1duosnuey Joyiny 1duosnuen Joyiny 1duosnuey Joyiny

1duosnuey Joyiny

Author manuscript
Obes Rev. Author manuscript; available in PMC 2022 July 01.

-, HHS Public Access
«

Published in final edited form as:
Obes Rev. 2021 July ; 22(7): €13204. doi:10.1111/0br.13204.

The association between adverse childhood experiences and
childhood obesity: A systematic review

Krista Schroeder, PhD, RN1:2, Brittany R. Schuler, PhD, LSW:2 Julia M. Kobulsky, PhD1:2,
David B. Sarwer, PhD13
1Temple University College of Public Health

2Temple University School of Social Work

STemple University Center for Obesity Research and Education

Abstract

Adverse childhood experiences (ACEs) are associated with numerous physical and mental health
issues in children and adults. The effect of ACEs on development of childhood obesity is less
understood. This systematic review was undertaken to synthesize the quantitative research
examining the relationship between ACEs and childhood obesity. PubMed, Psycinfo, and Web of
Science were searched in July 2020; Rayyan was used to screen studies and the Newcastle-Ottawa
Scale was used to assess risk of bias. The search resulted in 6,966 studies screened at title/abstract
and 168 at full-text level. Twenty-four studies met inclusion criteria. Study quality was moderate,
with greatest risk of bias due to method of assessment of ACEs or sample attrition. Findings
suggest ACEs are associated with childhood obesity. Girls may be more sensitive to obesity-
related effects of ACEs than boys, sexual abuse appears to have a greater effect on childhood
obesity than other ACEs, and co-occurrence of multiple ACEs may be associated with greater
childhood obesity risk. Further, the effect of ACEs on development of childhood obesity may take
2-5 years to manifest. Considered collectively, findings suggest a need for greater attention to
ACEs in the prevention and treatment of childhood obesity.
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Introduction

Nearly one-fifth of American children have obesity,! yet effective solutions for the obesity
epidemic are lacking. Prevention efforts from the past two decades have had limited impact
on the rise of obesity among children.? Traditional interventions targeting energy balance
and individual health behavior change (e.g., caloric restriction, increased physical activity)
have not substantially decreased the prevalence of obesity.3# Expert groups such as the
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National Collaborative for Childhood Obesity Research and National Institutes of Health
have called for examining the contributions of a broader range of social and environmental
risk factors.>—2 A better understanding of complex risk factors for obesity can inform
targeted interventions, clinical practice, policy, and future research.

Adverse Childhood Experiences (ACESs) are one potential risk factor for childhood obesity.
ACES are traumatic experiences that occur during childhood and have traditionally been
defined as: physical, psychological, or sexual abuse; neglect; family member’s substance
abuse, mental illness, or criminal behavior; intimate partner violence against female
caregiver; and parent divorce/separation or death.10 Alarmingly, nearly half of children have
experienced at least one ACE.11-14 ACEs exposure has been associated with cardiovascular
disease, cancer, and other poor health outcomes in adulthood.10:15-21 ACEs’ effect on the
development of obesity has been studied much less than risk factors related to individual
health behavior.

ACEs may increase childhood obesity risk via multiple pathways of chronic or severe stress.
Neuroendocrine and physiological effects of ACEs include hypothalamic-pituitary-adrenal
axis dysregulation, alterations in hormonal response to stressors, and appetite modifications
with desire for highly palatable “comfort foods.” 22724 ACEs are also associated with
obesity-related behaviors, such poor impulse control,2° inadequate sleep,26:27 binge eating,
and depression.22-24 Other co-occurring stressors in the household and neighborhood
environment can further hinder a family’s ability to support healthy behaviors.

There have been several reviews on the relationship between ACEs and adult obesity.19.28-38
All have suggested an association. In contrast, the association between ACEs and childhood
obesity is less understood, leading to calls for further research.15:16.20.21,28.39 Gjyen that
nearly 50% of children experience ACEs11-14:38 and 17% have obesity,*0 a clearer
understanding of the ACEs-childhood obesity relationship is warranted.

Two prior systematic reviews have examined the association between ACEs and childhood
obesity. The first, published in 2014, focused only on maltreatment and included studies of
adults and children; the meta-analysis led the authors to conclude that maltreatment was
associated with obesity in adults but not children.1® The second, published in 2017, included
only studies in which participants were <18 years and had exposure to at least two ACEs.
Meta-analytic results suggested a positive association between ACEs and obesity in
longitudinal studies, yet significant associations were found only in subsets of cross-
sectional and case control studies, including those of youth >6-12 years and considering
ACESs exposure occurring greater than two years ago.16 Despite the meaningful
contributions of these reviews, results were unequivocal with both calling for more research.
An updated review is warranted as several studies have been published since 2017. Further,
past reviews were limited in scope, considering only maltreatment and exposure to at least
two ACEs.

This systematic review was undertaken to synthesize the quantitative research examining the
relationship between ACEs and childhood obesity. The primary aim was to examine whether
ACEs are associated with obesity during childhood; an exploratory aim was to elucidate if
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and how the association differed by study methodology, sample demographics, ACE type,
and ACE measurement. The hypothesis was that ACEs would be positively associated with
childhood obesity. The overarching goal was to inform a clearer understanding of the ACEs-
childhood obesity relationship. Ideally, results would support future research as well as
inform clinical practice and policy focused on supporting the physical and psychosocial
health of children who experience ACEs and obesity.

Protocol Registration and Reporting

This systematic review protocol was registered with PROSPERO International Prospective
Register of Systematic Reviews (protocol ID: CRD42020210717).4 Study processes were
guided by the Preferred Reporting Items for Systematic Reviews and Meta-Analyses
(PRISMA) Statement.42

Eligibility Criteria

Search

Screening

Studies that examined the relationship between ACEs (exposure) and childhood obesity
(outcome) were sought for inclusion. Inclusion criteria included: quantitative design
(including but not limited to prospective cohort, retrospective cohort, cross-sectional, case-
control); measure of ACEs (defined as physical, psychological, or sexual abuse; neglect;
family member’s substance abuse, mental illness, or criminal behavior; intimate partner
violence against female caregiver; and/or parent divorce/separation or death); measure of
obesity (including but not limited to body mass index [BMI], BMI z-score, BMI percentile,
waist circumference, and/or percent body fat); sample population 18 years or younger;
published in peer-reviewed journal; and published in English. Exclusion criteria were
qualitative design; no measure of ACES; no measure of obesity; sample population older
than 18 years; not peer-reviewed; or not published in English. Studies that combined ACEs
with non-ACE stressors in a single cumulative measure were excluded. For example, a study
that examined ACEs in combination with household socio-economic status and maternal
stress would be excluded, given the inability to isolate ACEs’ effect from the other variables.
Prior systematic reviews1%16 and the studies they included also were excluded, in order to
synthesize the large amount of new evidence available.

The search strategy was developed with guidance from a research librarian with expertise in
systematic reviews. Search terms focused on ACEs, obesity, and childhood. PubMed, Web
of Science, and CINAHL were searched on July 7, 2020. Full search strategies are presented
in Supplementary File Figure S1.

Studies were imported to EndNote X8 for duplicate removal then into Rayyan web
application*3 for screening. Within Rayyan, each study was screened at each the title,
abstract, and full text level by KS based on inclusion and exclusion criteria. If excluded, the
reason for exclusion was documented. Reference lists of included studies were searched for
potentially relevant studies, and if identified, imported into Rayyan for screening.
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Data Extraction and Risk of Bias

Results

Data from each study were extracted, including information on study design (cross-
sectional, longitudinal), duration, and setting (city, country), as well as sample size, age, and
characteristics (e.g., children attending Head Start, children with open child protective
services cases). Measurement data extracted for ACEs included which specific ACEs were
assessed, coding (summary score, none Versus any, <2 versus =2, <4 versus =4), source
(youth-report, parent-report, child protective services reports, medical chart review), and
time points of measurement; for obesity, data extracted included source (youth-report,
parent-report, objectively measured) and time points of measurement. Analytic method and
results were extracted also. Risk of bias was assessed at the outcome level of each study,
using the Newcastle-Ottawa Scale.** Data extraction and risk of bias assessment were
performed by KS using Microsoft Excel.

Study Selection

Risk of Bias

Figure 1 provides a summary of the search and study selection. The search resulted in 8,144
studies. After removal of duplicates, 6,966 studies were screened in Rayyan with 6,801
excluded at the title/abstract level and 143 excluded at the full-text level due to not
examining the association between ACEs and obesity (n=102), sample population not
children (n=36), or not being peer-reviewed (n=5). Twenty-four studies remained for
inclusion, including 12 cross-sectional*>-55 and 12 longitudinal.20.22.56-65

Results of risk of bias assessment by study design are presented in Table 1. Regarding
selection of the cohort, most studies!®:16:20,22,45-48,51.,52,56,58-60,62-66 jncluded individuals
who were representative or somewhat representative of the population of interest (defined as
youth who are at risk for or have experienced ACEs). Fewer studies22:49-51,54,57,59,64,65 ;jseq
verifiable records or structured interviews to assess ACE exposure, with most relying on
retrospective youth- or parent-report via survey.15.16.20.45-48,52,53,56,58,60-63,66 \ost
longitudinal studies assessed the outcome (obesity) at baseline.2257-65 Regarding
comparability, almost all studies15:16.20.22,46-53,56-60,62-66 controlled for important factors
such as gender, age, race/ethnicity, or socioeconomic indicators during analyses. Pertaining
to assessment of obesity, some studies entailed measurement of height and weight by a
trained person20.22:46,49-51,53,54,56-60,63-65 \yhereas others used youth- or parent-report.
45,47,48,52,61.62,66 For |ongitudinal studies, all had adequate follow-up duration to
demonstrate change in adiposity (defined as >6 months) though many?20.56-60,62,63,65 |t
substantial percentages of the sample to follow-up. Considered collectively, study quality
was moderate with greatest risk of bias either due to ACE assessment, which was often
assessed via retrospective youth- or parent-report, or sample attrition in longitudinal studies.

Summary of Study Characteristics

Characteristics and results of individual studies are presented in Table 2a-2b. Twelve were
cross-sectional4>-55:66 and 12 were longitudinal.20:22:56-65 Although the search was not
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limited by year, 23 of the 24 were published since 2010, with the exception of two published
in 2009%4 and 2007.22 Most were based in the USA; two were based in England,®%:62 one in
the Netherlands,®® one in Israel,>* one in Ireland,>® and one in Malawi.>! Sample size
ranged from 1454 to 51,856.56 Some were sub-studies of larger investigations, such as the
Fragile Families Study®¢:63 or Avon Longitudinal Study of Parents and Children.60.62
Sample characteristics varied. Most involved a community-based sample, though others
involved youth in substance use disorder or psychiatric treatment,®’ youth obtaining care at
an obesity clinic,>* youth with developmental delays,>3 or youth receiving inpatient
psychiatric care.420 Most included youth across multiple stages of child development,
though two®8:63 focused on younger youth (i.e., less than five years) and four
studies?#7:60.65.66 focused on teens. Two?2:55 included females only.

Assessment of ACEs and obesity varied across studies. Many considered lists of seven or
more ACEs, which were then analyzed in one or more ways including individually yes/no,
414952 35 a summary score, 5475157 categorized at 0 versus any,20:46-48,52,53,55,59
>2,20.48,52,55 and/or >4.2046 Other studies focused on maltreatment-related ACEs (physical,
sexual, and/or emotional abuse and neglect), which were examined individually (each type
of maltreatment yes/no)59:60.64.66 or collectively (no maltreatment versus any type of
maltreatment).6> Some considered only one particular ACE such as sexual abuse,22->4 parent
death,52 parent divorce/separation,%2:63 mental illness of the parent,8 or intimate partner
violence against female caregiver.56:61 Studies also varied in method of ACEs report. Most
assessed ACEs via parent-report,20:45.48.50,52,53,56,58-63 though others used youth-report
(particularly with adolescents),4749:51.54.57.66 child protective service records,?2:64 or a
combination of youth-report and child protective services records.8° Three of 12 longitudinal
studies assessed ACEs only once at baseline,57:59.64 with most others assessing ACESs at
multiple points throughout the study.20.56.58.60.62,63.65 jjth respect to obesity, 18 of the 24
studies?0.22:46,49-51,53,54,56-65 \)se( objective measurement of height and weight, with the
others using youth- or parent-report. Of the longitudinal studies, all except three20.58.59
assessed obesity multiple times throughout the study period.

Study synthesis

Collectively, 11 of 12 longitudinal?%-56-65 and 10 of 12 cross-sectional studies*>-52:54 found
that ACEs were associated with childhood obesity. However, findings were not completely
consistent within or across studies. Differences existed by type of ACE, across populations,
and by ACE measurement. For example, studies found an association only for physical and
emotional abuse (not sexual abuse),5% only for sexual abuse and neglect (not physical or
emotional abuse),®! only for sexual abuse (not physical abuse®® or other ACEs),*? only for
physical abuse and domestic violence (not sexual or emotional abuse),*’ or only for parent
divorces/separation.®2 Across populations, associations were found only for girls,49.51.56.64
only for boys,?8:61 or only with obesity before age 4.62 In terms of measurement, studies
found associations only for ACE exposure that occurred between 0-5 years®® or entailed >4
ACEs.2046 One longitudinal study80 found that an association existed only after five years.

Three studies did not identify a relationship between ACEs and childhood obesity. Of the
three, one was longitudinal and assessed one ACE (substantiated sexual abuse). Of note, the
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study included participants through adulthood and although the adult portion of the study
was not included in this review, a relationship between sexual abuse and adult obesity was
observed.22 The second was a cross-sectional study which focused on 18 ACEs, categorized
as 0 versus any and <2 versus =2, reported by parents during their child’s general pediatric
care.®® The third®3 was a cross-sectional study that found a relationship between parent-
reported ACEs (any of eight ACEs yes/no) and childhood obesity only when children lived
in poverty, with poverty operationalized as whether a child’s home Census block group fell
above versus below the Federal Poverty Threshold for a family of four. The study included
youth with neurodevelopmental delays presenting for treatment, a population meaningfully
different than others studied.

Considered collectively, there were no clear differences between the 21 studies that did and
the three that did not find an association between ACEs and obesity in childhood. Yet among
the three studies that did not, there were some similarities and differences. All three
measured obesity objectively and were based in the United States. No notable differences
existed by risk of bias. Two used parent-reported measure of multiple ACEs summarized and
categorized dichotomously,®3:> while one assessed only substantiated sexual abuse.?2 One
involved a unique population of children with neurodevelopment delays®3 and one was
longitudinal 22 However differences among the three studies mirror differences among the
21 studies that did find an association; thus, no clear conclusions can be drawn about the
contrary findings.

Discussion

Results of this systematic review suggest that ACEs increase the risk for the development of
obesity in childhood. This conclusion is consistent with onel6 of the two°16 prior reviews
focused on childhood obesity published in the past decade as well as all prior reviews
focused on adult obesity.19:28-38 Findings align with the theory that ACEs may interfere
with psychosocial and neuroendocrine development, leading to obesity because of
associated impairment in self-regulation, appetite, psychopathology, and disruptions within
family microsystems.22-27:45.46,68

Results of this systematic review support the conclusion that the ACEs-childhood obesity
relationship is complex and nuanced. Studies demonstrated conflicting findings for
individual ACEs and, at times, found associations only for certain subgroups of individuals.
The substantial variation in study design, approach to categorizing ACEs, methods of
measuring of ACEs and obesity, and sample characteristics, prohibit drawing definitive
conclusions about variability in the association. Considered collectively, however, the
evidence suggests that girls may be more sensitive to obesity-related effects of ACEs than
boys, sexual abuse may have a greater effect on obesity than other ACEs, and that
experiencing multiple ACEs appears to be associated with greater risk for obesity. Further,
while ACEs and childhood obesity are associated, obesity-related effects of ACEs may take
at least two years to materialize.

Results must be considered within the context of limitations of included studies. Half of
studies were cross-sectional, 23 used only one method of assessing ACEs, and six assessed
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obesity via youth-report rather than objective measurement. Many longitudinal studies
experienced substantial attrition. Given that randomized studies of ACEs are not possible,
observational studies must be used to explore ACEs’ association with childhood obesity.
Rigorous methods used by certain included studies, such as employing multimethod
assessment of ACEs,®® examining obesity trends over a long period of time,20.22.58.61,62 or
including large samples#°:48:52.59-62.66 gre particularly well-suited to advancing
understanding of how ACEs impact obesity during childhood.

Findings align with the broader literature about potential effects of ACEs on physical health.
Apparent gender disparities may by rooted in cognitive and hormonal differences or girls’
relational sensitivity that intensifies the effects of ACEs, although this awaits further study.5’
In addition, findings related to sexual abuse may reflect unique aspects of sexual abuse
trauma, including shame, disparate perpetration by non-family members, and
disproportionate victimization by girls.58-70 However caution is warranted in interpreting
differences between types of ACEs, given the small number of studies, countervailing
evidence suggesting similar effects of sexual abuse and other ACEs, methodological
difficulties in isolating sexual abuse, and longitudinal research suggesting no association
between sexual abuse and obesity during childhood.?2:71 Dose-response and potential lag
effects both lend support for ACEs’ theoretical effects on obesity; taken together they may
suggest that obesity is a relatively downstream consequence of ACEs, occurring when
exposures and proximal effects accumulate.

Studies included in this systematic review used a variety of definitions of ACEs. Such
variation reflects the inherent complexity of ACEs as a phenomena, but also leads to
challenges with operationalizing and documenting the effects of ACEs on obesity.38:65.72-76
Diverse ACEs such as sexual abuse, parent divorce/separation, and parent incarceration have
similarity in being threating experiences but also have differences in both precipitating
factors and sequelae. The common measurement of ACEs by summary score may not
accurately account for the fact that different ACEs may lead to a different level of
physiological and psychosocial burden.”3 Moreover, individual ACEs have significant
within-type variability in severity, chronicity, and co-occurrence. Timing (e.g.,
developmental stage) and duration (e.g., one time versus ongoing) of ACEs may have
important implications for ACEs’ effects also. For example, parent mental illness measured
is often measured as a dichotomous exposure; yet a one-time bout of paternal depression
may not have the same effect on a child as their mother experiencing chronic schizophrenia.
Methodological issues such as variation in the use of assessment tools, differences in
instrument wording, and lack of psychometric validation of some measures impede
understanding of the effect of ACEs on excess body weight in some studies.”?73

Most research has focused on ACEs within the family or home environment. However,
experiences in the neighborhood also should be considered ACEs as well. Neighborhood-
level ACEs may include individual-level experiences that happen in one’s neighborhood,
such as witnessing violent crime when walking home from school, or neighborhood-level
characteristics, such as living in a community that is perceived to be unsafe.3%77-79 Similar
to family-level ACEs, neighborhood-level ACEs can overwhelm a child’s coping skills,
violate their sense of safety, and may be associated with increased risk some chronic health
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conditions.3? A focus on neighborhood-level factors intersects naturally with the field of
obesity, given extensive evidence documenting the potential effects of unhealthy
neighborhood conditions (e.g., lack of greenspace, limited fresh foods) on obesity risk.80-84
Research that disentangles how neighborhood factors relates to both ACEs and obesity can
inform efforts to reduce obesity risk at higher levels of the ecological model. In particular,
studies harnessing large data sets to capture detailed information about household-level
ACEs and neighborhood environment would advance understanding of the ACEs-childhood
obesity relationship.

ACEs in this review were measured during childhood by youth-report, parent-report, and
medical and child protective services records. This differs from much research focused on
ACESs and adult obesity, which often rely on an adult’s self-report of ACEs experienced
many years prior. Retrospective measurement of ACEs in adults likely does not fully capture
childhood adversity; an adult’s memories about ACEs can be hindered by social desirability,
current state of physical and mental health, and errors in recall (particularly for highly
traumatic events).”>76 Children’s retrospective recall is of course subject to concern also: it
is unclear how accuracy of asking an adolescent to report events in early childhood
compares to asking an adult to report events in early childhood. The reliability of youth-
report likely varies by age, recency, and length of the period studied, and ability to
supplement youth-report with other informants/sources.85-88 That said, past studies have
generally suggested higher detection of ACEs based on youth-report than parent-report or
child protective service records.8?

Future research is needed to compare methods of ACEs reporting in children.85-88 Research
using multiple methods to verify ACE exposure (such as combining child protective services
records with parent-report) can provide more accurate ACE data and, thus, may be
particularly promising approaches for future studies.8% Such considerations are particularly
important in obesity research when height and weight are self-reported, because
retrospectively reported ACEs may be more strongly associated with subjectively-reported
health outcomes.”

Findings of this systematic review indicate that childhood obesity reduction efforts would
benefit from a greater focus on ACEs. Commonly, ACEs interventions focus on ensuring
child safety, implementing trauma-informed practices, and addressing mental health effects
of ACEs; in contrast, obesity interventions traditionally focus on nutrition, physical activity,
and other health behaviors. Thus there exists untapped potential for integration of ACEs- and
obesity-focused interventions. Given the high prevalence of ACEs'1~14 and results of this
systematic review suggesting that childhood obesity may be rooted in ACEs, treating obesity
may require trauma-informed approaches more often that is currently recognized.23:31
Inequities in access to obesity treatment and potential differences in ACEs-obesity
associations by SES®3 suggest trauma-informed approaches may be particularly necessary in
populations with low socio-economic status. Further, ACEs-associated psychopathology
may limit ability to effectively participate in obesity interventions and necessitate targeted
approaches to engaging youth who experienced ACEs in weight management. For example,
access to bariatric surgery may be more challenging for youth who experience ACEs, given
the complex and lengthy preoperative assessment process and requirement of psychiatric
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stability prior to surgery.%0 Similarly, efforts to promote the well-being of youth who
experience ACEs may benefit from a greater focus on health promotion and obesity-
prevention behaviors.23:31 Certain behaviors associated with obesity, such as binge eating,
may be rooted in trauma.33 Collaborations amongst teams with expertise in child welfare,
trauma-informed practices, health behavior change, and obesity may be particularly fruitful
for addressing ACEs-obesity associations. Timely efforts for addressing ACEs’ effects and
obesity risk during childhood can help reduce the health disparities that result in adulthood
for individuals who experience ACEs.

This systematic review has limitations. Despite best efforts, the search may have missed
studies due the use of one screener or the search strategy. More specifically, the search
strategy may have been more reliable at identifying studies explicitly using an ACEs
framework rather than more focused studies (e.g., studies focused on parent divorce/
separation). Relevant studies that were published in a language other than English or that did
not go through peer-review may have been omitted. In addition, conclusions of this review
are limited by risk of bias in included studies; primarily, ACEs were measured using a single
method in all except one study, half of studies were cross-sectional, six studies used non-
objective measures of obesity, and many longitudinal studies experienced attrition.

These limitations are mitigated by several strengths. These include adherence to established
protocols for rigor, inclusion of studies over several decades, and no limitation on
publication year of eligible studies. In addition, the decision to include studies not included
in prior meta-analyses, as well as the use of multiple, complementary databases to identify
articles considered for inclusion, allow for a high degree of confidence in the conclusions.

The past several years have witnessed growing attention to the role of ACEs in the
development of obesity in children. This systematic review of quantitative research suggests
that ACEs are associated with obesity during childhood, though the association is not
consistent across ACEs or populations. The effect also appears to be delayed over several
years, suggesting that maladaptive coping strategies, such as overeating, may be necessary
for the development of excess body weight. With greater understanding of the effect of
ACEs on childhood obesity, research, clinical practice, and policy can be tailored to support
the safety, well-being, and long-term health of youth who experience ACEs and obesity.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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