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Abstract

Introduction: Evidence suggested a link between early
adversity and mental health problems. However, it is unclear
how much adverse childhood experiences (ACEs) contribute
to mental health problems because researchers have pro-
duced inconsistent findings. Therefore, the objective of this
umbrella review was to combine the contradictory data
regarding the effect of ACEs on the development of mental
health problems later in life in the global context. Methods:
PubMed, Embase, Scopus, Web of Sciences, Cochrane Da-
tabase of Systematic Reviews, Scopus, and Google Scholar
which reported the effect of ACEs on the development of

mental health problems was searched. The quality of the
included studies was assessed using the Assessment of
Multiple Systematic Reviews (AMSTAR). A weighted inverse
variance random-effects model was applied to find the
pooled estimates. The subgroup analysis, heterogeneity,
publication bias, and sensitivity analysis were also assessed.
Results: Forty-three SRM with 14,707,614 study participants
were included. The pooled effect of ACEs on the develop-
ment of mental health problems later in life in the global
context is found to be (AOR = 1.66 [1.46, 1.87]). Subgroup
analysis based on country revealed (AOR = 1.67 [1.23, 2.11])
in UK, (AOR = 0.61 [0.41, 0.81]) in Canada, (AOR = 1.55 [1.40,
1.69]) in Brazil, (AOR = 5.65 [4.12, 7.18]) in Ethiopia, (AOR =
1.92[1.45, 2.38]) in USA, (AOR = 2.30[1.89, 2.72]) in Australia,
and (AOR = 1.66 [1.46, 1.87]) in Ireland. While subgroup
analysis based on types of adverse childhood adverse ex-
perience: domestic violence ([AOR = 4.13 [1.96, 6.30]),
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maltreatment (AOR = 1.5 [0.79, 2.21]), physical abuse(AOR =
1.56 [1.43, 1.63]), sexual abuse (AOR = 2.07 [1.63, 2.51]), child
abuse (AOR = 5.66 [4.12, 7.18]), parental mental health
problem (AOR = 1.73 [1.39, 2.08]), bullying (AOR = 1.99 [1.69,
2.29], neglect (AOR = 2.11 [1.53, 2.69]), and parental divorce
(AOR = 1.66 [1.46, 1.871). Based on the type of mental health
problem, the pooled effect size is 1.87 (1.45, 2.30) for de-
pression and 1.67 (1.22, 2.13) for anxiety. Conclusion: This
umbrella review revealed that ACE is significantly associated
(with 66% increased risk) with anxiety and depression later
in life in a global context. This association is most noticeable
when one is subjected to domestic violence, maltreatment,
physical abuse, sexual abuse, child abuse, parental mental
health problems, bullying, neglect, and parental divorce.
Childhood periods are a critical window of opportunity for
reducing the risk of developing mental illness in the future
and for implementing intervention measures. Preventing
childhood maltreatment and addressing psychiatric risk
factors can prevent psychopathology. Longitudinal studies
are needed to optimize healthcare responses to ACEs. In-
creased awareness and public health interventions are
needed to prevent childhood adversity and prevent mental
problems among these victims. To optimize healthcare re-
sponses to unfavorable outcomes of childhood adversities,
longitudinal and intervention research findings, more public
health initiatives, and awareness are required.

© 2024 S. Karger AG, Basel

Introduction

Adverse childhood experiences (ACEs) are stressful
and perhaps traumatic events that occur during infancy
or adolescence (0-18 years old), and they can nega-
tively impact a person’s health and well-being [1, 2].
Adversity in the form of childhood abuse, parental
mental illness, dysfunctional families, violence, and
socioeconomic hardship are all considered ACEs. ACEs
are common across low-, middle- and high-income
countries, with two in every five adults having at
least one ACE [1, 2]. Adverse childhood experiences,
such as abuse, neglect, and dysfunctional households
before the age of eighteen, are linked to poor mental
and physical health throughout life, as well as sub-
stantial societal financial consequences [3, 4].

Individual studies have demonstrated that parent
ACEs are associated with a range of outcomes in their
offspring, such as a higher risk of developmental delay, a
difficult temperament, and emotional and behavioral
challenges, through a variety of direct and indirect bi-
ological, psychological, biophysical, and behavioral
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pathways [4]. Childhood maltreatment significantly
contributes to depression and anxiety disorders in
children and adults through various neurobiological
mechanisms, structural brain differences, functional
brain differences, and genetics and epigenetics of re-
silience and vulnerability [5, 6]. Childhood maltreat-
ment poses a threat to the optimal development of af-
fective processing skills, attachment bonds, self-system
functions, peer interactions, and school adaptability [7,
8]. Depression and anxiety disorders are the major
causes of psychiatric morbidity worldwide [9]. De-
pressive disorders, accounting for 42.5% of mental ill-
ness and substance use disorders, and 15.3% of anxiety
disorders, accounted for 40.5% of disability-adjusted life
years in 2010 [10, 11]. Childhood maltreatment is linked
to various psychiatric disorders like depression, anxiety,
psychosis, suicidality, ADHD, conduct disorder, and
substance abuse, as consistently shown in previous re-
views and meta-analyses [12, 13].

Because of their upbringing, children who are sub-
jected to abuse and neglect may be more vulnerable to
mental health problems. However, additional genetic and
environmental risk factors for mental health conditions
may enhance their risk and mask previously found as-
sociations. For example, studies show that children who
have been abused are more likely to have family histories
of mental illness and higher polygenic scores for psy-
chiatric disorders (such as depression and schizophrenia)
[14, 15]. Maltreated children are also prone to face ad-
ditional environmental hazards for mental health issues,
such as socioeconomic difficulties and bullying victimi-
zation. Unfortunately, these co-occurring risk variables
have not been properly considered in most previous
studies on maltreatment and mental health. The standard
epidemiological techniques used in these investigations,
such as multiple regression, have limited ability to ac-
count for genetic impacts or other unmeasured con-
founders [16, 17]. Finally, researchers have found that
people who reported more ACEs were more likely to
report poor or fair health [18, 19] or a lower sense of well-
being [20], have poorer access to medical/mental health
services [19, 21], be less satisfied with their lives [22], and
die prematurely by as much as 20 years earlier [20, 23],
than people who reported fewer ACEs. Researchers have
found a relationship between the number of ACEs and
learning and behavioral problems among children and
adolescents [24, 25], and somatic disorders, hallucina-
tions, anxiety and obsessive-compulsive disorders, de-
pression, and suicide attempts among adults [18, 19, 26].
People with repeated traumas and the ensuing emotional
dysregulation may exhibit symptoms of dissociation and
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heightened automatic response in post-traumatic stress
disorder [27, 28].

Evidence suggested a link between early adversity and
mental health problems. However, it is unclear how much
ACEs contribute to mental health problems because
research has produced inconsistent findings. Therefore,
the objective of this umbrella review was to combine the
contradictory evidence regarding the effect of ACEs on
the development of mental health problems later in life in
a global context.

Methods

This umbrella review was done following the meth-
odology of umbrella review of existing SRM studies [29].
From checking PROSPERO, this umbrella review wasn’t
registered. It was undertaken through a systematic syn-
thesis of the eligible SRM reports on the effect of ACEs the
development of mental illnesses later in life in a global
context.

Searching Strategy and Information Sources

We used PICO frameworks to search PubMed, Em-
base, Scopus, Web of Sciences, Cochrane Database of
Systematic Reviews, and Google Scholar for studies that
provided information on the estimate of the effect of
ACEs on the development of mental illnesses later in life.
To get more papers, the search was conducted using
MeSH terms and keywords, combinations, and snowball
searching in the references list of articles that were found
using the database search. For each condition, three
concepts and key search terms were identified and used to
develop search strategies. Concept 1: “Adverse childhood
experience,” “childhood adversity,” “domestic violence,”
“mmaltreatment,” “physical abuse,” “sexual abuse,”
“child abuse,” “parental mental ilness,” “bullying,” “ne-
glect,” and “parental divorce.” Concept 2: “mental health
problems,” “anxiety,” “depression.” Concept 3: meta-
analysis’, “systematic review,” and “review.” The litera-
ture search was done by two reviewers independently,
with discrepancies resolved by consensus. Articles with
incomplete reported data were handled by contacting
corresponding authors. We used the search terms in-
dependently and/or in combination using “OR” or
“AND” ([“adverse childhood experience” OR “childhood
adversity” OR “domestic violence” OR “maltreatment”
OR “physical abuse,” “sexual abuse” OR “child abuse” OR
“parental mental ilness” OR “bullying” OR “neglect” OR
“parental divorce”]) AND (“mental health problems” OR
“anxiety” OR “depression”) AND (“risk factor” OR

Adverse Childhood Experiences Are
Associated with Mental Health Problems

“predictor” OR cause’ OR determinant’) AND (meta-
analysis’ OR “systematic review” OR “review”).

A sample of the literature search strategy, PubMed
search strategy, developed using a combination of MeSH
terms and free texts is presented as a supplementary file
(online suppl. Table S1; for all online suppl. material, see
https://doi.org/10.1159/000542392). In addition to the
systematic database searching, article searching was done
using the reference list of the included studies and the
“cited by” and “related articles” functions of PubMed.

Study Selection/Eligibility Criteria

Retrieved SRM were exported to reference manager
software, Endnote version 8 to remove duplicate studies.
Two investigators (B.B.A. and M.A.) independently
screened the selected studies using their titles and ab-
stracts before retrieval of full-text papers. We used
prespecified inclusion criteria to further screen the full-
text articles. Those SRM had reported the effect of
childhood adversity as a risk factor for mental health
problems in the English language in a global context. For
a study to be considered a systematic review or meta-
analysis, it should have to meet the following predefined
criteria: (a) present a defined literature search strategy,
(b) appraise included studies using a relevant tool, and
(c) follow a standard approach in pooling studies and
providing summary estimates. Studies were excluded
due to any of the following reasons: (a) no report on the
measures of interest for this study, (b) language other
than English, and (c) narrative reviews, editorials,
correspondence, abstracts, and methodological studies.
The screening and selection of studies were conducted in
two stages. First, title and abstract screening was done
and then, full-text reviewing was done. Disagreements
were discussed during a consensus meeting with other
reviewers for the final selection of studies to be included
in the umbrella review [30].

Quality Assessment

The methodological quality of all included reviews was
assessed by two independent reviewers using the As-
sessment of Multiple Systematic Reviews (AMSTAR) tool
[31, 32]. It consists of 11 questions that measure the
quality of the approaches used for pooling the empirical
studies included in the review and summarizing their
estimates. The tool has been validated and frequently
used for appraisal of the quality of SRM works. The
quality scoring was done out of 11, with scores 8-11, 4-7,
and < 3 indicating high, medium, and low qualities,
respectively. The decision as to whether to include a
review can be made based on meeting a pre-determined
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Table 1. Distribution of included reviews on the effect of ACEs on mental health problems later in life in a global context

Ser  Author Year Country No of Sample  Effect size SE Types of ACE  Types of MHP
No included size
studies
1 Trevillion 2012 UK 13 21,355 2.77 0.5 Domestic Depression
et al. [2] (1.96, 3.92) violence
2 Trevillion 2012 UK 7 21,355 4,08 1.17 Domestic Anxiety
et al. [2] (2.39, 6.97) violence
3 Trevillion 2012 UK 4 21,355 7.34 1.91 Domestic Mental health
et al. [2] (4.5, 11.98) violence problems
(unspecified)
4 Baldwin 2023 UK 34 54,646 0.31 0.03 Maltreatment ~ Mental health
et al. [34] (0.24, 0.37) problems
(unspecified)
5 Racine 2023 Canada 52 14,570 0.17 0.02 Multiple ACE Mental health
et al. [35] (0.12, 0.21) problems
(unspecified)
6 Gallo 2018 Brazil 3 20,021 2.53 0.98 Physical Abuse Depression
et al. [36] (1.26, 5.09)
7 Gallo 2018 Brazil 3 20,021 1.55 0.12 Physical abuse  Depression
et al. [36] (1.33, 1.81)
8 Gallo 2018 Brazil 3 20,021 2.14 0.78 Sexual abuse Depression
et al. [36] (1.11, 4.15)
9 Gallo 2018 Brazil 3 20,021 1.5(1.25,1.8) 0.14 Sexual abuse Depression
et al. [36]
10 Gallo 2018 Brazil 3 20,021 1.75 0.23 Physical abuse  Anxiety
et al. [36] (1.36, 2.25)
11 Gallo 2018 Brazil 3 20,021 1.51 0.21 Physical abuse  Anxiety
et al. [36] (1.14, 1.98)
12 Gallo 2018 Brazil 3 20,021 1.7 0.29 Sexual abuse Anxiety
et al. [36] (1.23, 2.37)
13 Gallo 2018 Brazil 3 20,021 1.18 0.29 Sexual abuse Anxiety
et al. [36] (0.74, 1.87)
14 Jonas 2022 UK 27 199,285  0.55 0.08 Multiple ACE Mental health
et al. [37] (0.38, 0.71) problems
(unspecified)
15 Mitiku 2023 Ethiopia 14 3,254 5.65 0.78 Child abuse Mental health
et al. [38] (4.32,7.39) problems
(unspecified)
16 Hughes 2017 UK 13 2,998 44 0.49 Multiple ACE Depression
et al. [39] (3.54, 5.46)
17  Lindert 2014 USA 19 115579 2.04 0.22 Sexual abuse Depression
et al. [40] (1.65, 2.53)
18  Lindert 2014 USA 19 115,579 1.49 0.11 Physical abuse  Depression
et al. [40] (1.29, 1.72)
19  Lindert 2014 USA 19 115,579 252 0.22 Sexual abuse Anxiety
et al. [40] (2.12, 2.98)
20  Lindert 2014 USA 19 115579 1.7 0.22 Physical abuse  Anxiety
et al. [40] (1.33, 2.18)
4 Neuropsychobiology Abate et al.
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Table 1 (continued)

Ser  Author Year Country No of Sample  Effect size SE Types of ACE  Types of MHP
No included size
studies
21 Xiaoetal.[41] 2022 UK 920 29,140 0.36 0.17 Maltreatment ~ Mental health
(0.04, 0.69) problems
(unspecified)
22 Ayano 2022 Australia 5 2,878 2.1 0.26 Parental mental Anxiety
et al. [42] (1.656, 2.66) problem
23 Ayano 2023 Australia 12 2,878 1.95 0.23 Parental mental Depression
et al. [42] (1.55, 2.46) problem
24 Lietal. [5] 2016 Canada 7 3,151,460 2.03 042 Maltreatment Depression
(1.37, 3.01)
25 Lietal [5] 2016 Canada 7 3,151,460 2.7 (2.1, 3.47) 0.35 Maltreatment  Anxiety
26  McKay 2020 Ireland 23 5,190 3.1 147 Maltreatment ~ Mental health
et al. [43] (1.36, 7.14) problems
(unspecified)
27  Racine 2012 Canada 15 7914 0.19 0.03 Multiple ACE Depression
et al. [44] (0.13, 0.24)
28  Varese 2012 Canada 15 7914 0.23 0.08 Multiple ACE Depression
et al. [45] (0.06, 0.39)
29  Varese 2012 Canada 15 7,914 0.16 0.04 Multiple ACE Anxiety
et al. [45] (0.08, 0.23)
30 Varese 2012 Canada 15 7914 0.11 (0, 0.22) 0.06 Multiple ACE Anxiety
et al. [45]
31  Varese 2012 Canada 28 81,253 2.78 0.25 Multiple ACE Mental health
et al. [45] (2.34, 3.31) problems
(unspecified)
32 Ttofietal.[46] 2011 UK 28 81,253 1.99 0.16 Bullying Depression
(1.71, 2.32)
33  Lawrence 2019 UK 25 7,285 1.76 0.10 Parental mental Anxiety
et al. [47] (1.58, 1.96) problem
34  Lawrence 2020 UK 25 7,285 1.31 0.10 Parental mental Depression
et al. [47] (1.13, 1.52) problem
35  Agnew-Blais, 2016 UK 30 21,373 1.57 0.19 Maltreatment Anxiety
Danese [48] (1.25, 1.99)
36  Agnew-Blais, 2016 UK 30 21,373 1.9 0.31 Maltreatment Depression
Danese [48] (1.39, 2.61)
37 Norman 2012 Australia 124 267,713 154 0.22 Physical abuse Depression
et al. [49] (1.16, 2.04)
38 Norman 2012 Australia 124 267,713 3.06 0.36 Emotional Depression
et al. [49] (2.43, 3.85) abuse
39 Norman 2012 Australia 124 267,713 2.1 0.30 Neglect Depression
et al. [49] (1.61, 2.77)
40 Chen 2010 Australia 37 3,162,318 3.09 0.39 Sexual abuse Anxiety
et al. [50] (243, 3.94)
Adverse Childhood Experiences Are Neuropsychobiology
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Table 1 (continued)

Ser  Author Year Country No of Sample  Effect size SE Types of ACE  Types of MHP
No included size
studies
41  Chen 2010 Australia 37 3,162,318 2.66 0.30 Sexual abuse Depression
et al. [50] (2.14, 3.3)
42  Sands 2016 UK 18 21,581 1.56 0.14 Parental divorce Depression
et al. [51] (1.31, 1.86)
43  Sands 2016 UK 18 2,472 1.16 0.10 Parental divorce Anxiety
et al. [51] (0.98, 1.38)

proportion of all criteria, or on certain criteria being met.
Decisions about a scoring system or any cut-off for ex-
clusion were made in advance and agreed upon by all
reviewers before critical appraisal commences. We have
checked the quality of the included primary/original
research studies in each of the research syntheses that
have been included in the umbrella review [30, 33].

Data Extraction

Data were extracted using a standardized extraction
form in Excel sheet created a priori independently to
capture and collect relevant information from each in-
cluded study. The data extraction sheet was piloted using
5 papers randomly, and it was adjusted as needed. One
author (B.B.A.) extracted data which were checked by a
second author (M.A.). Any disagreements were resolved
through discussions, with a third author involved as
required (M.A.K.). Data abstraction form, developed in
an Excel spreadsheet. For each SRM study, the following
data were extracted: (a) identification data (first author’s
last name and publication year), (b) review aim and type,
(c) odds ratio or relative risk with 95% confidence in-
tervals for mental health problem, (d) number of primary
studies included within each SRM study and their re-
spective design type, (e) total number of sample size
included, (f) publication bias assessment methods and
scores, (j) quality assessment methods and scores, (h)
data synthesis methods (random or fixed-effects model),
and (i) the authors’ main conclusion of the SRM study
(Table 1).

Statistical Analysis

After the data were extracted using Microsoft Excel
format, we imported the data to STATA version 14.0
statistical software for further analysis. Both narrative and
qualitative approaches were used to summarize the es-
timates of the included reviews. When two or more es-
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timates were provided on the same topic, we presented
the range of the estimates and calculated a summary
(pooled) estimate. Using the binomial distribution for-
mula, standard error was calculated for each study. We
pooled the overall estimate estimates of the effect of
childhood adversity as a risk factor for mental illness by a
random effect meta-analysis [52]. The pooled effect of
childhood adversity with 95% CI was presented using
forest plots. We examined the heterogeneity between the
studies using Cochrane’s Q statistics (Chi-square), in-
verse variance (I?), and p values [53]. In this study, the I?
statistic value of zero indicates true homogeneity, whereas
the values 25, 50, and 75% represented low, moderate,
and high heterogeneity, respectively [32, 54]. For the data
identified as heterogeneous, we conducted our analysis by
DerSimonian-Laird random-effects model analysis. The
subgroup analysis was conducted by economic classifi-
cation of global countries. Sensitivity analysis was em-
ployed to see the effect of a single study on the overall
estimation. Publication bias was checked by funnel plot
and more objectively through Egger’s regression test [55].

Results

A total of 3,388 reviews were identified: 3,380 from
differ databases and 3 from other sources. After dupli-
cation was removed, a total of 1,428 articles remained
(1960 removed by duplication). Finally, 103 studies were
screened for full-text review, and 43 SRM with 14,707,614
study participants were included for the final analysis
(Fig. 1).

Characteristics of Included Studies

All included reviews were systematic reviews and
meta-analyze (SRM). Almost all studies (21/22) were
published after 2022. The SRM included individual
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Fig. 1. PRISMA - adapted flow diagram showed the results of the search and reasons for exclusion [56].

studies ranging from 3 to 124. The minimum and
maximum sample sizes in these included SRM were 7,914
and 267,713, respectively (Table 1).

Pooled Effect of ACE on the Development of Mental

Health Problems

The random-effects model analysis from those studies
revealed that the pooled effect of ACE as a risk factor for
mental health problems later in life globally is found to be
1.66 (95% CI: 1.46, 1.87) (I* = 97.9%; p < 0.001). The odds
of mental health problems among participants who had a
history of ACEs ranged from 0.11 (0, 0.22) in Varese et al.
[45] to 7.34 (4.5, 11.98) Trevillion et al. [2] (Fig. 2).

To analyze the pooled effect of ACEs on the devel-
opment of mental health problems, the included SRM
studies adjusted confounding variables including socio-
demographic (i.e., child age, parent age, income level,
child sex, or racial/ethnic minority status) [35, 36, 38, 42,
46, 47]; child abuse history [38]; physical inactivity,
overweight or obesity, diabetes, smoking status, alcohol
use, self-rated health, cancer, heart disease, respiratory
disease, drug use [39]; comorbid psychiatric disorders,
parity, and complications during pregnancy [42, 47].

Adverse Childhood Experiences Are
Associated with Mental Health Problems

Subgroup Analysis

Subgroup analysis was done by stratified by country,
types of ACEs, and type of mental health problem. Ac-
cordingly, the pooled effect of ACE on the development
of mental health problems is found to be 1.67 (1.23, 2.11)
in the UK, 0.61 (0.41, 0.81) in Canada, 1.55 (1.40, 1.69) in
Brazil, 5.65 (4.12, 7.18) in Ethiopia, 1.92 (1.45, 2.38) in
USA, 2.30 (1.89, 2.72) in Australia, and 1.66 (1.46, 1.87) in
Ireland (Fig. 3).

Based on types of adverse childhood adverse expe-
rience: domestic violence (4.13 [1.96, 6.30]), mal-
treatment (AOR = 1.5 [0.79, 2.21]), physical abu-
se(AOR = 1.56 ([.43, 1.63]), sexual abuse (AOR = 2.07
[1.63, 2.51]), child abuse (AOR = 5.66 [4.12, 7.18]),
parental mental health problem (AOR = 1.73 [1.39,
2.08]), bullying (AOR = 1.99 [1.69, 2.29]), neglect
(AOR =2.11 [1.53,2.69]), and parental divorce (AOR =
1.66 [1.46, 1.87]) were found to be on the development
of mental health problems (Fig. 4). By type of mental
health problem: the pooled effect of ACE on the de-
velopment of depression and anxiety is found to be 1.87
(1.45, 2.30), and 1.67 (1.22, 2.13), respectively (online
suppl. Fig. S1).
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Study

%

ID ES (95% CI) Weight
Trevillion K et al 2012 [2] :—0— 2.77 (1.79, 3.75) 1.75
Trevillion K et al 2012 [2] | 4.08 (1.79, 6.37) 0.62
Trevillion K et al 2012 [2] 1 > 7.34(3.60,11.08) 0.27
Baldwin JR et al 2023 [39] ¢ ! 0.31 (0.25, 0.37) 2.94
Racine N et al 2023 [40] L 4 : 0.17 (0.13, 0.21) 2.94
Gallo EAG et al 2018 [41] —— 2.53 (0.62, 4.44) 0.82
Gallo EAG et al 2018 [41] L 4 1.55 (1.31, 1.79) 2.83
Gallo EAG et al 2018 [41] —— 2.14 (0.62, 3.66) 1.12
Gallo EAG et al 2018 [41] L J 1.50 (1.23, 1.77) 2.80
Gallo EAG et al 2018 [41] - 1.75 (1.31, 2.19) 2.58
Gallo EAG et al 2018 [41] - 1.51 (1.09, 1.93) 2.62
Gallo EAG et al 2018 [41] - 1.70 (1.13, 2.27) 2.39
Gallo EAG et al 2018 [41] --- 1.18 (0.62, 1.74) 2.40
Jonas L et al 2022 [42] ® | 0.55 (0.39, 0.71) 2.89
Mitiku KW et al 2023 [43] ! 5.65 (4.12,7.18) 1.10
Hughes K et al 2017 [44] L —— 4.40 (3.44, 5.36) 1.78
Lindert J et al 2014 [45] - 2.04 (1.60, 2.48) 2.59
Lindert J et al 2014 [45] L 4 1.49 (1.28, 1.70) 2.85
Lindert J et al 2014 [45] - 2.52 (2.09, 2.95) 2.61
Lindert J et al 2014 [45] - 1.70 (1.28, 2.12) 2.61
Xiao Z et al 2022 [46] L J 0.36 (0.04, 0.68) 2.74
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Fig. 2. Forest plot shows the pooled effect of ACE on the development of mental health problems later in life in global context.

8 Neuropsychobiology Abate et al.
DOI: 10.1159/000542392


https://doi.org/10.1159/000542392

Study
ID

UK

Trevillion K et al 2012 [2]
Trevillion K et al 2012 [2]
Trevillion K et al 2012 [2]
Baldwin JR et al 2023 [39]
Jonas L et al 2022 [42]
Hughes K et al 2017 [44]
Xiao Z et al 2022 [46]

Ttofi MM et al 2011 [51]
Lawrence PJ et al 2019 [52]
Lawrence PJ et al 2020 [52]
Agnew-Blais J et al 2016 [53]
Agnew-Blais J et al 2016 [53]
Sands A et al 2016 [56]
Sands A et al 2016 [56]
Subtotal (I-squared = 97.7%, p = 0.000)

Canada

Racine N et al 2023 [40]

Li M, et al 2016 [5]

Li M, et al 2016 [5]

Varese F et al 2012 [50]

Varese F et al 2012 [50]

Varese F et al 2012 [50]

Varese F et al 2012 [50]

Varese F et al 2012 [50]

Subtotal (I-squared = 96.2%, p = 0.000)

Brazil

Gallo EAG et al 2018 [41]

Gallo EAG et al 2018 [41]

Gallo EAG et al 2018 [41]

Gallo EAG et al 2018 [41]

Gallo EAG et al 2018 [41]

Gallo EAG et al 2018 [41]

Gallo EAG et al 2018 [41]

Gallo EAG et al 2018 [41]

Subtotal (I-squared = 0.0%, p = 0.728)

Ethiopia
Mitiku KW et al 2023 [43]
Subtotal (l-squared =.%,p =.)

USA

Lindert J et al 2014 [45]

Lindert J et al 2014 [45]

Lindert J et al 2014 [45]

Lindert J et al 2014 [45]

Subtotal (I-squared = 84.7%, p = 0.000)

Australia

Ayano G et al 2022 [47]

Ayano G et al 2023 [47]

Norman RE et al 2012 [54]

Norman RE et al 2012 [54]

Norman RE et al 2012 [54]

Chen LP et al 2010 [55]

Chen LP et al 2010 [55]

Subtotal (I-squared = 74.3%, p = 0.001)

Ireland
McKay MT et al 2020 [48]
Subtotal (l-squared =.%, p =.)

Overall (I-squared = 97.9%, p = 0.000)

W

000 o . ® o —
b Ot

i

.- - RN, §
Opyty e 0%’ Bk

)

v

ES (95% CI)

2.77 (1.79, 3.75)
4.08 (1.79, 6.37)
7.34 (3.60, 11.08)
0.31(0.25, 0.37)
0.55 (0.39, 0.71)
4.40 (3.44, 5.36)
0.36 (0.04, 0.68)
1.99 (1.69, 2.29)
1.76 (1.57, 1.95)
1.31 (1.12, 1.50)
1.57 (1.20, 1.94)
1.90 (1.29, 2.51)
1.56 (1.29, 1.83)
1.16 (0.96, 1.36)
1.67 (1.23, 2.11)

0.17 (0.13,0.21)
2.03 (1.21, 2.85)
2.70 (2.02, 3.38)
0.19(0.14, 0.24)
0.23 (0.07, 0.39)
0.16 (0.09, 0.23)
0.11(0.00, 0.22)
2.78 (2.30, 3.26)
0.61(0.41, 0.81)

2.53 (0.62, 4.44)
1.55 (1.31, 1.79)
2.14 (0.62, 3.66)
1.50 (1.23, 1.77)
1.75 (1.31, 2.19)
1.51(1.09, 1.93)
1.70 (1.13, 2.27)
1.18 (0.62, 1.74)
1.55 (1.40, 1.69)

5.65 (4.12, 7.18)
5.65 (4.12, 7.18)

2.04 (1.60, 2.48)
1.49 (1.28, 1.70)
2.52 (2.09, 2.95)
1.70 (1.28, 2.12)
1.92 (1.45, 2.38)

2.10 (1.60, 2.60)
1.95 (1.50, 2.40)
1.54 (1.10, 1.98)
3.06 (2.35, 3.77)
2.11 (1.53, 2.69)
3.09 (2.34, 3.84)
2.66 (2.08, 3.24)
2.30 (1.89, 2.72)

3.1 (0.22, 6.00)
3.11(0.22, 6.00)

1.66 (1.46, 1.87)

Weight

1.75
0.62
0.27
2.94

1.78
274
277
2.87
2.87
2.69
2.33

2.87
32.19

2.94
1.99

2,94
2.89
2.94
2.92
2.53
21.37

0.82
2.83
1.12

2.58
2.62

240
17.56

1.10
1.10

2.59
2.85
2.61

10.66

2.50
257
2.59
217
2.38
210
2.38
16.69

0.42
0.42

100.00

NOTE: Weights are from random effects analysis

=111

1141

Adverse Childhood Experiences Are
Associated with Mental Health Problems

(For legend see next page.)

Neuropsychobiology

DOI: 10.1159/000542392



https://doi.org/10.1159/000542392

Publication Bias and Sensitivity Analysis

Publication Bias

A funnel plot showed asymmetrical distribution (online
suppl. Fig. S2). The Egger’s regression test value was 0.00,
which indicated that, the presence of publication bias
(online suppl. Fig. S3). Due to the presence of publication
bias, we employed a trim-and-fill analysis. After trim-fill
analysis I* studies were imputed/filled and the pooled
effect became 3.68 (3.05, 4.44) (online suppl. Fig. $4).

Sensitivity Analysis

A leave-one-out sensitivity analysis was employed to
identify the impact of the individual study on the pooled
acceptance effect size. The results of this sensitivity
analysis showed that the pooled finding was not de-
pendent on a single study and there is no influential study
(online suppl. Fig. S5).

Discussion

ACEs can result from children experiencing physical,
emotional, or sexual abuse, bullying, caregiver neglect,
mental illness, drug use in the home, exposure to do-
mestic violence, and parent loss [57-60]. ACEs can cause
mental and physical disorders, including post-traumatic
stress disorder, depression, and personality disorders, in
adult life [58, 59]. Furthermore, survivors of ACEs exhibit
reduced resilience in psychiatry later in life and negatively
impact resilience in adulthood [57]. According to re-
search, 63% of people who had experienced negative
things in the past were less resilient as adults [61].

In the current umbrella review, the random-effects
model analysis from those studies revealed that the
pooled effect of ACE as a risk factor for mental health
problems later in life globally is found to be 1.66 (95% CI:
1.46, 1.87). This finding is in line with previous studies [1,
39, 40, 62, 63]. Those who had four or more ACEs were
more likely to be examined later in life for all outcomes
(health-harming behaviors and infectious and non-
communicable diseases) [39]. ACEs, such as stress or
trauma, can alter brain regions responsible for fear, stress
reactions, and emotion regulation, potentially increasing
the risk of mental health issues later in life [64]. The
brain’s adaptation to stressful environments may cause
abnormalities in mental health, impairing the develop-
ment of the prefrontal cortex and hippocampus, crucial
for memory, and reasoning [65]. Adults who experienced

physical or sexual abuse as children have been found to
have higher levels of anxiety, despair, and distress as well
as a variety of adult psychiatric diagnoses, adverse psy-
chosocial consequences, and poor physical health out-
comes [40, 66]. Furthermore, studies have shown that
children’s growing brains undergo structural and func-
tional changes when they experience severe, frequent, or
persistent adversity without the safety net of a caring
caregiver. Numerous problems, including an elevated
propensity for risky conduct, an excessive stress response,
poor executive functioning, and trouble establishing
healthy relationships, might result from this [67, 68].

This finding may be explained by the fact that stressful
or traumatic experiences can change brain regions that
regulate fear, stress reactions, and emotion regulation.
These neurological effects can also raise the risk of mental
health issues later in life if these ACEs are not recognized
and addressed early on [64]. The fact that the individual’s
brain may have changed to adapt to living in a stressful or
fearful environment could also be a contributing factor in
this discovery. The prefrontal cortex and hippocampus
parts of the brain, which are important in memory and
logical cognitive processes, may develop less as a result,
which could lead to abnormalities in the person’s mental
health [65].

Subgroup analysis of the pooled effect size of ACE as a
risk factor for mental health problems is almost con-
sistent across different countries. For example, 1.67 (1.23,
2.11) in UK, 1.55 (1.40, 1.69) in Brazil, 1.92 (1.45, 2.38) in
USA, 2.30 (1.89, 2.72) in Australia, and 1.66 (1.46, 1.87) in
Ireland, However, a study done in Ethiopia revealed that
pooled effect of ACE as a risk factor for mental health
problem later in life was significantly higher than other
countries (5.65 [4.12, 7.18]). Contrary to this result a
study done in Canada revealed that the pooled effect of
ACE as a risk factor for mental health problems later in
life was significantly lower than in other countries 0.61
(0.41, 0.81). This higher pooled effect size in Ethiopia may
be explained by the fact that, in contrast to other nations,
less intervention had previously been carried out in
Ethiopia for children who had a history of traumatic
childhood experiences. On the contrary, the government
of Canada has implemented crucial interventions for
children who have a history of traumatic childhood ex-
periences, which can lessen or mitigate the likelihood of
developing mental health issues later in life. This could be
the cause of the significantly lower pooled effect size in
Canada [69, 70].

Fig. 3. Forest plot shows subgroup analysis of the pooled effect of ACE on the development of mental health
problems later in life by country in a global context.
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Research shows that adverse childhood events, such
as domestic abuse, increase the likelihood of future
mental health issues by 4.13 times [2, 71, 72]. Domestic
violence increases stress, fear, and isolation in victims,
increasing their risk of developing mental health is-
sues, particularly depression. Additionally, victims
may internalize the violence, placing responsibility on
themselves [73]. Compared to children without a
history of maltreatment, individuals with a history of
maltreatment had a 1.5-fold higher chance of expe-
riencing mental health issues in the future. Several
investigations agree with this finding [34, 74, 75]. A
child’s history of repeated maltreatment creates a
harsh environment, leading to cognitive distortion and
an increased risk of mental health problems like de-
pression. Physical abuse increases the likelihood of
mental health problems in children, supported by
other studies [75, 76]. Physical abuse can lead to re-
duced risk-taking inhibitions, increasing substance
misuse, criminal behavior, and bullying, which are risk
factors for mental health issues in later life [77].
Children who have experienced sexual abuse are
2.07 times more likely to experience future mental
health issues compared to those without a history of
sexual abuse [75, 78]. Childhood sexual abuse can lead
to chronic stress, brain damage, and increased mental
health issues. It may also be linked to early life chal-
lenges like extreme poverty or dysfunctional house-
holds [79]. Those who had experienced child mal-
treatment in the past were 5.55 times more likely to
experience mental health issues in the future than
those who had not. This conclusion was corroborated
by several studies [75, 76, 78]. Early abuse in children
may lead to brain development issues such as de-
creased prefrontal cortex, altered hippocampal for-
mation, and altered corpus callosum, increasing sus-
ceptibility to mental health issues [80]. Research in-
dicates that children with a parent’s mental illness are
1.73 times more likely to experience mental illness in
their lifetime [1, 81]. The reason might be due to
genetic predisposition [82]. The second reason could
be that parents with mental illnesses may have bad
habits or maladaptive behaviors, such as using drugs,
alcohol, cigarettes, or marijuana as a form of self-
medication. Children raised in such environments
may be more likely to adopt these bad habits, which
can raise their risk of developing mental health issues
in the future [83]. Previous bullying has been linked to

a 1.99 times higher likelihood of future mental health
issues in children, as supported by multiple investi-
gations [84-86]. Bullying often causes children to
experience anger, bitterness, vulnerability, helpless-
ness, frustration, loneliness, and mistrust, leading to
aggression and substance abuse as coping mechanisms
[87]. Compared to children without a history of ne-
glect, individuals with a history of neglect were
2.11 times more likely to experience mental health
issues in the future. Several investigations corrobo-
rated this conclusion [49, 62, 74]. The reason could be
that neglect throughout childhood disrupts a child’s
brain development and information processing, in-
creasing the likelihood that the youngster may expe-
rience mental health issues in the future [88]. Research
indicates that children with a history of parental di-
vorce are 1.66 times more likely to experience mental
health issues in their later years [51, 89]. Research
indicates that children with a history of parental di-
vorce are 1.66 times more likely to experience mental
health issues in their later years [90].

Generally, this umbrella review underscores the global
impact of ACEs on mental health. The inclusion of SRM
research encompassing a diverse range of populations
from various cultural, ethnic, and socioeconomic back-
grounds can uncover how ACEs manifest and influence
mental health outcomes in a view of a global context.
However, future research should welcome to prioritize a
more nuanced understanding of the ACE-mental health
relationship and inform culturally sensitive prevention and
intervention strategies [91]. Additionally, confounding
variables like socioeconomic status, genetics, and envi-
ronmental factors should be considered as crucial factors
for developing mental health problems to develop com-
prehensive prevention and intervention strategies [92].

Strengths and Limitations of the Study

The study covers many data sources including many
systematic reviews and meta-analyses, providing a
comprehensive view of the association between ACEs and
mental health problems later in life. The research
methodology follows PRISMA guidelines and is robust,
ensuring that the included studies meet specific criteria
for quality and relevance. The AMSTAR tool is appro-
priately used for quality assessment. Subgroup analyses
by economic classification are conducted, enhancing the
study’s depth. Despite these strengths, the study also has a
few limitations: as the included studies were not from all

Fig. 4. Forest plot shows subgroup analysis of the pooled effect of ACE on the development of mental health
problems later in life by type of ACE in a global context.
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countries and this may affect the generalizability of the
pooled result. This study’s results also with a high level of
heterogeneity despite the authors’ trying to reduce it by
using a weighted inverse variance random-effects model
to pool the results and subgroup analysis.

Conclusions and Recommendations

This umbrella review revealed that ACEs have a
statistically significant association (with 66% increased
risk) with anxiety and depression later in life in a global
context. The odds of developing mental health problems
later in life were 4.13, 1.5, 1.56, 2.07, 5.55,1.73, 2.11, and
1.66 times higher among individuals with a history of
domestic violence, maltreatment, physical abuse, sexual
abuse, child abuse, parental mental health problems,
neglect, and parental divorce, respectively. It appears
that childhood periods are a critical window of op-
portunity for reducing the risk of developing mental
illness in the future and for implementing intervention
measures. Preventing childhood maltreatment and ad-
dressing psychiatric risk factors can prevent psycho-
pathology. Longitudinal and interventional studies are
needed to optimize healthcare responses to ACEs. In-
creased awareness and public health interventions are
needed to prevent childhood adversity and prevent
mental problems among these victims.
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