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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 illness, 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 illness 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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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 ACEs 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 

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
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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 A1. 
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]. 

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.

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 

Table 1 Sample demographics, ACE count and school experience
All ACE count School experience
n % 0 

ACEs
1 
ACE

2–3 
ACEs

4 + ACEs Not bul-
lied, higher 
belonging

Not bul-
lied, lower 
belonging

Bullied,
higher 
belonging

Bullied, 
lower 
belonging

All n 1868 100.0 1056 336 273 203 1073 322 183 290
% 56.5 18.0 14.6 10.9 57.4 17.2 9.8 15.5

Sex Male 851 45.6 58.0 19.6 12.7 9.6 56.3 18.4 10.6 14.7
Female 1017 54.4 55.3 16.6 16.2 11.9 58.4 16.2 9.1 16.2
X2 9.105 3.365
P 0.028 0.339

Age 18–29 270 14.5 41.9 21.5 19.3 17.4 45.6 16.7 10.4 27.4
group 30–49 609 32.6 52.2 18.4 15.6 13.8 53.5 19.7 9.7 17.1
(years) 50–69 563 30.1 56.8 19.0 13.9 10.3 58.1 17.2 10.1 14.6

70+ 426 22.8 71.6 13.8 11.3 3.3 69.7 14.1 9.2 7.0
X2 81.672 70.058
P < 0.001 < 0.001

Ethnicity White 1788 95.7 56.5 17.9 14.7 10.9 57.6 17.2 10.1 15.2
Other than 
white

80 4.3 56.3 20.0 13.8 10.0 53.8 18.8 3.8 23.8

X2 0.290 7.071
P 0.962 0.070

Deprivation (Most) 1 358 19.2 53.9 14.2 14.0 17.9 52.8 21.2 10.9 15.1
quintile 2 366 19.6 58.2 17.5 13.9 10.4 57.1 16.1 9.3 17.5

3 382 20.4 53.7 21.2 15.2 9.9 57.9 15.2 10.5 16.5
4 377 20.2 53.8 19.1 17.8 9.3 53.8 18.3 10.9 17.0
(Least) 5 385 20.6 62.9 17.7 12.2 7.3 65.2 15.6 7.5 11.7
X2 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. 

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 
smoker

Current
binge 
drinker

Low mental 
wellbeing

Lifetime
mental 
illness*

Current
mental 
illness*

Violence 
victim

Violence 
perpe-
trator

All
n 239 454 304 496 261 68 43
% 12.8 24.3 16.3 27.0 14.2 3.6 2.3
Sex
Male 14.7 32.1 13.4 20.4 9.8 4.0 3.2
Female 11.2 17.8 18.7 32.6 17.9 3.3 1.6
X2 5.026 51.372 9.502 34.328 24.913 0.562 5.271
P 0.025 < 0.001 0.002 < 0.001 < 0.001 0.454 0.022
Age group
18–29 17.4 34.8 22.6 30.9 18.1 13.3 11.1
30–49 14.1 31.4 14.4 30.3 16.7 3.6 1.6
50–69 14.7 24.0 17.4 30.3 16.0 1.4 0.4
70+ 5.4 8.0 13.4 15.6 5.9 0.5 0.2
X2 28.907 94.435 12.547 36.267 31.716 92.437 111.927
P < 0.001 < 0.001 0.006 < 0.001 < 0.001 < 0.001 < 0.001
Ethnicity
White 12.8 24.6 15.9 27.2 14.3 3.6 2.2
Other than white 12.5 17.5 23.8 23.4 11.7 5.0 5.0
X2 0.006 2.103 3.428 0.535 0.419 0.441 2.705
P 0.936 0.147 0.064 0.464 0.518 0.507 0.100
Deprivation quintile
(Most) 1 17.0 19.0 24.6 30.9 19.8 4.7 4.7
2 15.8 22.7 19.7 28.3 16.3 1.9 1.9
3 14.4 29.1 14.4 23.9 11.9 4.5 1.8
4 9.3 24.9 14.9 30.1 14.2 4.2 2.1
(Least) 5 7.8 25.5 8.6 22.2 9.3 2.9 1.0
X2 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 7.4 23.1 9.7 15.7 8.0 1.4 0.9
1 14.0 25.0 14.6 29.0 13.7 3.6 2.4
2–3 18.3 24.2 23.4 41.8 18.3 5.1 2.9
4+ 31.5 29.6 43.8 61.8 41.7 13.3 8.9
X2 99.413 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 22.8 8.2 17.1 7.8 1.6 0.9
Not bullied, lower belonging 16.8 25.8 22.4 29.9 15.0 3.4 2.2
Bullied, higher belonging 13.1 27.3 20.2 33.5 19.0 7.7 2.7
Bullied, lower belonging 21.4 26.2 36.9 56.7 34.2 9.0 7.2
X2 35.977 3.118 152.679 185.218 131.589 44.810 40.590
P < 0.001 0.374 < 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 

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 



Page 7 of 12Hughes et al. BMC Public Health          (2025) 25:672 

Ta
bl

e 
3 

Ad
ju

st
ed

 o
dd

s r
at

io
s (

AO
Rs

) f
or

 h
ea

lth
 o

ut
co

m
es

 b
y 

de
m

og
ra

ph
ic

s, 
AC

E 
co

un
t a

nd
 sc

ho
ol

 e
xp

er
ie

nc
e

Cu
rr

en
t s

m
ok

er
Lo

w
 m

en
ta

l w
el

lb
ei

ng
Li

fe
tim

e 
m

en
ta

l i
lln

es
s*

Cu
rr

en
t m

en
ta

l i
lln

es
s*

Vi
ol

en
ce

 v
ic

tim
Vi

ol
en

ce
 p

er
pe

tr
at

or
A

O
R 

(9
5%

 C
I)

P
A

O
R 

(9
5%

 C
I)

P
A

O
R 

(9
5%

 C
I)

P
A

O
R 

(9
5%

 C
I)

P
A

O
R 

(9
5%

 C
I)

P
A

O
R 

(9
5%

 C
I)

P
Se

x
Fe

m
al

e
0.

66
 (0

.4
9–

0.
88

)
0.

00
4

1.
54

 (1
.1

7–
2.

02
)

0.
00

2
1.

95
 (1

.5
4–

2.
47

)
< 

0.
00

1
2.

03
 (1

.5
1–

2.
74

)
< 

0.
00

1
0.

77
 (0

.4
6–

1.
29

)
0.

32
4

0.
39

 (0
.1

9–
0.

77
)

0.
00

7
A

ge
 g

ro
up

 (y
ea

rs
)

18
–2

9
2.

39
 (1

.3
8–

4.
13

)
0.

00
2

0.
95

 (0
.6

1–
1.

49
)

0.
90

7
1.

33
 (0

.8
8–

2.
01

)
0.

17
6

1.
90

 (1
.1

0–
3.

29
)

0.
02

2
20

.2
6 

(4
.7

4–
86

.5
8)

< 
0.

00
1

31
.4

6 
(4

.1
7–

23
7.

50
)

0.
00

1
30

–4
9

2.
14

 (1
.3

1–
3.

51
)

0.
00

2
0.

62
 (0

.4
2–

0.
93

)
0.

01
9

1.
58

 (1
.1

2–
2.

22
)

0.
00

9
2.

08
 (1

.2
9–

3.
37

)
0.

00
3

5.
63

 (1
.3

0-
24

.4
4)

0.
02

1
4.

82
 (0

.6
0-

38
.5

6)
0.

13
9

50
–6

9
2.

55
 (1

.5
6–

4.
17

)
< 

0.
00

1
0.

99
 (0

.6
8–

1.
45

)
0.

96
1

1.
86

 (1
.3

2–
2.

62
)

< 
0.

00
1

2.
35

 (1
.4

5–
3.

81
)

0.
00

1
2.

20
 (0

.4
6–

10
.5

6)
0.

32
4

1.
14

 (0
.1

0-
12

.7
5)

0.
91

7
70

+
Re

f
0.

00
2

Re
f

0.
02

7
Re

f
0.

00
3

Re
f

0.
00

6
Re

f
< 

0.
00

1
Re

f
< 

0.
00

1
D

ep
ri

va
tio

n 
qu

in
til

e
(M

os
t) 

1
2.

02
 (1

.2
5–

3.
27

)
0.

00
4

3.
00

 (1
.9

0–
4.

75
)

< 
0.

00
1

1.
26

 (0
.8

8–
1.

83
)

0.
21

1
1.

98
 (1

.2
4–

3.
16

)
0.

00
4

1.
05

 (0
.4

5–
2.

42
)

0.
91

2
3.

81
 (1

.1
6–

12
.4

4)
0.

02
7

2
2.

09
 (1

.2
9–

3.
39

)
0.

00
3

2.
52

 (1
.5

8–
4.

02
)

< 
0.

00
1

1.
21

 (0
.8

4–
1.

75
)

0.
30

2
1.

71
 (1

.0
6–

2.
75

)
0.

02
7

0.
43

 (0
.1

6–
1.

17
)

0.
10

0
1.

39
 (0

.3
7–

5.
16

)
0.

62
3

3
1.

80
 (1

.1
1–

2.
92

)
0.

01
7

1.
60

 (0
.9

9–
2.

59
)

0.
05

7
0.

90
 (0

.6
2–

1.
31

)
0.

58
9

1.
09

 (0
.6

6–
1.

80
)

0.
73

3
1.

28
 (0

.5
7–

2.
90

)
0.

55
4

1.
61

 (0
.4

4–
5.

93
)

0.
47

3
4

1.
07

 (0
.6

3–
1.

80
)

0.
80

3
1.

64
 (1

.0
2–

2.
66

)
0.

04
1

1.
31

 (0
.9

2–
1.

88
)

0.
13

7
1.

44
 (0

.8
9–

2.
33

)
0.

13
7

1.
21

 (0
.5

3–
2.

77
)

0.
65

6
1.

91
 (0

.5
3–

6.
85

)
0.

32
1

(L
ea

st
) 5

Re
f

0.
00

2
Re

f
< 

0.
00

1
Re

f
0.

18
6

Re
f

0.
01

6
Re

f
0.

20
8

Re
f

0.
09

9
A

CE
 c

ou
nt

0
Re

f
< 

0.
00

1
Re

f
< 

0.
00

1
Re

f
< 

0.
00

1
Re

f
< 

0.
00

1
Re

f
< 

0.
00

1
Re

f
0.

03
5

1
1.

86
 (1

.2
5–

2.
76

)
0.

00
2

1.
44

 (0
.9

8–
2.

11
)

0.
06

2
1.

96
 (1

.4
5–

2.
66

)
< 

0.
00

1
1.

60
 (1

.0
8–

2.
39

)
0.

02
0

1.
85

 (0
.8

4–
4.

12
)

0.
12

9
1.

93
 (0

.7
0–

5.
34

)
0.

20
4

2–
3

2.
55

 (1
.6

9–
3.

85
)

< 
0.

00
1

1.
89

 (1
.3

0–
2.

75
)

0.
00

1
2.

65
 (1

.9
3–

3.
63

)
< 

0.
00

1
1.

67
 (1

.1
0–

2.
51

)
0.

01
5

2.
20

 (0
.9

9–
4.

89
)

0.
05

2
1.

80
 (0

.6
2–

5.
21

)
0.

28
1

4+
4.

58
 (2

.9
6–

7.
09

)
< 

0.
00

1
3.

73
 (2

.5
0–

5.
56

)
< 

0.
00

1
4.

58
 (3

.1
6–

6.
66

)
< 

0.
00

1
3.

98
 (2

.6
2–

6.
03

)
< 

0.
00

1
5.

19
 (2

.4
0-

11
.2

3)
< 

0.
00

1
4.

35
 (1

.5
8–

11
.9

6)
0.

00
4

Sc
ho

ol
 e

xp
er

ie
nc

e
N

ot
 b

ul
lie

d,
 h

ig
he

r b
el

on
gi

ng
Re

f
0.

31
0

Re
f

< 
0.

00
1

Re
f

< 
0.

00
1

Re
f

< 
0.

00
1

Re
f

0.
04

4
Re

f
0.

17
9

N
ot

 b
ul

lie
d,

 lo
w

er
 b

el
on

gi
ng

1.
37

 (0
.9

3–
2.

01
)

0.
10

6
2.

63
 (1

.8
3–

3.
78

)
< 

0.
00

1
1.

57
 (1

.1
5–

2.
14

)
0.

00
4

1.
58

 (1
.0

5–
2.

37
)

0.
02

7
1.

37
 (0

.6
1–

3.
08

)
0.

44
6

1.
48

 (0
.5

2–
4.

22
)

0.
46

2
Bu

lli
ed

, h
ig

he
r b

el
on

gi
ng

0.
92

 (0
.5

6–
1.

54
)

0.
76

1
2.

08
 (1

.3
3–

3.
27

)
0.

00
1

1.
80

 (1
.2

4–
2.

63
)

0.
00

2
2.

04
 (1

.2
8–

3.
25

)
0.

00
3

3.
04

 (1
.3

7–
6.

75
)

0.
00

6
1.

44
 (0

.4
2–

4.
88

)
0.

55
8

Bu
lli

ed
, l

ow
er

 b
el

on
gi

ng
1.

23
 (0

.8
1–

1.
85

)
0.

33
4

3.
99

 (2
.7

4–
5.

81
)

< 
0.

00
1

3.
55

 (2
.5

6–
4.

91
)

< 
0.

00
1

3.
37

 (2
.2

8–
4.

98
)

< 
0.

00
1

2.
02

 (0
.9

6–
4.

25
)

0.
06

4
2.

73
 (1

.0
7–

6.
97

)
0.

03
6

*3
1 

pa
rt

ic
ip

an
ts

 re
po

rt
ed

 ‘p
re

fe
r n

ot
 to

 s
ay

’, t
hu

s 
N

 fo
r o

ut
co

m
e 

= 
18

37
. C

I, 
co

nfi
de

nc
e 

in
te

rv
al

; A
CE

, a
dv

er
se

 c
hi

ld
ho

od
 e

xp
er

ie
nc

e;
 R

ef
, r

ef
er

en
ce

 c
at

eg
or

y.
 R

ef
er

en
ce

 c
at

eg
or

y 
fo

r S
ex

 is
 m

al
e.

 P
 v

al
ue

s 
in

 R
ef

 ro
w

s 
re

la
te

 to
 

th
e 

ov
er

al
l c

on
tr

ib
ut

io
n 

m
ad

e 
by

 e
ac

h 
in

de
pe

nd
en

t v
ar

ia
bl

e 
to

 th
e 

m
od

el
. S

ig
ni

fic
an

t P
 v

al
ue

s 
ar

e 
sh

ow
n 

in
 b

ol
d 

te
xt



Page 8 of 12Hughes et al. BMC Public Health          (2025) 25:672 

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 

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; CIs, confidence intervals

 



Page 9 of 12Hughes et al. BMC Public Health          (2025) 25:672 

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 
ACEs 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.

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.
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