1) Check for updates

Review Manuscript

TRAUMA, VIOLENCE, & ABUSE
2024, Vol. 25(4) 3332-3345

Association Between Adverse Childhood © The Author(s) 2074

Article reuse guidelines:

Experiences and Academic Performance sagepub comfourmal-permissons

DOI: 10.1177/15248380241246758

Among Children and Adolescents: “’Q“r;":*gazep”b‘°m’“°me"“
A Global Meta-Analysis -

Guangbo Qu'%, Ligin Shu?, Haixia Liu'", Shaodi Ma'",
Tiantian Han', Huimei Zhang', Christy Huang?, Jun Wang', Linsheng Yang',
and Yehuan Sun'

Abstract

This study was conducted to quantify the association of adverse childhood experiences (ACEs) and the academic performance
of children and adolescents. The literature was systematically searched in six electronic databases, and a meta-analysis
was conducted. Twenty studies with a total of 1,196,631 children and adolescents from five countries were included.
Meta-analysis showed that ACE score was positively associated with poor academic achievement, grade repetition, and
special education support. Compared with children and adolescents without any ACE, those with one or more ACE had
a significantly higher risk of poor academic achievement (pooled odds ratio [OR]: 1.45, 95% confidence interval [CI] [I.13,
1.85], I*=82.6%) and grade repetition (pooled OR: 1.36, 95% CI [1.29, 1.43], *=71.0%). Moreover, all types of ACEs were
positively associated with poor academic achievement and grade repetition. In addition, there was a significant dose-response
relationship between the ACE score and the risk of poor academic achievement. This study supported that ACE had a
significant impact on the academic performance of children and adolescents. Based on these findings, we recommend that
early screening of ACEs for children and adolescent is critical and appropriate support and prevention in education should
be developed for those with ACEs. Further studies are needed to further explore the long-term effect of ACEs on education
and its gender differences.
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Introduction To date, the impact of ACEs on human physical and psy-

) . ) o chological health development and even life-course morbid-
Since adverse childhood experiences (ACEs) were originally ity and early mortality has aroused much concern worldwide

identified and screened in the past century (Felitti et al., (Bellis et al., 2019; Campbell et al., 2016; Hughes et al

19.98)’ ACEs haV§ gradually been recognized and att.ract.ed 2017; Nelson et al., 2020). Specifically, for children and ado-
widespread attention. ACEs are defined as traumatic life
events experienced during childhood (0—17years), including
experiencing violence, abuse, or neglect, family dysfunction
(e.g., parental violence, mental illness, substance abuse,
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ness or unstable housing, or experiencing discrimination)
(CDC, 2022). It is worrisome that ACEs are relatively com-
mon in the human population, with approximately two-thirds
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lescents, ACEs not only affects multiple systems (e.g.,
immune, metabolic, epigenetic) in the short term but also has
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long-lasting effects on health, affecting children’s develop-
mental trajectories and leading to an increased risk of adverse
physical and mental health conditions (Nelson et al., 2020).
Even more dangerous is the long-term effect of childhood
ACE:s. Longitudinal studies have demonstrated that ACEs
have long-term effects on the function of the inflammatory
response system and the hypothalamic pituitary adrenal axis
(Iob et al., 2020) and the trajectory of diseases (Bhutta et al.,
2023; Iob et al., 2023). In addition to hazards on mental and
physical health, more extensive adverse consequences asso-
ciated with ACEs have also been revealed, such as poor edu-
cational attainment and social inequality (Houtepen et al.,
2020; Lopez et al., 2021).

ACEs on Academic Performance of Children and
Adolescents

Academic performances of children and adolescents
are directly or indirectly correlated with their graduation,
working opportunities, economic income, and future
health (Kawachi et al., 2010; Lé-Scherban et al., 2014).
Consequently, it is of great significance and practical
meaningfulness to pay attention to the academic perfor-
mance of children and adolescents for their healthy devel-
opment in the future. Unsurprisingly, poor academic
performance is also implicated as a negative consequence
of ACEs (Romano et al., 2015). In recent decades, the
effects of ACEs on the academic performance of children
and adolescents have gradually been revealed, and nega-
tive associations have been consistently identified in most
studies (Duke, 2020; Jaffee et al., 2018; Qu et al., 2024).
However, for certain types of ACEs, inconsistent findings
also existed (Houtepen et al., 2020; Qu et al., 2024), mak-
ing the relationship between ACEs and academic perfor-
mance even more elusive. For example, some studies have
suggested that sexual abuse is significantly associated with
low academic achievement (Duke, 2020; Maclean et al.,
2020), whereas other studies find no significant relation-
ship between sexual abuse and academic achievement
(Houtepen et al., 2020; Qu et al., 2024). Most studies have
demonstrated that physical abuse is positively associated
with poor educational outcomes (Duke, 2020; Jaffee et al.,
2018; Qu et al., 2024), whereas other studies find no sig-
nificant association (Houtepen et al., 2020). Inconsistent
findings were also found in other types of ACEs. These
inconsistent findings may be due to unique characteristics
of single studies, calling for a meta-analysis to determine
the accurate association between ACEs and academic
performance.

Indeed, not all types of ACEs contribute equally to the
risk of adverse outcomes, and the impact of ACEs on health
and well-being varies among types of ACEs (Briggs et al.,
2021). Therefore, an in-depth exploration of the effects of
different types of ACEs on children’s academic achievement
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is of great significance and particularly important in educa-
tional research and public health intervention. Although a
large number of studies have demonstrated the strength of
the association between various types of ACEs and academic
achievement, there are great differences in the magnitude of
correlation strength for the specific type of ACEs and aca-
demic achievement due to methodological and population
heterogeneity. For example, the strength of the association
between specific types of ACEs and the risk of poor aca-
demic achievement was heterogeneous because the adjusted
confounders in statistical models varied and the measure-
ments of ACEs and academic achievement were different
(Duke, 2020; Houtepen et al., 2020; Jaffee et al., 2018;
Maclean et al., 2020; Qu et al., 2024). In addition, consider-
ing the sensitive period and cumulative effect of ACE expo-
sure, children in different age groups may show different
responses to ACE hazards (Nelson et al., 2020).

A focus on harm from ACEs emphasizes the study of all
adverse events in childhood because many adverse events
are highly related and may occur simultaneously (Brown
et al., 2019). Individuals who experience multiple types of
ACE:s in childhood are likely to be at higher risk than those
who experience a single type of ACE because of the cumula-
tive effect of ACEs (Briggs et al., 2021; Fujiwara, 2022). In
determining the hazards of ACEs, therefore, it is important to
pay attention to the cumulative level of ACEs. At present, the
effect of cumulative level of ACEs is generally discussed by
simple summation of the scores of ACEs (cumulative ACE
level) (Fujiwara, 2022). Nevertheless, although some studies
have reported the effect of cumulative scores of ACEs on
poorer academic performance (e.g., Qu et al., 2024), the
scores of ACEs accumulated at what level will have a signifi-
cant effect, and the exact dose-response relationship remains
unclear. Therefore, it is necessary to integrate and summarize
existing divergent evidence about the association between
ACE:s and the academic performance of children and adoles-
cents and to further obtain accurate and convincing evidence
for practice. In addition, although few previous reviews have
summarized the evidence on trauma and academic perfor-
mance (Larson et al., 2017; Romano et al., 2015), only quali-
tative associations were reported. Indeed, only the
quantitative association between childhood violence or vic-
timization and academic performance was examined in pre-
vious systematic reviews and meta-analyses (Fry et al., 2018;
Nakamoto & Schwartz, 2010), how cumulative scores and
other types of ACEs affect the academic performance of chil-
dren and adolescents was not determined. As ACE categories
are enriched and many studies have evaluated a range of
ACEs, there is an urgent need for an updated and more com-
prehensive synthesis of this literature. This meta-analysis
was therefore conducted to quantify the relationship between
different types of ACE, total ACE score, and academic per-
formance to guide educational practices and public health
interventions.
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The Purpose and Public Health Implications of
this Study

Taking advantage of the methodological advantages of sys-
tematic reviews and meta-analyses in integrating existing
evidence, this study was therefore performed with two main
aims: (a) to assess the association between the cumulative
level of ACEs and the risk of poor academic performance,
operationalized as poor academic achievement, grade repeti-
tion, and individualized education plans, and (b) to sepa-
rately examine the effects of different types of ACE exposure
(e.g., emotional abuse, neglect, domestic violence, substance
abuse of family member) on the risk of poor academic per-
formance. Considering the relatively high prevalence of
ACEs among children and adolescents and their short- and
long-term impact, the findings of this study can provide more
evidence of how ACEs affect academic performance of chil-
dren and adolescents. This is of great significance for early
prevention and intervention, as well as promoting positive
educational outcomes and long-term well-being of children.

Methods

This systematic review and meta-analysis was conducted in
accordance with the guidelines of the Preferred Reporting
Items for Systematic Reviews and Meta-Analyses (PRISMA)
(Moher et al., 2009). The protocol for this study has been
registered on the International Prospective Register of
Systematic Reviews (PROSPERO) with registration number
CRD42020201405.

Data Source and Search Strategy

Six electronic databases, including PubMed, Cochrane
Library, Elsevier ScienceDirect, Web of Science, China
National Knowledge Infrastructure database, and Wanfang
database, were selected to systematically search relevant lit-
erature. The search strategy was conducted using the follow-
ing search terms: adverse childhood experience, adverse
childhood event, ACE, childhood adversity, childhood mal-
treatment, childhood trauma, academic performance, school
performance, academic achievement, school grades, mathe-
matics, language, reading, writing, children, younger, ado-
lescent, and youth. The final update search was performed on
March 6, 2023. Considering the readability of articles for the
reviewers that we are proficient only in English and Chinese,
the language of published literature was therefore limited to
Chinese and English. To extensively obtain possibly relevant
literature, the reference lists of the included studies in this
systematic review and meta-analysis were also reviewed to
identify potentially eligible studies.

Study Selection

The identified records were preliminarily investigated by two
authors for suitability. Studies that reported the association
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between ACE exposure and the academic performance of chil-
dren and adolescents were considered potentially eligible for
this study. Referring to the criteria of study selection in a previ-
ous meta-analysis in the ACE field (Hughes et al., 2017), pre-
determined inclusion and exclusion criteria were used, and the
study selection process was independently conducted by two
authors. The inclusion criteria were as follows: (a) participants
were children or adolescents; (b) exposures were cumulative or
specific types of ACEs (considering the universality of the
ACEs type, studies reported at least one specific type of child-
hood maltreatment or household dysfunction would be
included) and ACEs were measured and reported in detail; (c)
studies reported any types of academic performance which
clearly reflect educational attainment (i.e., standardized tests,
academic failure, grade repetition) as outcomes; (d) linear asso-
ciation and/or risk correlation between ACEs and academic
performance had been examined; and (e) study design was
cross-sectional or cohort or case-control. In addition, studies
that met one or more of the following criteria were excluded:
(a) the study only compared the difference in academic perfor-
mance (i.e., mean difference in test scores, difference in preva-
lence of poor academic achievement) between the ACE and
non-ACE groups; (b) the study only included adults as sub-
jects; (c) the study did not contain an appropriate comparison
group; (d) the study did not report the risk of poor academic
performance with ACEs (odds ratio [OR]/relative risk and its
95% confidence interval [CI]), and () the studies were reviews
or case series. All disagreements in study selection were
resolved by discussion with a third arbitrator to reach a
consensus.

Data Extraction and Quality Assessment

The full texts of the included studies were independently
reviewed by two authors, and one of them extracted data
from the included studies and another checked the accuracy
of the extracted data. A standard data extraction form was
used for data extraction, which included the following infor-
mation: the first author’s name, publication year, study
region, study design, age of participants, sample size of par-
ticipants and sex ratio, OR and 95% CI about the association
between ACE exposure and academic performance, adjusted
confounders, and main conclusion.

Considering the study design of the included studies, the
quality of the included studies was independently assessed
by two authors using the Quality Assessment Tool for
Observational Cohort and Cross-sectional Studies (National
Heart, Lung, and Blood Institute, 2018), and discrepancies in
the quality assessment were settled by consensus. This tool
comprised 14 items for quality assessment of cohort studies
and 11 of all items applied for quality assessment of cross-
sectional studies. Each item was evaluated as yes, no, or
other (cannot be determined, not applicable, not reported). If
one item was rated as yes, it was recorded with one point.
Therefore, the quality score of cohort studies ranged from 0
to 14, and that of cross-sectional studies ranged from 0 to 11.
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Statistical Analysis

According to the types of reported outcomes in the included
studies, academic performance was classified into three cat-
egories: academic achievement (i.c., tests sores of math,
reading or science, academic failure, below average level
standards), grade repetition, and special educational support
(i.e., learning support, individualized education plan). For
our interest, to determine the effect of ACE exposure on the
risk of poor academic performance of children and adoles-
cents, only extracted ORs and 95% CIs with adjusting con-
founders were used for meta-analysis. Pooled OR and its
95% CI were calculated using random-effect models for the
generalization of results of meta-analysis (Tufanaru et al.,
2015). Statistical heterogeneity between studies was deter-
mined by the /? statistic test. The heterogeneity degree was
defined according to /2 values in which <25%, 25% to 75%,
and >75% represented low, moderate, and high heterogene-
ity, respectively (Higgins et al., 2003). Publication bias was
quantitatively evaluated by Egger’s linear regression test
when more than 10 estimates were available in a single anal-
ysis, and p values of Egger’s test less than .1 indicated obvi-
ous publication bias (Peters et al., 2006; Sterne et al., 2001).
The data of two or more cohorts or groups of included stud-
ies were analyzed as independent samples. Subgroup analy-
sis was performed according to the country of study to
determine whether effects of ACE differed across regions. To
determine the dose-response relationship between the cumu-
lative score of ACE and academic performance, linear and
nonlinear dose-response analyses were conducted using
restricted cubic splines with three knots at percentiles of
10%, 50%, and 90% of the distribution of cumulative ACE
levels (Harrell et al., 1988). Sensitivity analysis was con-
ducted by omitting studies by turns to explore whether any
individual study affected the stability of the meta-analysis.
All statistical analyses were performed using STATA soft-
ware, version 14.0 (StataCorp, College Station, Texas).

Results

Characteristics of Included Studies

A total of 3,358 records were initially identified, and after
screening according to the inclusion and exclusion criteria, 20
studies with a total of 1,196,631 children and adolescents
were included in the meta-analysis (Figure 1). For the types
of ACEs, six studies measured only childhood maltreatment
(abuse and neglect), and 14 comprehensively measured mul-
tiple types of adversities, which included two or more types
of the following events: childhood maltreatment, household
economic hardship, parents divorced or separated, family
member substance abuse, family member with mental illness
or suicide, domestic violence, incarcerated household mem-
ber, hard to cover basic need, treated or judged unfairly, death
of family member, gambling addiction of family member,
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family members jailed for crimes, residential instability,
neighborhood violence, community violence, peer and sib-
ling victimization, bullying, property victimization, and dis-
crimination. For the measurement of ACEs, six studies
reported that ACE data were collected through self-reports of
children on ACE items, six studies reported that ACE data
were collected through electronic registration systems, and
eight studies collected ACE information through the reports
of parents/caregivers/teachers on ACE items. For the mea-
surement of academic performance, 3 studies assessed aca-
demic performance through children’s self-reports or
self-rating grades of academic performance, and 17 studies
assessed academic performance by parents’ reports or school
records. For the outcomes of academic performance, 15
reported poor academic achievement, 9 reported grade repeti-
tion, and 3 reported individualized education programs. As
assessed by the Quality Assessment Tool for Observational
Cohort and Cross-sectional Studies, the included studies met
45.5% to 85.7% of the quality criteria, 19 studies (90.5%) met
more than 50% of the quality criteria, and the quality scores
ranged from 5 to 12. The characteristics of included studies
are presented in Table 1.

Association Between ACEs and Poor Academic
Achievement

The results of the meta-analysis on the association between
cumulative score and specific type of ACE and risk of poor
academic achievement are presented in Table 2. Children and
adolescents with one or more ACE had a 1.45 times higher
risk of poor academic achievement (pooled OR: 1.45; 95%
CI [1.13, 1.85], ?=82.6%) than those without any ACE. In
addition, the risk of poor academic achievement increased
with the ACE score.

For specific types of ACEs, meta-analysis showed that all
types of ACEs were positively associated with poor aca-
demic achievement. Specifically, children and adolescents
had a 1.11 to 1.59 times risk of poor academic achievement
with any types of ACEs.

Subgroup analysis based on the region of studies found
that no matter country of origin, the childhood maltreatment,
emotional abuse, physical abuse, sexual abuse, neglect, sub-
stance abuse of family member, and domestic or neighbor-
hood violence were positively associated with poor academic
achievements (Table S2 in the Supplemental Appendix).

Association Between ACEs and Grade Repetition

The results of the meta-analysis are presented in Table 2 and
showed that children and adolescents with one or more ACE
had a 1.36-fold risk of grade repetition (pooled OR: 1.36;
95% CI[1.29, 1.43], ’=71.0%), and the risk of grade repeti-
tion increased with the cumulative level of ACEs. For the
specific type of ACEs, we found that except for parental
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Figure |. Flow chart of this meta-analysis.

separation/divorced (pooled OR: 1.10; 95% CI [0.91, 1.32],
P=0), other types of ACEs were significantly and positively
associated with a higher risk of grade repetition.

Association Between ACEs and Special Education
Support

The results of the meta-analysis suggested that children and
adolescents with one or more ACE had a higher risk of
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special education support (for 1 ACE, pooled OR: 1.68, 95%
CI[1.09, 2.60]; for 2 ACEs, pooled OR: 1.57, 95% CI [0.99,
2.49]; for =3 ACEs, pooled OR: 2.57, 95% CI [1.61, 4.12])
(Table 2).

Relationship Meta-Analysis

A relationship meta-analysis was conducted to reveal if there
was an association between ACE score and the risk of poor
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Table 3. Critical Findings of this Study.

Key finding | Children and adolescents who had ACEs showed higher risk of poor academic achievement, grade repetition. and
special education support.

Key finding 2 All types of ACEs were significantly associated with poor academic achievement.

Key finding 3 The risk of poor academic performance was increased with cumulative scores of ACEs and there was a significant dose-
response relationship.

Key finding4  No matter the country of origin, ACEs have detrimental effects on academic achievement of children.

Note. ACE =adverse childhood experience.

Table 4. Implications for Practice, Policy, and Research.

Implications for practice
children’s academic outcomes.
Implications for policy

ACEs may be an important consideration in the targeting of interventions aimed at improving or enhancing

Collaborative efforts with partners in education, home visitation, and other social service sectors are

urgently needed to promote individual coping ability and safe, stable, nurturing relationships and
environments for the intervention of children with ACEs.

Implications for research  Further studies need to be conducted to determine long-term effect, synergy, and sex differential of ACEs on
academic performance with large samples.

Note. ACE =adverse childhood experience.

academic performance. Considering the data availability,
two studies (Jimenez et al., 2016; Qu et al., 2024) were
included in the dose-response analysis on poor academic
achievement. The results showed that there was a nonlinear
dose-response relationship between ACE scores and the risk
of poor academic achievement (p for linearity=.083), and a
comparable association was observed (Coef;=0.160,
p,=0.001, Coef,=—0.118, p,=0.083). In addition, consider-
ing the marginal significance of the nonlinear dose-response
relationship, the linear dose-response model was also used,
and there was a significant positive association between
cumulative ACE score and the risk of poor academic achieve-
ment (exp(B): 1.101, p<.001). The risk of poor academic
achievement was increased by 10% with one count of ACE
exposure (OR: 1.10, 95% CI [1.05, 1.16], p <.001).

Results of Sensitivity Analyses

Sensitivity analyses showed that the association between
cumulative level of ACE exposure and poor academic
achievement and grade repetition was stable, with studies
omitted one by one. In addition, the association between spe-
cific types of ACEs and poor academic achievement was not
significantly modified, which indicated that the main results
were stable and reliable.

Discussion

This is the first meta-analysis with 20 studies included a total
of 1,196,631 children and adolescents from five countries
that comprehensively synthesized the evidence on the asso-
ciation between the cumulative score and specific types of
ACE and the academic performance of children and
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adolescents. The critical findings are summarized in Table 3.
This meta-analysis demonstrated that children and adoles-
cents with any ACE (regardless of the dose and type of expo-
sure) had a higher risk of poor academic achievement, grade
repetition, and special education support. Specifically, chil-
dren and adolescents with one or more ACE had a 1.45-fold
risk of poor academic achievement, a 1.36-fold risk of grade
repetition, and a more than 1.68-fold risk of needing special
education support, and children and adolescents with spe-
cific types of ACEs had a 1.11- to 1.59-fold risk of poor aca-
demic achievement and a 1.10- to 2.66-fold risk of grade
repetition. The findings on the association between child-
hood maltreatment or violence and the risk of poor academic
performance are consistent with previous reviews or meta-
analyses (Fry et al., 2018; Romano et al., 2015). Compared
with previous meta-analyses on this topic, our study pro-
vided additional evidence on the association between house-
hold dysfunction and academic performance and confirmed
a significant dose-response relationship between the cumula-
tive score of ACEs and poor academic achievement: the risk
of poor academic achievement increases by 10% with each
additional ACE.

The mechanism between ACEs and the risk of poor aca-
demic performance remains unclear. Several potential mech-
anisms underlying these associations have been proposed.
Early adversity, as a toxic stress, has a negative impact on
neural development (McLaughlin et al., 2014). From the per-
spective of physiology, brain neurocognitive injury may be
the neurobiological mechanism leading to poor academic
performance in children and adolescents (Westfall et al.,
2020). Children and adolescents with ACEs are more likely
to show decreased neurocognitive connections, low 1Q lev-
els, and low cognitive levels (Fadel et al., 2021; Spann et al.,
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2012; Vervoort-Schel et al., 2021). The differential associa-
tion between specific ACEs and academic level may be
caused by the different alterations of functional connections
of brain networks by specific ACE types (Fadel et al., 2021).
From the perspective of individual behavior, a higher preva-
lence of academic challenges, including a lack of school
engagement, school absenteeism, and discipline, was also
observed among children with ACEs in some epidemiologi-
cal studies (Crouch, Radcliff et al.,, 2019; Duke, 2020;
Eckenrode et al., 1993; Robles et al., 2019). These school
performance problems also have an additional negative
impact on the learning status of students and can lead to poor
academic performance.

Strengths and Limitations

Through comprehensively searching for ACEs and different
academic performance areas, this meta-analysis with a large
sample size from multicountries determined the impact of
the cumulative level and specific type of ACEs on the aca-
demic performance of children and adolescents. In addition,
this study also explored the differences in the association
between some types of ACEs and academic achievement
across countries, and we found that ACEs had a detrimental
effect on the academic achievement of children and adoles-
cents regardless of nationality. This support that ACEs affect
academic performance of children and adolescents the same
way around the globe. Nevertheless, several limitations in
this study should be noted. First, owing to limited data
reported in the included studies, how specific types of ACEs
affect special educational support has not yet been deter-
mined. In addition, it is suggested that ACEs are highly inter-
correlated and that there are possible synergistic effects
(Briggs et al., 2021). The effect of single ACEs on academic
performance may be confounded by the experience of other
ACEs. Second, sex differences in vulnerability and resil-
ience to stress have been revealed (Hodes & Epperson,
2019). Because only one included study (Duke, 2020)
reported the association between ACEs and academic perfor-
mance between males and females, we could not determine
gender differences on the association between ACEs and
poor academic performance. This provides a direction for
future research that discrepancy of the impact of ACEs on
academic performance between children of different genders
should be further explored because vulnerability to various
types of ACEs differs between males and females (Bath,
2020). Third, limitations of using cumulative ACE scores
were present since this method considers equal weighting of
all ACE types. Due to the fact that not all ACEs have equiva-
lent impacts on development, and considering that many
types of ACEs co-occur, there is a need to examine the syn-
ergistic effect of different patterns and pairs of ACEs (Briggs
et al., 2021; Hughes et al., 2017). Regrettably, the data pre-
sented in included studies do not explore the effects of ACE
patterns or their pairings on academic performance. Finally,
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adjusted confounding factors were inconsistent in the
included studies, which may cause bias in the accurate asso-
ciation for meta-analysis.

Implications

Table 4 summarized the implications for practice, policy, and
research. The findings extend to validate the effect of addi-
tional types of ACEs on academic performance and confirm
the harm of cumulative ACE scores, which highlights the harm
of ACE to children’s educational attainment. From the poten-
tial biological mechanism, it indicates that ACE may have
embedded the damage of neurobiological system functions in
children and adolescents. Therefore, it is necessary to early
screen the ACEs for children and adolescents (Hagan et al.,
2008). As proposed, early screening for ACEs provides a clear
opportunity for early detection, intervention, and treatment of
children at risk for accumulating ACEs and also support par-
ents and caregivers to be buffers for their children, especially
those with high exposure to adversity (Gilgoff et al., 2020).

From the perspective of intervention, a key implication is
for parents, educators, and social care practitioners to be
aware of developing appropriate support and prevention in
education for children and adolescents with ACEs. For prac-
tice, collaborative efforts with partners in education, home
visitation, and other social service sectors in synergistic
efforts are urgently needed (Shonkoff et al., 2012). It has
been proposed by CDC that promoting individual coping
ability and safe, stable, nurturing relationships and environ-
ments are essential to prevent early adversity (CDC, 2019;
Foster et al., 2019). One alternative is to facilitate the imple-
mentation of positive childhood experiences for its media-
tive properties (Bethell et al., 2019). In addition, building up
and strengthening the resilience of children and adolescents
is also helpful to moderate the impact of ACE on the aca-
demic performance (Chafouleas et al., 2016; National
Association of School Psychologists, 2019).

This meta-analysis also provides a reference direction for
future research. Longitudinal observation of ACE and trends
of'academic achievement in children and adolescents, includ-
ing exposure period and exposure duration in research meth-
ods, will help understand the long-term effects of ACE on
education. Further exploring gender differences in the harm
of ACEs to academic achievement will help facilitate the
identification of vulnerable populations and the development
of targeted interventions. In view of the co-occurrence of
ACEs, research investigating the synergistic effect of differ-
ent patterns and pairs of ACEs on academic performance
from a more realistic situation of population exposure is
warranted.

Conclusion

This meta-analysis suggests that compared with children and
adolescents without any ACE, those with one or more ACE
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had a higher risk of poor academic achievement, grade rep-
etition, and special education support, and the ORs of the
three types of adverse effects on academic performance
increased along with the cumulative level of ACEs. There
was a significant dose-response relationship between cumu-
lative ACE scores and the risk of poor academic achieve-
ment. We have determined that all types of ACEs were
positively associated with poor academic achievement and
grade repetition, and children and adolescents with the expe-
rience of these ACEs had a 1.11 to 1.59 times risk of poor
academic achievement and a 1.10 to 2.66 times risk of grade
repetition. In addition, the effect of specific types of ACEs
on poor academic achievement was similar across countries.
Considering that both ACEs and poor academic performance
can affect the future health and well-being of children and
adolescents, pediatricians, educators, and social workers
should take necessary actions to conduct early screening of
ACEs and provide appropriate support and prevention in
education for children and adolescents. In addition, interven-
tions should be implemented for those with the experience of
ACEs, such as resilience-building techniques and warm liv-
ing environment creation, to improve their academic perfor-
mance as well as health conditions.
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