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Adverse childhood experiences (ACEs), including abuse, neglect, and
dysfunction in the household, are now widely recognized as major influ-
ences on mental well-being and behavior throughout life [1]. Research
on ACEs, particularly those occurring prior to turning 18, and their ad-
verse consequences is well documented in various research papers [2].
Studies demonstrate that people exposed to them are at increased risk
of negative consequences, including aggression [3]. Aggression can man-
ifest itself physically, verbally, or emotionally and is influenced by many
different influences, such as family members, personal factors, and envi-
ronmental conditions [4].

Aggressive behavior is shaped by complex factors. The General Ag-
gression Model suggests that various situations can trigger aggression
by altering internal states [5]. ACEs — including physical, emotional, and
sexual abuse, neglect, and household dysfunction — are major influenc-
es, with studies showing that exposure before the age of 18 increas-
es aggressive behavior [6]. General strain theory further explains that
stress and pressure increase the likelihood of aggression [7]. Research
links ACEs to higher stress, reduced security and happiness, and stronger
associations with violent crime and intimate partner aggression [8].

Recent studies on ACEs and aggressive behavior highlight multiple
influencing factors [9]. The impact of ACEs may vary by personal attrib-
utes (race, gender, age) and environmental contexts (family functioning,
cultural background) [10]. Evidence underscores the need for multidis-
ciplinary efforts to address ACEs and their long-term effects on mental
and behavioral health [11]. Research also shows that measurement tools
shape findings, as some focus on specific abuses while others include
broader dysfunction and neglect, emphasizing the importance of reliable
instruments that capture all forms of ACEs.

Though some studies have explored the roles that gender, age, and
family interactions play in mitigating the effects of ACEs on aggression
[12], no clear agreement has been reached regarding their magnitude
and direction of influence. Further, culture’s impact is still not fully appre-
ciated, although evidence indicates it plays a substantial role in shaping
how individuals respond to negative situations. This study seeks to fill
any gaps by conducting an in-depth review of research concerning ACEs
and aggression, paying particular attention to any moderating effects
such as age, gender measurement tools, or cultural context. By synthe-
sizing data from numerous studies through meta-analysis we hope to
gain more insight into which elements influence this relationship while
highlighting areas for additional investigation. Therefore, this study ad-
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dresses to what extent ACEs influence aggressive
behavior, and how these effects are moderated
by individual characteristics (age, gender), meas-
urement tools, and cultural context. Thus, this
study aims to systematically investigate the rela-
tionship between ACEs and aggressive behavior,
with a specific focus on understanding how var-
ious moderating factors and cultural influences
affect this relationship. Notably, primary evidence
remains sparse for several regions (e.g., Sub-Saha-
ran Africa, South Asia beyond India, Latin Amer-
ica). We therefore examine cultural moderation
and explicitly highlight the need for replication in
underrepresented populations.

Drawing on the above theoretical and empirical
insights, this study proposes the following hypoth-
eses regarding the direct association between
ACEs and aggressive behavior and the moderating
roles of gender, age, measurement tools, and cul-
tural background.

H1: There is a significant positive correlation
between ACEs and aggressive behavior.

H2: Gender can moderate the relationship be-
tween ACEs and aggressive behavior.

H3: Age moderates the relationship between
ACEs and aggressive behavior.

H4: ACEs measurement tools play a moderat-
ing role in the relationship between ACEs and ag-
gressive behavior.

H5: The cultural background of the study sam-
ple moderates the relationship between ACEs and
aggressive behavior.

This study contributes to the ACEs—aggression
literature in three ways. First, the meta-analysis
provides a precise and comprehensive estimate
of their relationship, addressing prior inconsis-
tencies. Second, it systematically examines the
moderating effects of gender, age, and cultural
background, providing new insights. Ultimately, it
highlights the importance of cultural influences in
guiding more culturally sensitive prevention and
intervention strategies.

Research methodology. Literature search
and screening. A comprehensive search was con-
ducted in CNKI and Wanfang (Chinese) and in Web
of Science, Scopus, ERIC, ProQuest, and Spring-
er (English) using keywords related to ACEs, child
trauma, abuse, neglect, and aggression. The search
covered the period from January 2013 to Decem-
ber 2023, yielding 1,421 records. Inclusion criteria
required peer-reviewed empirical studies reporting
correlation coefficients (or convertible statistics)
between ACEs and aggression with clear sample
sizes. After screening and verification, 24 articles
met the criteria (Supplementary Figure S1).

Meta-analysis process. Each study was coded
for author, year, sample size, average age (median
used if only a range was given), ACEs and aggres-

sion measurement tools, and female ratio. When
multiple aggression types (e.g., verbal, physical)
were reported, they were coded separately.

Effect size. Of the 24 studies, 22 reported cor-
relation coefficients, while two reported standard-
ized regression coefficients; these were converted
to correlation coefficients using the formulas r =
0.98B + 0.05 (for B > 0) and r = 0.98p (for B < 0).
Final study details are presented in Supplementa-
ry Table SI.

Model selection and heterogeneity test. Me-
ta-analysis used fixed- and random-effects mod-
els. The fixed-effect model assumes a common
true effect size, while the random-effects model
accounts for variation across studies.

Publication bias. Publication bias was as-
sessed using funnel plots, Egger's test, Begg’s
test, and p-curve analysis. Funnel plots illustrate
effect size against sample size, with symmetry
in the upper half suggesting no bias. In Egger’s
test, non-significant regression results (p > 0.05)
indicate no serious bias. In p-curve analysis, right-
skewed p-values (more between 0-0.025 than
0.025-0.05) suggest true effects, while the oppo-
site indicates potential bias (Supplementary Fig-
ures S2, S3).

Data processing and analysis. The analysis for
this study was conducted using CMA 3.0 software,
focusing on exploring the relationship between
ACEs and aggressive behavior, including a main
effect test and moderation effect analysis.

Results. Heterogeneity test. A heterogenei-
ty test was conducted on the study. The results
showed that the Q test result was 784.95 (df =
27, p < 0.001), and 2 was 96.56%, indicating high
heterogeneity. This indicates that 96.56% of the
variation in the relationship between ACEs and
aggressive behavior was due to the true effect
size (Supplementary Table Sll). Therefore, based
on the results of the heterogeneity test, it is more
appropriate to use the random-effects model in
the subsequent analysis.

Main effect test. The random-effects model
was used to explore the overall correlation be-
tween ACEs and aggressive behavior comprehen-
sively. The results are shown in Supplementary Ta-
ble SIII. The overall correlation coefficient between
the two is 0.3, with a 95% confidence interval of
[0.26, 0.35].

Figure 1 presents the forest plot summarizing
the distribution of effect sizes. A “leave-one-out
analysis” was conducted to assess the sensitivity
of the effect size. The results showed that the cor-
relation coefficient r fluctuated between 0.29 and
0.30 after excluding any single sample, indicating
that the effect size in this study has good stability.

Analysis of regulatory effects. The results of
the moderation effect analysis (Table 1) indicate
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Study name Statistics for each study Correlation and 95% Cl
Correlation Lower  Upper Z-value P-value
limit limit
Lietal. 2023 0.410 0.388 0.431 32948 <0.001 [ 3
Liu 2018 a 0.180 0.143 0.216 9.463 < 0.001 E
Liu 2018 b 0.150 0.113 0.187 7.859 < 0.001 -&-
Zhang 2023 0.150 0.029 0.266  2.432 0.015 ——
Wang et al. 2023 0.190 0.150 0.229 9.188 < 0.001 -@-
Liu et al. 2023 0.430 0.376 0.481 14.078 < 0.001 —o—
QOdaci et al. 2020 a 0.270  0.207 0.331 8.062 <0.001 —1—
Odaci et al.,, 2020 b 0.210 0.145 0.273  6.208 < 0.001 —ot+
Odaci et al, 2020 ¢ 0.160  0.094 0.225 4.700 < 0.001 ——
Matsuura et al., 2013 0.350 0.143 0.528 3.228 0.001 L
Perez et al.,, 2018 0.170  0.162 0.177 43.539 < 0.001 [ ]
Baller et al., 2022 0.463 0.354 0.559 7.517 < 0.001 —®
Sullivan 2019 0.404 0.344 0.460 12.095 < 0.001 ——
Bifulco et al. 2014 0.260  0.109 0.399 3.334 0.001 —_—
Kircaburun et al. 2021 0.280 0.214 0.344 7.978 < 0.001 —0—
Kircaburun et al. 2018 0.370  0.275 0.458 7.173 < 0.001 ——
Tache et al. 2018 0.160  0.059 0.258 3.079  0.002 ——
Hecker et al. 2014 0.330 0.241 0414 6.908 < 0.001 | o—
Wong et al. 2018 0.110 0.064 0.155 4.674 <0.001 -
Tonglin et al. 2017 0.360 0.281 0434 8402 <0.001 ——
Meiling et al. 2018 0.580 0.511 0.642 13.116 < 0.001 >
Lijun et al. 2017 0.330 0.262 0.395 9.025 < 0.001 ——
Chen and Guanghua, 2016 0.370 0.305 0432 10.299 < 0.001 ——
Xia et al. 2021 0.450 0.393 0.503 13.769 < 0.001 —>
Zhongrui et al. 2012 0.440 0.275 0.579 4.885 <0.001 — o>
Chenetal. 2015 a 0.283 0.218 0.345 8.260 < 0.001 —0—
Chenetal 2015 b 0.342  0.280 0.401 10.117 < 0.001 ——
Wenfu et al. 2023 0.256  0.179 0.330 6.343 < 0.001
0303  0.257 0.348 12.160 < 0.001 o
-0.50 -0.25 0 0.25 0.50
Favours A Favours B

Figure 1. Forest plot

Table I. Test of the moderating effect of relevant factors

on the relationship between ACEs and aggressive behavior

Moderator Heterogeneity test Category K 95% Confidence interval Two-tailed test
Q, Df(Q) P-value Point Lower Upper z P-value
estimate limit limit
Subject 0.99 1 0.319 Adult 12 0.28 0.22 0.33 9.19 < 0.001
group Childrenand 16  0.32 025 039 886  <0.001
youth
Measuring  18.94 4 0.001 ACEQ 2 0.43 0.33 0.52 7.68 < 0.001
tools CPANS 3 046 032 058 584 <0.001
CTQ 9 0.30 0.22 0.38 7.19 < 0.001
Other 12 0.24 0.20 0.28 10.58 < 0.001
Childhood 2 0.31 0.25 0.37 9.90 < 0.001
Abuse Scale
(Chinese
version)
Cultural 7.29 1 0.007 China 15 0.35 0.28 0.41 9.67 < 0.001
back-
ac Other countries 13 0.24 020 028  11.09  <0.001
ground

Note: QB is the result of subgroup heterogeneity test, K is the number of effect sizes, and the measurement tool refers to the measurement

tool of ACEs.

that gender does not have a significant moderat-
ing effect on the relationship between ACEs and
aggressive behavior. The meta-analysis results
show that the female ratio did not significantly
predict the relationship between the two varia-

bles (b = 0.11, Z = 0.75, p > 0.05). Similarly, the
subject group does not significantly moderate the
relationship between ACEs and aggressive behav-
ior. The subgroup analysis reveals that the correla-
tion coefficients measured using ACEQ and CPANS
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(Childhood Psychosocial Adversity and Neglect
Scale) are higher, whereas those measured using
other scales are lower. Furthermore, cultural back-
ground, whether domestic or foreign, significant-
ly moderates the relationship between ACEs and
aggressive behavior. Given the sample distribution
(majority from China), the present estimates are
most directly generalizable to East-Asian/Chinese
contexts. The subgroup analysis shows that the
QB_BB value is 7.29, p < 0.05. A comparison of
effect sizes reveals that the relationship between
ACEs and aggressive behavior is stronger within
the Chinese cultural context, with a higher degree
of correlation than in other cultural contexts.

Discussion. The relationship between ACEs
and aggressive behavior. The analysis confirmed
a significant positive correlation between ACEs
and aggressive behavior, indicating that child-
hood adversities — such as abuse, neglect, and
household dysfunction — have enduring psycho-
logical and emotional impacts that heighten ag-
gression [13]. These results align with the General
Aggression Model, which explains how repeated
trauma alters emotional regulation and cognitive
schemas, increasing aggressive tendencies [14].
Stronger correlations in certain cultures suggest
that social norms and appraisals shape respons-
es to adversity. Importantly, ACEs influence both
short- and long-term behavioral patterns, mak-
ing aggression a common coping mechanism in
stressful interactions [15]. Interventions such as
supportive family environments, emotional regu-
lation training, and early identification of high-risk
children can help mitigate these effects, reducing
aggression and alleviating burdens on mental
health and social services.

Moderator variables of the relationship
between ACEs and aggressive behavior. The me-
ta-analysis found that gender did not significantly
moderate the ACEs—aggression relationship. This
suggests that although males and females may
differ in socialized behavior, the pervasive effects
of ACEs appear to outweigh potential gender dif-
ferences [16]. Methodological issues — such as
small sample sizes or inadequate measurement
tools — may also explain the absence of significant
effects. Prevention strategies should therefore tar-
get all children exposed to ACEs, while future re-
search should refine designs and expand samples
to better capture possible gender influences [17].

Similarly, age was not a significant moderator,
indicating that the link between ACEs and aggres-
sion is consistent across children, adolescents,
and adults [18]. This consistency underscores the
need for broad, inclusive prevention and interven-
tion strategies. The null findings may again reflect
methodological weaknesses, highlighting the
importance of larger, more diverse samples and
improved tools [9]. Additionally, this research em-

phasizes the significance of taking an inclusive ap-
proach when devising mental health and behavio-
ral intervention strategies to address behavioral
issues caused by negative childhood experiences,
thus helping more broadly across populations. In
contrast, measurement instruments had a deci-
sive moderating effect. Tools focusing on physical
abuse versus those including neglect or psycho-
logical abuse yielded different outcomes, showing
how questionnaire design, content, and response
scales can shape findings [19]. Reliable, compre-
hensive instruments are therefore critical to ac-
curately capturing the breadth of ACEs and their
behavioral consequences [20].

Research gaps and prospects. This study iden-
tified two noteworthy influences of culture on the
moderating process, highlighting its significance
in explaining ACEs-induced aggressive behaviors.
However, the underlying cultural mechanisms re-
main unclear, necessitating further exploration of
factors such as family structures and support sys-
tems that may shape coping strategies. Further-
more, this study relies on preexisting literature,
which could be biased when published. Future
studies may opt for registered reports to ensure
more transparency and consistency in research.
All these flaws serve as guidelines for future in-
vestigations to increase our knowledge of how
ACEs contribute to aggression and develop more
effective interventions.

In conclusion, this meta-analysis confirms
a significant positive link between ACEs and ag-
gressive behavior, showing that childhood abuse,
neglect, and household dysfunction have endur-
ing impacts. While cultural background moder-
ates the ACEs—aggression association, current
evidence is most applicable to Chinese/East-Asian
samples; targeted research in additional popula-
tions is required to fill the remaining gap. In con-
trast, gender and age were not significant moder-
ators, suggesting that the ACEs—aggression link is
consistent across demographics and that preven-
tion strategies should be broadly inclusive. Meas-
urement tools also shaped outcomes, highlighting
the need for standardized, validated instruments.
Overall, this meta-analysis advances both schol-
arly and practical understanding by clarifying
how cultural, methodological, and familial factors
shape the ACEs—aggression relationship. Future
research should investigate cultural mechanisms
in more depth, adopt larger and more diverse
samples, refine measurement tools, and address
publication bias.
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