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Abstract
Background  Adverse childhood experiences (ACEs) and childhood poverty (CP) are linked to long-term harms, 
including poor health, lower educational attainment, and economic instability. However, few studies have examined 
their independent and combined effects on life course health and prosperity as well as their contributions to 
intergenerational cycles of poverty and abuse. This study analyses these associations using a large regional survey in 
northwest England.

Methods  A cross-sectional household survey was conducted across five local authority/administrative areas 
(November 2023–April 2024) using a stratified quota sample by age, sex and deprivation. Analysis used a sample of 
5,330 adults ≥ 18 years old. Along with retrospective questions on nine ACE types and CP measured on a Likert scale 
(categorised into tertiles), the survey measured self-reported health (chronic health condition, mental well-being and 
overall health) and self-assessed economic (household income, employment status) outcomes. Statistical analyses 
included chi-squared tests and logistic regression modelling.

Results  ACE count was significantly related to CP. Increases in category of self-reported CP were associated with 
43.7% of 4 + ACEs and 20.5% of 2–3 ACEs reports. ACE count and CP both showed independent dose response 
relationships with all three health measures. Adjusted prevalence of lower health rose from 20.6% (no ACEs, wealthiest 
CP tertile) to 45.2% (4 + ACEs, poorest CP tertile). Membership of the poorest CP tertile with no ACEs, or of the 
wealthiest tertile with 4 + ACEs showed intermediate values (34.6% and 28.9% respectively). Economic outcomes 
(low income, unemployed/long-term sick) showed similar independent and additive relationships with ACEs and CP. 
Percentage unemployed/long-term sick rose in the wealthiest CP tertile from 3.8% (0 ACEs) to 5.9% (4 + ACEs) and in 
the poorest tertile from 8.0% to 12.2% respectively.
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Introduction
Adverse childhood experiences (ACEs) include physical, 
verbal and sexual abuse of children as well as exposure 
to domestic violence, substance use and other sources 
of trauma typically occurring within childhood house-
hold environments [1]. Recent discussions have consid-
ered the interaction of ACEs with sources of childhood 
trauma outside of the home such as community violence, 
school bullying and experience of racial prejudice [2–4]. 
Socio-economic factors, such as childhood poverty (CP), 
have also been suggested as important considerations in 
understanding risk factors for exposure to ACEs and the 
magnitude of their impact on life course health and well-
being [5, 6].

Both ACEs and CP have been linked with similar long-
term harms. Multiple studies confirm a dose response 
relationship between numbers of ACEs and adverse 
behavioural outcomes in subsequent life stages including 
greater alcohol, tobacco and drug use along with violence 
and crime [7–10]. Higher numbers of ACEs also predict 
increased mental and physical ill health in adulthood, 
including earlier onset of non-communicable diseases 
[11–13]. Similarly, growing up in poverty is a key deter-
minant of life course health [14]. CP can result in inad-
equate nutrition, poor quality housing, limited access to 
healthcare and trauma related to financial insecurity, all 
of which may impact physical and cognitive development 
[15]. As with ACEs, CP is linked to poorer health in later 
life including substance use, obesity, mental health issues, 
cardiovascular disease and other non-communicable dis-
eases [16–19]. Even on a physiological level, both ACEs 
and CP have been associated with disruptions in the 
development of hormonal, immunological and neuro-
logical systems, leading to harmful chronic inflammation, 
increased allostatic load and consequent increased sus-
ceptibility to illness and premature death. The details of 
the physiological impacts of ACEs and CP are described 
in detail elsewhere [15, 20].

ACEs and CP are also consistently associated with 
poorer educational progression and subsequent eco-
nomic and employment achievements. Thus, individu-
als with higher levels of ACEs are more likely to leave 
education with no qualifications, be in non- or low-
paid employment and be resident in more deprived 

communities [21–23]. Similarly, individuals experienc-
ing CP are more likely to have lower educational attain-
ment and remain in poverty during adulthood [24, 25]. 
Determining how much life course health and economic 
hardship is related to ACEs and how much to CP is com-
plicated by associations between the two. Children who 
live in poverty or reside in deprived communities are 
more likely to experience higher levels of ACEs [6, 26]. 
Moreover, the combined effects of experiencing ACEs 
and poverty may be more detrimental than experiencing 
either factor alone [5, 27].

Despite considerable work examining relationships 
between trauma in childhood and CP, relatively little 
empirical work has examined the full range of adversity 
measured by validated ACE tools and how together the 
burden of trauma from such ACEs and from CP interact 
to impact health, productivity and attainment across the 
life course. However, understanding, for instance, how 
CP contributes directly to life course health and attain-
ment and how much is articulated through associated 
increases in ACEs, is an important consideration for 
developing health policies and practices and for under-
standing the economic repercussions of childhood expe-
riences. Moreover, any adverse impacts of childhood 
experiences on life course health and economic attain-
ment may also affect the socio-economic and family life 
experiences of subsequent generations. Thus, CP and 
ACEs may impact economic success, health and other 
factors relating to adversity in individual’s own chil-
dren later in adult life. Understanding such intergenera-
tional impacts is an important factor in breaking cycles 
of deprivation and adversity which can lock families 
into repeated patterns of adversity, ill health and under-
achievement. Here therefore, we use a large regional sur-
vey to measure the association between self-reported CP 
and ACE burden. To address the lack of studies examin-
ing how both ACEs and CP impact life course outcomes, 
we test the hypothesis that both are independently asso-
ciated with poorer physical and mental health in adult-
hood. Distinctively, we also model the contributions that 
ACEs and CP have, independently and in association, 
to poorer economic and employment outcomes, and 
explore how interventions and policies may be developed 

Conclusions  Our findings support ACEs being widespread across all socio-economic backgrounds but being more 
frequent in poorer childhoods. Both ACEs and CP appear independently associated with poorer life course health 
outcomes with exposure to ACEs adding to the risks from CP. Exposure to ACEs and CP are also associated with poorer 
economic outcomes in adulthood. Therefore, these childhood experiences in one generation may also increase 
the risk of CP and ACEs in the children they raise. Targeted interventions and policies are already available that can 
mitigate the impacts of ACEs and CP, improving health, economic stability and productivity and thus, reducing public 
service costs and increasing prosperity.

Keywords  Adverse childhood experiences, Violence, Poverty
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to address the combined challenges posed by ACEs and 
CP.

Methods
Survey design
A cross-sectional household survey was conducted with 
adults (aged 18  years and over) in an English region 
(Merseyside) across five local authority/administrative 
areas, between November 2023 and April 2024. Strati-
fied quota sampling was used to obtain a sample broadly 
matching the population for age, sex and deprivation. 
Lower Super Output Areas (LSOAs; small geography 
areas with a population of around 1,500) were used as the 
geographical sampling unit, stratified across local author-
ities by deprivation quintile. LSOAs were ranked by their 
score in the English Index of Multiple Deprivation (IMD 
[28]) and categorised into quintiles. The IMD is a stan-
dardised measure of deprivation. A total of 110 LSOAs 
were selected using a stratified random process to pro-
vide a sample matching the IMD for each local author-
ity. A professional market research company (MRC) was 
procured to undertake recruitment and data collection. 
Quota samples by sex and age were set for each LSOA 
proportionate to area demographics. A target sample of 
5,000 participants was set with study inclusion criteria 
being aged 18 years or over, resident in a household in a 
sampled LSOA, and cognitively able to participate.

Households within each selected LSOA were randomly 
selected and sent postal letters advertising the study. Let-
ters provided study information, instructions on how to 
opt out and a link to take part in the survey online (using 
a unique reference number). Households that did not 
opt out or complete the survey online were then visited 
by trained interviewers from the MRC. On contact, resi-
dents were invited to complete the survey face-to-face 
using computer assisted personal interviewing technol-
ogy, with computer assisted self-interviewing offered for 
sensitive questions. Household visits were made between 
9am to 9 pm across all days of the week. Only one indi-
vidual per household was eligible to participate. Where 
more than one resident was eligible, interviewers asked 
the person with the next birthday to take part. However, 
when individuals were no longer required to achieve 
age and sex quotas, alternatives were sampled accord-
ing to quota need from the same household or a differ-
ent household sampled as required. Where households 
were ineligible or declined to participate, the interviewer 
recorded the outcome of the contact and moved on to the 
next randomly selected household. Households were vis-
ited up to five times to elicit a response to participate or 
opt out. All participants were provided with a participant 
information sheet informing them of the voluntary, con-
fidential and anonymous nature of the study, how their 
information would be used, and provided information 

on relevant support services. Informed consent was 
recorded from all participants as part of the survey.

In total, 54,761 postal letters were sent to selected 
households, of which 467 opted out and 1,215 completed 
the survey online. Subsequently, 6,040 households were 
contacted by a trained interviewer where an eligible par-
ticipant answered the door, of whom 4,180 completed the 
survey. Thus, a total of 5,395 participants completed the 
survey.

Measures and questionnaire design
All measures were self-reported and used existing, vali-
dated questions where possible. The survey measured 
participant demographics, CP, ACEs, and health and 
economic outcomes. Questions and response options 
used in this study are shown in Supplementary material 
Table A1. Supplementary material Table A1 also provides 
category boundary values for variables that are catego-
rised for the purposes of analysis. The questionnaire was 
piloted by the MRC for length, flow and comprehension. 
The questionnaire took an average of 15 min to complete.

Exposure to nine types of ACE before the age of 18 
(physical, verbal, or sexual abuse, parental separation/
divorce, and household domestic violence, alcohol or 
drug misuse, mental illness, or incarceration) were mea-
sured using items from the Behavioral Risk Factor Sur-
veillance System questionnaire [29] and the World Health 
Organization Adverse Childhood Experiences Interna-
tional Questionnaire [30]. Full details of the wording and 
scoring for these questions are provided in Supplemen-
tary material Table A1. These widely used measures focus 
on household adversity and have been shown to have 
acceptable psychometric properties [31, 32]. Despite the 
sensitive nature of ACE questions response rates to each 
ACE measure were high with ‘prefer not to say’ responses 
below 8.0% across all measures (physical 7.6%, verbal 
7.3%, or sexual abuse 7.0%, parental separation/divorce 
5.8%, and household domestic violence 7.7%, alcohol 
5.2% or drug misuse 4.9%, mental illness 5.7%, or incar-
ceration 4.8%).

Our main explanatory variables, as well as demo-
graphic measures, were CP and ACE count. CP was mea-
sured by asking participants how well off their household 
was during their childhood from 1 (very poor) to 10 
(very wealthy) and therefore was a measure of how poor 
respondents perceived their living conditions during 
childhood. CP was then categorised into tertiles (poor-
est, mid, wealthiest; see Supplementary material Table 
A1). A categorical methodology was used for CP to allow 
independent relationships with ACE categories and with 
outcomes of interest to be measured for lower, mid, and 
highest self-reported poverty with no a priori assump-
tions about linear or ordinal relationships. This approach 
is discussed further in the study limitations. For our 
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dependent health variables, we used two self-assessed 
measures of health. The first asked if respondents had 
a chronic condition, measured as reporting having a 
physical or mental health condition or illness lasting 
or expected to last for 12 months or more. The second, 
lower health was measured by asking participants how 
good or bad their health is today, from 0 (the worst 
health you can imagine) to 100 (the best health you can 
imagine) [33]. As the study aims to examine relationships 
with poorer physical and mental health, the health scale 
was categorised into tertiles (as with CP) and the bot-
tom tertile considered lower health (see Supplementary 
material Table A1). The final dependent health variable 
measure examined mental well-being (MWB). This was 
measured using the validated Short Warwick-Edinburgh 
Mental Wellbeing Scale (SWEMWBS [34]). Adhering to 
SWEMWBS guidelines, scores across the seven items 
were summed and transformed to metric scores, and 
then categorised into tertiles consistent with the handling 
of other variables. Those in the bottom tertile were classi-
fied as having low MWB.

Our dependent economic outcome variables were 
reporting being unemployed or unable to work due to 
health reasons (unemployed/long-term sick), and low 
income (those reporting ≤ £20,000 yearly household 
income before deductions, based on the closest categori-
sation to national low income classifications [35]). As 
these measures of current economic status are outcome 
variables in this study they are not included as inde-
pendent variables in statistical models. Demographic 
measures included participants’ sex, age (age bands cat-
egorised into age groups for analyses: 18–24, 25–44, 
45–64 and 65 + years), and ethnicity (self-defined using 
UK census categories, see [36] for more on UK ethnicity 
categorisation). The MRC assigned all participants to an 

IMD deprivation quintile based on their LSOA of house-
hold residence.

Methodological strategy and data analyses
Statistical analyses were undertaken in SPSS (v.28). 
Rather than use a continuous measure of ACE count 
or examining each individual type of ACE as a separate 
variable, we use a categorised measure of childhood 
adversity burden (ACE count categories, see Table  1). 
By adopting this approach, we aimed to calculate rela-
tionships between ACEs and outcomes largely consis-
tent and comparable to other major ACE studies which 
use this methodology [7, 11, 37]. Thus, the total number 
of positive responses to ACE measures were summed 
to give an ACE count variable for analysis (0 ACEs, 1 
ACE, 2–3 ACEs, and 4 + ACEs). Individual ACE positive 
response prevalences were physical 23.0%, verbal 23.5%, 
or sexual abuse 6.5%, parental separation/divorce 20.3%, 
and household domestic violence 15.7%, alcohol 13.1% or 
drug misuse 4.0%, mental illness 15.6% or incarceration 
2.6%; see Supplementary material Table A1 for full ACE 
definitions). Due to small numbers reporting being other 
than white ethnicities, ethnicity was recategorized into 
white and other than white. For the purpose of analyses, 
we excluded respondents with missing demographic data 
(n = 65), leaving a final sample of 5,330 for analysis. Varia-
tions in sample due to individuals not completing each 
outcome variable are provided in tables.

Bivariate analyses used chi-squared tests to examine 
associations between demographics, CP and ACE count 
(Table  1) and multinomial logistic regression models 
(MLRM) were used to account for any potential demo-
graphic confounding of relationships between CP and 
ACE count (Table 2). Fitted MLRM were used to calcu-
late adjusted proportions (estimated marginal means) 
within each ACE count category by CP tertile (Fig.  1). 

Table 1  Relationships between self-reported childhood poverty, demographics and adverse childhood experiences
ACE count by category
0 1 2–3 4 + 

All n 2669 1018 1010 633 X2

% 50.1 19.1 18.9 11.9 P
Childhood poverty tertiles (poorest) 1 38.2 17.8 23.3 20.7

(mid) 2 55.1 19.2 17.7 8.0 279.337
(wealthiest) 3 57.4 20.9 15.1 6.7  < 0.001

Age (years) 18–24 52.8 17.7 14.9 14.5
25–44 46.8 19.5 19.0 14.7
45–64 47.7 18.6 21.2 12.6 78.276
65 +  56.4 19.7 17.4 6.4  < 0.001

Sex Male 51.3 19.8 19.2 9.7 21.624
Female 48.9 18.5 18.7 13.8  < 0.001

Ethnicity White 49.2 19.5 19.2 12.0 21.690
Other than white 61.4 13.3 15.2 10.1  < 0.001

ACE adverse childhood experience. For information on categorisation of variables see Supplementary material Table A1 
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Similarly, chi-squared tests were used to examine rela-
tionships between health and economic outcomes (See 
Supplementary material Table A1) and CP, ACE counts 
and demographics (Table  3). Binomial logistic regres-
sion models (BLRM) were used to account for any demo-
graphic confounding and establish the independent 
contribution of predictive variables to the health and eco-
nomic outcomes examined. Interaction terms between 
ACE count and CP were included in all models. How-
ever, as none were significant, they are included only in 
the footnote of Table  4. Fitted BLRM were used to cal-
culate adjusted proportions (estimated marginal means) 

for each health and economic outcome by category of 
reported CP and ACE count (for Fig. 3).

The proportion of ACEs associated specifically with 
increased CP was also calculated using the proportion of 
individuals with each ACE count within each CP tertile 
(Fig. 1). Estimated changes in proportions of individuals 
with different levels of ACE counts (for Fig. 2) were cal-
culated by applying ACE proportions from the wealthiest 
tertile to all tertiles and subtracting levels modelled using 
wealthiest tertile levels from overall modelled estimates.

Table 2  Multinomial logistic regression analysis of relationships between self-reported childhood poverty, demographics and adverse 
childhood experiences

ACE count
0 ACEs 1 ACE 2–3 ACEs 4 + ACEs
Ref AOR (95%CIs) P AOR (95%CIs) P AOR (95%CIs) P

Childhood poverty tertiles (poorest) 1 1.30 (1.07–1.59) 0.010 2.41 (1.96–2.97)  < 0.001 5.53 (4.23–7.23)  < 0.001
(mid) 2 0.96 (0.80–1.15) 0.638 1.23 (1.01–1.50) 0.039 1.36 (1.03–1.80) 0.031
(Ref; wealthiest) 3 P < 0.001

Age (years) 18–24 1.07 (0.80–1.41) 0.658 1.10 (0.81–1.48) 0.550 3.32 (2.33–4.73)  < 0.001
25–44 1.32 (1.09–1.60) 0.005 1.54 (1.26–1.89)  < 0.001 3.53 (2.69–4.65)  < 0.001
45–64 1.16 (0.96–1.41) 0.122 1.55 (1.28–1.89)  < 0.001 2.66 (2.02–3.50)  < 0.001
(Ref ) 65 +  P < 0.001

Sex Male 1.03 (0.89–1.19) 0.735 0.97 (0.83–1.12) 0.648 0.66 (0.55–0.79)  < 0.001
(Ref ) Female P < 0.001

Ethnicity White 1.96 (1.42–2.69) 0.001 1.67 (1.23–2.27) 0.001 1.85 (1.28–2.68) 0.001
(Ref ) Other than white P < 0.001

ACE adverse childhood experience, AOR = adjusted odds ratio, CIs = confidence intervals. Reference (Ref) category for ACEs is no ACEs. Other reference categories are 
identified next to each independent variable. For information on categorisation of variables seeSupplementary material Table A1

Fig. 1  Adjusted percentage of individuals in each adverse childhood experience category by self-reported level of childhood poverty. Footnote: Figures 
are based on estimated marginal means generated using multinomial logistic models outlined in Table 2
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Ethical approval
Ethical approval was granted for the study by Liverpool 
John Moores Research Ethics Committee (23/PHI/050).

Results
Sample demographics are provided in Supplementary 
material Table A2 and the proportion of participants 
within each ACE count category is shown in Table 1.

Relationships between ACE count and childhood poverty
ACE count was significantly related to CP tertile in 
both bivariate and MLRM, with adjusted odds of hav-
ing 4 + ACEs being over five times higher in those from 
the poorest CP tertile compared with the wealthiest 
(Tables 1 and 2). Age, sex and ethnicity were also sig-
nificantly associated with ACE count, with reporting 
4 + ACEs most likely in those aged 18–44 years, females 
and those of white ethnicity (Tables 1 and 2). Using the 
MLRM identified in Table  2, adjusted means were cal-
culated for different percentages of ACEs by CP tertile 

(Fig.  1). Percentages with 0 ACEs or 1 ACE decreased 
with increasing CP category whilst percentages with 2–3 
or 4 + ACEs increased. Thus, 4 + ACEs rose from 6.7% 
from the wealthiest to 20.7% from the poorest CP tertile 
(Fig. 1). Estimated increases in ACE counts relating to CP 
(see Methods) were calculated by subtraction of mod-
elled counts based on the whole sample experiencing the 
wealthiest CP tertile from the fully CP adjusted totals (in 
Fig. 1). Figure 2 shows that both 2–3 and 4 + ACE catego-
ries increase substantively with increased CP. Thus, of the 
overall 11.9% of individuals reporting 4 + ACEs, 5.2% is 
associated with the increase in ACEs associated with mid 
or poorest CP tertile membership. Expressed as a per-
centage of only those with 4 + ACEs, 43.7% of 4 + ACEs 
reports are accounted for by changes in CP category. By 
contrast, increases in CP are associated with decreases in 
the 0 and 1 ACE category (Fig. 2).

Table 3  Relationships between health and economic outcomes and ACE count, self-reported childhood poverty and current 
demographics

Health Economic
Chronic health 
condition

Lower health 
tertile

Lower MWB 
tertile

Unemployed/long-
term sick

Lower 
income

All n 5167 4973 5048 5330 5330
% 30.1 36.6 38.3 10.5 20.0

ACE count 0 23.1 32.3 30.6 8.5 16.4
1 29.5 36.2 36.4 9.4 20.8
2–3 37.2 42.8 49.7 12.5 24.1
4+  48.5 44.5 53.5 17.4 27.5
X2 183.936 51.063 177.038 48.150 53.983
P < 0.001 < 0.001 < 0.001 < 0.001 < 0.001

Childhood poverty 
tertiles

(poorest) 1 38.3 47.7 46.2 14.6 26.1

(mid) 2 26.8 33.3 36.5 9.1 17.9
(wealthiest) 3 24.6 27.2 30.7 7.3 15.5
X2 82.888 139.588 74.807 50.023 62.536
P < 0.001 < 0.001 < 0.001 < 0.001 < 0.001

Age (years) 18–24 15.2 20.5 41.0 11.0 18.5
25–44 21.3 28.9 38.6 10.2 13.9
45–64 34.2 41.3 38.3 17.7 20.0
65 +  41.3 46.3 36.9 1.3 28.5
X2 204.079 159.224 2.483 218.830 101.161
P < 0.001 < 0.001 0.478 < 0.001 < 0.001

Sex Male 28.1 36.7 38.3 11.3 19.3
Female 32.0 36.5 38.3 9.8 20.7
X2 9.368 0.030 0.002 2.913 1.722
P 0.002 0.862 0.962 0.088 0.189

Ethnicity White 31.4 37.6 38.6 10.7 20.2
Other than white 13.2 23.6 34.7 8.0 17.8
X2 52.346 26.299 2.017 2.749 1.243
P < 0.001 < 0.001 0.156 0.097 0.265

See methods and Supplementary material Table A1 for definition and categorisation of each variable



Page 7 of 14Bellis et al. BMC Public Health         (2025) 25:3501 

ACEs, childhood poverty, and health
Bivariate and multivariate analyses were undertaken 
to examine relationships between number of ACEs, CP 
and adult health (i.e. chronic health condition, lower 
health tertile and lower MWB tertile). ACE count and 
CP both showed significant ordinal relationships with all 
three health outcomes. Thus, increasing ACE count cat-
egory and poorer CP tertile were both related to higher 
proportions of individuals reporting a chronic health 
condition, and lower health tertile and lower MWB ter-
tile membership (Table 3). These relationships were still 
significant when both variables and socio-economic fac-
tors were included in BLRM (Table  4). Thus, likelihood 
of being in the lower health tertile was 1.56 times higher 
in those with 4 + ACEs (vs. 0 ACEs) with, independently, 
2.03 times higher likelihood in those reporting being in 
the poorest CP tertile (vs. wealthiest; Table 4). Adjusted 
means (see Methods) showed a rise in percentage in 

lower health tertile membership from 20.6% in those 
with 0 ACEs and from the wealthiest CP tertile to 45.2% 
in those with 4 + ACEs and from the poorest CP tertile 
(Fig. 3b). People from the poorest CP tertile with 0 ACEs 
or 4 + ACEs and from the wealthiest CP tertile showed 
intermediate values (34.6% and 28.9% respectively). 
Chronic health condition and lower MWB tertile mem-
bership equivalent figures showed similar patterns with 
highest percentages for both outcomes with 4 + ACEs 
from the poorest CP tertile and intermediate values 
when only one such risk factor was reported (Fig.  3a, 
c). Across health outcomes, all categories of ACE count 
and CP were significantly different from their reference 
categories (0 ACEs, wealthiest CP tertile respectively) 
except for the mid CP tertile for chronic health condi-
tion and the 1 ACE category for lower health tertile 
membership (Table  4). Prevalence of having a chronic 
health condition and being in the lower health tertile 

Table 4  Adjusted odds ratios for health and economic outcomes by ACE count
Health Economic
Chronic health 
condition

Lower health 
tertile

Lower MWB 
tertile

Unemployed/
long-term 
sick

Lower 
income

AOR (95%CIs) P AOR (95%CIs) P AOR 
(95%CIs)

P AOR (95%CIs) P AOR 
(95%CIs)

P

ACE count 4 +  3.46 (2.84–4.22)  < 0.001 1.56 
(1.28–1.90)

 < 0.001 2.30 
(1.91–2.77)

 < 0.001 1.59 
(1.22–2.07)

 < 0.001 1.96 
(1.58–2.43)

 < 0.001

2–3 2.00 (1.69–2.36)  < 0.001 1.46 
(1.24–1.71)

 < 0.001 2.11 
(1.81–2.46)

 < 0.001 1.25 
(0.99–1.60)

0.065 1.60 
(1.33–1.92)

 < 0.001

1 1.41 (1.19–1.67)  < 0.001 1.16 
(0.99–1.36)

0.068 1.26 
(1.08–1.48)

0.003 1.03 
(0.80–1.33)

0.833 1.36 
(1.13–1.64)

0.001

(Ref ) 0  < 0.001  < 0.001  < 0.001 0.003  < 0.001
Childhood 
poverty 
tertiles

(poor-
est) 1

1.37 (1.15–1.63)  < 0.001 2.03 
(1.72–2.40)

 < 0.001 1.64 
(1.39–1.93)

 < 0.001 2.19 
(1.68–2.85)

 < 0.001 1.58 
(1.30–1.92)

 < 0.001

(mid) 2 0.97 (0.82–1.15) 0.718 1.21 
(1.03–1.42)

0.020 1.27 
(1.09–1.48)

0.002 1.28 
(0.99–1.67)

0.062 1.09 
(0.90–1.32)

0.356

(Ref; 
wealth-
iest) 3

 < 0.001  < 0.001  < 0.001  < 0.001  < 0.001

Age (years) 18–24 0.23 (0.18–0.31)  < 0.001 0.32 
(0.24–0.41)

 < 0.001 1.21 
(0.97–1.51)

0.094 10.16 
(5.87–17.56)

 < 0.001 0.56 
(0.43–0.72)

 < 0.001

25–44 0.34 (0.29–0.41)  < 0.001 0.49 
(0.41–0.57)

 < 0.001 1.04 
(0.89–1.22)

0.610 9.08 
(5.54–14.89)

 < 0.001 0.38 
(0.31–0.45)

 < 0.001

45–64 0.67 (0.57–0.78)  < 0.001 0.82 
(0.70–0.95)

0.008 1.01 
(0.86–1.18)

0.924 16.60 
(10.24–26.91)

 < 0.001 0.59 
(0.50–0.70)

 < 0.001

(Ref ) 
65 + 

 < 0.001  < 0.001 0.358  < 0.001  < 0.001

Sex Male 0.80 (0.70–0.91)  < 0.001 0.97 
(0.86–1.09)

0.560 1.01 
(0.90–1.14)

0.852 1.24 
(1.03–1.49)

0.021 0.87 
(0.76–1.00)

0.055

Ethnicity Other 
than 
white

2.18 (1.58–3.03)  < 0.001 1.48 
(1.13–1.94)

0.004 1.12 
(0.88–1.42)

0.348 1.50 
(1.01–2.22)

0.043 0.86 
(0.65–1.14)

0.297

ACE adverse childhood experience, MWB mental wellbeing, AOR adjusted odds ratio, CIs confidence intervals, Ref reference category. P values refer to difference 
between Ref category and other categories for each variable. P values for Ref categories identify level of significance variable contributes to model. Ref categories 
for Sex and Ethnicity are female and other than white respectively. Interactions between ACE count and childhood poverty tertiles were included in the models but 
none reached significance (Chronic health condition, P = 0.963; Lower health tertile, 0.084; Lower MWB tertile, 0.679; Unemployed or long-term sick, 0.897; Lower 
income, 0.628) and therefore interactive terms have not been presented
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increased significantly with age. However, being in the 
lower MWB tertile was not significantly associated with 
age. Only prevalence of a chronic health condition was 
significantly associated with sex (higher in females). Peo-
ple of white ethnicity were more likely to report having 
a chronic health condition or lower health tertile mem-
bership (Tables 3 and 4). Sensitivity analyses were run for 
each health outcome limiting the data to those aged less 
than 65 years (Supplementary material Table A3). Find-
ings from these show independent relationships between 
health outcomes and both CP and ACEs that are consis-
tent with the wider sample.

ACEs, childhood poverty, and economic outcomes
Both of the adult economic outcomes examined (unem-
ployed/long-term sick, lower income) were strongly asso-
ciated with being from the poorest CP tertile and higher 
ACE count categories (Table  3). Using BLRM, unem-
ployed/long-term sick and lower income remained signif-
icantly associated with higher ACE count categories and 
the poorest CP tertile (Table 4). However, whilst 4 + ACE 
count categories for both variables were significantly 
different (vs. 0 ACEs), 1 and 2–3 ACE count categories 
failed to reach significance for unemployed/long-term 
sick. Equally the mid CP tertile was not significantly dif-
ferent from the wealthiest for both outcomes (Table  4). 
Adjusted means show a rise in percentage unemployed/
long-term sick from 3.8% in those from the wealthiest 
CP tertile and experiencing 0 ACEs to 12.2% in those 

from the poorest CP tertile with 4 + ACEs (Fig. 3d) with 
equivalent figures for lower income being 14.3% and 
34.0% respectively (Fig.  3e). Both economic outcomes 
were strongly related to age with unemployed/long-term 
sick highest in those age 45–64 years and lower income 
most likely in those aged 65 years or older (Tables 3 and 
4). Males and those of other than white ethnicity were 
also more likely to report being unemployed/long-term 
sick but neither variable was significantly related to lower 
income. As with health outcomes, sensitivity analyses 
(sample limited to < 65 years) were also run for each eco-
nomic outcome which identified relationships with CP 
and ACEs consistent with the whole sample (Supplemen-
tary material Table A3).

Discussion
Findings here suggest ACEs are common across all socio-
economic backgrounds but significantly more frequent 
in those with greater CP. Both higher numbers of ACEs 
and greater self-assessed CP were independently associ-
ated with a greater likelihood of worse health and eco-
nomic outcomes in adulthood, resulting in those exposed 
to both CP and ACEs being at greatest risks of poor life 
course outcomes. These findings and their potential pol-
icy implications are explored further in the following sec-
tions along with the study limitations.

Fig. 2  Contribution of increases in childhood poverty to membership of different ACE count categories. Footnote: Estimated changes in proportions 
of individuals with different ACE counts were calculated by applying ACE proportions from the wealthiest tertile to all tertiles and subtracting wealthi-
est modelled levels from overall modelled estimates. Positive changes in ACE count category indicate the increased percentage in that ACE category 
resulting from mid/poorest CP tertile membership. Negative changes indicate how much the total percentage is reduced by mid/poorest CP tertile 
membership
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Associations between ACEs and CP
Our findings are consistent with other studies examining 
associations between CP and ACEs [6, 26] and demon-
strate strong relationships between self-reported greater 
CP and increased risks of experiencing greater numbers 
of ACEs during childhood. Membership of the poor-
est and mid poverty CP tertiles accounted for a 43.7% 
increase in the 4 + ACEs and 20.5% increase in the 2–3 
ACEs categories compared to levels of ACE exposure 
based on all individuals having experienced the wealthi-
est CP tertile (Fig.  2). Parents with less resources are 

more likely to be in poor health than wealthier counter-
parts [38] and may have less opportunities and ability to 
implement more beneficial parenting options [39]. Con-
sequently, they may expose children to higher levels of 
ACEs. More beneficial parenting options may be even 
more difficult to implement when children have physi-
cal or mental health conditions which place additional 
pressures on parents. Equally, our CP measure was based 
on a single question measuring self-perceived CP and 
we cannot identify here specifically whether its asso-
ciations with ACEs are directly due to lower income, or 

Fig. 3  Adjusted relationships between ACE count, childhood poverty and health and economic outcomes. Footnote: Figures are based on estimated 
marginal means generated using binary logistic models outlined in Table 4
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through related issues such as the impacts of income on 
access to services. However, social protection policies 
to prevent poverty and provide more equitable distribu-
tion of resources (e.g. social insurance and cash transfer 
schemes) are likely to reduce both CP and the associated 
risks of ACEs [40, 41].

Associations of CP and ACEs with life course outcomes
Results here identify an additive negative impact of 
ACEs and CP on life course outcomes. Thus, both factors 
appear to contribute independently to poorer health out-
comes. Further, the absence of any significant interaction 
between ACEs and CP in LR models (see Table  4 foot-
note) suggests ACEs are associated with similar increases 
in likelihood of poorer health outcomes at each level of 
CP. Therefore, those experiencing ACEs at any level of 
CP experience are more likely to report poorer health 
outcomes than those with no ACEs, with the highest like-
lihood of such outcomes reported by those in the poorest 
tertile of CP with high ACE counts (Fig. 3a-c). Here for 
instance, lower MWB tertile membership increased with 
ACEs from 25.4% (0 ACEs) to 43.9% (4 + ACEs) in those 
from the wealthiest CP tertile but from a higher base-
line of 35.8% to 56.2% in those from the poorest tertile 
(Fig. 3c). Equivalent figures for lower adult health tertile 
membership were 20.6% (0 ACEs) to 28.9% (4 + ACEs) in 
those from the wealthiest CP tertile and 34.6% to 45.2% 
in those from the poorest CP tertile (Fig. 3b).

As well as health measures this study examined out-
comes related to employment and income. As with 
health outcomes, results suggest significant independent 
and consequently additive associations of both CP and 
ACEs with both economic measures (Fig.  3d, e). Such 
independent relationships were maintained when analy-
ses were limited to those under 65 years of age (Supple-
mentary material Table A3). Across the whole sample, 
being unemployed/long-term sick increased from 3.8% (0 
ACEs) to 5.9% (4 + ACEs) in those from the wealthiest CP 
tertile but from 8.0% to 12.2% in those from the poorest 
(Fig.  3d). Equivalent figures for low income were 14.3% 
to 24.7% (0 ACEs) and 20.9% to 34.0% (4 + ACEs) respec-
tively (Fig. 3e). Findings are consistent with CP and ACEs 
contributing to an intergenerational cycle of poverty and 
childhood adversity. Thus, whilst CP is associated with 
higher levels of ACEs, those with more ACEs were also 
more likely to report lower incomes and employment in 
adulthood and consequently are likely to contribute to 
CP and increased risk of ACEs in subsequent genera-
tions. Importantly, even 1 ACE (vs. 0 ACEs) resulted in 
a significant increase in reporting lower adult income 
(Table 4).

Policy implications
Studies of this nature cannot establish causality. Poorer 
physical and mental health in childhood may result from 
ACEs but may also result from other genetic and envi-
ronmental causes, with ACEs subsequently occurring 
potentially as a result of the additional pressures which 
having ill children places on parents. However, results 
here are only part of a growing body of evidence support-
ing causal relationships between exposure to ACEs and 
CP and poorer health and other outcomes in childhood 
and across the life course [42, 43]. Elsewhere, for ACEs 
a great deal of attention has been paid to those with the 
highest ACE counts (typically 4 + ACEs). Here how-
ever likelihood of lower MWB and reporting having a 
chronic health condition increased substantively even in 
those with 1 ACE (Table 4). Given that half of all people 
sampled here reported at least 1 ACE, a figure consistent 
with other surveys in the UK and abroad [8, 37], ACEs 
and their impacts should be considered a public health 
crisis.

Findings suggest that structural interventions that help 
reduce levels of CP may also help to reduce ACEs. How-
ever, results also indicate that such interventions would 
not eliminate the majority of ACEs. Interventions that 
provide support to parents and children during early 
years have been shown to reduce risk of, and impacts 
from ACEs, helping build both child rearing skills in 
parents and resilience to the impacts of ACEs in chil-
dren [44, 45]. Results here are consistent with adopting a 
proportionate universalism model for the deployment of 
such assets and services recognising the additional risks 
and requirement of those born into CP but acknowledg-
ing that ACEs are experienced across socio-economic 
scales. Identification and early intervention with children 
at risk of ACEs in all communities is another critically 
important element in providing support and altering the 
life course trajectory of their health. Such identification 
and intervention require system wide trauma informed 
approaches in health, educational and judicial services so 
that all opportunities to identify those at risk and provide 
support are seized and systems work together to coordi-
nate interventions [46, 47].

The economic benefits of investing in safe, supported 
and secure childhoods could be profound and propa-
gate across generations. Estimates of the cost relating 
to health and well-being impacts of ACEs are $581 bil-
lion annually for Europe [48] and more recent estimates 
for the wider costs to the USA suggest an annual cost of 
$14.1 trillion [49]. Equally, estimates suggest the annual 
cost of CP in the USA is over $1 trillion, including costs 
related to lost economic productivity, health, crime, child 
homelessness and maltreatment [50]. A fraction of these 
costs invested in the prevention of ACEs, the develop-
ment of resilience and addressing other aspects of CP are 



Page 11 of 14Bellis et al. BMC Public Health         (2025) 25:3501 

likely to provide substantive returns on investment, both 
in the shorter-term through impacts on schools, juve-
nile anti-social behaviour and lower immediate child ill 
health costs, as well as longer-term returns through lower 
chronic ill health and better MWB. In addition, returns 
should continue as individuals secure better employ-
ment and income; contributing to national revenues and 
reducing risks of CP and ACE related costs in subsequent 
generations.

Limitations and further research
Data collected here were retrospective and included self-
assessed measures of ACEs, CP and both health and eco-
nomic outcomes. Simple measures of self-assessed health 
and self-reported measures of functional ability and dis-
ability have been found to be stronger predictors of, for 
instance, survival than biomarkers [51] and wherever 
possible we employed validated, routinely used ques-
tions. However, we cannot rule out impacts on findings 
from participants not remembering or identifying items 
correctly or not wishing to report childhood experiences. 
Our use of retrospective data collection on childhood has 
been widely employed in large studies and our results 
(e.g. ACE counts) are similar to those reported elsewhere 
[8, 37]. Whilst participation of households at the face-to-
face visit level was relatively high (69.2%) compared to 
similar studies [8], we cannot rule out any selection bias 
introduced into the data by those who declined to par-
ticipate. The offer of computer assisted self-interviewing 
for sensitive questions may have also contributed to high 
response rates for ACE questions.

Longitudinal studies are needed to further explore 
relationships between CP, ACEs and life course out-
comes, but will continue to face ethical considerations 
including identification of children still being abused and 
their continued participation in studies. We only used 
one measure of CP and this was self-assessed and con-
sequently a perceived measure of CP. In contrast, other 
studies have employed survey data and administrative 
data sources to examine family poverty during child-
hood and its relationships with intergenerational poverty 
[52]. Such studies often utilise monetary indicators such 
as family income collected through surveys or govern-
ment recorded income data. These can provide objec-
tive financial metrics which in some cases can be tracked 
over multiple years. However, more subjective measures 
can also help capture non-financial factors such as paren-
tal behaviours, preferences and styles which may modify 
the impacts of income on experienced CP [52, 53]. More 
detailed measures of CP should be employed in future 
studies of ACEs and CP which consider both financial 
measures and perceived, self-assessed measures of CP. 
Our perceived CP measure was categorised into tertiles. 
Categorical methods were preferred in these analyses 

as neither linear nor other ordinal relationships were 
assumed between dependent and independent variables. 
However, we cannot exclude within category variations in 
relationships between CP, ACEs and the outcomes exam-
ined in this study. More detailed measures of CP should 
be employed in future studies. Whilst the current study 
had a relatively large sample size, it was only designed to 
be broadly representative of a single English region. Thus, 
although the sample included individuals across age, sex, 
economic and ethnic groups, the applicability of findings 
to other geographies require testing.

Further research is needed to better understand how 
health and socio-economic outcomes are impacted by CP 
and individual ACEs. For this initial study we adopted a 
cumulative ACE count (see Methods) which provides 
comparable results with other large ACE studies. How-
ever, individual ACEs such as physical abuse and expo-
sure to domestic violence may interact differently with 
CP, resulting in a range of impacts on life course out-
comes. Despite a relatively large sample size, we were not 
able here to identify if or how individual or combined 
impacts of CP and ACEs may vary with cohort, ethnic-
ity and poverty. Larger studies and combinations of stud-
ies similar to the one conducted here should be used to 
examine such issues. In our study respondents reported 
CP and ACEs experienced across all years under the age 
of 18. Whilst this is consistent with other ACE studies, 
exposure to ACEs and experience of CP may both have 
varied across this age range, potentially with differing 
effects on health and economic outcomes across the life 
course. Equally, larger or multiple studies should examine 
the impact on findings of using smaller category ranges 
where there may also be differences in health and eco-
nomic status within, for instance, each age band.

Conclusions
This study suggests strong associations between CP and 
increased risks of growing up with higher numbers of 
ACEs. Despite the occurrence of CP and ACEs being 
strongly linked, results also support them contributing 
independently to health outcomes across the life course. 
Thus, those from poorer childhoods and also with high 
levels of ACEs had the highest risks of a chronic health 
condition and lower MWB. With an established evidence 
base of policies and interventions available to address CP 
and ACEs, the life-long harms associated with them are 
avoidable and investing in better early years is likely to 
provide positive returns on investments. ACEs and CP 
also appear to contribute to lower income and less stable 
employment in adulthood, meaning early years invest-
ments may also help break intergenerational cycles of 
adversity and poverty. Services that understand trauma 
are also an important feature of supporting with those 
with traumatic childhoods. Together, findings underscore 
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the need for multi-sectoral trauma informed approaches 
that integrate health, education, criminal justice and 
social sectors operating within an equity-based frame-
work. Although this was a UK regional study, the nature 
of these challenges are reflected internationally and 
results here should be considered part of a growing body 
of evidence highlighting how investing too little in our 
children can result in sicklier, less productive and poorer 
adults.
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