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abstractCONTEXT: Given the wide-ranging health impacts of justice system involvement, we examined
evidence for the association between adverse childhood experiences (ACEs) and justice
system contact in the United States.

OBJECTIVE: To synthesize epidemiological evidence for the association between ACEs and justice
system contact.

DATA SOURCES:We searched 5 databases for studies conducted through January 2020. The search
term used for each database was as follows: (“aces” OR “childhood adversities”) AND
(“delinquency” OR “crime” OR “juvenile” OR criminal* OR offend*).

STUDY SELECTION: We included all observational studies assessing the association between ACEs
and justice system contact conducted in the United States.

DATA EXTRACTION: Data extracted from each eligible study included information about the study
design, study population, sample size, exposure and outcome measures, and key findings.
Study quality was assessed by using the Newcastle-Ottawa Scale for nonrandomized trials.

RESULTS: In total, 10 of 11 studies reviewed were conducted in juvenile population groups.
Elevated ACE scores were associated with increased risk of juvenile justice system contact.
Estimates of the adjusted odds ratio of justice system contact per 1-point increase in ACE
score ranged from 0.91 to 1.68. Results were consistent across multiple types of justice system
contact and across geographic regions.

LIMITATIONS:Most studies reviewed were conducted in juvenile justice-involved populations with
follow-up limited to adolescence or early adulthood.

CONCLUSIONS: ACEs are positively associated with juvenile justice system contact in a dose-
response fashion. ACE prevention programs may help reduce juvenile justice system contacts
and improve child and adolescent health.
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Adverse childhood experiences
(ACEs) are a set of childhood
adversities, including household
dysfunction and various forms of
abuse and neglect, occurring before
the age of 18.1 The original ACE study
conducted by Kaiser Permanente and
the Centers for Disease Control and
Prevention included 7 predefined
categories of childhood exposures,
which have been expanded over time
to include a greater number of
categories and specific experiences,
such as peer victimization and
exposure to community violence.2,3

The ACE pyramid provides
a theoretical framework to
understand the impact of ACEs on
poor health: traumatic childhood
experiences influence future health
and well-being through a pathway of
disrupted neurodevelopment and
social, emotional, and cognitive
impairment, leading to the adoption
of health-risk behaviors and physical
and mental health problems, and
finally resulting in early death.4

Over the past 2 decades, ACEs have
emerged as a strong and policy-
relevant predictor of morbidity and
health-risk behaviors across the life
course. The original ACE study,
conducted in 1998 by the Centers for
Disease Control and Prevention and
Kaiser Permanente, found that ACEs
are both common and associated with
mortality and health-risk behaviors in
the general population.5 Since then,
strong associations have continually
been identified between ACEs and
a wide range of adverse physical and
mental health outcomes as well as
health-risk behaviors.6–8

Childhood trauma has also been
linked to excess contact with the
justice system, especially among
juvenile populations.9–11 Although
much of this work predates the
widespread use of the ACEs
questionnaire, research on the
trauma-crime relationship is often
relevant and applicable to the ACE
framework. The frequent co-
occurrence of delinquency and

victimization has been documented,
and justice-involved youth who have
experienced poly-victimization are
more likely to report being involved
in delinquency than non–justice-
involved youth.12,13 In multiple
studies, authors have estimated that
∼25% to 30% of incarcerated youth
meet the criteria for posttraumatic
stress disorder,10,14 and children
involved with the child welfare
system are also overrepresented
among justice-involved youth.14,15 In
their 2006 report to the National
Bureau of Economic Research, Currie
and Tekin16 found that childhood
maltreatment doubled the risk of
engaging in self-reported criminal
activity. More recently, Layne et al17

identified graded relationships
between the number of traumatic
exposures in childhood and high-risk
behaviors in later life.

The relationship between trauma and
justice involvement is of particular
interest to public health given the
wide-ranging individual and
community impacts of incarceration
and policing.18,19 At the individual
level, involvement with the justice
system may lead to and exacerbate
health disparities in substance
use,20,21 infectious disease,22,23

mental illness,20,24 injury,21,25 chronic
disease,26 and death.27–29 At the
community level, incarceration
destabilizes family structures and
hampers employment and economic
opportunity, political participation,
and community stability.18,30 As such,
justice system contact represents an
important public health problem as
both marker and predictor of poor
individual and community well-being.
Given the concentration of childhood
trauma and justice system
involvement in disadvantaged
communities, as well as their
associated public health impacts,
evidence regarding the association of
ACEs with justice system contact is
potentially helpful for policy makers,
those working with justice-involved
persons, and public health

practitioners alike. In this systematic
review, we aim to synthesize
epidemiological evidence for the
association between ACEs and justice
system contact (eg, arrest, conviction,
recidivism, and incarceration)—
specifically, the graded effects of
cumulative ACE score on justice
system contact in the United States.

METHODS

We conducted a systematic review of
observational studies examining the
relationship between cumulative ACE
score and justice system contact in
accordance with Preferred Reporting
Items for Systematic Reviews and
Meta-Analyses and Meta-Analysis of
Observational Studies in
Epidemiology guidelines.31,32 The
review protocol was registered with
the International Prospective Register
of Systematic Reviews
(CRD42020169637).

Eligibility Criteria

Studies were eligible for inclusion if
they met the following criteria: (1)
exposure was or could be
transformed to reflect cumulative
ACE score, whether obtained directly
from administration of the ACE
questionnaire or extracted and
calculated from secondary sources
(eg, child protective services reports
or institutional records); (2) the
outcome was related to contact with
the justice system (eg, arrest,
incarceration, and felony charge) and
was verified through third-party
records or self-reported (see below);
(3) the authors used an
epidemiological design (cross
sectional, cohort, or case control) and
reported quantitative measures of
association; and (4) the study was
conducted in the United States. No
restrictions based on participant
incarceration status or publication
date were applied. No restrictions on
comparator group (or lack thereof)
were applied because the primary
effect of interest was the graded
effect of each 1-point increase in ACE
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score. No restrictions were placed on
the number or type of ACEs measured
in each study. We restricted this
systematic review to studies
conducted in the United States to
reduce heterogeneity resulting from
(1) country-level differences in adult
and juvenile justice systems33 and (2)
potential differences in ACE
prevalence between the United States
and other high-income countries,34

both of which might represent
important leverage points for law or
policy intervention.

Through the course of the review, it
became apparent that some samples
of juvenile offenders had rather been
adjudicated to alternative treatment
facilities; we also included these
studies if it was explicitly stated that
the outcome of interest was
equivalent to or an alternative to
arrest or felony charge in a juvenile
population. Additionally, there was
one modification to the International
Prospective Register of Systematic
Reviews protocol during the
systematic review: whereas studies
on criminal behavior (eg, sexual
offending and gang involvement)
were included only if verifiable
through third-party records, contact
with law enforcement via arrest or
incarceration was deemed eligible if
self-reported. The rationale for this
modification was twofold: first,
contact with law enforcement can
theoretically be validated and may be
less prone to response bias than
criminal activity about which law
enforcement is not yet aware; and
second, community-based surveys
must often rely on self-reported
behavior because of practical
constraints. Finally, single-item
reports of arrest or incarceration are
a commonly used outcome measure
with acceptable test-retest reliability
and validity.35

Studies were excluded if (1) the
childhood trauma (exposure)
measurement was not
operationalized as a cumulative ACE
score and could not be transformed

to a cumulative ACE score; (2) the
outcome measure was self-reported
criminal behavior that was not
verifiable through third-party records
(eg, self-reported vandalism, violence,
and other delinquent behaviors that
did not result in contact with law
enforcement); or (3) no quantitative
data were reported, such as
commentaries, opinion pieces,
qualitative studies, letters, editorials,
and reviews.

Search Strategy and Information
Sources

We searched the following 5
databases from January 24 to January
30: PubMed, PsycINFO, ProQuest,
Web of Science, and Google Scholar.
The Google Scholar search was
limited to the first 200 results; this is
consistent with previous literature on
optimal search strategy36 and seeks
to balance the sensitivity of Google
Scholar’s search strategy against the
large number of false-positives
generated. The search term used for
each database was as follows: (“aces”
OR “childhood adversities”) AND
(“delinquency” OR “crime” OR
“juvenile” OR criminal* OR offend*).

Study Selection

Initial literature search and screening
was performed by a graduate student
in epidemiology (G.G.), and
a subsample of the screened articles
were assessed for accuracy by 2
investigators (G.L. and S.C.) with
extensive experience in systematic
reviews and meta-analyses. All search
results were collected in a central
database and deduplicated. Study
abstracts were first screened for
eligibility; we then reviewed the full
text of potentially eligible articles to
make a final eligibility determination.
Reference lists and related article
links of eligible studies were searched
to identify additional potential
studies for inclusion; the studies were
then reviewed and assessed for
eligibility.

Data Extraction and Analysis

The following data were extracted
from each eligible study
independently by 2 of us (G.G. and
S.C.): study authors, publication year,
journal, sample size, study
population, study design, exposure
measurement, outcome definition,
outcome ascertainment, covariates,
subgroups, and measures of effect
reported. Discrepancies in the
abstracted data were resolved
through discussion and consensus
building led by the senior author
(G.L.). The principal summary
measure of interest was the adjusted
odds ratio (aOR) for justice system
contact given a 1-point increase in
ACE score. Where possible, estimates
were obtained directly from
published articles. Alternatively,
estimates were transformed from
data presented in the published
article; if neither of these was
possible, data necessary for these
calculations were requested from
study authors. When results were
reported separately by subgroup (eg,
race or sex), data were abstracted
separately for each subgroup.

Study quality and risk of bias were
assessed by using the Newcastle-
Ottawa Scale (NOS) for cohort and
case-control studies.37 Cross-
sectional studies were evaluated by
using a modified NOS that is based on
criteria developed by Modesti et al.38

Given evidence of significant
heterogeneity in the studies eligible
for review, we present a qualitative
synthesis of findings in the present
report.

RESULTS

Study Selection

The initial search of 5 databases
yielded 544 records; of them, 194
duplicate records were removed, and
the remaining 350 titles and abstracts
were screened for relevance by the
first author. Of the 350 records, 257
were deemed not relevant; the full
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text of the remaining 93 records was
reviewed for eligibility. Of these 93
records, 71 were excluded for (1)
irrelevant study aim (n = 37); (2)
incompatible exposure measurement
(n = 14); (3) outcome self-reported or
otherwise ineligible for inclusion (n =
12); (4) non-US sample (n = 6); and
(5) commentaries and review (n = 2).
In addition, 11 studies were excluded
because of overlapping samples with
identical outcome measures. A total
of 11 studies were selected for
inclusion in the final systematic
review (Fig 1).

Study Characteristics

Of the 11 studies evaluating the
association between ACE score and
justice system contact, 3 reported
juvenile arrest as their primary
outcome of interest,39–41 2 examined
sexual offending,42,43 2 examined
juvenile reoffending,44,45 1 examined
serious, violent, and chronic
delinquency as a juvenile,46 1
examined early juvenile offending,47

1 examined juvenile gang
involvement,48 1 examined early
adulthood felony charge,40 and 1
examined adult incarceration.49 A
total of 15 results were included in
our primary meta-analysis because of
multiple outcomes being reported
within a single study,40 separate
reporting of results by Black and
white race,39 and separate reporting
of results by sex42,45 (Table 1).

Study Quality

Eight of the 11 eligible studies
adjusted for important covariates
including race, sex, community and
neighborhood factors, and risk
behaviors. Of the 3 studies that did
not, the absence of covariate
adjustment in 2 studies was
explained by the need for data
transformation to assess the primary
relationship of interest.42,43 The
average Newcastle-Ottawa Score for
cohort studies was 7.75 of 9 (range
7–8), with most studies losing 1 point
because of a lack of sample
representativeness. In the NOS

adapted for cross-sectional studies,
the average score was 7.2 of 10
(range 5–9). Among all studies, only 1
was performed in a representative
state community sample49; all other
studies were conducted in juvenile
populations (n = 7), in samples of
children at high risk for maltreatment
(n = 2), or in an adult population with
a history or violent or sexual offenses
(n = 1). In 7 studies, researchers used
comprehensive data from state
juvenile justice populations; 1 study
used a state community sample; 2
studies used “high-risk” samples in
selected US cities; and 1 study used
a sample drawn from an inpatient
treatment facility. Notably, data from
the Florida Department of Juvenile
Justice (n = 6) were overrepresented
among included studies.
Ascertainment of exposure and
outcome measurements were
generally strong because of stringent
inclusion criteria in the present
review. Assessments of study quality
are available in Supplemental Tables
2 and 3.

Summary of Findings

Of the 15 results from 11 studies
included in our primary analysis, 13
revealed statistically significant
positive associations between ACE
score and justice system contact,
whereas 2 indicated no significant
association39,40 (Fig 2). The estimated
aORs for justice system involvement
ranged from 0.91 to 1.68 per 1-point
increase in ACE score. In most studies
(10 of 11) included in our review,
authors examined outcomes in youth
and young adulthood. We found that
a 1-point increase in ACE score is
associated with 9% lower to 68%
higher odds of juvenile justice system
contact. Further research is needed to
reliably summarize the relationship
between ACE score and justice
system contact in adulthood and
later life.

In 7 out of the 10 studies examining
juvenile outcomes, authors examined
outcomes in statewide juvenile

populations,42–48 increasing
confidence in the validity of our
primary findings. Results were
consistent in the direction of
association and significance across
geographic regions within the United
States.

DISCUSSION

We found compelling and consistent
epidemiological evidence for a graded
relationship between ACE score and
juvenile justice system contact in the
United Status. However, estimates of
the overall relationship between ACE
score and justice system contact
across the life course were limited by
the lack of studies in which authors
examined adult justice involvement
and should be interpreted with
caution. Because the ACE framework
explicitly takes a life course
perspective, the association between
ACE score and justice system contact
in adulthood and later life is
a promising area for future
investigation. An understanding of
the life course impacts of ACEs on
justice system contact is important
for policy makers and pediatric
providers alike given the potential
long-ranging impacts of intervening
on these exposures in childhood.

Our findings support previous
research identifying links between
childhood trauma and subsequent
contact with the justice system.14,16,17

Alongside previous literature linking
both ACEs and incarceration to poor
health, these findings provide
empirical support for the relationship
between ACE exposure and justice
system contact. Further research is
needed to assess the pathways
through which victimization leads
to justice system contact and
how each of these in turn may
contribute to poor health, including
relationships between victimization
and perpetration12 and behavioral
and mental health risks of
victimization.13

4 HU et al
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Our findings in this review are
particularly salient to pediatric
providers for several reasons. First,
given evidence of associations
between ACEs and juvenile justice
involvement, pediatric providers
may oversee patients both at the
time of exposure (experience of
ACEs) and outcome (justice system
contact). Thus, pediatric providers
represent an important stakeholder
in interventions targeting both
exposure and subsequent risk of
justice system involvement. Second,

the ACE framework identifies
childhood as a highly susceptible
period, during which exposure to
adverse experiences “gets under the
skin” to affect outcomes across the
life course. Thus, intervention or
guidance by pediatric providers
during this critical period can
potentially have benefits far beyond
childhood and adolescence.

In the course of our review, we
identified evidence of publication bias
and significant heterogeneity across
the studies reviewed. The publication

bias issue may be mitigated by
characteristics of the studies included
in this review: 8 of 11 studies were
in large data sets (range:
13 803–104266 participants), all of
which were population samples of
juvenile offenders at the state level. It
is common to find significant
heterogeneity in outcomes of
observational studies partly because
of differences in the study designs,
study samples, analytical approaches,
and confounding factors controlled
for. As more evidence becomes

FIGURE 1
Flowchart: identification, review, and selection of studies related to the graded effect of ACEs on justice system contact. Adapted from Moher et al.31
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available, quantitative synthesis of
the association between ACE score
and various forms of justice system
involvement may be of particular
interest.

There are several important
considerations that should be raised
in light of our findings. First, both
ACEs and contact with the justice
system in the United States are
patterned by socioeconomic
factors.50–52 In the Fagan and
Novak39 study included in our review,
results were significant for Black
participants but not for white
participants. Further research is
needed to evaluate the consistency of
effect-size differences by race and
should consider whether and how
overpolicing of economically
disadvantaged areas may confound
observed associations between ACEs
and justice system contact. As the
prevalence of ACEs in the United
States changes over time,34 it is also
important to observe whether
disparities in prevalence and
associations with justice system
context persist. Assessment of the

ACE–justice system relationship by
sociodemographic factors in other
countries may also serve to identify
US-specific drivers of observed
disparities.

Second, the generalizability of our
findings may be limited because most
studies in this review examined
justice-involved or underresourced
populations. Although the original
ACE study was conducted in
a predominantly white, college-
educated sample with private health
insurance, subsequent studies have
established strong associations
between trauma and poor health in
minority and disadvantaged
populations.53–57 In a 2006 report,
Currie and Tekin16 found that the
effects of trauma were found to be
particularly harmful to children from
low socioeconomic status families.
Effect-size estimates from this review
may therefore be larger than the true
effects in the general population.

However, our findings are in line with
a large body of literature identifying
negative life course health

consequences of ACE exposure across
demographic characteristics and
socioeconomic context.5,6 Given
unequal ACE distributions by race,
sex, and sexual orientation50 and
strong gradients by childhood
socioeconomic status,58 research on
ACEs alongside other markers of
economic and social disadvantage is
of particular importance. Particular
attention should be paid to pathways
through which these factors intersect
with ACEs and justice system
involvement in affecting health
outcomes in adulthood and later life.
Finally, in 9 of 11 studies included in
this review, authors calculated the
exposure of interest, ACE score, on
the basis of a review of existing files
or records. Further research is
needed to confirm that these findings
hold when ACEs are self-reported
through the original ACE
questionnaire.

Overall, we find epidemiological
evidence to support the hypothesis
that ACE score is positively and
significantly associated with the risk
of juvenile justice system contact.
Although further research is needed
to confirm these associations in older
populations, study findings are in line
with existing theory regarding the
pathways through which ACEs affect
health outcomes across the life
course. Adding to the existing
literature about the impact of ACEs
on health and health behaviors across
the life course, our findings indicate
that targeting ACEs may have positive
impacts on individual and community
health through the reduction of
contact with the justice system,
particularly in adolescence and young
adulthood.

ABBREVIATIONS

ACE: adverse childhood experience
aOR: adjusted odds ratio
NOS: Newcastle-Ottawa Scale

FIGURE 2
Forest plot, estimated aORs, and 95% confidence intervals (CIs) of the association between each 1-
point increase in ACE scores and overall justice system contact. a Black participants. b White par-
ticipants.c Outcome: juvenile arrest. d Outcome: adult felony charge. e Male participant. f Female
participant.
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