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Abstract

Background Adverse childhood experiences (ACEs) increase individuals'risks of poor health across the life course.
For children that suffer household-based ACEs, experiences in other settings such as schools have the potential to
exacerbate or mitigate risks of poor health. However, few studies have examined such effects. This study aimed to

examine relationships between household-based ACEs, school experiences and adult health outcomes.

Methods A national cross-sectional household survey (N=1,868 aged 18+) was undertaken in Wales using random
quota sampling (November 2022 to March 2023). Measures included nine household-based ACEs; two measures of
childhood school experience (having been bullied, sense of school belonging); and adult health outcomes (smoking,
binge drinking, low mental wellbeing, mental iliness, violence). Associations between ACEs, school experience and
health outcomes were examined using chi squared tests and binary logistic regression.

Results The proportion reporting both having been bullied and lower school belonging increased with ACE count
(0 ACEs 6%, 4+ ACEs 51%). Higher ACE count was independently associated with increased risk of all adult health
outcomes except binge drinking, while poorer school experience (having been bullied, lower school belonging)

was associated with increased risk of low mental wellbeing, mental iliness and violence victimisation. For example,
adjusted odds of current mental illness rose to 3.98 in those reporting 4+ ACEs (vs. 0 ACEs) and 3.37 in those reporting
both having been bullied and lower school belonging (vs. not bullied, higher school belonging). In individuals with
4+ ACEs, adjusted prevalence of current mental illness reduced from 44% in those reporting both having been bullied
and lower school belonging to 19% in those reporting not having been bullied and higher school belonging.

Conclusions For children who grow up in adverse home environments, exposure to further adversity at school may
amplify risks of poorer health and life outcomes. However, schools are opportune settings for children who lack safety
and support at home to recover from stress, develop resilience and access support. Trauma-informed approaches in
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schools that recognise the impacts of adversity and support children to overcome it have the potential to improve
educational and health outcomes. Further research is needed to identify effective approaches.

Keywords Adverse childhood experiences, Bullying, School, Mental health, Violence, Smoking, Alcohol use

Background

Childhood adversity can have lasting impacts on indi-
viduals’ health. Over the last few decades, a wealth of
research has evidenced and examined how the accumula-
tion of adverse childhood experiences (ACEs) increases
individuals’ risks of poorer health across the life course,
including through the adoption of health-harming behav-
iours (e.g. smoking, drug use), involvement in violence,
and development of mental and physical ill-health [1-6].
Most studies examining relationships between ACEs and
later life outcomes have measured a range of adversities
that predominantly affect children in household settings
[7, 8]. These include various forms of child maltreat-
ment (e.g. physical abuse, sexual abuse) and challenges
affecting household members such as substance mis-
use, mental illness, domestic violence and incarceration.
This range of ACEs can be indicative of a deficiency in
the nurturing parental care that children need to thrive.
However, children can also face adversity in other set-
tings, such as in schools and communities, and studies
show that the risks of exposure to such adversities can be
elevated in those who suffer ACEs at home (e.g. involve-
ment in bullying [9, 10]). Consequently, researchers are
increasingly incorporating a broader range of adversities
into ACE measurement tools to enhance understanding
of the extent and impacts of ACEs [8, 11-16].

Various studies have compared expanded ACE mea-
surement tools to traditional tools focused on house-
hold ACEs. These have shown that measuring ACEs that
occur outside of the household can identify more indi-
viduals who have suffered childhood adversity [13], and
that some non-household ACEs, such as peer victimisa-
tion and witnessing community violence, can be particu-
larly salient at predicting poor behavioural and health
outcomes [8, 14]. While some researchers have proposed
adapting ACE measurement tools to increase the predic-
tive ability of ACE scales [14, 17], others have focused on
the relationships between household ACE exposure and
exposure to ACEs in different settings, and to the cumu-
lative effects of exposure to ACEs in different settings.
Thus, a study examining youth exposure to individual-
level (i.e. household based) and community-level ACEs
(e.g. high poverty, high crime) found that while exposure
to either ACE type (i.e. individual- or community-level)
increased risks of engaging in problem behaviours such
as violence and delinquency, experiencing both exac-
erbated risks [18]. Equally, recent work has focused on
(mostly household based) ACEs and peer victimisation
in adolescents, finding exposure to either ACEs or peer

victimisation to be associated with substance use, with
risks being elevated when both are experienced [19].
Similar relationships have been identified between ACEs,
bullying and both internalising and externalising behav-
iours in adolescents [20].

That exposure to adversity in multiple settings
increases vulnerability to poorer health and wellbeing is
not surprising. Repeated exposure to stress in childhood
in the absence of caring adult support can undermine
healthy development of the stress response system and
brain structures [4, 5, 21], thus children who suffer adver-
sity both at home and elsewhere may have no safe place
to recover from stress. Equally, however, positive child-
hood experiences can improve outcomes for children
and may help buffer those who suffer ACEs in the home
from developing poor health outcomes [22—24]. Taking a
settings approach to ACEs can help develop understand-
ing of how experiences in one setting (e.g. school) might
increase or reduce risks of poor health outcomes associ-
ated with ACE:s in other settings (e.g. at home).

Previous studies in the UK have identified increased
risks of poor adult health outcomes in individuals who
have suffered household-based ACEs [25] or childhood
bullying [26], yet there is a scarcity of knowledge on the
links between ACEs and school experiences and their
associations with adult health. Here, we use data from a
national cross-sectional survey in Wales, UK, to examine
relationships between household focused ACE exposure,
childhood school experience (having been bullied and
sense of school belonging) and adult health outcomes
(including alcohol use, smoking, mental ill health and
violence).

Methods

Data collection

A national cross-sectional household survey was con-
ducted in Wales between November 2022 and March
2023. The target sample size was 2,000 participants
aged 18 years and over. A professional market research
company was procured to undertake sampling and data
collection. A stratified quota sampling methodology
was used to obtain a sample representative of popula-
tion demographics, with Lower Super Output Area
(LSOA; small geographical areas with mean population
of approximately 1,500) as the sampling unit, stratified
by Welsh Health Board and deprivation quintile. In each
Health Board (n=7), LSOAs were ranked by their score
in the Welsh Index of Multiple Deprivation (WIMD;
[22]) and categorised into quintiles. An equal number of
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LSOAs in each deprivation quintile were then randomly
sampled to provide a total sample for each Health Board
proportionate to national population share. A total of 200
LSOAs were sampled with a target of 10 interviews per
LSOA. Quota samples by age and sex were set for each
LSOA, with the inclusion criteria being aged 18 years or
over, resident in a sampled LSOA and cognitively able to
participate in the survey.

Residential addresses within each sampled LSOA were
obtained from the postcode address file. Trained inter-
viewers visited households in sampled LSOAs to invite
residents to participate in the study, with participation
limited to one individual per household. On contact,
household members were shown a letter of authority
from Public Health Wales NHS Trust and a participant
information sheet explaining the purpose and content
of the survey, its voluntary and confidential nature and
how findings would be used. All study materials were
provided in both Welsh and English language and par-
ticipants could complete the survey in their language of
choice. Informed consent was recorded as part of the
survey script. Interviews were conducted face-to-face
at participants’ doors by interviewers using Computer
Assisted Personal Interviewing. Sensitive questions
(including those measuring ACEs and bullying) were
self-completed using Computer Assisted Self Interview-
ing. Following completion of the questionnaire, inter-
viewers provided participants with a thank you letter and
information on relevant support services. Just under half
(49%) of households contacted and invited to participate
agreed to do so, with a total of 2,007 participants com-
pleting a questionnaire.

Study questionnaire

The questionnaire was developed by the research team
and used existing, validated measures where possible.
Questions measured participants’ demographics, adult
health and wellbeing, and a range of questions about
childhood experiences (before the age of 18), includ-
ing exposure to ACEs, bullying at school and sense of
school belonging. The questions and response options
used in this study are shown in Additional file Table Al.
The questionnaire was piloted by the market research
company for length, flow and understanding prior to full
implementation. The questionnaire took an average of
22 min to complete.

The Centers for Disease Control and Prevention short
ACE tool [27] was used to measure exposure to nine
ACEs before the age of 18 years: physical, verbal and
sexual abuse; parental separation; exposure to domestic
violence; and living with a household member with men-
tal illness, alcohol misuse, drug misuse or who had been
incarcerated. This widely used tool has shown acceptable
psychometric properties in various populations [28, 29].
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To reduce participant burden, and in line with previous
UK ACE studies [30], we adapted the tool to use a single
question to measure exposure to any childhood sexual
abuse (“Did an adult or someone at least five years older
than you sexually abuse you by touching you or making
you undertake any sexual activity with them?”) in place
of the three questions used to measure different types of
childhood sexual abuse in the original tool (having been
touched sexually, made to touch someone else sexually,
or forced to have sex by someone at least five years older).

Exposure to bullying was measured by asking par-
ticipants how often they were bullied by classmates
or other children at school (before the age of 18), with
responses of ‘sometimes’ or ‘often’ (vs ‘never’ or ‘rarely’)
categorised to having been bullied (adapted from [13]).
School belonging was measured by a question asking
participants whether the statement ‘I felt I belonged in
my school’” described them (before the age of 18), with
responses dichotomised to higher belonging (responses ‘a
lot’ or ‘quite a bit’) and lower belonging (responses ‘some-
what, ‘a little’ and ‘not at all’).

Health outcomes included current smoking (smoking
tobacco daily or occasionally); current binge drinking
(reporting drinking five or more alcohol drinks in one day
at least once a week); current and lifetime mental illness
(receiving treatment for depression, anxiety or another
mental illness); and being a victim and perpetrator of
violence (having been physically hit or having physically
hit someone else in the last 12 months). Low mental well-
being was measured using the validated Short Warwick-
Edinburgh Mental Wellbeing Scale (SWEMWBS; [31] see
Additional file Table A1), which has shown robust psy-
chometric properties [32]. Following SWEMWBS guide-
lines, scores from the seven item scale were summed and
transformed from raw to metric scores, with scores more
than one standard deviation below the mean categorised
as low mental wellbeing (metric scores < 18.16).

Demographics included participants’ sex, age band,
ethnicity (self-defined using UK census categories) and
postcode. Age was collected using 5-year age bands and
categorised into four age groups (18-29; 30-49; 50—69;
70 +years) for analyses. Due to small numbers of par-
ticipants reporting other than white ethnicities, ethnicity
was categorised into two groups: white (including white
minorities) and other than white [33]. Postcode was
converted to its corresponding LSOA and categorised
to a national deprivation quintile (1 =most deprived to
5=least deprived) using the 2019 WIMD.

For the purpose of analyses, we excluded respondents
who could not be assigned to an ACE count due to miss-
ing data (n=126), did not answer questions on school
bullying and/or school belonging (n=12) or did not pro-
vide their age (n=1), leaving a final sample of 1,868 for
analysis.
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Statistical analysis

Statistical analyses were conducted using SPSS v24. Con-
sistent with previous ACE studies, positive responses to
ACE questions were summed to create a four category
ACE count variable for use in analyses (0 ACEs, 1 ACE,
2-3 ACEs, 4 + ACEs). Chi square tests were used initially
to examine bivariate relationships between demograph-
ics, ACE count, school bullying and school belong-
ing. For analyses of relationships with health outcomes,
school bullying (yes, no) and school belonging (higher,
lower) were then combined into a four category ‘school
experience’ variable. Associations between ACEs, school
experience and health outcomes were examined initially
using chi squared tests, with independent relationships
explored using generalized linear models (GLM; binary
logistic) controlling for participant sex, age and depriva-
tion quintile. For outcomes showing strong associations
(p<0.001) with both ACE count and school experience,
GLM models were also used to generate estimated mar-
ginal means.

Table 1 Sample demographics, ACE count and school experience
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Results

Over half (54.4%) of participants were female, 52.9% were
aged 50 years or over and 95.7% were of white ethnicity,
with a relatively even split across deprivation quintiles
(Table 1). A comparison of sample and national demo-
graphics is shown in Table A2 (Additional file 1). Overall,
43.5% of participants reported at least one ACE (18.0% 1
ACE, 14.6% 2-3 ACEs, 10.9% 4 + ACEs). The proportion
reporting 4 + ACEs reduced with age and increased with
deprivation, whilst females were more likely to report
multiple ACEs than males. There were no differences in
ACE exposure by ethnicity. A quarter (25.3%) of partici-
pants reported having been bullied in school and a third
(32.7%) reported lower school belonging, with 15.5%
reporting both having been bullied and lower belong-
ing (Table 1). School experience was associated with age,
with the proportion reporting both having been bullied
and lower school belonging being greatest in the young-
est age group and reducing with age. There were no sig-
nificant associations between school experience and
other demographics. School experience was strongly
associated with ACE count, with 50.7% of those with
4+ ACEs also reporting both having been bullied and

All ACE count School experience
n % 0 1 2-3  4+ACEs Notbul- Not bul- Bullied, Bullied,
ACEs ACE ACEs lied, higher lied, lower higher lower
belonging belonging belonging belonging

All n 1868 1000 1056 336 273 203 1073 322 183 290

% 56.5 180 146 10.9 574 17.2 9.8 15.5
Sex Male 851 456 580 196 127 9.6 56.3 184 10.6 14.7

Female 1017 544 553 166 16.2 119 584 16.2 9.1 16.2

X 9.105 3.365

P 0.028 0.339
Age 18-29 270 145 419 215 193 174 45.6 16.7 104 274
group 30-49 609 326 522 184 156 138 535 19.7 9.7 171
(years) 50-69 563 301 568 190 139 103 58.1 17.2 10.1 14.6

70+ 426 228 716 138 113 33 69.7 14.1 92 7.0

X 81.672 70.058

P <0.001 <0.001
Ethnicity White 1788 957 565 179 147 109 576 17.2 10.1 15.2

Otherthan 80 43 563 200 138 100 53.8 188 38 238

white

X 0.290 7.071

P 0.962 0.070
Deprivation (Most) 1 358 192 539 142 140 17.9 528 212 10.9 15.1
quintile 2 366 196 582 175 139 104 57.1 16.1 9.3 17.5

3 382 204 537 212 152 99 579 15.2 10.5 16.5

4 377 202 538 191 178 9.3 538 183 10.9 17.0

(Least) 5 385 206 629 177 122 7.3 65.2 15.6 7.5 1.7

X 36.104 20.130

P <0.001 0.065

ACE, adverse childhood experience. Significant P values are shown in bold text
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lower school belonging, compared with just 6.3% of those
with no ACEs (Additional file Figure A1).

The proportion of participants reporting each health
outcome ranged from 2.3% for past-year violence per-
petration to 27.0% for lifetime mental illness (Table 2).
In bivariate analyses, both ACEs and school experience
were associated with all outcomes except binge drinking.
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For example, the proportion of participants reporting
lifetime mental illness increased from 15.7% in those
reporting no ACEs to 61.8% in those reporting 4+ ACEs,
whilst the proportion reporting current low mental well-
being increased from 8.2% of those who were not bullied
with higher school belonging to 36.9% of those reporting
both having been bullied and lower school belonging. All

Table 2 Health outcomes by demographics, ACE count and school experience

Current Current Low mental Lifetime Current Violence Violence
smoker binge wellbeing mental mental victim perpe-
drinker illness* illness* trator

All
n 239 454 304 496 261 68 43
% 12.8 243 16.3 27.0 14.2 36 23
Sex
Male 14.7 32.1 134 204 9.8 4.0 32
Female 1.2 178 18.7 326 179 33 1.6
X 5.026 51372 9.502 34328 24913 0.562 5.271
p 0.025 <0.001 0.002 <0.001 <0.001 0454 0.022
Age group
18-29 174 34.8 226 309 18.1 133 1.1
30-49 14.1 314 144 30.3 16.7 36 1.6
50-69 14.7 24.0 174 303 16.0 14 04
70+ 54 8.0 134 156 59 0.5 0.2
X 28.907 94.435 12.547 36.267 31.716 92437 111.927
p <0.001 <0.001 0.006 <0.001 <0.001 <0.001 <0.001
Ethnicity
White 128 24.6 159 27.2 143 3.6 22
Other than white 125 175 238 234 1.7 5.0 50
X 0.006 2.103 3428 0.535 0419 0441 2.705
p 0.936 0.147 0.064 0.464 0518 0.507 0.100
Deprivation quintile
(Most) 1 17.0 19.0 24.6 309 19.8 4.7 4.7
2 15.8 22.7 19.7 283 163 19 19
3 144 29.1 144 239 1.9 45 1.8
4 9.3 24.9 14.9 30.1 14.2 4.2 2.1
(Least) 5 7.8 255 8.6 22.2 9.3 29 1.0
X 22.516 11.062 39.541 11.116 19.402 6.148 12.935
p <0.001 0.026 <0.001 0.025 <0.001 0.188 0.012
ACE count
0 74 23.1 9.7 15.7 8.0 14 09
1 14.0 250 14.6 29.0 137 3.6 24
2-3 18.3 24.2 234 418 183 5.1 29
4+ 315 296 438 61.8 417 133 89
X 99413 3.959 158.145 219.546 160.284 70.568 49.261
P <0.001 0.266 <0.001 <0.001 <0.001 <0.001 <0.001
School experience
Not bullied, higher belonging 9.2 228 8.2 17.1 7.8 1.6 0.9
Not bullied, lower belonging 16.8 25.8 224 29.9 15.0 34 2.2
Bullied, higher belonging 13.1 273 20.2 335 19.0 7.7 2.7
Bullied, lower belonging 214 262 369 56.7 342 9.0 7.2
X 35.977 3.118 152679 185.218 131.589 44810 40.590
p <0.001 0374 <0.001 <0.001 <0.001 <0.001 <0.001

*31 participants reported ‘prefer not to say’, thus N for outcome = 1837. ACE, adverse childhood experience. Significant P values are shown in bold text
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health outcomes showed associations with age and all but
past-year violence victimisation showed associations with
gender and deprivation. Thus, the proportion reporting
poorer health outcomes tended to reduce with age and
increase with deprivation level (with the exception of
binge drinking, which was most commonly reported by
the middle deprivation group). Smoking, binge drinking
and violence perpetration were more commonly reported
by males while low mental wellbeing, and lifetime and
current mental illness were more commonly reported by
females. There were no significant associations between
health outcomes and ethnicity, thus this was not included
in multivariate analyses.

Multivariate models were run for each health out-
come to examine independent associations with ACE
count and school experience, controlling for gender, age
and deprivation. Data for binge drinking are provided in
Additional File Table A3. Smoking showed strong cumu-
lative associations with ACE count, but no independent
relationship with school experience (Table 3). All men-
tal health and wellbeing outcomes showed associations
with both ACE count and school experience. For exam-
ple, compared with individuals with no ACEs, adjusted
odds of lifetime mental illness rose to 1.96 in those with 1
ACE, 2.65 in those with 2—-3 ACEs and 4.58 in those with
4+ ACEs. Compared with those who were not bullied
and reported higher school belonging, odds of lifetime
mental illness rose to 1.57 for those who were not bullied
but reported lower school belonging, 1.80 for those who
were bullied but reported higher school belonging, and
3.55 for those who reported both having been bullied and
lower school belonging. Being a victim of violence was
associated with both ACE count and school experience,
with increased odds significant for those with 4+ ACEs
and those who were bullied but reported higher school
belonging. Violence perpetration also showed associa-
tions with ACE count, with increased odds reaching sig-
nificance with 4+ ACEs. Odds of violence perpetration
were also increased in those reporting having been bul-
lied and lower school belonging, compared with those
who were not bullied and had higher school belonging.
However, with low numbers reporting violence (victimi-
sation and perpetration), these findings should be treated
with caution.

GLM models were used to estimate demographically
adjusted proportions (estimated marginal means) with
low mental wellbeing, lifetime mental illness and cur-
rent mental illness by ACE count and school experience
(Fig. 1; Additional file Table A4). For individuals with
4+ ACEs, adjusted prevalence of low mental wellbeing
more than halved from 51% in those who were bullied
and had low school belonging to 21% in those who were
not bullied and had higher school belonging. Equivalent
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reductions were from 69 to 38% for lifetime mental ill-
ness and from 44 to 19% for current mental illness.

Discussion
Safe and supportive childhood environments are inte-
gral to providing children with the best opportunities for
health throughout life. The harms that ACEs impose on
health across the life course and the need to support chil-
dren affected by ACEs are increasingly well recognised.
Whilst studies on ACEs have predominantly focused on
household-based adversities, there is growing interest in
how childhood adversities arising in other settings may
interact with household ACEs, potentially resulting in
cumulative risks to health [18, 19]. Moreover, other set-
tings also offer opportunities to mitigate against harms
associated with household ACEs, including through
building resilience in those who may be affected [34, 35].
Here, focusing on school settings and using a national
sample of adults in Wales, we found that household
ACEs and school experiences were independently asso-
ciated with adult health (Table 3). Thus, consistent with
other studies [2, 36, 37], ACEs showed strong relation-
ships with smoking, low mental wellbeing, and both cur-
rent and lifetime mental illness. Having been bullied and
experiencing lower school belonging was also indepen-
dently increased the likelihood of all three mental health
outcomes. Findings also suggest that higher exposure to
ACEs at home and both being bullied and lower sense of
school belonging are more likely to co-occur in the same
individuals. Thus, only 6% of individuals with no ACEs
reported both being bullied and lower school belonging
compared to 51% of those with four or more ACEs.
School systems need to be aware of the impacts ACEs
can have on their pupils, including their relationships
with poor belonging in school and vulnerability to other
traumas such as bullying. Children exposed to ACEs at
home may enter the school system with poorer founda-
tional skills (e.g. language, numeracy, literacy), social
skills and executive functioning (e.g. working memory,
attention) [38-40]; affecting their ability to concentrate
and learn in classroom environments, bond with peers
and trust teachers and other professionals attempting
to support their development. Children may internalise
the impacts of home-based trauma and disengage from
their educational environment, with ACEs having been
associated with lower school engagement, greater school
absenteeism, dropout and ultimately lower grade and
qualification attainment [41-46]. They may also exter-
nalise the consequences of ACEs, increasing disruptive
and anti-social behaviour along with risk of suspension
and exclusionary discipline [39, 47]. Whilst our study
measured bullying victimisation, studies elsewhere show
children with ACEs can be at increased risk of perpe-
trating bullying [9, 10]. Results here suggest those with
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Fig. 1 Adjusted prevalence of mental health and wellbeing outcomes for individuals with 4+ ACEs by school experience
Footnote: Adjusted proportions are estimated marginal means for individuals with 4+ ACEs. Models controlled for sex, age and deprivation quintile. ACE,

adverse childhood experience; Cls, confidence intervals

four or more ACEs (vs. no ACEs) were more than four
time more likely to be involved in violence (in the last
year) even as adults; a pattern of behaviour that typically
begins in childhood [48, 49].

Schools already play an important role in developing
children’s social and emotional skills and their impor-
tance as a safe and nurturing setting for children who
suffer ACEs is increasingly being recognised [50, 51].
Alongside education, schools can offer children a wealth
of benefits including safety, friendship, trusted adult
support, life skills and access to specialist services. Posi-
tive school experiences can support the development
of resilience in children who suffer ACEs and may help
improve their educational outcomes [52] and support
better health in later life. In our study, adjusted preva-
lence of low mental wellbeing and mental illness was sub-
stantially reduced when adults reported more positive
school experiences. For example, the adjusted proportion
of current mental illness more than halved from 44% in
those who were bullied and had lower school belong-
ing to 19% in those who were not bullied and had higher
school belonging (Table 3). Thus, our study contributes
to knowledge on the vulnerability of children who suf-
fer ACEs to poorer health and the potential of positive
school experiences in reducing this vulnerability. Find-
ings can inform the development of policy and practice
within schools to support children affected by ACEs. In
Wales, for example, such work has included the delivery
of training to staff across primary, secondary and tertiary
education levels to equip teachers and other school staff

with the tools to identify and address the impact of ACEs.
Work has also examined how schools support chil-
dren with ACEs and how this support can be strength-
ened, including the importance of partnership working
between schools and other agencies who engage with
children and families for continuation of support [53, 54].

More research is needed to examine school-related
protective factors for children affected by ACEs, which
may include features of child-teacher relationships,
school culture, school-based activities and specific inter-
ventions that support children who suffer adversity [41,
44]. A growing body of literature is identifying evidence
for the effectiveness of school-based interventions for
children affected by trauma [55]. Whilst many such inter-
ventions are delivered by specialists such as therapists
and psychologists, and therefore may be cost-prohibitive
to adopt universally across educational systems, evidence
is also beginning to emerge for interventions that can be
delivered by non-clinicians [56]. At a whole-school level,
programmes for trauma-informed schools have been
implemented in several countries to increase under-
standing of ACEs and other sources of trauma amongst
all staff and provide the tools and settings necessary for
children to de-stress, build resilience and better integrate
into school environments [57, 58]. Some studies have
reported benefits to school performance, child behav-
iour and child-teacher relationships linked to the imple-
mentation of trauma-informed approaches in schools
[59-61]. However, the evidence base for the effective-
ness of trauma-informed schools in improving outcomes
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for children remains scant and further, more rigorous
research is needed to inform practice in this important
area [61, 62].

Our results, like others, suggest experiencing ACEs
alone and in combination with school-based trauma such
as bullying is far from rare. Here, nearly half of all respon-
dents reported at least one ACE as a child and more than
one in ten experienced more than four ACEs, while more
than a third reported being bullied at school. The costs
associated with such trauma continuing to affect further
generations is likely to be substantive with estimates that
ACE:s in the UK result in costs of £78.6 billion per year
(2.8% of GDP) [63]. A fraction of this redirected at pre-
venting ACEs in home environments through better sup-
ported parenting and creating trauma-informed schools
is likely to provide competitive returns on investment
compared to other calls on public monies.

Our study had several limitations that affect the gen-
eralisability of findings. While compliance with the sur-
vey (49%) was similar to that seen in previous general
population ACE surveys [25], findings may be affected
by selection bias, and we are unable to identify how the
childhood experiences and health outcomes of those
choosing not to participate may have affected results.
Equally, 6.8% (n=138) of all those who participated in the
survey could not be included in analyses as they chose
not to answer questions on certain ACEs or school expe-
riences. This may have resulted in under-representation
of those who experienced ACEs or poorer school expe-
riences. Exposure to ACEs and school experience were
measured retrospectively and as such are subject to recall
bias and willingness to report. However, we used a widely
used tool to measure ACEs, and the prevalence of ACEs
reported by our sample was equivalent to that measured
in previous general population studies in the UK [25]. We
adapted the ACE tool to merge three questions on differ-
ent forms of childhood sexual abuse into a single ques-
tion covering all three forms, yet this may have impacted
reported levels of sexual abuse. Our measurement of
school experience was restricted to single measures of
bullying victimisation and sense of school belonging, with
a combined variable used to examine exposure to one or
both experiences. While we based our measure of bully-
ing exposure on a question included in a previous retro-
spective ACE survey [13] (adapted to specify school as
the setting and maintain consistency in survey response
options; see Additional file Table A1), we did not provide
participants with a definition of bullying and reports were
therefore subject to participants’ personal perceptions
of what this concept means [64]. Future research would
benefit from examination of a greater range and depth of
school experiences, including through mixed method or
qualitative research approaches that provide greater per-
spective and context to inform preventive action.
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Outcome measurements were self-reported and thus
subject to bias in reporting. Our measurement of men-
tal illness focused on receipt of treatment and may have
missed individuals who experienced mental illness but
did not seek or were unable to access treatment. Studies
show demographic differences in help seeking for men-
tal illness with, for example, males being less likely to
seek help than females [65]; this effect may have affected
findings (i.e. greater odds of reporting mental illness by
females). Further, the numbers reporting past year vio-
lence victimisation and perpetration were low, restrict-
ing analytical power. While ACEs, and to a lesser extent
school experience, showed associations with violence,
these relationships require examining in a larger sample.
Analysis of ethnicity was also restricted by low sam-
ple, with just 4.6% reporting other than white ethnicity
(vs. 6.2% in the Welsh general population). While there
was no significant difference in ACE count by ethnicity,
studies elsewhere with more ethnically heterogeneous
samples have shown higher ACE prevalence among non-
White ethnic minority groups (e.g. USA [66]). Previous
UK studies have also identified variation in ACE expo-
sure by ethnicity, with reported ACE counts in an English
study being lower in those of Asian ethnic backgrounds
and higher in other ethnic minority groups [67]. Ethnic-
ity may also influence school experiences [68, 69]. Ethnic
minority populations may experience racial discrimina-
tion in schools, increasing their vulnerability to bullying
and lower school belonging [70]. Thus, further work is
needed to examine relationships between ACEs, school
experiences and health in individuals from ethnic minor-
ity backgrounds. Finally, as our study was cross-sectional,
findings do not necessarily indicate causal relation-
ships between ACEs, school experience and outcomes
measured.

Conclusions

Children who suffer ACEs are at increased risk of poor
educational outcomes, and of developing poorer health
and social wellbeing across the life course. For those
who suffer ACEs at home, exposure to further adversity
at school is likely to amplify this risk. However, schools
are also opportune settings for children who lack safety
and support at home to recover from stress and build
resilience. Such children may require a disproportion-
ate amount of early support in order to properly engage
them in educational systems. Ensuring appropriate
support is available requires schools to adopt trauma-
informed approaches where staff understand the impact
of ACEs and feel equipped to provide appropriate sup-
port. However, positive school experiences are also likely
to confer substantial benefits to school attendance, staff
satisfaction and educational outcomes and consequently
to broader society.



Hughes et al. BMIC Public Health (2025) 25:672

Abbreviations

ACE Adverse childhood experience

AOR Adjusted odds ratio

cl Confidence interval

GLM Generalized linear model

LSOA Lower Super Output Area

Ref Reference category

SWEMWBS  Short Warwick-Edinburgh Mental Wellbeing Scale

WIMD Welsh Index of Multiple Deprivation

Supplementary Information
The online version contains supplementary material available at https://doi.or
g/10.1186/512889-025-21788-3.

[ Supplementary Material 1 ]

Acknowledgements

We are grateful to the residents of Wales who kindly participated in this study
and to colleagues from Public Health Wales for their support with study
development.

Author contributions

KH.and M.AB. designed the study. KH., K.F, M.AB, RH. and JH. contributed to
questionnaire development. KH., K.F, K.C. and R.H. developed study materials
and coordinated survey implementation with the Market Research Company.
KH.and K.C. prepared the dataset for analysis and K.H. and K.F. undertook data
analyses. KH. wrote the manuscript with contributions from K.F, M.A.B. and
CS. All authors read and approved the final manuscript.

Funding
This work was funded by Public Health Wales NHS Trust.

Data availability
The dataset analysed in the current study is available from the corresponding
author on reasonable request.

Declarations

Ethics approval and consent to participate

The study was reviewed through the Integrated Research Application System
(Reference 320185) and ethics approval was granted by the Bangor University
Healthcare and Medical Sciences Academic Ethics Committee (Reference
2022-17225). All interviews abided by the Market Research Society Code

of Conduct and the study adhered to the Declaration of Helsinki. Informed
consent was obtained from all participants before taking part.

Consent for publication
Not applicable.

Competing interests
The authors declare no competing interests.

Author details

'Policy and International Health, World Health Organization Collaborating
Centre on Investment for Health and Well-being, Public Health Wales,
Cardiff CF10 4BZ, UK

2School of Health Sciences, College of Medicine and Health, Bangor
University, Wrexham LL13 7YP, UK

3Faculty of Health, Innovation, Technology and Science, Liverpool John
Moores University, Liverpool L2 2ER, UK

Received: 7 December 2024 / Accepted: 5 February 2025
Published online: 18 February 2025

Page 10 of 12

References

1. Alley J, Gassen J, Slavich GM. The effects of childhood adversity on twenty-
five disease biomarkers and twenty health conditions in adulthood: differ-
ences by sex and stressor type. Brain Behav Immun. 2025;123:164-76. https://
doi.org/10.1016/j.bbi.2024.07.019.

2. Hughes K, Bellis MA, Hardcastle KA, Sethi D, Butchart A, Mikton C, et al. The
effect of multiple adverse childhood experiences on health: a systematic
review and meta-analysis. Lancet Public Health. 2017,2:e356-66. https://doi.o
rg/10.1016/52468-2667(17)30118-4.

3. Petruccelli K, Davis J, Berman T. Adverse childhood experiences and associ-
ated health outcomes: a systematic review and meta-analysis. Child Abuse
Negl. 2019;97:104127. https://doi.org/10.1016/j.chiabu.2019.104127.

4. Berens AE, Jensen SKG, Nelson CA. Biological embedding of childhood
adversity: from physiological mechanisms to clinical implications. BMC Med.
2017;15:135. https://doi.org/10.1186/512916-017-0895-4.

5. Teicher MH, Samson JA, Anderson CM, Ohashi K. The effects of childhood
maltreatment on brain structure, function and connectivity. Nat Rev Neuro-
sci. 2016;17:652-66. https://doi.org/10.1038/nrn.2016.111.

6. Bhutta ZA, Bhavnani S, Betancourt TS, Tomlinson M, Patel V. Adverse child-
hood experiences and lifelong health. Nat Med. 2023;29:1639-48. https://doi.
0rg/10.1038/541591-023-02426-0.

7. Karatekin C, Mason SM, Riegelman A, Bakker C, Hunt S, Gresham B, et al.
Adverse childhood experiences: a scoping review of measures and methods.
Child Youth Serv Rev. 2022;136:106425. https://doi.org/10.1016/j.childyouth.2
022.106425.

8. Kushner M, Leban L. Expanding the ACEs index beyond the household: a
gendered assessment of the adversity-delinquency nexus. J Crim Justice.
2024;,92:102171. https://doi.org/10.1016/j jcrimjus.2024.102171.

9. Merrin GJ, Wang JH, Kiefer SM, Jackson JL, Pascarella LA, Huckaby PL, et al.
Adverse childhood experiences and bullying during adolescence: a system-
atic literature review of two decades. Adolesc Res Rev. 2023,9:513-41. https://
doi.org/10.1007/540894-023-00229-5.

10. Forster M, Gower AL, McMorris BJ, Borowsky IW. Adverse childhood experi-
ences and school-based victimization and perpetration. J Interpers Violence.
2020;35:662-81. https://doi.org/10.1177/0886260517689885.

11, Sasaki N, Watanabe K, KanamoriY, Tabuchi T, Fujiwara T, Nishi D. Effects of
expanded adverse childhood experiences including school bullying, child-
hood poverty, and natural disasters on mental health in adulthood. Sci Rep.
2024;14:12015. https://doi.org/10.1038/541598-024-62634-7.

12. Karatekin C, Hill M. Expanding the original definition of adverse childhood
experiences (ACEs). J Child Adolesc Trauma. 2019;12:289-306. https://doi.org/
10.1007/540653-018-0237-5.

13. Cronholm PF, Forke CM, Wade R, Bair-Merritt MH, Davis M, Harkins-Schwarz
M, et al. Adverse childhood experiences: expanding the concept of adversity.
Am J Prev Med. 2015;49:354-61. https://doi.org/10.1016/j.amepre.2015.02.00
1.

14.  Turner HA, Finkelhor D, Mitchell KJ, Jones LM, Henly M. Strengthening the
predictive power of screening for adverse childhood experiences (ACEs) in
younger and older children. Child Abuse Negl. 2020;107. https://doi.org/10.1
016/j.chiabu.2020.104522.

15.  Folk JB, Ramaiya M, Holloway E, Ramos L, Marshall BDL, Kemp K, et al. The
association between expanded ACEs and behavioral health outcomes
among youth at first time legal system contact. Res Child Adolesc Psycho-
pathol. 2023;51:1857-70. https://doi.org/10.1007/510802-022-01009-w.

16.  AfifiTO, Salmon S, Garcés |, Struck S, Fortier J, Taillieu T, et al. Confirmatory fac-
tor analysis of adverse childhood experiences (ACEs) among a community-
based sample of parents and adolescents. BMC Pediatr. 2020;20:178. https://d
0i.org/10.1186/512887-020-02063-3.

17.  Finkelhor D, Shattuck A, Turner H, Hamby S. Improving the adverse childhood
experiences study scale. JAMA Pediatr. 2013;167:70-5. https://doi.org/10.100
1/jamapediatrics.2013.420.

18. WarnerTD, Leban L, Pester DA, Walker JT. Contextualizing adverse childhood
experiences: the intersections of individual and community adversity. J Youth
Adolesc. 2023;52:570-84. https://doi.org/10.1007/510964-022-01713-2.

19. ARfiTO, Taillieu T, Salmon S, Davila IG, Stewart-Tufescu A, Fortier J, et al.
Adverse childhood experiences (ACEs), peer victimization, and substance use
among adolescents. Child Abuse Negl. 2020;106:104504. https://doi.org/10.1
016/j.chiabu.2020.104504.

20. Trompeter N, Testa A, Raney JH, Jackson DB, Al-shoaibi AAA, Ganson KT, et
al. The association between adverse childhood experiences (ACEs), bullying
victimization, and internalizing and externalizing problems among early


https://doi.org/10.1186/s12889-025-21788-3
https://doi.org/10.1186/s12889-025-21788-3
https://doi.org/10.1016/j.bbi.2024.07.019
https://doi.org/10.1016/j.bbi.2024.07.019
https://doi.org/10.1016/S2468-2667(17)30118-4
https://doi.org/10.1016/S2468-2667(17)30118-4
https://doi.org/10.1016/j.chiabu.2019.104127
https://doi.org/10.1186/s12916-017-0895-4
https://doi.org/10.1038/nrn.2016.111
https://doi.org/10.1038/s41591-023-02426-0
https://doi.org/10.1038/s41591-023-02426-0
https://doi.org/10.1016/j.childyouth.2022.106425
https://doi.org/10.1016/j.childyouth.2022.106425
https://doi.org/10.1016/j.jcrimjus.2024.102171
https://doi.org/10.1007/s40894-023-00229-5
https://doi.org/10.1007/s40894-023-00229-5
https://doi.org/10.1177/0886260517689885
https://doi.org/10.1038/s41598-024-62634-7
https://doi.org/10.1007/s40653-018-0237-5
https://doi.org/10.1007/s40653-018-0237-5
https://doi.org/10.1016/j.amepre.2015.02.001
https://doi.org/10.1016/j.amepre.2015.02.001
https://doi.org/10.1016/j.chiabu.2020.104522
https://doi.org/10.1016/j.chiabu.2020.104522
https://doi.org/10.1007/s10802-022-01009-w
https://doi.org/10.1186/s12887-020-02063-3
https://doi.org/10.1186/s12887-020-02063-3
https://doi.org/10.1001/jamapediatrics.2013.420
https://doi.org/10.1001/jamapediatrics.2013.420
https://doi.org/10.1007/s10964-022-01713-2
https://doi.org/10.1016/j.chiabu.2020.104504
https://doi.org/10.1016/j.chiabu.2020.104504

Hughes et al. BMIC Public Health

22.

23.

24,

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

(2025) 25:672

adolescents: examining cumulative and interactive asociations. J Youth
Adolesc. 2024;53:744-52. https://doi.org/10.1007/510964-023-01907-2.
National Scientific Council on the Developing Child. Excessive stress disrupts
the architecture of the developing brain: Working paper 3. 2005. https://deve
lopingchild.harvard.edu/resources/wp3/. Accessed 2 December 2024.
Bethell C, Jones J, Gombojav N, Linkenbach J, Sege R. Positive childhood
experiences and adult mental and relational health in a statewide sample:
associations across adverse childhood experiences levels. JAMA Pediatr.
2019;173:2193007. https://doi.org/10.1001/jamapediatrics.2019.3007.
Baglivio MT, Wolff KT. Positive childhood experiences (PCE): cumulative
resiliency in the face of adverse childhood experiences. Youth Violence Juv
Justice. 2021;19:139-62. https://doi.org/10.1177/1541204020972487.

Han D, Dieujuste N, Doom JR, Narayan AJ. A systematic review of positive
childhood experiences and adult outcomes: promotive and protective pro-
cesses for resilience in the context of childhood adversity. Child Abuse Negl.
2023;144:106346. https://doi.org/10.1016/j.chiabu.2023.106346.

Hughes K, Ford K, Kadel R, Sharp CA, Bellis MA. Health and financial burden of
adverse childhood experiences in England and Wales: a combined primary
data study of five surveys. BMJ Open. 2020;10:e036374. https://doi.org/10.113
6/bmjopen-2019-036374.

Takizawa R, Maughan B, Arseneault L. Adult health outcomes of childhood
bullying victimization: evidence from a five-decade longitudinal British birth
cohort. Am J Psychiatry. 2014;171:777-84. https://doi.org/10.1176/appi.ajp.20
14.13101401.

Centers for Disease Control and Prevention. Behavioral Risk Factor Surveil-
lance System ACE data. https://www.cdc.gov/violenceprevention/aces/ace-b
rfss.html. Accessed 2 December 2024.

Mei X, Li J, Li Z-S,Huang S, Li L-L, Huang Y-H, et al. Psychometric evaluation

of an adverse childhood experiences (ACEs) measurement tool: an equitable
assessment or reinforcing biases? Health Justice. 2022;10:34. https://doi.org/1
0.1186/540352-022-00198-2.

Ford DC, Merrick MT, Parks SE, Breiding MJ, Gilbert LK, Edwards VJ, et al.
Examination of the factorial structure of adverse childhood experiences and
recommendations for three subscale scores. Psychol Violence. 2014;4:432-44.
https://doi.org/10.1037/a0037723.

Bellis MA, Hughes K, Ford K, Madden HCE, Glendinning F, Wood S. Associa-
tions between adverse childhood experiences, attitudes towards COVID-19
restrictions and vaccine hesitancy: a cross-sectional study. BMJ Open.
2022;12. https://doi.org/10.1136/bmjopen-2021-053915.

NHS Health Scotland, University of Warwick, University of Edinburgh. Short
Warwick Edinburgh Mental Wellbeing Scale (SWEMWABS). 2008. Accessed 2
December 2024. https://www.corc.uk.net/outcome-experience-measures/sh
ort-warwick-edinburgh-mental-wellbeing-scale-swemwbs/

Warwick Medical School. Validation and psychometric properties of WEM-
WBS. https://warwick.ac.uk/fac/sci/med/research/platform/wemwbs/researc
h/validation/. Accessed 8 January 2025.

UK Government. Writing about ethnicity. https://www.ethnicity-facts-figur
es.service.gov.uk/style-guide/writing-about-ethnicity/. Accessed 8 January
2025.

Sanders MT, Welsh JA, Bierman KL, Heinrichs BS. Promoting resilience: a
preschool intervention enhances the adolescent adjustment of children
exposed to early adversity. School Psychol. 2020;35:285-98. https://doi.org/1
0.1037/5pq0000406.

Longhi D, Brown M, Fromm Reed S. Community-wide resilience mitigates
adverse childhood experiences on adult and youth health, school/work, and
problem behaviors. Am Psychol. 2021;76:216-29. https://doi.org/10.1037/am
p0000773.

Sahle BW, Reavley NJ, Li W, Morgan AJ, Yap MBH, Reupert A, et al. The associa-
tion between adverse childhood experiences and common mental disorders
and suicidality: an umbrella review of systematic reviews and meta-analyses.
Eur Child Adolesc Psychiatry. 2022;31:1489-99. https://doi.org/10.1007/50078
7-021-01745-2.

Gondek D, Patalay P, Lacey RE. Adverse childhood experiences and multiple
mental health outcomes through adulthood: a prospective birth cohort
study. SSM - Mental Health. 2021;1:100013. https://doi.org/10.1016/j.s5smmh.2
021.100013.

Lund JI, Toombs E, Radford A, Boles K, Mushquash C. Adverse childhood
experiences and executive function difficulties in children: a systematic
review. Child Abuse Negl. 2020;106:104485. https://doi.org/10.1016/j.chiabu.
2020.104485.

39.

40.

41.

42.

43.

45.

46.

47.

48.

49.

50.

5T

52.

53.

54.

55.

56.

57.

58.

Page 11 of 12

Jimenez ME, Wade R, Lin Y, Morrow LM, Reichman NE. Adverse experiences in
early childhood and kindergarten outcomes. Pediatrics. 2016;137:20151839.
https://doi.org/10.1542/peds.2015-1839.

Pierce H, Jones MS, Holcombe EA. Early adverse childhood experiences and
social skills among youth in fragile families. J Youth Adolesc. 2022;51:1497-
510. https://doi.org/10.1007/510964-022-01607-3.

Stewart-Tufescu A, Struck S, Taillieu T, Salmon S, Fortier J, Brownell M, et al.
Adverse childhood experiences and education outcomes among adoles-
cents: linking survey and administrative data. Int J Environ Res Public Health.
2022;19:11564. https://doi.org/10.3390/ijerph191811564.

Hardcastle K, Bellis MA, Ford K, Hughes K, Garner J, Ramos Rodriguez G.
Measuring the relationships between adverse childhood experiences and
educational and employment success in England and Wales: findings from a
retrospective study. Public Health. 2018;165:106-16. https://doi.org/10.1016/j.
puhe.2018.09.014.

Bethell CD, Newacheck P, Hawes E, Halfon N. Adverse childhood experiences:
assessing the impact on health and school engagement and the mitigating
role of resilience. Health Aff. 2014;33:2106-15. https://doi.org/10.1377/hlthaff.
2014.0914.

McDoniel ME, Bierman KL. Exploring pathways linking early childhood
adverse experiences to reduced preadolescent school engagement. Child
Abuse Negl. 2023;142:105572. https://doi.org/10.1016/j.chiabu.2022.105572.
Robles A, Gjelsvik A, Hirway P, Vivier PM, High P. Adverse childhood
experiences and protective factors with school engagement. Pediatrics.
2019;144:220182945. https://doi.org/10.1542/peds.2018-2945.

Crouch E, Radcliff £, Hung P, Bennett K. Challenges to school success and the
role of adverse childhood experiences. Acad Pediatr. 2019;19:899-907. https./
/doi.org/10.1016/j.acap.2019.08.006.

Pierce H, Jones MS, Gibbs BG. Early adverse childhood experiences and
exclusionary discipline in high school. Soc Sci Res. 2022;101:102621. https;//d
01.0rg/10.1016/j.ssresearch.2021.102621.

Herrenkohl Tl, Fedina L, Roberto KA, Raquet KL, Hu RX, Rousson AN, et al.
Child maltreatment, youth violence, intimate partner violence, and elder
mistreatment: a review and theoretical analysis of research on violence across
the life course. Trauma Violence Abuse. 2022,23:314-28. https://doi.org/10.11
77/1524838020939119.

Farrington DP. The development of violence from age 8 to 61. Aggress Behav.
2019;45:365-76. https://doi.org/10.1002/ab.21831.

Fondren K, Lawson M, Speidel R, McDonnell CG, Valentino K. Buffering the
effects of childhood trauma within the school setting: a systematic review

of trauma-informed and trauma-responsive interventions among trauma-
affected youth. Child Youth Serv Rev. 2020;109:104691. https://doi.org/10.101
6/j.childyouth.2019.104691.

Wood S, Hughes K, Bellis M, Kieselbach B. School-based violence prevention:
a practical handbook. Geneva; 2019. https:/iris.who.int/handle/10665/32493
0. Accessed 2 December 2024.

Duke NN. Adolescent adversity, school attendance and academic achieve-
ment: school connection and the potential for mitigating risk. J Sch Health.
2020;90:618-29. https://doi.org/10.1111/josh.12910.

Estyn. Knowing your children - supporting pupils with adverse childhood
experiences (ACEs). Estyn; 2020. https://estyn.gov.wales/improvement-resour
ces/knowing-your-children-supporting-pupils-with-adverse-childhood-expe
riences-aces/. Accessed 14 January 2025.

Welsh Government. Framework on embedding a whole-school approach to
emotional and mental well-being. Cardiff; Welsh Government. 2021. https://
www.gov.wales/sites/default/files/publications/2021-03/framework-on-emb
edding-a-whole-school-approach-to-emotional-and-mental-well-being.pdf.
Accessed 14 January 2025.

Stratford B, Cook E, Hanneke R, Katz E, Seok D, Steed H, et al. A scoping review
of school-based efforts to support students who have experienced trauma.
School Ment Health. 2020;12:442-77. https://doi.org/10.1007/512310-020-09
368-9.

Avery F, Kennedy N, James M, Jones H, Amos R, Bellis M, et al. A systematic
review of non-clinician trauma-based interventions for school-age youth.
PLoS ONE. 2024;19:20293248. https://doi.org/10.1371/journal.pone.0293248.
Thomas MS, Crosby S, Vanderhaar J. Trauma-informed practices in schools
across two decades: an interdisciplinary review of research. Rev Res Educ.
2019;43:422-52. https://doi.org/10.3102/0091732X18821123.

Avery JC, Morris H, Galvin E, Misso M, Savaglio M, Skouteris H. Systematic
review of school-wide trauma-informed approaches. J Child Adolesc Trauma.
2021;14:381-97. https://doi.org/10.1007/540653-020-00321-1.


https://doi.org/10.1007/s10964-023-01907-2
https://developingchild.harvard.edu/resources/wp3/
https://developingchild.harvard.edu/resources/wp3/
https://doi.org/10.1001/jamapediatrics.2019.3007
https://doi.org/10.1177/1541204020972487
https://doi.org/10.1016/j.chiabu.2023.106346
https://doi.org/10.1136/bmjopen-2019-036374
https://doi.org/10.1136/bmjopen-2019-036374
https://doi.org/10.1176/appi.ajp.2014.13101401
https://doi.org/10.1176/appi.ajp.2014.13101401
https://www.cdc.gov/violenceprevention/aces/ace-brfss.html
https://www.cdc.gov/violenceprevention/aces/ace-brfss.html
https://doi.org/10.1186/s40352-022-00198-2
https://doi.org/10.1186/s40352-022-00198-2
https://doi.org/10.1037/a0037723
https://doi.org/10.1037/a0037723
https://doi.org/10.1136/bmjopen-2021-053915
https://www.corc.uk.net/outcome-experience-measures/short-warwick-edinburgh-mental-wellbeing-scale-swemwbs/
https://www.corc.uk.net/outcome-experience-measures/short-warwick-edinburgh-mental-wellbeing-scale-swemwbs/
https://warwick.ac.uk/fac/sci/med/research/platform/wemwbs/research/validation/
https://warwick.ac.uk/fac/sci/med/research/platform/wemwbs/research/validation/
https://www.ethnicity-facts-figures.service.gov.uk/style-guide/writing-about-ethnicity/
https://www.ethnicity-facts-figures.service.gov.uk/style-guide/writing-about-ethnicity/
https://doi.org/10.1037/spq0000406
https://doi.org/10.1037/spq0000406
https://doi.org/10.1037/amp0000773
https://doi.org/10.1037/amp0000773
https://doi.org/10.1007/s00787-021-01745-2
https://doi.org/10.1007/s00787-021-01745-2
https://doi.org/10.1016/j.ssmmh.2021.100013
https://doi.org/10.1016/j.ssmmh.2021.100013
https://doi.org/10.1016/j.chiabu.2020.104485
https://doi.org/10.1016/j.chiabu.2020.104485
https://doi.org/10.1542/peds.2015-1839
https://doi.org/10.1542/peds.2015-1839
https://doi.org/10.1007/s10964-022-01607-3
https://doi.org/10.3390/ijerph191811564
https://doi.org/10.1016/j.puhe.2018.09.014
https://doi.org/10.1016/j.puhe.2018.09.014
https://doi.org/10.1377/hlthaff.2014.0914
https://doi.org/10.1377/hlthaff.2014.0914
https://doi.org/10.1016/j.chiabu.2022.105572
https://doi.org/10.1542/peds.2018-2945
https://doi.org/10.1016/j.acap.2019.08.006
https://doi.org/10.1016/j.acap.2019.08.006
https://doi.org/10.1016/j.ssresearch.2021.102621
https://doi.org/10.1016/j.ssresearch.2021.102621
https://doi.org/10.1177/1524838020939119
https://doi.org/10.1177/1524838020939119
https://doi.org/10.1002/ab.21831
https://doi.org/10.1016/j.childyouth.2019.104691
https://doi.org/10.1016/j.childyouth.2019.104691
https://iris.who.int/handle/10665/324930
https://iris.who.int/handle/10665/324930
https://doi.org/10.1111/josh.12910
https://estyn.gov.wales/improvement-resources/knowing-your-children-supporting-pupils-with-adverse-childhood-experiences-aces/
https://estyn.gov.wales/improvement-resources/knowing-your-children-supporting-pupils-with-adverse-childhood-experiences-aces/
https://estyn.gov.wales/improvement-resources/knowing-your-children-supporting-pupils-with-adverse-childhood-experiences-aces/
https://www.gov.wales/sites/default/files/publications/2021-03/framework-on-embedding-a-whole-school-approach-to-emotional-and-mental-well-being.pdf
https://www.gov.wales/sites/default/files/publications/2021-03/framework-on-embedding-a-whole-school-approach-to-emotional-and-mental-well-being.pdf
https://www.gov.wales/sites/default/files/publications/2021-03/framework-on-embedding-a-whole-school-approach-to-emotional-and-mental-well-being.pdf
https://doi.org/10.1007/s12310-020-09368-9
https://doi.org/10.1007/s12310-020-09368-9
https://doi.org/10.1371/journal.pone.0293248
https://doi.org/10.3102/0091732X18821123
https://doi.org/10.1007/s40653-020-00321-1

Hughes et al. BMIC Public Health

59.

60.

61.

62.

63.

64.

65.

(2025) 25:672

Dorado JS, Martinez M, McArthur LE, Leibovitz T. Healthy environments

and response to trauma in schools (HEARTS): a whole-school, multi-level,
prevention and intervention program for creating trauma-informed, safe and
supportive schools. School Ment Health. 2016;8:163-76. https://doi.org/10.10
07/512310-016-9177-0.

Loomis AM, Rabuka-Conklin F, DeSilva C. Effects of trauma-informed training
on teacher perceptions of child outcomes: student-teacher relationships,
behavior, and expulsion risk. Early Child Educ J. 2024. https://doi.org/10.1007/
510643-024-01769-8.

Cohen CE, Barron IG. Trauma-informed high schools: a systematic narrative
review of the literature. School Ment Health. 2021;13:225-34. https://doi.org/
10.1007/512310-021-09432-y.

Maynard BR, Farina A, Dell NA, Kelly MS. Effects of trauma-informed
approaches in schools: a systematic review. Campbell Syst Rev.
2019;15:e1018. https://doi.org/10.1002/cl2.1018.

Hughes K, Ford K, Bellis MA, Glendinning F, Harrison E, Passmore J. Health and
financial costs of adverse childhood experiences in 28 European countries: a
systematic review and meta-analysis. Lancet Public Health. 2021,6:e848-57. h
ttps://doi.org/10.1016/52468-2667(21)00232-2.

Volk AA, Veenstra R, Espelage DL. So you want to study bullying? Recommen-
dations to enhance the validity, transparency, and compatibility of bullying
research. Aggress Violent Behav. 2017;36:34-43. https://doi.org/10.1016/j.avb.
2017.07.003.

Harris MG, Baxter AJ, Reavley N, Diminic S, Pirkis J, Whiteford HA. Gender-
related patterns and determinants of recent help-seeking for past-year

66.

67.

68.

69.

70.

Page 12 of 12

affective, anxiety and substance use disorders: findings from a national
epidemiological survey. Epidemiol Psychiatr Sci. 2016;25:548-61. https://doi.o
rg/10.1017/52045796015000876.

Giano Z, Wheeler DL, Hubach RD. The frequencies and disparities of adverse
childhood experiences in the U.S. BMC Public Health. 2020;20:1327. https://d
01.0rg/10.1186/512889-020-09411-z.

Bellis MA, Hughes K, Leckenby N, Hardcastle KA, Perkins C, Lowey H. Measur-
ing mortality and the burden of adult disease associated with adverse
childhood experiences in England: a national survey. J Public Health (Oxf).
2015,37:445-54. https://doi.org/10.1093/pubmed/fdu065.

Xu M, Macrynikola N, Waseem M, Miranda R. Racial and ethnic differences

in bullying: review and implications for intervention. Aggress Violent Behav.
2020;50:101340. https://doi.org/10.1016/j.avb.2019.101340.

Graham S, Kogachi K, Morales-Chicas J. Do | fit in: race/ethnicity and feelings
of belonging in school. Educ Psychol Rev. 2022;34:2015-42. https://doi.org/1
0.1007/510648-022-09709-x.

Children’s Commissioner for Wales. ‘Take it seriously”: children’s experiences of
racism within secondary schools. Cardiff: Children's Commissioner for Wales.
https://www.childcomwales.org.uk/take-it-seriously-childrens-experiences-of
-racism-within-secondary-schools/. Accessed 6 December 2024.

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


https://doi.org/10.1007/s12310-016-9177-0
https://doi.org/10.1007/s12310-016-9177-0
https://doi.org/10.1007/s10643-024-01769-8
https://doi.org/10.1007/s10643-024-01769-8
https://doi.org/10.1007/s12310-021-09432-y
https://doi.org/10.1007/s12310-021-09432-y
https://doi.org/10.1002/cl2.1018
https://doi.org/10.1016/S2468-2667(21)00232-2
https://doi.org/10.1016/S2468-2667(21)00232-2
https://doi.org/10.1016/j.avb.2017.07.003
https://doi.org/10.1016/j.avb.2017.07.003
https://doi.org/10.1017/S2045796015000876
https://doi.org/10.1017/S2045796015000876
https://doi.org/10.1186/s12889-020-09411-z
https://doi.org/10.1186/s12889-020-09411-z
https://doi.org/10.1093/pubmed/fdu065
https://doi.org/10.1016/j.avb.2019.101340
https://doi.org/10.1007/s10648-022-09709-x
https://doi.org/10.1007/s10648-022-09709-x
https://www.childcomwales.org.uk/take-it-seriously-childrens-experiences-of-racism-within-secondary-schools/
https://www.childcomwales.org.uk/take-it-seriously-childrens-experiences-of-racism-within-secondary-schools/
https://www.childcomwales.org.uk/take-it-seriously-childrens-experiences-of-racism-within-secondary-schools/

	﻿Adverse childhood and school experiences: a retrospective cross-sectional study examining their associations with health-related behaviours and mental health
	﻿Abstract
	﻿Background
	﻿Methods
	﻿Data collection
	﻿Study questionnaire
	﻿Statistical analysis

	﻿Results
	﻿Discussion
	﻿Conclusions
	﻿References


