huan, 2006b)

ESSA (modified — 20
items) (Sun et al., 2011)

Unnamed 4-item scale

HBSC single schoolwork
pressure item

Academic stress
questionnaire
(homework subscale)

Proximity to exams

Depressive symptoms

Depressive symptoms

Mild depression (score of 5+)

Depressive symptoms

Depressive symptoms

Depression diagnosis

Depressive symptoms

Depressive symptoms

Depressive symptoms

Depressive symptoms

CES-D (Radloff, 1977)

CES-DC (Chinese version)
(Li et al., 2010b)

PHQ-9 (Kannada version)
(Kroenke et al., n.d.)

BDI-II

CES-D (Chinese version) (
Chien and Cheng, 1985)

Mini-KID (Sheehan et al.,
2005)

Brief Symptom Inventory
(Depression Subscale) (
Derogatis and Spencer,
1993)

PROMIS Depression
Short Form (Cella et al.,
2010)

CDI - Shortened Chinese
version

CDI

depressive symptoms (standardised coefficient = 0.25, p <
0.001).

A high level of school-related stress was associated with
increased odds of experiencing depressive symptoms in
comparison to students with low levels of school-related stress
(OR = 5.38, 95 CI%: 4.19-6.91).

Feeling pressurised by parents to perform well in exams was
positively associated with experiencing mild depressive
symptoms (p = 0.019).

Academic stress had a direct association with depression
(standardised coefficient = 0.46, 95 % CI: 0.41-0.5), and
indirectly through adolescent’s resilience (standardised
coefficient = 0.02, 95 % CI: 0.01-0.036)

Adolescents with depression reported increased academic
stress in comparison to adolescents that did not have
depression (p < 0.001).

Academic stress had a direct association with depression
(unstandardised coefficient = 0.13, p < 0.01), and indirectly
through adolescent’s school burnout (unstandardised
coefficient = 0.2, 95 % CI: 0.15-0.26)

For boys, school stress at baseline was positively associated
with depressive symptoms at the five-year follow-up
(standardised coefficient = 0.20, p = 0.001). For girls, school
stress at baseline had no association with depressive
symptoms at follow-up (standardised coefficient = 0.04, p =
0.468).

No change in levels of depression occurred between the two
times of testing (6 to 8 weeks prior to exams vs week before
exam).

Academic stress had a direct positive association with
depressive symptoms (unstandardised coefficient = 0.44, p <
0.001)

A high level of school-related stress was associated with
increased odds of experiencing depressive symptoms in
comparison to students with low levels of school-related stress
(OR = 5.16, 95 Cl%: 4-6.65).

Students that felt pressurised by parents to perform well in
exams had increased odds of reporting mild depressive
symptoms (OR = 2.9; 95 CI% 1.4-6.1).

High academic expectations was positively associated with
depressive symptoms (standardised coefficient = 0.27, p <
0.001).

For boys, school stress at baseline was positively associated
with depressive symptoms at the five-year follow-up in both
adjusted models (standardised coefficient = 0.14, p = 0.024/
standardised coefficient = 0.13, p = 0.049) For girls, school
stress at baseline had no association with depressive
symptoms at follow-up in either adjusted model (standardised
coefficient = -0.08, p = 0.183/ standardised coefficient =
-0.06, p = 0.315).

In subgroup 1 (containing approximately 90 % of
participants), academic stress from homework had no
association with depressive symptoms (unstandardised
coefficient = 0.14) No association was found in subgroup 2
(unstandardised coefficient = 0.59).

(continued on next page)
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Table 2 (continued)

Reference Academic pressure Outcome Measure Results summary
measure
Unadjusted Adjusted

Ma et al., HPE (Fuligni, 1997) Depressive symptoms CES-DC Parental expectations were positively associated with

2018 depressive symptoms (standardised coefficient = 0.22, 95 %
CI: 0.15-0.28).

Moksnes ASQ-N (school Depressive symptoms Unnamed scale (Byrne Stress of school performance was positively associated with
et al., performance subscale) ( et al., 2007) depressive symptoms in all three models (in final model:
2016a, Moksnes et al., 2010) standardised coefficient = 0.09, p < 0.05).
2016b

Nguyen et al.,
2013

Quach et al.,
2015

Song et al.,
2019

Sun and Hui,
2007

Wahab et al.,
2013

Zhang et al.,
2013

ESSA (Sun et al., 2011)

IPI (academic pressure
subscale) (Campbell,
1994)

Effort-Reward
Imbalance for Learning
Scale (Fukuda et al.,
2010)

Chinese Academic
Pressure Scale

3SQ (Academic stressor
subscale) (Yusoff, 2011)
ASLEC (Liu et al., 1997)

Risk of depression (scores of
16+)

Depressive symptoms

Psychological adjustment (latent
profile constructed from
depressive symptoms, loneliness,
and self-esteem)

Depressive symptoms

Depressive symptoms

Depressive symptoms

CES-D (Radloff, 1977)

CDI

CDI + SES (Rosenberg,
1965) + CLS (Asher et al.,
1984)

BDI-II (Chinese version) (
Beck et al., 1996)
DASS-21 (Musa et al.,
2007)

CES-D (Chinese version) (
Wang et al., 1999)

Students with high educational stress (OR = 4.5, 95 % CI:
3.39-6.15) or medium educational stress (unadjusted OR =
1.41, 95 % CI:1.02-1.95) had increased odds of possible
depression in comparison to those with low educational
stress.

Girls” depressive symptoms were positively associated with
the level of parental academic pressure (mother: standardised
coefficient = 0.12, p < 0.05, father: standardised coefficient
= 0.55, p < 0.05). Boys’ depressive symptoms were also
positively associated with the level of parental academic
pressure (mother: standardised coefficient = 0.23, p < 0.05,
father: standardised coefficient = 0.55, p < 0.05).

Academic-related stress was associated with increased odds of
depressive symptoms (OR = 3.17, 95 % CI: 2.21 to 4.13).

Students with high educational stress (OR = 5.02, 95 % CI:
3.57-7.07) or medium educational stress (OR = 1.59, 95 % CI:
1.12-2.25) had increased odds of possible depression in
comparison to those with low educational stress.

Academic stress was negatively associated with psychological
adjustment (standardised coefficient = -0.29).

Academic pressure was not associated with depressive
symptoms in any of the models.

Academic pressure was positively associated with depressive
symptoms (unstandardised coefficient = 1.92, p < 0.01).

Effect estimates, 95 % confidence intervals and p-values are displayed where reported. OR = odds ratio. AESI = Academic Expectations Stress Inventory. ASLEC = Adolescent Self-Rating Life Events Checklist. ASQ-N =
Norwegian version of the Adolescent Stress Questionnaire. BDI = Beck Depression Inventory. CES-D = Center for Epidemiologic Studies Depression Scale. CDI = Children’s Depression Inventory. CES-DC = Center for
Epidemiologic Studies Depression Scale for Children. CLS = Children’s Loneliness Scale. DASS-21 = 21-item Depression, Anxiety, Stress Scale. ERI-S = Effort-Reward Imbalance at School. ESSA = Educational Stress Scale
for Adolescents HPE = High Parental Expectations. IPI = Inventory of Parental Influence. MINI-Kid = Mini-International Neuropsychiatric Interview for Children and Adolescents. PHQ-9 = Patient Health Questionnaire-9.
SES = Self-Esteem Scale.
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Table 3

Summary of anxiety symptom outcomes.
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Reference Academic pressure Outcome Measure Results summary
measure Unadjusted Adjusted
Li et al,, Unnamed 4-item Anxiety Brief Symptom Academic pressure was positively associated
2022/Jiang scale symptoms Inventory (Anxiety with anxiety symptoms (unstandardized
et al., 2021 Subscale) (Derogatis coefficient = 0.327, p < 0.001)
and Spencer, 1993)
Locker and Proximity to exams  Anxiety RCMAS (Reynolds and No change in levels of anxiety occurred between
Cropley, symptoms Richmond, 1978) the two times of testing (6 to 8 weeks prior to
2004 exams vs week before exam)
Nguyen et al., ~ ESSA (Sun et al., Anxiety Unnamed measure ( Students with high educational stress had Students with high educational stress had
2013 2011) (clinical cut- Nguyen et al., 2007) increased odds of anxiety in comparison to increased odds of anxiety in comparison to

off)

those with low educational stress (OR = 3.72,
95 % CI: 2.56-5.41). Students with medium
educational stress had no increase(OR = 1.32,
95 % CI: 0.87-1.99).

Girls® anxiety symptoms were positively
associated with the level of parental academic
pressure (mother: standardised coefficient =
0.08 (p < 0.05), father: standardised coefficient

those with low educational stress (OR =
3.49, 95 % CI: 2.39-5.09). Students with
medium educational stress had no increase
(OR = 1.31, 95 % CI: 0.87-2.0).

= 0.57(p < 0.05)). Boys’ anxiety symptoms
were positively associated with academic
pressure from their father (standardised
coefficient = 0.74 (p < 0.05), but not from their
mother (standardised coefficient = 0 (p >

0.05)).

Academic-related stress was associated with
increased odds of anxiety symptoms (OR =
2.63, 95 % CI: 1.68 -3.57).

Quach et al., IPI (academic Anxiety RCMAS
2015 pressure subscale) ( symptoms
Campbell, 1994)
Wabhab et al., 3SQ (Academic Anxiety DASS-21 (Musa et al.,
2013 related stressor symptoms 2007)
subscale) (Yusoff,
2011)
Wen et al., Single academic Anxiety Mental Health Test (
2020 pressure item symptoms Zhou, 1991)

Students who reported very high levels of
academic pressure were more likely to have
moderate (OR = 6.52, 95 % CI: 2.67-16.0)
and severe anxiety (OR = 11.58, 95 % CI:
4.16-32.3) than those with very low
academic stress. Students who reported
high levels of academic pressure were more
likely to have moderate (OR = 6.12, 95 %
CI: 2.77-13.51) and severe anxiety (OR =
5.89, 95 % CI: 2.28-15.23) than those with
very low academic stress.

Effect estimates, 95 % confidence intervals and p-values are displayed where reported. OR = odds ratio. DASS-21 = 21-item Depression, Anxiety, Stress Scale. ESSA =
Educational Stress Scale for Adolescents. IPI = Inventory of Parental Influence. RCMAS = Revised Children’s Manifest Anxiety Scale. 3SQ = Secondary School Stressor

Questionnaire.

in 29 studies, and with a single item in 13 studies. Ten studies used
timing within the year or proximity to examinations as the exposure.

3.1. Risk of bias

The risk of bias varied across different domains of the MMAT
(Table S1; appendix pp. 14-15). Thirty-two studies were identified as
having a sample representative of the target population. Nineteen
studies provided insufficient detail on the target population, inclusion
criteria and reasons for non-participation to be rated. Thirty-one studies
were rated as using appropriate measures. Twenty-one studies were
rated low in quality as we were unable to find evidence of the devel-
opment or validation of the academic pressure measure. Twenty-two
studies reported complete outcome data, with 28 providing no details
on missing data or attrition. Only two studies reported that outcome
data were obtained from fewer than 80 % of participants. Twenty-eight
studies were judged to sufficiently account for confounders. All studies
were rated as academic pressure occurring as expected. Overall, nine
included studies were not rated as at risk of bias across all the MMAT
domains.

3.2. Academic pressure measures

Twenty-seven different single-items or scales were used to measure
academic pressure, all self-reported by students (Table S2; appendix pp.
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16-20). Measures varied in the aspects of academic pressure assessed,
but most used items on stress or pressure from school, schoolwork,
exams, or parents. Only a few measures assessed other aspects of aca-
demic pressure, such as concerns about future prospects following
school, school failure, and competitiveness with peers or siblings.

We found 16 scales specifically developed to assess academic pres-
sure, used in 22 studies. We found evidence of sufficient item develop-
ment, scale development, and validation in independent samples for
four scales (Boateng et al., 2018). The Academic Expectations Stress
Inventory (AESI) is a 9-item scale that measures academic stress owing
to expectations from parents, teachers, and the self (Ang and Huan,
2006b). The scale has demonstrated acceptable reliability and validity in
samples of adolescents attending secondary schools in Singapore, and
was used in two studies (Ang and Huan, 2006a; Huang and Chen, 2015).
The most common measure was the Educational Stress Scale for Ado-
lescents (ESSA) (n = 5) (Sun et al., 2011). The ESSA uses adapted items
from the AESI to assess academic stress across five domains: pressure
from study, workload, worry about grades, self-expectation, and
despondency. The ESSA was originally tested and developed in a large
sample of Chinese adolescents and has demonstrated acceptable reli-
ability and internal consistency. We found two Chinese scales that
assessed academic stress through the imbalance of effort and reward in
school or learning (Effort-Reward Imbalance for Learning Scale;
Effort-Reward Imbalance at School), both showing acceptable validity
and reliability (Fukuda et al., 2010; Li et al., 2010a).
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Table 4

Summary of mixed anxiety and depressive symptoms outcomes.
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Reference Academic pressure Outcome Measure Results summary
measure Unadjusted Adjusted
Bersia et al., HBSC single schoolwork Psychological health HBSC-SCL Pressure from schoolwork was
2022 pressure item complaints (two or (psychological subscale) associated with increased odds of

Chyu and Chen,
2022

Cosma et al.,
2020

Deb et al., 2015

Eriksson and
Sellstrom,
2010

Haugan et al.,
2021

Hodge et al.,
1997

Hogberg et al.,
2020

Hogberg, 2021

Hosseinkhani
et al., 2020a

Unnamed 17-item scale

HBSC single schoolwork
pressure item

Perception about Stress of
Adolescents scale

3 item HBSC scale

3 item HBSC scale

4 items on examination
expectations

HBSC single schoolwork
pressure item

HBSC single schoolwork
pressure item

TAASQ (Future Concerns,
Academic Competition,
and Stress of Parent
Involvement subscales) (
Hosseinkhani et al.,
2020b)

more symptoms
experienced more than
once a week)

Mental distress

Psychosomatic
symptoms

Psychological distress
(caseness)

Psychosomatic
symptoms

Emotional problems

Psychological distress

Psychosomatic
symptoms

Psychological health
complaints

Mental health
symptoms

Brief Symptom Inventory
(Anxiety, Depression &
Somatization Subscales)
(Derogatis and Spencer,
1993)

HBSC-SCL

GHQ-28

HBSC-SCL

SDQ (Goodman, 1997)

GHQ-30 item (Goldberg,
1972)

HBSC-SCL

HBSC-SCL
(psychological subscale)

SDQ - Persian version
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Academic stress was positively
associated with mental distress
(unstandardised coefficient = 0.53,
p < 0.001)

Academic stress was associated
with binary GHQ scores (OR = 2.3,
95 % CI: 1.2-4.6)

Academic stress from (a) academic
competition and (b) parental
involvement was not associated
with mental health symptoms
(coefficients not reported). Future
concerns was positively associated
with mental health symptoms
(standardised coefficient = 0.12, p
=0.001).

experiencing two or more
psychological health complaints.

Males:

Age 11: OR = 2.54 (95 % CI: 2.3-
2.81)

Age 13: OR = 2.15 (95 % CL:
1.95-2.38)

Age 15: OR = 2.2 (95 % CI:
2.01-2.42)

Females:

Age 11: OR = 2.67 (95 % CI:
2.6-2.97)

Age 13: OR = 2.49 (95 % CIL:
2.26-2.97)

Age 15: OR = 2.29 (95 % CI:
2.04-2.57)

Schoolwork pressure had a positive
association with psychosomatic
health complaints, with a 1-point
increase in schoolwork pressure
associated with a 1.98-point
increase in the frequency of
psychosomatic health complaints
(95 % CI: 1.96-2).

Academic stress was significantly
associated with binary GHQ scores
(OR = 2.2, 95 % CI: 1.1-4.4)

A higher level of school demands,
was associated with increased odds
of psychosomatic symptoms (OR =
1.30, 95 % CI: 1.27-1.34).

School stress was positively
associated with the level of
emotional problems for both girls
(standardised coefficient = 0.36)
and boys (standardised coefficient
=0.39).

Stress from examination
expectations was not associated
with psychological distress.
School-related stress was positively
associated with psychosomatic
symptoms. In 1993, a 1-point
increase in school-related stress
was associated with a 1.4 increase
in psychosomatic symptoms. In
2017, a 1-point increase in school-
related stress was associated with a
2.2 increase in psychosomatic
symptoms (all unstandardised
coefficients).

School stress had a positive
association with mental health
symptoms in all models (p <
0.001).

Future concerns were positively
associated with mental health
symptoms (standardised
coefficient = 0.08, p = 0.001).

(continued on next page)
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Reference Academic pressure

measure

Outcome

Measure

Results summary

Unadjusted

Adjusted

Long et al.,
2020

Single perceived exam
pressure item

Lonnfjord and Single perceived exam

Hagquist, pressure item

2021

Nygren and
Hagquist,
2019

HBSC single school
demands item

Redmond et al.,
2022

HBSC single schoolwork
pressure item

Ringdal et al.,
2020

ASQ-N (school
performance subscale) (
Moksnes et al., 2010)

Song et al., ASLEC (Liu et al., 1997)

2020

Sonmark et al.,
2016

HBSC single schoolwork
pressure item

Torsheim and 3 item HBSC scale

Wold, 2001

HBSC Academic Stress
subscale + High
Academic Expectations
subscale

Torsheim et al.,
2003

Zahir Izuan
et al.,, 2018

ESSA (Sun et al., 2011)

Psychological distress

Psychosomatic
symptoms

Psychosomatic
symptoms

Psychosomatic
symptoms (two or more
symptoms)

Depressive and anxiety
symptoms

Emotional problems

Psychosomatic
symptoms

Psychosomatic
symptoms

Psychosomatic
symptoms

Mental health
(categorised as normal,
borderline, abnormal)

GHQ-12 (Goldberg and
Williams, 1988)

Psychosomatic Problems
Scale (Hagquist, 2001)

Psychosomatic Problems
Scale

HBSC-SCL

10-item Hopkins
Symptom Checklist (
Strand et al., 2003)

SDQ - Chinese version

HBSC-SCL

HBSC-SCL

HBSC-SCL

SDQ
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Perceived exam pressure was
positively associated with
psychological distress
(unstandardised coefficient = 0.49,
p < 0.05).

Students reporting a high degree
(OR = 23.97, 95 % CI: 15.72-
36.55) or moderate degree (OR =
4.12, 95 % CI: 2.89-5.86) of
schoolwork pressure had higher
odds of reporting a high degree of
psychosomatic symptoms in
comparison to those with low
levels of schoolwork pressure.

Students with higher levels of
educational stress more likely to
have poor mental health, than

Perceived exam pressure was
positively associated with
psychological distress
(unstandardised coefficient = 0.47,
p < 0.05).

Students reporting a high degree
(OR = 14.33, 95 % CI: 8.72-23.55)
or moderate degree (OR = 3.27, 95
% CI: 2.16-4.93) of schoolwork
pressure had higher odds of
reporting a high degree of
psychosomatic symptoms in
comparison to those with low
levels of schoolwork pressure.
Students that reported high
demands from teachers had higher
odds of experiencing a higher
degree of psychosomatic problems
(>90th percentile) than students
reporting lower levels of teachers
demands (OR = 3.76, 95 % CI:
3.18-4.45).

High schoolwork pressure was
positively associated with a high
level of psychosomatic symptoms
in all three countries (Australia:
OR = 3.03 (95 % CI = 2.34-3.92).
England: OR = 3.6 (95 % CI =
2.57-5.06). Spain: OR = 2.21 (95
% CI = 1.57-2.86)).
School-related stress was positively
associated with symptoms of
anxiety and depression
(unstandardised coefficient = 0.18,
p < 0.001).

Students with high study pressure
had increased odds of emotional
symptoms in comparison to those
with low study pressure (OR =
2.79, 95 % CI: 2.32-3.35).

High schoolwork pressure was
positively associated with the
frequency of psychosomatic
complaints across all tested school
years in both French and Swedish
samples.

France: age 11 unstandardised
coefficient = 4.6 (p < 0.001), age
13 unstandardised coefficient =
4.42(p < 0.001) (, age 15
unstandardised coefficient = 4.72
(p < 0.001). Sweden: age 11
unstandardised coefficient = 4.26
(p < 0.001), age 13 unstandardised
coefficient = 4.92 (p < 0.001), age
15 unstandardised coefficient =
4.42 (p < 0.001).

Academic stress was positively
associated with the frequency of
psychosomatic complaints
(unstandardised coefficient = 0.23,
p < 0.001).

School-related stress at baseline
was positively associated with
psychosomatic symptoms at 6-
month (standardised coefficient =
0.09, p < 0.01), and at 12-month
(standardised coefficient = 0.11, p
< 0.01) follow-ups.

Both students with high education
stress (OR = 8.18, 95 % CI: 4.25-
15.75), and medium educational
stress (OR = 2.99, 95 % CI: 1.53-

(continued on next page)
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Reference Academic pressure Outcome Measure

measure

Results summary

Unadjusted Adjusted

5.83) were more likely to have
poor mental health than those with
low levels of educational stress.

those with medium or low levels of
stress (x2 =57, p < 0.001).

Effect estimates, 95 % confidence intervals and p-values are displayed where reported. OR = odds ratio. ASLEC = Adolescent Self-Rating Life Events Checklist. ASQ-N
= Norwegian version of the Adolescent Stress Questionnaire. ESSA = Educational Stress Scale for Adolescents. GHQ = General Health Questionnaire. HBSC-SCL =
Health Behaviour in School-aged Children symptom checklist IAASQ = Iranian Adolescents Academic Stress Questionnaire. SDQ = Strength & Difficulties

Questionnaire.

The High Parental Expectations (HPE) four-item scale, developed in
a study of American students at high and middle schools, was used in
one study (Ma et al., 2018). The HPE scale assesses perceived parental
pressure towards academic achievement and attainment and displayed
good internal consistency in the original study (Fuligni, 1997). We found
no evidence of scale development or validation.

Other measures of academic pressure included scales developed
specifically for the study they were used in (Chyu and Chen, 2022; Deb
et al., 2015b; Eriksson and Sellstrom, 2010; Fu et al., 2022; Haugan
et al.,, 2021; Hodge et al., 1997; Jiang et al., 2021; Li et al., 2022;
Lonnfjord and Hagquist, 2021; Sun and Hui, 2007; Torsheim et al.,
2003; Torsheim and Wold, 2001). We were unable to identify evidence
of development of these measures. In comparison to the validated scales
these typically featured fewer items and a narrow focus on single aspects
of academic pressure such as schoolwork pressure or examination
expectations.

We found five academic pressure subscales within broader measures
of adolescent stress, which were used in seven studies. These subscales
included “Study Pressure” from the Adolescent Self-Rating Life Events
Checklist (n = 2) (Liu et al., 1997), “School Performance” from the
Norwegian version of the Adolescent Stress Questionnaire (n 2)
(Moksnes et al., 2010), “Academic-related stressors” from the Secondary
School Stressor Questionnaire (n = 1) (Yusoff, 2011) “Academic Pres-
sure stressors” from the Inventory of Parental Influence (n 1)
(Campbell, 1994), and “Future Concerns”, “Academic Competition”,
and “Stress of Parent Involvement” from the Iranian Adolescents Aca-
demic Stress Questionnaire (n = 1) (Hosseinkhani et al., 2020Db).

We identified seven single item measures used in 13 studies, which
assessed level of pressure or stress from exams, parents, schoolwork,
teachers, or school.

3.3. Narrative synthesis

3.3.1. Depression

Depression was the second-most common outcome, with 19 studies
included (Table 2). Depression outcome measures included depressive
symptoms (n = 15), approximations of clinical diagnoses (n = 3), and a
latent construct of psychological adjustment comprising depressive
symptoms, loneliness, and self-esteem (n 1) (Song et al., 2019).
Sixteen cross-sectional studies reported positive associations between
academic pressure and depression, with one finding no evidence of an
association. In one case-control study, adolescents that met the criteria
for depression reported greater levels of academic stress than controls
(Jayanthi et al., 2015).

Of the three prospective cohort studies, two found evidence of an
association between academic pressure and depressive symptoms at
follow-up after adjusting for depressive symptoms at baseline (Fu et al.,
2022; Kaman et al., 2021). In a study of 632 German adolescents, aca-
demic pressure was positively associated with depressive symptoms at
the 5-year follow-up among boys but not girls (Kaman et al., 2021). An
analysis of the first two waves of the China Education Panel survey
found that academic stress at baseline was positively associated with
depressive symptoms at follow-up one year later (Fu et al., 2022). In a
study of 520 English adolescents, there was no evidence that depressive
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symptoms increased as examinations approached (6 to 8 weeks before
examinations compared to one week before) (Locker and Cropley,
2004).

3.3.2. Anxiety

Five cross-sectional studies reported anxiety outcomes (Table 3). In
all cross-sectional studies, academic pressure was found to be positively
associated with anxiety symptoms. In the single prospective cohort
study, there was no evidence that students’ level of anxiety symptoms
were associated with proximity to examinations (Locker and Cropley,
2004).

3.3.3. Mixed depressive and anxiety symptoms

Mixed anxiety and depressive symptoms was the most commonly
assessed outcome, with 20 studies included (Table 4). Eight cross-
sectional studies reported a positive association between academic
pressure and psychosomatic symptoms. In a repeated cross-sectional
survey of secondary school students in Sweden, the magnitude of the
association between academic pressure and psychosomatic symptoms
had increased in recent years (Hogberg et al., 2020) Compared with
adolescents in 1993, school-related stress had a stronger positive asso-
ciation with psychosomatic symptoms among adolescents in 2017. In
the single longitudinal study (of 767 Norwegian adolescents), school-
related stress at baseline was found to be positively associated with
psychosomatic symptoms at 6- and 12-month follow-ups (Torsheim
et al., 2003).

A further 10 studies reported a positive association between aca-
demic pressure and mixed anxiety and depressive symptoms, measured
as mental or psychological distress (n = 3), psychological health com-
plaints (n = 2), emotional problems (n = 2), mental health symptoms (n
= 2), and depressive and anxiety symptoms (n = 1). One study found no
association between stress from examination expectations and psycho-
logical distress (Hodge et al., 1997).

3.3.4. Service use

In a study of Canadian adolescents, mental health-related hospital
admissions were found to be highest from January to April, and in
October and November and lowest during periods of school closure in
July, August and December (Slaunwhite et al., 2019). In a study of
stress-related emergency hospital admissions in England, admissions
were highest for adolescents during term-time and lowest during school
holidays (Blackburn et al., 2021).

3.3.5. Non-suicidal self-harm

We found only one single study that measured NSSH (Table 5). In the
time-series study of 1583 adolescents there was evidence that pre-
sentations to hospitals in Oxford (UK) for NSSH varied across the year
(Hawton et al., 2003). Presentations were lowest during summer and
winter school closures (July to September and December). These find-
ings suggest a possible role for school-based stressors although academic
pressure cannot be distinguished from other stressors such as bullying.
We found no studies that directly assessed the association between ac-
ademic pressure and non-suicidal self-injury.
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Summary of service use, NSSH, suicide attempts, suicidal ideation and suicide outcomes.

Reference Academic Outcome Measure Results summary
ressure
p Unadjusted Adjusted
measure
Service use
Blackburnetal.,  Timingwithin  Service use Stress-related emergency Stress-related admissions were highest
2021 year admission hospital during term-time, and lowest during
school holidays.
Slaunwhite Timing within  Service use Mental health-related hospital Psychiatric hospital admissions were
et al., 2019 year admission highest from January through April, and

Non-suicidal self-harm

Hawton et al.,
2003

Suicidal ideation
Ang and Huan,
2006a

Masood et al.,
2018

Shang et al.,
2014

Sun and Hui,
2007

Zhang et al.,
2019

Suicide attempt
Carbone et al.,
2019

Spiller et al.,
2020

Suicide
Hansen and
Lang, 2011

Lahti et al.,
2007

Timing within
year

AESI (Ang
and Huan,
2006b)
ESSA (Sun
et al., 2011)

ERI-S (Li
et al., 2010b)

Chinese
Academic
Pressure Scale

Single
academic
pressure item

Timing within
year

Timing within
year

Timing within
year

Timing within
year

Non-suicidal
self-harm

Suicidal
ideation

Suicidal
ideation

Suicidal
ideation
(previous 6
months)

Suicidal
ideation

Suicidal
ideation
(previous 12
months)

Suicide
attempts and
ideation

Suicide
attempts

Suicide

Suicide

Presentation for non-suicidal
self-harm to a general hospital
between 1990 and 2000

SIQ—Junior High School
Version (Reynolds, 1988)

SIQ

Single item adapted from the US
Youth Risk Behaviour Survey (
Zullig et al., 2006)

Single item in the Chinese-BDI-II
(Chinese Behavioral Science
Corporation, 2000), and four
items from the SSI (Beck et al.,
1979)

Single item adapted from the
Chinese Youth Risk Behaviour
Surveillance (Brener et al.,
2002)

Emergency department
attendance related to suicidal
ideation or suicide attempt
between 2010 and 2014
Records of suicide attempts by
self-poisoning from the National
Poison Data System database
between 2000 and 2018

Suicides recorded on the
Multiple Cause of-

Death Public Use Files between
1980 and 2004

Shooting suicides recorded on
official death certificates from
1988 to 2004 in Oulu, Finland
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then in November. Admissions were
lower in July, August, and December.

A decrease in the number of presentations
for NSSH from July to September, with
smaller reductions also seen in April and
December.

Academic stress had a positive association
with suicidal ideation (standardised
coefficient = 0.22, p < 0.001).

Students who screened positive for
suicidal ideation expressed greater levels
of academic stress than a matched control
group (t =5.17, p = 0.001)

Effort-reward imbalance was positively
associated with suicidal ideation in the
previous 6 months (increase in one SD of
effort-reward imbalance: OR = 2.34, 95 %
CI: 1.8-3.05). Effort was positively
associated with suicidal ideation in the
previous 6 months (increase in one SD of
effort-reward imbalance: OR = 1.55, 95 %
CIL: 1.21-1.98).

For both boys and girls, high levels of
academic pressure were associated with
suicidal ideation in the past 12 months (p
< 0.001).

Suicides decreased in June, July, August
and December in the 5- to 17-year-old
group. This trend was not observed in the
older age group.

There was a decrease in suicide attempts
in the non-school months of June, July
and August compared to traditional
schooling months of September to May for
those between the ages of 10 and 18 (p <
0.01). This trend was not found in older
non-schooling groups.

Suicide rates for 14- to 18-year-olds were
lower in June, July, August and
December, with rates highest in January
and March. This trend was not due to the
impact of Seasonal Affective Disorder.
Suicides peaked in the Autumn months of
August, September, and October for under

Worry about grades was associated with
suicidal ideation (standardised
coefficient = 0.12, p < 0.05), however
there was no association between suicidal
ideation and other subscales of the ESSA:
pressure from study (0.03), despondency
(0.12), self-expectation (0.07), and
workload (0.02).

Effort-reward imbalance was positively
associated with suicidal ideation in the
previous 6 months (increase in one SD of
effort-reward imbalance: OR = 1.77; 95 %
CI; 1.34-2.35). Effort was positively
associated with suicidal ideation in the
previous 6 months (increase in one SD of
effort-reward imbalance: OR = 1.41, 95 %
CL: 1.1-1.81).

There was no evidence of an association
between academic pressure and suicidal
ideation.

Students with high academic pressure had
increased odds of considered suicide in
the past 12 months in comparison to those
with low academic pressure (Boys: OR =
1.55, 95 % CI: 1.30-1.85. Girls: OR: 2.42,
95 % CI: 1.05-3).

(continued on next page)
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Reference Academic Outcome Measure Results summary
pressure Unadjusted Adjusted
measure
18 year olds (y* = 24.7, p < 0.001). This
trend was not found in adults.
Matsubayashi Timing within  Suicide Death records compiled by the Increases in suicides for middle and high
et al., 2016 year Japanese Ministry of Health, school students when each school term
Labour and Welfare between starts, with the rate of suicide decreased
1974 and 2014 during school breaks. This pattern was not
found for university students or working
young adults.
McCleary et al., Timing with Suicide Records of suicide from the In boys under 16 years of age, suicides

1991 National Center for Health
Statistics between 1973 and

1985

year

peaked in January, February, and
November. There was a decrease in
suicides in June, July and December. This
trend was not found in girls.

Effect estimates, 95 % confidence intervals and p-values are displayed where reported. OR = odds ratio. AESI = Academic Expectations Stress Inventory. BDI = Beck
Depression Inventory. ERI-S = Effort-Reward Imbalance at School. ESSA = Educational Stress Scale for Adolescents. SIQ = Suicidal Ideation Questionnaire. SSI = Scale

for Suicidal Ideation.

3.3.6. Suicidal ideation

We found five cross-sectional studies that measured suicidal idea-
tion, all finding an association between academic pressure and suicidal
ideation (Table 5). Three studies assessed current suicidal ideation. In a
study of 200 adolescents from Pakistan, suicidal ideation was positively
associated with adolescents’ worries about grades, but there was no
evidence of an association with study-related pressure, despondency,
self-expectation or level of workload (Masood et al., 2018). Two studies
assessed suicidal ideation over the past 6- or 12-months, both finding
that academic pressure was associated with suicidal ideation (Shang
et al., 2014; Zhang et al., 2019).

3.3.7. Suicide attempts

Suicide attempts in adolescents were rarer during non-school months
of June, July, and August in two US studies assessing the rate of hospital
admissions for suicide attempt across the year (Carbone et al., 2019;
Spiller et al., 2020).

3.3.8. Suicide

Four studies assessed suicide according to timing within the year.
Two studies in the US found adolescent suicide rates were lowest in
periods of school closure in the summer and winter (Hansen and Lang,
2011; McCleary et al., 1991) In Japan, suicides also followed a trend
where rates were lowest during school closures, and highest at the start
of each academic term (Matsubayashi et al., 2016). In a Finnish study of
suicides by shooting, a peak was observed in Autumn and there was no
clear reduction in suicides during school holidays or examination pe-
riods (Lahti et al., 2007).

4. Discussion

We found 52 studies investigating the association between academic
pressure, or timing within the school year, and mental health outcomes.
These studies were from a range of countries, suggesting international
concern about the potential mental health consequences of academic
pressure. Generally, we found evidence of a positive association between
academic pressure and adolescent mental health problems. Of the 52
studies included, 48 found evidence of a positive association with at
least one mental health outcome. Most studies assessed mixed anxiety
and depression as the outcome, with 19 of the 20 studies finding evi-
dence of a positive association. Positive associations between measures
of academic pressure and the mental health outcome of interest were
found in 17 of the 19 studies investigating depressive symptoms, five of
the six studies investigating anxiety symptoms, and in four of the five
studies assessing suicidal ideation. All but one of the nine studies
investigating timing with the school year found that suicides, suicide
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attempts, mental health-related hospital presentations, and non-suicidal
self-injury were lowest during periods of school closure, suggesting a
potential association with academic pressure within term time.

Most studies used representative samples, and most were relatively
large (35 studies had a sample of over 1000 participants). However,
most studies were cross-sectional. This precludes conclusions about the
direction of associations as academic pressure may have followed
mental health problems. Adolescents with pre-existing mental health
problems may be more prone to negative beliefs about school and failure
and report higher levels of academic pressure. Many studies insuffi-
ciently accounted for variables that might confound associations be-
tween academic pressure and mental health. Measures of academic
pressure varied in the items they were assessing, and in some cases,
measures were single items or unvalidated. We found no studies with
samples exclusively from primary schools. This is probably because
academic pressure and the risk of mental health problems is higher in
older age groups (Solmi et al., 2021; Wuthrich et al., 2020). There were
also few studies from low- and lower-middle-income countries. No
studies investigated demographic or contextual factors which might
modify associations, such as socioeconomic status, area-level depriva-
tion, or the fee-paying status of the school.

We found three prospective cohort studies that investigated associ-
ations between academic pressure and future mental health, after
adjusting for baseline mental health (Fu et al., 2022; Kaman et al., 2021;
Torsheim et al., 2003). Each found evidence of an association between
academic pressure and mental health at follow-up, suggesting potential
causal associations. However, these studies had limitations. Two of the
samples were relatively small compared with other studies in the review
(Kaman et al., 2021; Torsheim et al., 2003), and neither study used
measures of academic pressure which had evidence of scale develop-
ment and testing, so measures may not be valid.

Almost all studies adjusted for a limited range of confounders.
Observed associations between academic pressure and adolescent
mental health problems could instead be explained by unmeasured
variables, for example educational attainment, prior mental health
problems or family history of mental health problems. Future studies
should adjust for a broad range of confounders and/or use advanced
causal inference methods in order to establish whether the association is
causal. Longitudinal studies of timing within the school year focused on
suicide, presentations to hospital emergency departments and admis-
sions to mental health hospitals, and tended to consistently show that
mental health problems were lowest during school holidays. This sug-
gests that cases of severe adolescent mental health problems are fewer
during periods when academic pressure is likely to be lower. However,
we cannot rule out other school-related stressors which might explain
this association, such as bullying. These were also likely to have



T. Steare et al.

included a small number of adolescents not attending school. We did not
find any studies reporting the association between timing within the
school year with more common adolescent mental health problems,
such as depression and anxiety, or with primary care service use where
the vast majority of young people present to.

Measures varied in terms of the aspects of academic pressure
assessed, whether they were scales or single items. Only a few studies
used a measure which had undergone any previous validation. Despite
the significant interest in academic pressure, it often remains poorly
measured and there appears to be little consensus regarding which are
the key contributing constructs. However, findings were generally
consistent across measures, indicating that different aspects of academic
pressure are associated with adolescent mental health outcomes. Future
studies should use scales that measure a broad range of academic
pressure domains, but existing scales may need to be adapted to specific
countries, cultures, and schooling systems.

Our systematic review has several limitations. The term academic
pressure is often used inconsistently across studies (Kaynak et al., 2021).
We searched four major databases, carried out forwards and backwards
citation searching, and included a broad range of search terms to
improve our search strategy. However, it is possible that we missed
studies. Due to the diversity of study design and measurement, we were
unable to conduct a meta-analysis.

Our findings suggest that academic pressure is a potentially modifi-
able common risk factor for adolescent mental health problems. How-
ever, the vast majority studies used cross-sectional data limiting causal
inferences. If this association is causal, modifying academic pressure
through interventions at an individual, school or policy-level could
reduce the rising incidence of adolescent mental health problems, and
have wide-reaching health and social benefits.

Funding

Research funded by UCL Health of the Public small grants scheme
and the Wellcome Institutional Strategic Support Fund (ISSF). The
funder had no role in the study design, analysis, interpretation of data,
writing the paper or the decision to submit for publication. GL is sup-
ported by a Sir Henry Dale Fellowship jointly funded by the Wellcome
Trust and the Royal Society (Grant Number 223248/Z/21/7).

CRediT authorship contribution statement

GL, AS & TS designed the study. TS did the search, data extraction,
quality assessment, and wrote the paper. GL & CGM contributed to the
search and data extraction. TS led the narrative synthesis with input
from GL, CGM & AS. All authors contributed to consecutive drafts and
approved the final manuscript.
Declaration of competing interest

None.

Acknowledgments

We thank Wengqianglong Li (Ayden Lee) and Jane Hahn for their
translation of academic pressure scales.

Appendix A. Supplementary material

Supplementary data to this article can be found online at https://doi.
org/10.1016/j.jad.2023.07.028.

315

Journal of Affective Disorders 339 (2023) 302-317
References

Ang, R.P., Huan, V.S., 2006a. Relationship between academic stress and suicidal
ideation: testing for depression as a mediator using multiple regression. Child
Psychiatry Hum. Dev. 37, 133-143. https://doi.org/10.1007/510578-006-0023-8.

Ang, R.P., Huan, V.S., 2006b. Academic expectations stress inventory. Educ. Psychol.
Meas. 66, 522-539. https://doi.org/10.1177/0013164405282461.

Asher, S.R., Hymel, S., Renshaw, P.D., 1984. In: Asher, Steven R., Hymel, Shelley,
Peter, D. (Eds.), Loneliness in Children, 55. Renshaw Published by: Wiley on behalf
of the Society for Research in Child Development Stable. URL: http://www.jstor.org/
stable/1130015, 1456-1464.

Beck, A., Kovacs, M., Weissman, A., 1979. Assessment of suicidal ideation: the Scale for
Suicide Ideation. J. Consult. Clin. Psychol. 47, 343-352.

Beck, A., Steer, R., Brown, G., 1996. Beck Depression Inventory, 2nd edition (San
Antonio, TX).

Bersia, M., Berchialla, P., Charrier, L., Lemma, P., Borraccino, A., Nardone, P.,
Pierannunzio, D., Ciardullo, S., Comoretto, R.I., Dalmasso, P., 2022. Mental well-
being: 2010-2018 trends among Italian adolescents. Int. J. Environ. Res. Public
Health 19, 2010-2018. https://doi.org/10.3390/ijerph19020863.

Blackburn, R., Ajetunmobi, O., Mc Grath-Lone, L., Hardelid, P., Shafran, R., Gilbert, R.,
Wijlaars, L., 2021. Hospital admissions for stress-related presentations among
school-aged adolescents during term time versus holidays in England: weekly time
series and retrospective cross-sectional analysis. BJPsych Open 7. https://doi.org/
10.1192/bjo.2021.1058.

Boateng, G.O., Neilands, T.B., Frongillo, E.A., Melgar-Quinonez, H.R., Young, S.L., 2018.
Best practices for developing and validating scales for health, social, and behavioral
research: a primer. Front. Public Health 6, 1-18. https://doi.org/10.3389/
fpubh.2018.00149.

Bonell, C., Allen, E., Warren, E., McGowan, J., Bevilacqua, L., Jamal, F., Legood, R.,
Wiggins, M., Opondo, C., Mathiot, A., Sturgess, J., Fletcher, A., Sadique, Z.,
Elbourne, D., Christie, D., Bond, L., Scott, S., Viner, R.M., 2018. Effects of the
learning together intervention on bullying and aggression in English secondary
schools (INCLUSIVE): a cluster randomised controlled trial. Lancet 392, 2452-2464.
https://doi.org/10.1016/50140-6736(18)31782-3.

Brener, N.D., Kann, L., McManus, T., Kinchen, S.A., Sundberg, E.C., Ross, J.G., 2002.
Reliability of the 1999 youth risk behavior survey questionnaire. J. Adolesc. Health
31, 336-342. https://doi.org/10.1016/51054-139X(02)00339-7.

Byrne, D.G., Davenport, S.C., Mazanov, J., 2007. Profiles of adolescent stress: the
development of the adolescent stress questionnaire (ASQ). J. Adolesc. 30, 393-416.
https://doi.org/10.1016/j.adolescence.2006.04.004.

Campbell, J.R., 1994. Developing cross-cultural/cross-national instruments: using cross-
national methods and procedures. Int. J. Educ. Res. 21, 675-684. https://doi.org/
10.1016/0883-0355(94)90040-X.

Campbell, M., McKenzie, J.E., Sowden, A., Katikireddi, S.V., Brennan, S.E., Ellis, S.,
Hartmann-Boyce, J., Ryan, R., Shepperd, S., Thomas, J., Welch, V., Thomson, H.,
2020. Synthesis without meta-analysis (SWiM) in systematic reviews: reporting
guideline. BMJ 368. https://doi.org/10.1136/bmj.16890.

Carbone, J.T., Holzer, K.J., Vaughn, M.G., 2019. Child and adolescent suicidal ideation
and suicide attempts: evidence from the healthcare cost and utilization project.

J. Pediatr. 206, 225-231. https://doi.org/10.1016/].jpeds.2018.10.017.

Castellvi, P., Lucas-Romero, E., Miranda-Mendizabal, A., Parés-Badell, O., Almenara, J.,
Alonso, 1., Blasco, M.J., Cebria, A., Gabilondo, A., Gili, M., Lagares, C., Piqueras, J.
A., Roca, M., Rodriguez-Marin, J., Rodriguez-Jimenez, T., Soto-Sanz, V., Alonso, J.,
2017. Longitudinal association between self-injurious thoughts and behaviors and
suicidal behavior in adolescents and young adults: a systematic review with meta-
analysis. J. Affect. Disord. 215, 37-48. https://doi.org/10.1016/j.jad.2017.03.035.

Cella, D., Riley, W., Stone, A., Rothrock, N., Reeve, B., Yount, S., Amtmann, D., Bode, R.,
Buysse, D., Choi, S., Cook, K., Devellis, R., Dewalt, D., Fries, J.F., Gershon, R.,
Hahn, E.A., Lai, J.S., Pilkonis, P., Revicki, D., Rose, M., Weinfurt, K., Hays, R., 2010.
The patient-reported outcomes measurement information system (PROMIS)
developed and tested its first wave of adult self-reported health outcome item banks:
2005-2008. J. Clin. Epidemiol. 63, 1179-1194. https://doi.org/10.1016/j.
jclinepi.2010.04.011.

Chien, C.P., Cheng, T.A., 1985. Depression in Taiwan: epidemiological survey utilizing
CES-D. Folia Psychiatr. Neurol. Jpn. 87, 335-338.

Chinese Behavioral Science Corporation, 2000. The Chinese Version of the Beck
Depression Inventory, 2nd edn. Harcourt Brace, New York.

Chyu, E.P.Y., Chen, J.K., 2022. Associations between academic stress, mental distress,
academic self-disclosure to parents and school engagement in Hong Kong. Front.
Psychiatry 13. https://doi.org/10.3389/fpsyt.2022.911530.

Cosma, A., Stevens, G., Martin, G., Duinhof, E.L., Walsh, S.D., Garcia-Moya, 1., Kolt6, A.,
Gobina, I., Canale, N., Catunda, C., Inchley, J., de Looze, M., 2020. Cross-national
time trends in adolescent mental well-being from 2002 to 2018 and the explanatory
role of schoolwork pressure. J. Adolesc. Health 66, S50-S58. https://doi.org/
10.1016/j.jadohealth.2020.02.010.

Deb, S., Strodl, E., Sun, J., 2015. Academic stress, parental pressure, anxiety and mental
health among Indian high school students. Int. J. Psychol. Behav. Sci. 2015, 26-34.
https://doi.org/10.5923/j.ijpbs.20150501.04.

Derogatis, L., Spencer, P., 1993. Brief Symptom Inventory. Pearson.

Eriksson, U., Sellstrom, E., 2010. School demands and subjective health complaints
among Swedish schoolchildren: a multilevel study. Scand. J. Public Health 38,
344-350. https://doi.org/10.1177/1403494810364683.

Fildes, J., Robbins, A., Cave, L., Perrens, B., Wearring, A., 2014. Youth Survey Report,
Mission Australia.


https://doi.org/10.1016/j.jad.2023.07.028
https://doi.org/10.1016/j.jad.2023.07.028
https://doi.org/10.1007/s10578-006-0023-8
https://doi.org/10.1177/0013164405282461
http://www.jstor.org/stable/1130015
http://www.jstor.org/stable/1130015
http://refhub.elsevier.com/S0165-0327(23)00851-0/rf0020
http://refhub.elsevier.com/S0165-0327(23)00851-0/rf0020
http://refhub.elsevier.com/S0165-0327(23)00851-0/rf0025
http://refhub.elsevier.com/S0165-0327(23)00851-0/rf0025
https://doi.org/10.3390/ijerph19020863
https://doi.org/10.1192/bjo.2021.1058
https://doi.org/10.1192/bjo.2021.1058
https://doi.org/10.3389/fpubh.2018.00149
https://doi.org/10.3389/fpubh.2018.00149
https://doi.org/10.1016/S0140-6736(18)31782-3
https://doi.org/10.1016/S1054-139X(02)00339-7
https://doi.org/10.1016/j.adolescence.2006.04.004
https://doi.org/10.1016/0883-0355(94)90040-X
https://doi.org/10.1016/0883-0355(94)90040-X
https://doi.org/10.1136/bmj.l6890
https://doi.org/10.1016/j.jpeds.2018.10.017
https://doi.org/10.1016/j.jad.2017.03.035
https://doi.org/10.1016/j.jclinepi.2010.04.011
https://doi.org/10.1016/j.jclinepi.2010.04.011
http://refhub.elsevier.com/S0165-0327(23)00851-0/rf0085
http://refhub.elsevier.com/S0165-0327(23)00851-0/rf0085
http://refhub.elsevier.com/S0165-0327(23)00851-0/rf0090
http://refhub.elsevier.com/S0165-0327(23)00851-0/rf0090
https://doi.org/10.3389/fpsyt.2022.911530
https://doi.org/10.1016/j.jadohealth.2020.02.010
https://doi.org/10.1016/j.jadohealth.2020.02.010
https://doi.org/10.5923/j.ijpbs.20150501.04
http://refhub.elsevier.com/S0165-0327(23)00851-0/rf0110
https://doi.org/10.1177/1403494810364683
http://refhub.elsevier.com/S0165-0327(23)00851-0/rf0120
http://refhub.elsevier.com/S0165-0327(23)00851-0/rf0120

T. Steare et al.

Fu, Y., Ren, W., Liang, Z., 2022. Perceived academic stress and depressive symptoms
among Chinese adolescents: a moderated mediation analysis of overweight status.
J. Affect. Disord. 296, 224-232. https://doi.org/10.1016/j.jad.2021.09.060.

Fukuda, S., Yamano, E., Joudoi, T., Mizuno, K., Tanaka, M., Kawatani, J., Takano, M.,
Tomoda, A., Imai-Matsumura, K., Miike, T., Watanabe, Y., 2010. Effort-reward
imbalance for learning is associated with fatigue in school children. Behav. Med. 36,
53-62. https://doi.org/10.1080/08964281003774919.

Fuligni, A., 1997. The academic achievement of adolescents from immigrant families: the
roles of family background, attitudes, and behavior. Child Dev. 68, 351-363.

Gili, M., Castellvi, P., Vives, M., de la Torre-Luque, A., Almenara, J., Blasco, M.J.,
Cebria, A.L, Gabilondo, A., Pérez-Ara, M.A., Lagares, C., Parés-Badell, O.,
Piqueras, J.A., Rodriguez-Jiménez, T., Rodriguez-Marin, J., Soto-Sanz, V., Alonso, J.,
Roca, M., 2019. Mental disorders as risk factors for suicidal behavior in young
people: a meta-analysis and systematic review of longitudinal studies. J. Affect.
Disord. 245, 152-162. https://doi.org/10.1016/j.jad.2018.10.115.

Goldberg, D., 1972. The Detection of Psychiatric Illness by Questionnaire. London
University Press, London.

Goldberg, D., Williams, P., 1988. A User’s Guide to the General Health Questionnaire.

Goodman, R., 1997. The strengths and difficulties questionnaire: a research note. J. Child
Psychol. Psychiatry 38, 581-586. https://doi.org/10.1111/j.1469-7610.1997.
tb01545.x.

Guo, H., Yang, W., Cao, Y., Li, J., Siegrist, J., 2014. Effort-reward imbalance at school
and depressive symptoms in Chinese adolescents: the role of family socioeconomic
status. Int. J. Environ. Res. Public Health 11, 6085-6098. https://doi.org/10.3390/
ijerph110606085.

Hagquist, C., 2001. Evaluating composite health measures using Rasch modelling: an
illustrative example. Soz. Praventivimed. 46, 369-378. https://doi.org/10.1007/
BF01321663.

Hansen, B., Lang, M., 2011. Back to school blues: seasonality of youth suicide and the
academic calendar. Econ. Educ. Rev. 30, 850-861. https://doi.org/10.1016/j.
econedurev.2011.04.012.

Hanspal, L., Krishnaswamy, P., Rose, M., Mary, T., Antony, J., Johnson, A.R., 2019. How
prevalent is depression among rural school-going adolescents: a cross-sectional study
in South Karnataka. J. Indian Assoc. Child Adolesc. Ment. Health 15, 124-139.

Haugan, J.A., Frostad, P., Mjaavatn, P.E., 2021. Girls suffer: the prevalence and
predicting factors of emotional problems among adolescents during upper secondary
school in Norway. Soc. Psychol. Educ. 24, 609-634. https://doi.org/10.1007/
s11218-021-09626-x.

Hawton, K., Hall, S., Simkin, S., Bale, L., Bond, A., Codd, S., Stewart, A., 2003. Deliberate
self-harm in adolescents: a study of characteristics and trends in Oxford, 1990-2000.
J. Child Psychol. Psychiatry 44, 1191-1198. https://doi.org/10.1111/1469-
7610.00200.

Ho, T.T.Q., Nguyen, B.T.N., Nguyen, N.P.H., 2022. Academic stress and depression
among Vietnamese adolescents: a moderated mediation model of life satisfaction and
resilience. Curr. Psychol. https://doi.org/10.1007/512144-022-03661-3.

Hodge, G.M., McCormick, J., Elliott, R., 1997. Examination-induced distress in a public
examination at the completion of secondary schooling. Br. J. Educ. Psychol. 67,
185-197. https://doi.org/10.1111/j.2044-8279.1997.tb01236.x.

Hogberg, B., 2021. Educational stressors and secular trends in school stress and mental
health problems in adolescents. Soc. Sci. Med. 270 https://doi.org/10.1016/j.
socscimed.2020.113616.

Hogberg, B., Strandh, M., Hagquist, C., 2020. Gender and secular trends in adolescent
mental health over 24 years — the role of school-related stress. Soc. Sci. Med. 250,
112890 https://doi.org/10.1016/j.socscimed.2020.112890.

Hong, Q.N., Fabregues, S., Bartlett, G., Boardman, F., Cargo, M., Dagenais, P.,

Gagnon, M.P., Griffiths, F., Nicolau, B., O’Cathain, A., Rousseau, M.C., Vedel, I.,
Pluye, P., 2018. The Mixed Methods Appraisal Tool (MMAT) version 2018 for
information professionals and researchers. Educ. Inf. 34, 285-291. https://doi.org/
10.3233/EFI-180221.

Hosseinkhani, Z., Hassanabadi, H.R., Parsaeian, M., Karimi, M., Nedjat, S., 2020a.
Academic stress and adolescents mental health: a multilevel structural equation
modeling (MSEM) study in northwest of Iran. J. Res. Health Sci. 20, 1-7. https://doi.
org/10.34172/jrhs.2020.30.

Hosseinkhani, Z., Nedjat, S., Parsaeian, M., Veisi Hampa, F., Hassanabadi, H.R., 2020b.
Designing and psychometric evaluation of Iranian Students’ Academic Stress
Questionnaire (IAASQ). Iran. J. Public Health 49, 701-710. https://doi.org/
10.18502/ijph.v49i4.3176.

Huang, Y., Chen, Y., 2015. Risk factors for depressed mood in a Taiwanese school-based
sample of adolescents: does spirituality have protective effects? Br. J. Soc. Work. 45,
2020-2037. https://doi.org/10.1093/bjsw/bcu016.

Jayanthi, P., Thirunavukarasu, M., Rajkumar, R., 2015. Academic stress and depression
among adolescents: a cross-sectional study. Indian Pediatr. 52, 217-219. https://doi.
org/10.1007/s13312-015-0609-y.

Jiang, S., Ren, Q., Jiang, C., Wang, L., 2021. Academic stress and depression of Chinese
adolescents in junior high schools: moderated mediation model of school burnout
and self-esteem. J. Affect. Disord. 295, 384-389. https://doi.org/10.1016/j.
jad.2021.08.085.

Kaman, A., Otto, C., Klasen, F., Westenhofer, J., Reiss, F., Holling, H., Ravens-
Sieberer, U., 2021. Risk and resource factors for depressive symptoms during
adolescence and emerging adulthood — a 5-year follow-up using population-based
data of the BELLA study. J. Affect. Disord. 280, 258-266. https://doi.org/10.1016/j.
jad.2020.11.036.

Kaynak, S., Sevgili Kogak, S., Kaynak, U., 2021. Measuring adolescents’ perceived
parental academic pressure: a scale development study. Curr. Psychol. https://doi.
0rg/10.1007/512144-021-01347-w.

316

Journal of Affective Disorders 339 (2023) 302-317

Kolves, K., de Leo, D., 2016. Adolescent suicide rates between 1990 and 2009: analysis of
age group 15-19 years worldwide. J. Adolesc. Health 58, 69-77. https://doi.org/
10.1016/j.jadohealth.2015.09.014.

Kovacs, M., 1985. The Children’s Depression Inventory (CDI). Psychopharmacol. Bull.
995-998.

Kroenke, K., Spitzer, R.L., Williams, J.B.W., n.d. The PHQ-9: Validity of a Brief
Depression Severity Measure 46202, 606-613.

Lahti, A., Résanen, P., Karvonen, K., Sarkioja, T., Meyer-Rochow, V.B., Hakko, H., 2007.
Autumn peak in shooting suicides of children and adolescents from Northern
Finland. Neuropsychobiology 54, 140-146. https://doi.org/10.1159/000098265.

Li, C., Zhang, X., Cheng, X., 2022. Associations among academic stress, anxiety,
extracurricular participation, and aggression: an examination of the general strain
theory in a sample of Chinese adolescents. Curr. Psychol. https://doi.org/10.1007/
512144-022-03204-w.

Li, H.C.W., Chung, O.K.J., Ho, K.Y., 2010a. Center for Epidemiologic Studies Depression
Scale for Children: psychometric testing of the Chinese version. J. Adv. Nurs. 66,
2582-2591. https://doi.org/10.1111/j.1365-2648.2010.05440.x.

Li, J., Shang, L., Wang, T., Siegrist, J., 2010b. Measuring effort-reward imbalance in
school settings: a novel approach and its association with self-rated health.

J. Epidemiol. 20, 111-118. https://doi.org/10.2188/jea.JE20090057.

Liu, X., Liu, L., Yang, J., Zhao, G., 1997. Reliability and validity of the adolescents self-
rating life events checklist. Chin. J. Psychol. 5, 34-36.

Liu, Y., Lu, Z., 2012. Chinese high school students’ academic stress and depressive
symptoms: gender and school climate as moderators. Stress. Health 28, 340-346.
https://doi.org/10.1002/smi.2418.

Locker, J., Cropley, M., 2004. Anxiety, depression and self-esteem in secondary school
children: an investigation into the impact of standard assessment tests (SATs) and
other important school examinations. Sch. Psychol. Int. 25, 333-345. https://doi.
org/10.1177/0143034304046905.

Lofstedt, P., Garcia-Moya, 1., Corell, M., Paniagua, C., Samdal, O., Vélimaa, R., Lyyra, N.,
Currie, D., Rasmussen, M., 2020. School satisfaction and school pressure in the WHO
European Region and North America: an analysis of time trends (2002-2018) and
patterns of co-occurrence in 32 countries. J. Adolesc. Health 66, S59-S69. https://
doi.org/10.1016/j.jadohealth.2020.03.007.

Long, E., Zucca, C., Sweeting, H., 2020. School climate, peer relationships, and
adolescent mental health: a social ecological perspective. Youth Soc. 1-16 https://
doi.org/10.1177/0044118X20970232.

Lonnfjord, V., Hagquist, C., 2021. The association of self-reported schoolwork pressure,
family factors and self-efficacy with psychosomatic problems. Eur. J. Soc. Work. 24,
603-616. https://doi.org/10.1080/13691457.2020.1722944.

Lundh, L.G., Wangby-Lundh, M., Paaske, M., Ingesson, S., Bjarehed, J., 2011. Depressive
symptoms and deliberate self-harm in a community sample of adolescents: a
prospective study. Depress. Res. Treat. 2011 https://doi.org/10.1155/2011/
935871.

Ma, Y., Siu, A., Tse, W.S., 2018. The role of high parental expectations in adolescents’
academic performance and depression in Hong Kong. J. Fam. Issues 39, 2505-2522.
https://doi.org/10.1177,/0192513X18755194.

Masood, A., Kamran, F., Qaisar, S., Ashraf, F., 2018. Anger, impulsivity, academic stress
and suicidal risk in suicide ideators and normal cohorts. J. Behav. Sci. 28, 20-37.

Matsubayashi, T., Ueda, M., Yoshikawa, K., 2016. School and seasonality in youth
suicide: evidence from Japan. J. Epidemiol. Community Health 1978 (70),
1122-1127. https://doi.org/10.1136/jech-2016-207583.

McCleary, R., Chew, K.S.Y., Hellsten, J.J., Flynn-Bransford, M., 1991. Age- and sex-
specific cycles in United States suicides, 1973 to 1985. Am. J. Public Health 81,
1494-1497. https://doi.org/10.2105/AJPH.81.11.1494.

Moksnes, U.K., Byrne, D.G., Mazanov, J., Espnes, G.A., 2010. Adolescent stress:
evaluation of the factor structure of the Adolescent Stress Questionnaire (ASQ-N).
Scand. J. Psychol. 51, 203-209. https://doi.org/10.1111/j.1467-9450.2009.00803.
X.

Moksnes, U.K., Bradley Eilertsen, M.E., Lazarewicz, M., 2016a. The association between
stress, self-esteem and depressive symptoms in adolescents. Scand. J. Psychol. 57,
22-29. https://doi.org/10.1111/sjop.12269.

Moksnes, U.K., Lghre, A., Lillefjell, M., Byrne, D.G., Haugan, G., 2016b. The association
between school stress, life satisfaction and depressive symptoms in adolescents: life
satisfaction as a potential mediator. Soc. Indic. Res. 125, 339-357. https://doi.org/
10.1007/s11205-014-0842-0.

Musa, R., Fadzil, M.A., Zain, Z., 2007. Translation, validation and psychometric
properties of Bahasa Malaysia version of the Depression Anxiety and Stress Scales
(DASS). ASEAN J. Psychiatry 8, 82-89.

National Education Union, 2018. Pressures at School Making Pupils Suicidal — NEU
survey [WWW Document].

National Education Union, 2019. The State of Education: Young People’s Mental Health
([WWW Document].).

Nguyen, D.T., Dedding, C., Pham, T.T., Wright, P., Bunders, J., 2013. Depression,
anxiety, and suicidal ideation among Vietnamese secondary school students and
proposed solutions: a cross-sectional study. BMC Public Health 13. https://doi.org/
10.1186/1471-2458-13-1195.

Nguyen, T., Le, V., Dunne, M., 2007. Validity and reliability of depression and anxiety
scales using in community-based adolescent research. Viet. J. Public Health 7,
25-31.

Nygren, K., Hagquist, C., 2019. Self-reported school demands and psychosomatic
problems among adolescents — changes in the association between 1988 and 2011?
Scand. J. Public Health 47, 174-181. https://doi.org/10.1177/1403494817725687.

Ouzzani, M., Hammady, H., Fedorowicz, Z., Elmagarmid, A., 2016. Rayyan-a web and
mobile app for systematic reviews. Syst. Rev. 5, 1-10. https://doi.org/10.1186/
513643-016-0384-4.


https://doi.org/10.1016/j.jad.2021.09.060
https://doi.org/10.1080/08964281003774919
http://refhub.elsevier.com/S0165-0327(23)00851-0/rf0135
http://refhub.elsevier.com/S0165-0327(23)00851-0/rf0135
https://doi.org/10.1016/j.jad.2018.10.115
http://refhub.elsevier.com/S0165-0327(23)00851-0/rf0145
http://refhub.elsevier.com/S0165-0327(23)00851-0/rf0145
http://refhub.elsevier.com/S0165-0327(23)00851-0/rf0150
https://doi.org/10.1111/j.1469-7610.1997.tb01545.x
https://doi.org/10.1111/j.1469-7610.1997.tb01545.x
https://doi.org/10.3390/ijerph110606085
https://doi.org/10.3390/ijerph110606085
https://doi.org/10.1007/BF01321663
https://doi.org/10.1007/BF01321663
https://doi.org/10.1016/j.econedurev.2011.04.012
https://doi.org/10.1016/j.econedurev.2011.04.012
http://refhub.elsevier.com/S0165-0327(23)00851-0/rf0175
http://refhub.elsevier.com/S0165-0327(23)00851-0/rf0175
http://refhub.elsevier.com/S0165-0327(23)00851-0/rf0175
https://doi.org/10.1007/s11218-021-09626-x
https://doi.org/10.1007/s11218-021-09626-x
https://doi.org/10.1111/1469-7610.00200
https://doi.org/10.1111/1469-7610.00200
https://doi.org/10.1007/s12144-022-03661-3
https://doi.org/10.1111/j.2044-8279.1997.tb01236.x
https://doi.org/10.1016/j.socscimed.2020.113616
https://doi.org/10.1016/j.socscimed.2020.113616
https://doi.org/10.1016/j.socscimed.2020.112890
https://doi.org/10.3233/EFI-180221
https://doi.org/10.3233/EFI-180221
https://doi.org/10.34172/jrhs.2020.30
https://doi.org/10.34172/jrhs.2020.30
https://doi.org/10.18502/ijph.v49i4.3176
https://doi.org/10.18502/ijph.v49i4.3176
https://doi.org/10.1093/bjsw/bcu016
https://doi.org/10.1007/s13312-015-0609-y
https://doi.org/10.1007/s13312-015-0609-y
https://doi.org/10.1016/j.jad.2021.08.085
https://doi.org/10.1016/j.jad.2021.08.085
https://doi.org/10.1016/j.jad.2020.11.036
https://doi.org/10.1016/j.jad.2020.11.036
https://doi.org/10.1007/s12144-021-01347-w
https://doi.org/10.1007/s12144-021-01347-w
https://doi.org/10.1016/j.jadohealth.2015.09.014
https://doi.org/10.1016/j.jadohealth.2015.09.014
http://refhub.elsevier.com/S0165-0327(23)00851-0/rf0255
http://refhub.elsevier.com/S0165-0327(23)00851-0/rf0255
https://doi.org/10.1159/000098265
https://doi.org/10.1007/s12144-022-03204-w
https://doi.org/10.1007/s12144-022-03204-w
https://doi.org/10.1111/j.1365-2648.2010.05440.x
https://doi.org/10.2188/jea.JE20090057
http://refhub.elsevier.com/S0165-0327(23)00851-0/rf0275
http://refhub.elsevier.com/S0165-0327(23)00851-0/rf0275
https://doi.org/10.1002/smi.2418
https://doi.org/10.1177/0143034304046905
https://doi.org/10.1177/0143034304046905
https://doi.org/10.1016/j.jadohealth.2020.03.007
https://doi.org/10.1016/j.jadohealth.2020.03.007
https://doi.org/10.1177/0044118X20970232
https://doi.org/10.1177/0044118X20970232
https://doi.org/10.1080/13691457.2020.1722944
https://doi.org/10.1155/2011/935871
https://doi.org/10.1155/2011/935871
https://doi.org/10.1177/0192513X18755194
http://refhub.elsevier.com/S0165-0327(23)00851-0/rf0315
http://refhub.elsevier.com/S0165-0327(23)00851-0/rf0315
https://doi.org/10.1136/jech-2016-207583
https://doi.org/10.2105/AJPH.81.11.1494
https://doi.org/10.1111/j.1467-9450.2009.00803.x
https://doi.org/10.1111/j.1467-9450.2009.00803.x
https://doi.org/10.1111/sjop.12269
https://doi.org/10.1007/s11205-014-0842-0
https://doi.org/10.1007/s11205-014-0842-0
http://refhub.elsevier.com/S0165-0327(23)00851-0/rf0345
http://refhub.elsevier.com/S0165-0327(23)00851-0/rf0345
http://refhub.elsevier.com/S0165-0327(23)00851-0/rf0345
http://refhub.elsevier.com/S0165-0327(23)00851-0/rf0350
http://refhub.elsevier.com/S0165-0327(23)00851-0/rf0350
http://refhub.elsevier.com/S0165-0327(23)00851-0/rf0355
http://refhub.elsevier.com/S0165-0327(23)00851-0/rf0355
https://doi.org/10.1186/1471-2458-13-1195
https://doi.org/10.1186/1471-2458-13-1195
http://refhub.elsevier.com/S0165-0327(23)00851-0/rf0365
http://refhub.elsevier.com/S0165-0327(23)00851-0/rf0365
http://refhub.elsevier.com/S0165-0327(23)00851-0/rf0365
https://doi.org/10.1177/1403494817725687
https://doi.org/10.1186/s13643-016-0384-4
https://doi.org/10.1186/s13643-016-0384-4

T. Steare et al.

Page, M.J., Moher, D., Bossuyt, P.M., Boutron, 1., Hoffmann, T.C., Mulrow, C.D.,
Shamseer, L., Tetzlaff, J.M., Akl, E.A., Brennan, S.E., Chou, R., Glanville, J.,
Grimshaw, J.M., Hrébjartsson, A., Lalu, M.M., Li, T., Loder, E.W., Mayo-Wilson, E.,
Mcdonald, S., Mcguinness, L.A., Stewart, L.A., Thomas, J., Tricco, A.C., Welch, V.A.,
Whiting, P., Mckenzie, J.E., 2021. PRISMA 2020 explanation and elaboration:
updated guidance and exemplars for reporting systematic reviews. BMJ 372. https://
doi.org/10.1136/bm;j.n160.

Quach, A.S., Epstein, N.B,, Riley, P.J., Falconier, M.K., Fang, X., 2015. Effects of parental
warmth and academic pressure on anxiety and depression symptoms in Chinese
adolescents. J. Child Fam. Stud. 24, 106-116. https://doi.org/10.1007/510826-013-
9818-y.

Radloff, L.S., 1977. The CES-D Scale: a self-report depression scale for research in the
general population. Appl. Psychol. Meas. 1, 385-401. https://doi.org/10.1177/
014662167700100306.

Redmond, G., Garcia-Moya, 1., Moreno, C., Mooney, A., Brooks, F., 2022. Gender
differences in the relationship between pressure from schoolwork and health
complaints: a three country study. Child Indic. Res. 15, 763-780. https://doi.org/
10.1007/512187-021-09879-0.

Reynolds, C., Richmond, B., 1978. What I think and feel: a revised measure of children’s
manifest anxiety. J. Abnorm. Child Psychol. 6, 271-280.

Reynolds, W., 1988. Suicidal Ideation Questionnaire Professional Manual. Assessment
Resources, Inc, Lutz, FL.

Ringdal, R., Espnes, G.A., Eilertsen, M.E.B., Bjdrnsen, H.N., Moksnes, U.K., 2020. Social
support, bullying, school-related stress and mental health in adolescence. Nord.
Psychol. 72, 313-330. https://doi.org/10.1080/19012276.2019.1710240.

Rodway, C., Tham, S.-G., Ibrahim, S., Turnbull, P., Kapur, N., Appleby, L., 2020. Children
and young people who die by suicide: childhood-related antecedents, gender
differences and service contact. BJPsych Open 6, 1-9. https://doi.org/10.1192/
bj0.2020.33.

Rosenberg, M., 1965. Society and the Adolescent Self-image. Princeton NJ.

Sadler, K., Vizard, T., Ford, T., Goodman, A., Goodman, R., McManus, S., 2018. Health of
Children and Young People in England 2017: Trends and Characteristics. NHS
Digital.

Shahmohammadi, N., 2011. Students’ coping with stress at high school level particularly
at 11th & 12th grade. Procedia Soc. Behav. Sci. 30, 395-401. https://doi.org/
10.1016/j.sbspro.2011.10.078.

Shang, L., Li, J., Li, Y., Wang, T., Siegrist, J., 2014. Stressful psychosocial school
environment and suicidal ideation in Chinese adolescents. Soc. Psychiatry Psychiatr.
Epidemiol. 49, 205-210. https://doi.org/10.1007/s00127-013-0728-5.

Sheehan, D., Shytle, D., Milo, K., Lecrubier, Y., Hergueta, T., 2005. M.L.N.I. — Kid Mini
International Neuropsychiatric Interview for Children and Adolescents, 6.

Shinde, S., Weiss, H.A., Varghese, B., Khandeparkar, P., Pereira, B., Sharma, A.,

Gupta, R., Ross, D.A., Patton, G., Patel, V., 2018. Promoting school climate and
health outcomes with the SEHER multi-component secondary school intervention in
Bihar, India: a cluster-randomised controlled trial. Lancet 392, 2465-2477. https://
doi.org/10.1016/S0140-6736(18)31615-5.

Slaunwhite, A.K., Ronis, S.T., Peters, P.A., Miller, D., 2019. Seasonal variations in
psychiatric admissions to hospital. Can. Psychol. 60, 155-164. https://doi.org/
10.1037/cap0000156.

Solmi, M., Radua, J., Olivola, M., Croce, E., Soardo, L., Salazar de Pablo, G., il Shin, J.,
Kirkbride, J.B., Jones, P., Kim, J.H., Kim, J.Y., Carvalho, A.F., Seeman, M.V.,
Correll, C.U., Fusar-Poli, P., 2021. Age at onset of mental disorders worldwide: large-
scale meta-analysis of 192 epidemiological studies. Mol. Psychiatry. https://doi.org/
10.1038/541380-021-01161-7.

Song, C., Fu, Z., Wang, J., 2019. Social support and academic stress in the development
of psychological adjustment in Chinese migrant children: examination of
compensatory model of psychological resilience. Child Indic. Res. 12, 1275-1286.
https://doi.org/10.1007/512187-018-9577-9.

Song, Y., Li, L., Xu, Y., Pan, G., Tao, F., Ren, L., 2020. Associations between screen time,
negative life events, and emotional and behavioral problems among Chinese
children and adolescents. J. Affect. Disord. 264, 506-512. https://doi.org/10.1016/
j.jad.2019.11.082.

Sonmark, K., Godeau, E., Augustine, L., Bygren, M., Modin, B., 2016. Individual and
contextual expressions of school demands and their relation to psychosomatic health
a comparative study of students in France and Sweden. Child Indic. Res. 9, 93-109.
https://doi.org/10.1007/512187-015-9299-1.

317

Journal of Affective Disorders 339 (2023) 302-317

Soulakova, B., Kasal, A., Butzer, B., Winkler, P., 2019. Meta-review on the effectiveness
of classroom-based psychological interventions aimed at improving student mental
health and well-being, and preventing mental illness. J. Prim. Prev. 40, 255-278.
https://doi.org/10.1007/510935-019-00552-5.

Spiller, H.A., Ackerman, J.P., Smith, G.A., Kistamgari, S., Funk, A.R., McDermott, M.R.,
Casavant, M.J., 2020. Suicide attempts by self-poisoning in the United States among
10-25 year olds from 2000 to 2018: substances used, temporal changes and
demographics. Clin. Toxicol. 58, 676-687. https://doi.org/10.1080/
15563650.2019.1665182.

Strand, B.H., Dalgard, O.S., Tambs, K., Rognerud, M., 2003. Measuring the mental health
status of the Norwegian population: a comparison of the instruments SCL-25, SCL-
10, SCL-5 and MHI-5 (SF-36). Nord. J. Psychiatry 57, 113-118. https://doi.org/
10.1080/08039480310000932.

Sun, J., Dunne, M.P., Hou, Yu, X., Xu, Qiang, A., 2011. Educational stress scale for
adolescents: development, validity, and reliability with Chinese students.

J. Psychoeduc. Assess. 29, 534-546. https://doi.org/10.1177/0734282910394976.
Sun, R.C.F., Hui, E.K.P., 2007. Psychosocial factors contributing to adolescent suicidal
ideation. J. Youth Adolesc. 36, 775-786. https://doi.org/10.1007/s10964-006-

9139-1.

Tang, X., Tang, S., Ren, Z., Wong, D.F.K., 2020. Psychosocial risk factors associated with
depressive symptoms among adolescents in secondary schools in Mainland China: a
systematic review and meta-analysis. J. Affect. Disord. 263, 155-165. https://doi.
0rg/10.1016/j.jad.2019.11.118.

Torsheim, T., Wold, B., 2001. School-related stress, support, and subjective health
complaints among early adolescents: a multilevel approach. J. Adolesc. 24, 701-713.
https://doi.org/10.1006/jado.2001.0440.

Torsheim, T., Aaroe, L.E., Wold, B., 2003. School-related stress, social support, and
distress: prospective analysis of reciprocal and multilevel relationships. Scand. J.
Psychol. 44, 153-159. https://doi.org/10.1111/1467-9450.00333.

Wahab, S., Rahman, F.N.A., Wan Hasan, W.M.H., Zamani, I.Z., Arbaiei, N.C., Khor, S.L.,
Nawi, A.M., 2013. Stressors in secondary boarding school students: association with
stress, anxiety and depressive symptoms. Asia Pac. Psychiatry 5, 82-89. https://doi.
org/10.1111/appy.12067.

Wang, X., Wang, X., Ma, H., 1999. Xin li wei sheng ping ding liang biao shou ce. [Rating
Scales for Mental Health]. Beijing.

Weare, K., Nind, M., 2011. Mental health promotion and problem prevention in schools:
what does the evidence say? Health Promot. Int. 26 https://doi.org/10.1093/
heapro/dar075.

Wen, X., Lin, Y., Liu, Y., Starcevich, K., Yuan, F., Wang, X., Xie, X., Yuan, Z., 2020.

A latent profile analysis of anxiety among junior high school students in less
developed rural regions of China. Int. J. Environ. Res. Public Health 17, 1-14.
https://doi.org/10.3390/ijerph17114079.

Wuthrich, V.M., Jagiello, T., Azzi, V., 2020. Academic stress in the final years of school: a
systematic literature review. Child Psychiatry Hum. Dev. 51, 986-1015. https://doi.
org/10.1007/5s10578-020-00981-y.

YoungMinds, 2019. Huge Gaps in Early Support for Young People With Mental Health
Problems [WWW Document].

Yusoff, M.S.B., 2011. The validity and reliability of secondary school stressor
questionnaire (3SQ) in identifying stressor among adolescents in secondary school.
Intern. Med. J. 18, 100-106.

Zahir Izuan, A., Shamsul Azhar, S., Tan, M.K.S., Syed-Sharizman, S.A.R., 2018.
Neighbourhood influences and its association with the mental health of adolescents
in Kuala Lumpur, Malaysia. Asian J. Psychiatr. 38, 35-41. https://doi.org/10.1016/
j.ajp.2018.10.018.

Zeidner, M., 2020. Test anxiety. In: Carducci, B.J., Nave, C.S. (Eds.), The Wiley
Encyclopedia of Personality and Individual Differences: Personality Processes and
Individual Differences, III. John Wiley & Sons, Incorporated, pp. 445-449.

Zhang, W., Li, H., Gong, Y., Ungar, M., 2013. Stressful events and depression among
Chinese adolescents: the mitigating role of protective factors. Sch. Psychol. Int. 34,
501-513. https://doi.org/10.1177/0143034312472760.

Zhang, Y.Y., Lei, Y.T., Song, Y., Lu, R.R., Duan, J.L., Prochaska, J.J., 2019. Gender
differences in suicidal ideation and health-risk behaviors among high school students
in Beijing, China. J. Glob. Health 9. https://doi.org/10.7189/jogh.09.010604.

Zhou, B., 1991. Mental Health Test. East China Normal University Press, Shanghai.

Zullig, K.J., Pun, S., Patton, J.M., Ubbes, V.A., 2006. Reliability of the 2005 middle
school youth risk behavior survey. J. Adolesc. Health 39, 856-860. https://doi.org/
10.1016/j.jadohealth.2006.07.008.


https://doi.org/10.1136/bmj.n160
https://doi.org/10.1136/bmj.n160
https://doi.org/10.1007/s10826-013-9818-y
https://doi.org/10.1007/s10826-013-9818-y
https://doi.org/10.1177/014662167700100306
https://doi.org/10.1177/014662167700100306
https://doi.org/10.1007/s12187-021-09879-0
https://doi.org/10.1007/s12187-021-09879-0
http://refhub.elsevier.com/S0165-0327(23)00851-0/rf0400
http://refhub.elsevier.com/S0165-0327(23)00851-0/rf0400
http://refhub.elsevier.com/S0165-0327(23)00851-0/rf0405
http://refhub.elsevier.com/S0165-0327(23)00851-0/rf0405
https://doi.org/10.1080/19012276.2019.1710240
https://doi.org/10.1192/bjo.2020.33
https://doi.org/10.1192/bjo.2020.33
http://refhub.elsevier.com/S0165-0327(23)00851-0/rf0420
http://refhub.elsevier.com/S0165-0327(23)00851-0/rf0425
http://refhub.elsevier.com/S0165-0327(23)00851-0/rf0425
http://refhub.elsevier.com/S0165-0327(23)00851-0/rf0425
https://doi.org/10.1016/j.sbspro.2011.10.078
https://doi.org/10.1016/j.sbspro.2011.10.078
https://doi.org/10.1007/s00127-013-0728-5
http://refhub.elsevier.com/S0165-0327(23)00851-0/rf0440
http://refhub.elsevier.com/S0165-0327(23)00851-0/rf0440
https://doi.org/10.1016/S0140-6736(18)31615-5
https://doi.org/10.1016/S0140-6736(18)31615-5
https://doi.org/10.1037/cap0000156
https://doi.org/10.1037/cap0000156
https://doi.org/10.1038/s41380-021-01161-7
https://doi.org/10.1038/s41380-021-01161-7
https://doi.org/10.1007/s12187-018-9577-9
https://doi.org/10.1016/j.jad.2019.11.082
https://doi.org/10.1016/j.jad.2019.11.082
https://doi.org/10.1007/s12187-015-9299-1
https://doi.org/10.1007/s10935-019-00552-5
https://doi.org/10.1080/15563650.2019.1665182
https://doi.org/10.1080/15563650.2019.1665182
https://doi.org/10.1080/08039480310000932
https://doi.org/10.1080/08039480310000932
https://doi.org/10.1177/0734282910394976
https://doi.org/10.1007/s10964-006-9139-1
https://doi.org/10.1007/s10964-006-9139-1
https://doi.org/10.1016/j.jad.2019.11.118
https://doi.org/10.1016/j.jad.2019.11.118
https://doi.org/10.1006/jado.2001.0440
https://doi.org/10.1111/1467-9450.00333
https://doi.org/10.1111/appy.12067
https://doi.org/10.1111/appy.12067
http://refhub.elsevier.com/S0165-0327(23)00851-0/rf0520
http://refhub.elsevier.com/S0165-0327(23)00851-0/rf0520
https://doi.org/10.1093/heapro/dar075
https://doi.org/10.1093/heapro/dar075
https://doi.org/10.3390/ijerph17114079
https://doi.org/10.1007/s10578-020-00981-y
https://doi.org/10.1007/s10578-020-00981-y
http://refhub.elsevier.com/S0165-0327(23)00851-0/rf0545
http://refhub.elsevier.com/S0165-0327(23)00851-0/rf0545
http://refhub.elsevier.com/S0165-0327(23)00851-0/rf0550
http://refhub.elsevier.com/S0165-0327(23)00851-0/rf0550
http://refhub.elsevier.com/S0165-0327(23)00851-0/rf0550
https://doi.org/10.1016/j.ajp.2018.10.018
https://doi.org/10.1016/j.ajp.2018.10.018
http://refhub.elsevier.com/S0165-0327(23)00851-0/rf0560
http://refhub.elsevier.com/S0165-0327(23)00851-0/rf0560
http://refhub.elsevier.com/S0165-0327(23)00851-0/rf0560
https://doi.org/10.1177/0143034312472760
https://doi.org/10.7189/jogh.09.010604
http://refhub.elsevier.com/S0165-0327(23)00851-0/rf0575
https://doi.org/10.1016/j.jadohealth.2006.07.008
https://doi.org/10.1016/j.jadohealth.2006.07.008

	The association between academic pressure and adolescent mental health problems: A systematic review
	1 Introduction
	2 Methods
	2.1 Eligibility criteria
	2.2 Participants
	2.3 Exposures
	2.4 Outcomes
	2.5 Search strategy
	2.6 Study selection
	2.7 Data extraction
	2.8 Quality assessment
	2.9 Data analysis

	3 Results
	3.1 Risk of bias
	3.2 Academic pressure measures
	3.3 Narrative synthesis
	3.3.1 Depression
	3.3.2 Anxiety
	3.3.3 Mixed depressive and anxiety symptoms
	3.3.4 Service use
	3.3.5 Non-suicidal self-harm
	3.3.6 Suicidal ideation
	3.3.7 Suicide attempts
	3.3.8 Suicide


	4 Discussion
	Funding
	CRediT authorship contribution statement
	Declaration of competing interest
	Acknowledgments
	Appendix A Supplementary material
	References


