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have been undertaken in high-income countries, similar
findings have been reported from those in lowincome
and middle-income countries.'**?

Using cumulative ACE counts as a predictor of adverse
outcomes has been an important feature of ACE research
since it was first instigated® ** ACE counts have not only
acted as strong predictors of adverse outcomes in child-
hood and later life but also created a measure of child-
hood stressors that incorporates aspects of multiple
disciplines (eg, health, social, criminal justice). Such
measures have helped facilitate multiagency ownership
and consequently, multisectoral responses to ACEs and
their impacts at all levels from policy to intervention.**
In particular, a focus on cumulative ACEs has exposed
how higher ACE counts (typically experiencing 4+ ACE
types) is associated with substantive negative impacts to
health and well-being.'® However, a focus on 4+ ACEan
detract from harms across the life course that may arise
from exposure to fewer ACEs or even a single ACE type.
Critically, across Europe and North America, more than
one in five adults report suffering only a single ACE type
during their childhood. *” Although higher ACE counts
typically result in greater harms, studies suggest increases
in risks of, for instance, smoking, violence and poorer
mental health may arise from a single ACE (vs 0 ACEs)?
With such high proportions of individuals reporting expo-
sure to just a single ACE, it is critical to understand how
such experiences may affect health and behaviour.

The impact of a single ACE type on health and well-
being may vary depending on the type of ACE experi-
enced. Studies using ACE counts as predictors of health
risks do not usually identify whether increased risks are
associated with exposure to any specific ACE type, or if
exposure to a particular ACE (in the absence of others)
alters risks of harmful outcomes to a greater or lesser
extent than other ACE types. Although numerous studies
have examined single ACEs (eg, SK), often they do not
collect data on, control for, or compare the impacts of
other ACEs that may have occurred in the same popula-
tion. Those that do typically examine such impacts use
models that control for, but do not exclude, exposure to
other ACE types. As a result, such studies can confound
the impacts of a specific type of ACE type in the absence
of other ACEs (ie, those experiencing a single ACE type)
with experiencing an ACE type in combination with
others (ie, those experiencing multiple ACEs). Conse-
quently, there is a paucity of information on differential
health and behavioural risks associated with each type of
ACE in individuals experiencing only one ACE type. With
high proportions of individuals internationally reporting
exposure to just a single ACE type, it is critical to study
and understand how single ACE exposure may affect
health and behaviour. Using a UK dataset developed from
eight different ACE surveys, here we examine changes in
health-harming and antisocial behaviours and mental
well-being (MWB) associated with exposure to different
ACE types in the absence of exposure to other ACEs. We
test the hypotheses that exposure to each single ACE type

is associated with increases in negative outcomes across
the life course and that such associations vary with ACE
type and outcome considered.

METHODS

Data from eight crosssectional ACE studies undertaken
across various geographies in England and Wales between
2012 and 2022 were combined. Online supplemental
appendix table 1 provides summary information on each
study. Five studies were conducted face to face at partic-
ipants’ households, three using nationally representative
samples (England n=1, Wales n=2) and two using locally
representative samples in English local authorities. All
household surveys used stratified random sampling
approaches, with lower super output area (LSOA; small
geographical areas with a mean population of 1500) as the
sampling unit. LSOAs within each study area were catego-
rised to a quintile of deprivation using the English®® or
Welsh® Indexes of Multiple Deprivation as appropriate.
Sample selection was stratified by geographical region
(where relevant; see online supplemental appendix table
1) then deprivation quintile, and households in sampled
LSOAs were randomly selected for inclusion. Facée-
face interviews were undertaken by a professional market
research company using computerassisted personal
inter viewing, with sensitive questions able to be self-
completed. The other three studies were conducted by
telephone and/or online, due to their implementation
during the COVID- 19 pandemic when faceto-face inter-
viewing was not appropriate. Two were telephone surveys,
conducted at national level in Wales and local level in
England. Both used stratified sampling approaches across
landline and mobile telephone contacts obtained from

a commercial sample provider. Contacts were stratified
by region (national sample) then deprivation quintile
and age group. Telephone interviews were undertaken
by a professional market research company. Due to diffi-
culty accessing younger age groups by telephone, both
studies were extended to include an online survey, with
participants recruited via an online panel (individuals
paid to participate in online research) accessed through
a commercial provider. The online panels included all
age groups proportionate to population demographics
in each area. The remaining study was conducted online
with participants recruited via a panel obtained from a
commercial provider, targeted to represent national
demographics. Age and gender quotas were used for all
telephone and online samples.

The inclusion criteria for all studies were: resident in
the study area, within the study age range (18-69, 18-70
or 18+ years; see online supplemental appendix table
1) and cognitively able to participate. In all studies,
potential participants were informed of the nature and
purpose of the study including its voluntary, anonymous
and confidential nature. Informed consent was recorded
electronically as part of survey questionnaires. Weighted
average compliance across the five household surveys was
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55.7% (online supplemental appendix table 1). The tele-
phone participation rate across the two studies using this
approach was 33.3% of eligible individuals who met quota
sampling or 32.4% of all eligible individuals contacted.

It was not possible to measure participation rates for the
online surveys. The total sample across all eight studies
was 22361 (online supplemental appendix table 1). For
the purpose of this study data were restricted to indi-
viduals aged 18-69 years with complete demographic
and ACE data. This resulted in a final sample of 2®56
(female 56.7%; age (years), 18—-29, 20.7%; 30-39, 19.7%;
40-49, 20.3%; 50-59, 19.2%; 60-69, 20.2%; deprivation
quintiles, from 1 (least deprived) to 5 (most deprived),
21.1%, 19.2%, 19.8%, 19.3%, 20.4%).

All surveys used the Center for Disease Control and
Prevention short ACE tool*! to measure participants’
exposure to nine ACEs before the age of 18 years: (1) PA,
(2) VA, (3) SA, (4) parental separation (PS) or divorce,
(5) DV and household member, (6) MI, (7) alcohol
problem (AP), (8) drug use and (9) incarceration. An
adapted question was used to measure SA in the tele-
phone/online surveys. The full questions used to measure
each ACE are shown in online supplemental appendix
table 2. Studies included a range of selfeported health-
related outcomes and the questions used to measure the
ten outcomes included in this study, and any variation
in wording between studies, are also shown in online
supplemental appendix table 2. Current smoking and
lifetime cannabis use were measured in all eight studies.
Weekly binge drinking was measured in seven studies,
with binge drinking defined as consuming either six or
more (four studies) or five or more (three studies) alco-
holic drinks in one session. Obesity (body mass index
(BMI) t30) was measured in four studies, with BMI calcu-
lated from individuals’ self-reported height and weight.
Having ever had a sexually transmitted infection (STI)
was measured in seven studies and teenage pregnancy in
four studies, with participants asked if they had acciden-
tally got pregnant or got someone else pregnant before
the age of 18. Low MWB was measured in five studies
using the Short WarwickEdinburgh Mental Wellbeing
Scale (SWEMWBSY? Scores from the seven SWEMWBS
items were summed and transformed to a metric score
according to guidelines, with scores <20 categorised as low
MWAB. Violence perpetration and violence victimisation
in the last 12 months were measured in seven studies, and
lifetime incarceration (having ever spent a night locked
up in a prison, jail or police station) was measured in five
studies. The studies in which each outcome was measured
are shown in online supplemental appendix table 1.

In order to analyse the impact of each individual ACE
in the absence of exposure to other ACE types, data were
limited to those reporting no ACEs (control group) and
those only reporting a specific ACE type (exposed groups,
for example, VA without exposure to any other ACE types)
for each set of analyses. The exposed groups containing
those only reporting the ACEs household member drug
use (n=53) or incarceration (n=56) were considered

Table 1 Proportion and ACE counts of participants
reporting each ACE

Have each Distribution across

ACE ACE count
ACE % n 1 2-3 4+
Physical abuse 15.9 3266 9.8 40.1 50.1
Verbal abuse 20.7 4250 148 404 44.8
Sexual abuse 7.4 1512 19.2 30.2 50.6
Parental separation 21.9 4507 335 321 34.4
Domestic violence 153 3190 139 351 51.0
Household member:
Mental illness 14.6 3005 204 349 44.7
Alcohol problem 11.7 2402 11.7 328 55.5
Drug use 4.5 919 5.8 24.5 69.7
Incarceration 3.7 753 7.4 26.2 66.4

Total sample n=20556.
ACE, adverse childhood experience.

too small for analysis (see tablel). However, exposure
to either of these ACEs was still considered exclusion
criteria for control group membership. Each exposed
group (by single ACE type) was not intended or expected
to be representative of the general population and each
is considered here only as a subset of individuals exposed
to a single type of ACE. Analyses used? tests for initial
bivariate examination of relationships between each ACE
and measured outcomes. However, in order to adjust for
demographic and other potentially confounding differ -
ences between each exposed group and controls, binary
logistic regression (LR) was used to examine the indepen-
dent contributions of single ACE types to outcomes. Thus,
LR included study membership (to adjust for potential
differences between studies) and demographic factors,
age, sex and deprivation. Ethnicity was not included as
a separate variable as individual ethnicities other than
white were insufficiently represented for the purposes
of analysis. The results of LRs are presented as adjusted
ORs with 95% Cls and p values. For each AC&dtcome
combination, the bestitting LR model was used to esti
mate means (percentage reporting outcomes in control
and exposed groups) adjusted to average sample char
acteristics (estimated marginal means). Statistics were
undertaken in SPSS V.27.

Patient and public involvement

The study did not involve patients. Study findings were
made publicly available to participants and the general
public through the production of study reports and open
access journal articles.

RESULTS

Child maltreatment ACEs

Exposure to the single ACE of PA was significantly associ-
ated with having ever used cannabis, had an STI or been

incarcerated, as well as violence perpetration in the last
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12 months in both bivariate (table 2) and LR (table 3)
analyses. Exposure to R was also significantly associated
with binge drinking in bivariate analysis. However, using
LR analyses to adjust for other variables, binge drinking
was no longer significant while teenage pregnancy (not
significant using bivariate analysis) reached significance.
Modelled prevalence of cannabis use rose from 10.8% in
those with no ACEs to 17.3% in those exposed only to PA
(figure 1). For STls, the equivalent rise was from 0.8%
to 2.0% and for violence perpetration and incarceration
modelled prevalence rose from 1.3% to 3.4% and 2.4% to
5.0%, respectively.

In both bivariate and LR analyses, exposure to the single
ACE of VA was significantly associated with increased
risk of all outcomes except smoking, obesity and having
had an STI (tables 2—-3). Modelled prevalence of binge
drinking rose from 13.6% in those with no ACEs to 17.7%
in those exposed to VA (figure 1). Cannabis use showed a
rise from 10.8% to 19.9% and low MWB rose substantively
from 14.6% to 21.4%. The prevalence of violence perpe-
tration and victimisation also rose significantly from 1.3%
to 3.1% and 1.9% to 3.6%, respectively, while incarcera-
tion rose from 2.4% to 4.4%.

Experiencing SA as a single ACE was positively asso-
ciated, in both bivariate and LR analyses, with obesity,
cannabis use, both sexual health measures (STI, teenage
pregnancy) and lower MWB (tables2—3). Modelled prev-
alence of obesity rose from 15.9% in those with no ACEs
to 22.5% in those exposed to SA (figurel). Experiencing
SA more than doubled the prevalence of cannabis use
(10.8%, no ACEs; 25.5% SA) along with the prevalence of
having had an STI or teenage pregnancy (0.8%-2.1%nd
3.7%—7.5%, respectively). Modelled estimates for lower
MWAB also rose significantly from 14.6% to 23.1%.

Other household ACEs

In both bivariate and LR analyses, PS was significantly asso
ciated with increased risks of smoking, binge drinking,
cannabis use, STI, teenage pregnancy and incarceration
(tables 2-3). Although violence victimisation was also
associated with PS in bivariate analysis, the relationship
failed to reach significance using LR. Smoking rose from
a modelled estimate of 16.6% (no ACES) to 24.2% (with
PS;figure 1). For cannabis use, the equivalent increase
with exposure to PS was from 10.8% to 16.1% and for
teenage pregnancy from 3.7% to 9.1%.

DV was associated with incarceration in bivariate
analyses (table2) and was additionally associated with
cannabis use and lower MWB using LR analyses (tabl®).
Modelled estimates identify an increase in cannabis use
from 10.8% (no ACESs) to 14.5% (DV alone; figure 1).
Equivalent increases for lower MWB and incarceration
were from 14.6% to 19.6% and 2.4% to 4.3%, respectively.

Reporting household Ml as a single ACE was signifi-
cantly associated, in bivariate analyses, with binge
drinking, obesity, lower MWB, cannabis use, STI and
incarceration. However, binge drinking failed to reach
significance when demographics and sample membership

were accounted for using LR analyses (table2-3). In
modelled estimates, obesity rose from 15.9% (no ACES)
to 21.5% (M), cannabis use from 10.8% to 15.8% and
lower MWB from 14.6% to 25.8% (figure 1).

In both bivariate and LR analyses, the single ACE of
household AP was significantly associated with binge
drinking, cannabis use, teenage pregnancy, violence
perpetration or victimisation and incarceration
(tables 2—-3). Having had an STI was significantly related
to AP only in bivariate analysis, while smoking was signif-
icant only using LR. Modelled prevalence of binge
drinking rose from 13.6% (no ACESs) to 20.3% (with AP),
while violence perpetration and victimisation rose from
1.3t0 4.7%and 1.9% to 4.1%, respectively figure 1). The
prevalence of incarceration was also more than doubled
from 2.4% (no ACES) to 5.6% (with AP).

Other factors

Using LR analyses, deprivation quintile was significantly
associated with many outcomes studied. Thus, likelihood
of smoking, lower MWB and incarceration all consis-
tently increased with increasing deprivation. Females had
significantly lower likelihoods of violence involvement
(perpetrator or victim) or of incarceration. Females also
reported lower likelihoods of smoking, binge drinking
and cannabis use. Likelihood of smoking or cannabis use
also reduced with increasing age, while obesity increased
in older age groups (online supplemental appendix
tables 3-9).

DISCUSSION

Multiple studies have established that ACEs routinely
cooccur.’ *® 2 To examine the impact of such coeccur-
rence on life course health, studies often employ a cumu-
lative measure of the number of ACEs experienced (ACE
count). Attempts to identify the contribution of any indi-
vidual ACE often use multivariate models to account for
the co-occurrence of other ACEs suffered?*?® However,
large numbers of adults internationally do not report
any cooccurring ACEs but instead identify a single ACE
type experienced in childhood. With few studies focused
on such individuals, there is a paucity of information
on the impact that just a single ACE type may have on
life course health (in the absence of exposure to other
ACEs) or comparisons between the impacts different
individual ACEs may have on different outcomes. Some
studies have compared outcomes associated with expo-
sure to specific individual ACEs (eg, sexual vs other
forms of child maltreatment). 2’ 2 Often, however, these
do not account for both direct (eg, child maltreatment)
and indirect (eg, household MI) types of adversity. While
studies are beginning to measure the potential impact
of individual ACEs on selected outcomes (eg, memory
loss)® those examining associations between single ACEs
and broader life course health, in the absence of other
ACEs, remain scarce. It is this deficit which this study aims
to help address. We find that even exposure to a single
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Figure 1  Adjusted mean percentage reporting each outcome by type of ACE experienced. Adjusted mean percentages are
calculated using the logistic regression models, see Methods and online supplemental appendix pp3-9. Means for no ACE
categories sometimes varied marginally between models for different ACEs. In these cases, a mean was calculated across no
ACEs percentages for each ACE type. However, as variations between models were small, all individual no ACE values were no
more than £0.2% from displayed means. Difference not signi cantly different from No ACEs category P<0.05 vs no ACEs
category. ACEs, adverse childhood experiences; AP, alcohol problem; DV, domestic violence; Ml, mental iliness; PA, physical
abuse; PS, parental separation; SA, sexual abuse; VA, verbal abuse.
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ACE type (eg, VA or PS) is significantly associated with associations are likely to be related more directly with
multiple poorer health and behavioural outcomes and PS. However, we could not identify how much toxic stress
that such associations vary according to ACE type. may have arisen from nonviolent but acrimonious rela-
PA alone in childhood was associated with at least a tionships between parents prior to and after divorce or
doubling in likelihood of having had an STI, teenage how much may be associated specifically with the act of
pregnancy or incarceration (table 3). PA was also asso- parents separating and living apart.
ciated with increased risk of cannabis use. However, the The relationship between being sexually abused as a
largest increase in risk associated with PA in childhood child and developing obesity across the life course was
was seen in violence perpetration (table 3). Exposure  a formative observation in the development of the first
to other individual ACEs also showed stronger links ACE studies®’ Consistent with this, results here showed
with similar issue types in adulthood. Thus, consistent a significant relationship between childhood SA and
with studies elsewhere® 3! growing up with someone  adult obesity (table 3, figure 1), with household Ml being
with MI was strongly related to low MWB in adulthood  the only other ACE individually associated with obesity.
(table 3). Further, household AP was more strongly SA was also associated with both sexual health measures
related to binge drinking than any other ACE, leading (STls, teenage pregnancy) as well as cannabis use and low
to an estimated increase in the prevalence from 13.6% MWB.
(no ACEs) to 20.3% (AP; figure 1). There are strong and DV is a welldocumented source of toxic stress to chit
well-establishedlinks between alcohol and violence® and dren within the household.*® However, it is frequently
having a household alcohol ACE here was also strongly reported with other ACEs such as PA and VA and both
related to being involved in violence and incarcerated as  substance use and MI in the household® Here, exam-

an adult (table 3, figure 1). ining individuals only exposed to DV, results still
A number of studies link verbal and emotional abuse  identify associations with low MWB with estimated prev-
in childhood to poor outcomes, in particular relating to alence rising from 14.6% (no ACES) to 19.6% (with DV;

mental health, and also outline social and physiological  figure 1). DV was also associated with cannabis use and
pathways through which these effects may occut’ Despite  incarceration. While exposure to violence as a child has
this, VA has received relatively little attention in compar  been associated with increased risks of violence perpetra-
ison to other ACEs (eg, PA)*® Results here support tion in adulthood, results here suggest that direct child-
substantive impacts on life course health and behaviour hood victimisation through physical or even VA is more
associated with VA even in the absence of other ACEs. strongly associated with later violence perpetration than
Thus, VA was associated with low MWB levels comparable DV (figure 1).
with those reporting SA in childhood or growing up with
someone with Ml (figure 1). VA was also associated with Limitations
higher levels of binge drinking, cannabis use, violence All studies included in these analyses relied on adults
and incarceration; all of which can be linked with poorer retrospectively recalling and reporting ACEs. Recollec-
mental health. Without evidence specifically on the  tion could be incomplete or inaccurate and participants
impact of VA, parents, health and education services may may have chosen not to disclose some ACEs they expe-
underestimate the toxic impacts on children from just rienced. While survey compliance levels were consistent
abusive words that arise from parents or carers. Conse- with other ACE studies, overall compliance was 49.3%
quently, a greater focus is required on how VA impacts (faceto-face and telephone suweys) and we cannot
child development and what interventions offer preven- rule out any selfselective biasintroduced through non-
tion and protection. compliance. Although we have excluded any individual
PS can be accompanied by other ACEs such as DV, reporting exposure to more than one ACE (including
substance use and family mental health issué$ and, household drug use and incarceration), we cannot deter
despite a series of studies showing detrimental impacts of mine whether participants suffered other childhood
PS on children,** its independent potential to result in adversities that were not captured in the standard ACE
life course harms has been discounted® Critically, results ~ surveys® Our results did not measure the severity of
here show, even in the absence of such other ACEs, ACEs (eg, child maltreatment), the length of exposure to
substantive associations between experiencing PS as a each ACE and frequency of occurrence or childhood age
child and poorer health and behaviour outcomes later in ranges over which they were experienced. Factors such as
the life course. PS was the ACE most strongly linked with  the magnitude of exposure, frequency and chronicity are
smoking, associated with an increase in prevalence from important considerations for further studies. Moreover,
16.6% (no ACES) to 24.2% (figure 1); a result consistent  our analyses focused specifically on individuals who had
with findings elsewhere3! Those who had experienced  only suffered one ACE. This provides some insight into
PS also showed greater substance use (binge drinking, the potential impacts from each type of ACE in isolation.
cannabis use) and sexual risk taking (STls, teenage preg- However, such ACEs frequently caccur with other ACE
nancies). Findings, here, relate specifically to children  types, and we cannot identify whether the same individual
who were not also exposed to VA or PA, DV or house- ACEs are associated with different impactsvhen they are
hold MI or substance use in childhood. Consequently,  experienced in individuals suffering multiple different
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types of ACE. However, other studies are beginning to
examine synergies between different pairs of ACES®

CONCLUSION

Even exposure to a single ACE type may result in substan-
tive increases in risks relating to substance use, sexual
health, violence and MWB. Such single ACEs include not
only those that have already received individual atten-
tion in multiple studies globally (eg, PA and SA) but also
others that do not necessarily receive the same public and
political attention (eg, VA). Findings here suggest a focus
on only those suffering multiple ACEs or those individual
ACEs often regarded as most abhorrent will only help
reduce part of the life-long health and social burden those
exposed to ACEs often bearThis study examined British
populations, but studies elsewhere identify comparable
levels of ACEs experienced, and relationships with health-
harming outcomes across multiple nations. Consequently,
exposure to, and impacts from, single ACEs should be of
international public health concern. The United Nations
Convention on the Rights of the Child guarantees the
right for all children to be free from violence including
physical, verbal and sexual violence, neglect and exploita-
tion. Moreover, the different types of ACEs and many of
the harms emanating from them are preventable. Over
recent decades, policies and programmes to prevent
ACEs and mitigate their impact have been developed,
tested and now contribute to a growing global evidence
base?® The benefits to those potentially affected by ACEs,
to the communities around them and from the economic
savings that arise from such early prevention and inter
vention are immense?l’ The aspirational rhetoric around
human rights and sustainable development goals that
describe ending child adversity need to be made material
through much greater national and international invest-
ment in policies and programmes that ensure safe and
nurturing childhoods for all.
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