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ABSTRACT
Background and Objectives: Adverse childhood experiences (ACEs) affect nearly
two-thirds of the US population and have long-lasting consequences on health
and well-being. Integrating ACEs education into medical curricula is vital to
equip future physicians to address these effects. This systematic review evaluates
the effectiveness of ACEs educational interventions in US medical education on
student and resident knowledge, attitudes, or practice.

Methods: We conducted a comprehensive literature search in January 2025 using
MEDLINE (PubMed), ERIC, and PsycInfo databases for studies published between
2013 and 2025, reported using PRISMA (Preferred Reporting Items for Systematic
Reviews and Meta-Analyses) guidelines. Inclusion criteria were empirical studies
evaluating ACEs training in US medical schools and residency programs in
the English language. Study selection, data extraction, and quality assessment
were performed independently by two authors, with discrepancies resolved by
coauthor consensus.

Results: A total of 608 unique studies were identified from our search and
screened, with 15 studies meeting the inclusion criteria. Most interventions
relied on lecture-based formats, though 46.7% included interactive components
such as small-group discussions and standardized patient interactions. While
most studies reported significant increases in ACEs knowledge postintervention,
only 20% evaluated objective knowledge changes, with the majority relying on
self-assessment. Confidence in addressing ACEs improved in 46.7% of studies,
but only 6.7% objectively measured behavioral changes.

Conclusions: ACEs education in medical training is expanding, but current
interventions vary and often lack methodological rigor. Most studies show
short-term knowledge gains, though few assess lasting behavior change. Future
research should prioritize objective and longitudinal outcomes to better prepare
physicians to address ACEs in clinical practice.

INTRODUCTION
Adverse childhood experiences (ACEs)
encompass traumatic  events occur-
ring before age 18,  including abuse,
neglect,  and household dysfunction (eg,
substance use,  mental  illness,  parental
separation,  incarceration,  domestic
violence).1,2  ACEs are common, with
61% of the US population report-
ing at  least  one and 15% reporting
four or  more;1,2  and their  long-term
effects  on health,  development,  and

overall  well-being are well  documen-
ted.2-4  Prolonged ACE-related stress can
dysregulate the sympathetic  nervous
system, trigger chronic  inflammation,
and disrupt neurodevelopment.1,5  Those
affected may struggle with atten-
tion,  learning,  decision-making,  and
emotional  regulation,  and may engage
in health-risk behaviors.1,5  Moreover,
a dose-dependent relationship exists
between ACE exposure and the risk
for negative health outcomes,  including
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depression,  chronic  diseases,  and substance misuse.2

Early identification of ACEs is crucial for timely
interventions. Fostering social and emotional connections
between children and trusted adults while providing families
access to community resources is important.5,6 These
measures help children build resilience and may prevent
ACEs in future generations.5,6 Physicians also can adopt
trauma-informed care practices to prevent retraumatization
and establish trust,7-11 which increases patients’ likelihood
of following health recommendations and supports better
long-term health outcomes.7,8

Despite growing recognition of the significance of ACEs
and their impact on health outcomes, a substantial gap
remains in their identification and management in clin-
ical practice. Many physicians are unaware of ACEs or
rarely screen for them, with insufficient training identi-
fied as a significant barrier.12-17 Although timing is debated,
evidence supports including ACEs training into curricula18-21

and faculty trainings.22 Literature shows continuous learning
over longer periods leads to better retention of knowledge
and skills.23 Therefore, we conducted a systematic review of
ACEs educational interventions targeting earlier stages in
a physician’s training (ie, medical school and residency).
While two previous systematic reviews were related to
this topic,24,25 this is the first US-focused review analyzing
ACEs educational interventions among both medical students
and residents within undergraduate medical education and
residency training programs. We included residents across all
specialties to reflect ACEs’ broad health impacts, building on
prior work focused on primary care physicians.25 Further-
more, while Ramesh et al (2019)24 focused on medical school
curricula, their study preceded the 2020 COVID-19 pandemic,
which raised public health concerns about ACEs exposure.26-28

The pandemic was a time of rapid curricula change and
influenced how educational materials were delivered and the
topics covered.29 Hence, an updated review is important to
capture studies implemented postpandemic.

The overall goal of this study was to conduct an updated
systematic review that would use the Kirkpatrick model
as a guiding framework to build upon previous work and
enhance understanding of the medical education gaps in
ACEs knowledge and awareness to inform future educational
intervention efforts.30 Specifically, we aimed to:

1. Identify ACEs educational interventions implemented
in medical schools and residency programs in the
United States;

2. Assess the effectiveness of ACEs educational interven-
tions in improving student and resident physician
knowledge, attitudes, or practice of ACE identification
and management; and

3. Discuss key recommendations for enhancing ACEs
educational training and curricula in medical schools
and residency programs.

METHODS
This systematic review is reported in accordance with
the Preferred Reporting Items for Systematic Reviews and
Meta-Analysis (PRISMA) 202031 and PRISMA-S32 guidelines.
It was conducted according to guidance found in the Cochrane
Handbook for Systematic Reviews of Interventions.33 This study
was deemed nonhuman subjects research by the Michigan
State University Institutional Review Board.

Search and Study Selection

MEDLINE (including PubMed Central; PubMed), Education
Resources Information Center ([ERIC] EBSCO), and PsycInfo
and PsycArticles (ProQuest) databases were searched from
January 1, 2013, to January 13, 2025. The search strategy
was developed by a health sciences librarian (I.K.G.), and
the research team reviewed it for completeness before it was
deployed. The search strategies utilized free text keywords
and database-specific controlled vocabulary terms using the
broad conceptual categories of pediatric population AND ACE
AND medical education AND curriculum. Full search strategies
for each database are detailed in (Appendix 1). Forward and
backward citation chaining of five highly relevant referen-
ces34-38 was completed using Scopus (December 6, 2023).
Deduplication, screening, and data extraction were performed
using Covidence systematic review software.39

We included peer-reviewed, English language full-text
articles from 2013 to 2025. The date range limitation was
chosen because published literature regarding ACEs and
medical education has grown exponentially over the past
decade. Articles met the inclusion criteria if they were
empirical studies examining ACEs educational interventions
implemented in medical schools and residency programs
in the United States. We included studies that evaluated
the impact of ACEs educational interventions on outcomes
including participant knowledge, confidence, attitudes, and
skills regarding ACE identification and management. We
defined “educational interventions” broadly as curricula or
training aimed at improving ACEs knowledge, awareness,
skills, or practice. We excluded studies that did not focus on
ACEs training in the United States, studies evaluating ACEs
training outside of medical schools and residency programs,
and studies employing a systematic review design.

An initial pilot review of the title and abstracts of 16
articles from the search was conducted by two authors
(H.F., Y.Z.H.) to iteratively refine and solidify the inclu-
sion criteria and ensure that reviewers were applying the
criteria consistently. The reviewers (H.F., Y.Z.H.) had 100%
interrater agreeability during piloting. Following piloting
of screening criteria, two reviewers (H.F., Y.Z.H.) independ-
ently screened all titles and abstracts using these criteria
(n=608). Discrepancies in article selection were resolved
through discussion with two additional reviewers (J.P., D.W.)
to achieve consensus. Full-text review of the remaining
articles (n = 22) was then completed by two independent
reviewers (H.F., Y.Z.H.). Seven articles were excluded during
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full-text screening resulting in a final analytic sample of 15
articles. See Figure 1 for the PRISMA flowchart.

Data Extraction

A data extraction template was developed within Covidence,
covering parameters such as study population, study design,
objectives, program format, training duration, outcomes, and
key findings. Due to the diverse array of language used to
assess different outcomes across the included articles, we
categorized the findings into four general categories based
on recurring themes to synthesize and facilitate ease of
interpretation. First, we considered knowledge and skills.
Next, we examined comfort and confidence in addressing
ACEs, then attitudes toward ACEs. Lastly, we considered
planned or observed behavior changes after the interventions.
In alignment with Medical Education Research Study Quality
Instrument (MERSQI)40 domains, we categorized assessments
of knowledge as either objectively measured or self-assessed.
Two reviewers (H.F., Y.Z.H.) independently extracted data
using Covidence to facilitate the creation of the literature
review table. Two additional reviewers (J.P., D.W.) reviewed
the table for accuracy and completeness.

Data Analysis

We cataloged study characteristics, including objectives, study
populations, study design, intervention, outcomes measured,
and key findings. To assess the types of outcomes examined
in each study, we applied the Kirkpatrick model, focusing
on domains such as changes in knowledge, skills, attitudes,
confidence, and behavior, which correspond primarily to
levels 2 and 3 of the framework.30 We also specified whether
these changes were self-reported or objectively measured.
After identification of study design, we assessed the quality
of each article using the MERSQI tool,40 a 10-item validated
instrument utilized to assess the quality of medical education
research. Each article underwent independent assessment by
two reviewers (H.F., Y.Z.H.), and findings were discussed to
achieve consensus.

RESULTS
The database searches and citation chaining produced 687
articles. After deduplication, 608 unique studies were left to
screen. Following a review of titles and abstracts, 586 studies
were excluded, leaving 22 articles for full-text review. Of
these, 15 met the inclusion criteria (Figure 1).

Study Population

Table 1 outlines the study populations and intervention
characteristics of each study. Of the 15 ACEs curricula,
seven (46.7%) were designed for residents36,38,41-45 and seven
(46.7%) for medical students. Of the latter, two were
for first-year medical students,37,46 three for second-year
students,34,47,48 and one for third-year students.49 Addition-
ally, one study implemented its ACEs curriculum across
nine health profession programs, including an osteopathic

medical school.50 One curriculum (6.7%) was implemented
for second-year pediatric residents, primary care attending
physicians, pediatric fellows, and medical students rotating in
the pediatric hospital.35 All 15 curricula were single institu-
tion interventions.34-3841-50

Educational Intervention Format

Two-thirds of interventions used lectures to deliver the
material.34,37,41–45,47–49 Six (40%) incorporated small-group
discussions and/or breakout rooms.43,46–50 Four (26.7%)
used standardized patients,36,41,42,45 three (20%) provided
recommended supplemental readings/videos to review prior
to the training session,42,46,47 three (20%) used electronic
modules to deliver the training materials,35,38,48 one (6.6%)
used skills training with coaching,44 and two (13.3%) used
participant role-play scenarios.34,44.

Of the 15 interventions, 12 (80%) held the trainings
in person,34,36,37,41,42,44-50 while three (20%) used a virtual
format.35,38,43 A median of 2.5 hours (interquartile range, 1–4
hours) was spent on ACEs training topics and activities.

Outcomes and Key Findings

Table 1 outlines study characteristics, the types of outcomes
assessed, corresponding Kirkpatrick model level, and key
findings across the 15 studies. Of these, three studies were
at Kirkpatrick level 3, and 12 were at Kirkpatrick level 2. None
of the studies met the criteria for Kirkpatrick level 4.

Of the 15 articles, 13 (86.7%) included an assessment
of knowledge with ACEs before and after completing the
intervention.34,35,37,38,41,43-50 Eleven of these studies found an
increase in self-assessed knowledge,34,35,37,38,41,43,44,46-48,50 and
three found an increase in objectively assessed knowl-
edge.44,45,49 Of the studies that evaluated for self-assessed
knowledge, six studies found a statistically significant
increase in knowledge,35,37,38,43,44,48 while four did not perform
statistical inference testing,34,46,47,50 and one found no
statistically significant changes.41 Additionally, one study
found that participants who assessed their own ACEs score had
enhanced understanding of the ACEs and trauma-informed
care material.50 Of the studies that evaluated objective
knowledge, two used multiple-choice quizzes44,49 and one
assessed use of an ACE-related clinical skill set during
standardized patient encounters.45

Eight articles (53.3%) assessed for changes in confi-
dence and/or comfort levels with ACEs before and after
the intervention.34-3638,41-43,50 Five of these studies found a
statistically significant increase in confidence and/or comfort
levels following the curricula,35,36,38,42,43 and one study found
no statistically significant change.41 Two studies reported an
increase in confidence and/or comfort levels; however, no
statistical inference testing was performed.34,50

Three articles  (20%) evaluated changes in participant
attitudes before and after  completing the curriculum.35,43,46

Chokshi,  Chen,  and Beers (2020)35  found a statistically
significant  increase in learners’  attitudes as reflected by
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higher self-reported ratings regarding the importance of
trauma screening,  discussing trauma exposure and health
outcomes with patients,  and staff  training opportunities
on childhood trauma and resiliency (P<0.001).  Pletcher
et  al46  found that  students most prevalently reported
that all  components of  the intervention contributed to a
“considerable” change in their  attitudes or  perspectives
related to ACEs with the exception of  reading;  however,  no

statistical  testing was performed.  Chokshi  and Goldman43

found no statistically  significant  changes in pretest/postt-
est  scores for  attitudes,  as measured by self-report  on the
importance of  trauma screening,  discussing links between
trauma history and poor health outcomes,  and ensuring
staff  training on trauma-informed care and resiliency
(average P  =  0.066).

FIGURE 1. Flowchart of Study Selection
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Seven articles (46.7%) that  assessed behavior changes
regarding ACE evaluation and management reported
increases in either objective observed behavior changes,
self-reported behavior changes,  or  planned behavior
changes.  Three of  these studies evaluated for  planned
behavior changes,35,47,50  with only one performing statistical
inference testing.35  Two studies reported statistically
significant  increases in self-reported behavior changes,36,38

and one study reported an increase in objective behavior
changes,  though no statistical  inference testing was
performed.41  For ease of  interpretation,  Table 2 summari-
zes the direction of  the findings across the four categories
of  identified outcomes,  and their  corresponding Kirkpatrick
level,  examined in the 15 studies.

Quality Assessment

The results of our quality assessment review using the
MERSQI tool are described in Table 1 and Appendix 2.

Scores ranged from 7.5 to 11.5, with nine of the 15 stud-
ies (60%) having scores less than or equal to 9, indicat-
ing low quality; and six (40%) studies with scores between
9.5 and 13, indicating moderate quality. Within the val-
idity domain of the MERSQI tool, none of the studies
fully validated their assessment tools concerning internal
structure, content, and relationships to other variables. Two
studies demonstrated validity in two domains,37,48 and five
in one domain,34,36,42,44 while eight did not report using a
validated instrument.34,35,37,38,41,43,46,48

DISCUSSION
This systematic review assessed the effectiveness of ACEs
educational interventions implemented in US medical schools
and residency programs. Our findings underscore wide
variability in curriculum design, delivery methods, and
measured outcomes, reflecting the complexity and evolving
nature of ACEs education.

TABLE 2. Direction of Findings Across Four Categories of Outcomes and Corresponding Kirkpatrick Model Level Examined in ACEs Educational
Intervention Studies (N = 15)

Study Knowledge/skills Confidence/
comfort

Attitudes Behavior

Objectivea Self-assessedb Objectivea Self-reportedc Plannedd

KL 2 KL 2 KL 2 KL 2 KL 3 KL 3 KL 2

Chokshi, Chen, &
Beers (2020)35

N/A + + + N/A N/A +

Chokshi et al
(2020)47

N/A ‡ N/A N/A N/A N/A ‡

Chokshi &
Goldman (2021)43

N/A + + NS N/A N/A N/A

Goldstein et al
(2018)34

N/A ‡ ‡ N/A N/A N/A N/A

Lloyd et al (2021)42 N/A N/A + N/A N/A N/A N/A

Marsh et al
(2019)49

+ N/A N/A N/A N/A N/A N/A

Marsicek et al
(2019)41

N/A NS NS N/A ‡ N/A N/A

Miller-Cribbs et al
(2020)45

‡ N/A N/A N/A N/A N/A N/A

Morrison et al
(2021)36

N/A N/A + N/A N/A + N/A

Onigu-Otite &
Idicula (2020)37

N/A + N/A N/A N/A N/A N/A

Osei et al (2022)48 N/A + N/A N/A N/A N/A N/A

Pletcher et al
(2019)46

N/A ‡ N/A ‡ N/A N/A N/A

Scott et al (2024)44 + N/A N/A N/A N/A N/A N/A

Schmitz et al
(2019)38

N/A + + N/A N/A + N/A

Strait & Bolman
(2017)50

N/A ‡ ‡ N/A N/A N/A ‡

aChanges in knowledge/skills and behavior were objectively measured by researchers, respectively.
bChanges in knowledge/skills were measured through study participant self-assessment.
cStudy participants reported an intention to change behavior in future clinical practice.
dStudy participants reported on an intention to change behavior in future clinical practice
Abbreviations: ‡, increase reported, though no statistical inference testing was performed; +, increase as indicated by significance testing, P<.05; KL,
Kirkpatrick Model Level; N/A, not applicable, study did not evaluate for this parameter; NS, no change as indicated by significance testing, P>.05
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Compared to Ramesh et al,24 who identified 13 articles over
21 years, our review found 15 articles in the past 12 years, 10 of
which were published after 2020. This rapid growth, especially
post-COVID-19, aligns with our expectation of increasing
interest in trauma-informed care. Like Ramesh et al (2020),24

we found most studies reported increases in ACEs knowledge.
However, the overall lower methodological quality in our
included studies, demonstrated by low MERSQI scores and
frequent lack of statistical inference testing, underscores the
need for enhanced rigor in future studies. Most studies relied
on self-assessed knowledge immediately after the interven-
tion, which has limitations in accurately capturing learning.51

Literature has suggested that self-assessment often leads to
overestimations of knowledge and skills in medical trainees
compared to objective testing.51-56

Our review also identified some differences from Ramesh
et al24 Specifically, we observed that changes in attitudes and
confidence varied considerably across intervention formats
and durations, while knowledge outcomes were generally
more consistent. This finding suggests that while knowl-
edge can be effectively conveyed through a range of formats
and shorter interventions, altering deeply held attitudes
and sustaining confidence may require more intensive or
prolonged interventions. Additionally, while Ramesh et al24 did
not include studies examining behavior change, six studies
in our review did, indicating higher Kirkpatrick levels of
evaluation. However, most relied on self-reports of intention
to change, making concluding whether these interventions
will lead to long-term behavior changes challenging. Only one
study objectively assessed longitudinal behavior changes,41

raising the question of how often these intentions are
implemented and sustained.

Similarly, McBain et al (2023)25 found low-strength
evidence in studies evaluating clinician knowledge and
confidence due to self-assessment, small sample sizes, and
single institution studies. Like our review, McBain et al25

identified lack of longitudinal objective data, underscoring
the need for more rigorous research with controls, randomi-
zation, longitudinal follow-up, objective measurements, and
validated tools.

Despite not limiting our search to a specific medical
specialty, all included residency studies focused on pri-
mary care specialties (internal medicine, pediatrics, internal
medicine-pediatrics, family medicine). Given ACEs affect over
65% of the US population,2 all physicians, regardless of
specialty, will encounter individuals with ACE histories and
would benefit from training on this topic.

A majority (66.7%) of the curricula reviewed relied on
lecture formats. While lectures are a traditional method
for conveying large amounts of information, incorporating
more interactive elements such as small-group discussions,
simulated patient interactions, role-play, and web-based
modules could enhance the learning experience. These
active-learning formats may not only foster a deeper

understanding of ACEs, but also improve learners’ retention of
information, confidence, and skills in addressing these issues
in clinical practice.57-59

Three studies provided objective evaluations of knowl-
edge gains. Scott et al44 found a statistically significant
increase in knowledge based on multiple-choice quizzes
administered immediately before and after the intervention.
However, the lack of follow-up assessments limits con-
clusions about long-term retention. Marsh et al 49 found
sustained knowledge improvements across a 6 week pediatrics
rotation, and Miller-Cribbs et al45 offered a unique perspective
by objectively evaluating skills after a 3 year longitudinal
intervention. Although participants improved in explaining
ACEs to patients, other behaviors such as screening and stigma
reduction showed little change. Miller-Cribbs et al45 also
identified a concerning trend that empathy and collaborative
treatment planning decreased between residents’ first and
fourth years of residency, suggesting potential challenges in
maintaining the impact of these interventions over time.

Based on our findings, we propose two key recommenda-
tions to strengthen ACEs education and research:

1. Enhance methodological rigor. Our MERSQI assessment
revealed that many existing studies lacked critical
methodological elements that are necessary for inter-
preting their findings. To improve this issue, studies
should include objective outcome measures, report
response rates clearly, and aim to assess higher-level
outcomes such as behavior change and clinical impact
(Kirkpatrick levels 3 and 4). Incorporating multi-
institutional approaches and randomized controlled
trials also can help increase the generalizability of
findings.

2. Incorporate longitudinal assessments. To better under-
stand the long-term impact of ACEs education, future
studies should evaluate outcomes at multiple points in
time, ideally from early medical school through
residency and into early clinical practice. Longitudinal
follow-up would allow researchers to assess the
educational impact of interventions, including whether
early improvements in knowledge and confidence
persist, evolve, or diminish. Additionally, tracking
outcomes over time could reveal how ACEs education
influences trainees’ clinical decision-making, commu-
nication skills, and patient interactions in real-world
settings. These insights would be essential for inform-
ing curriculum development, identifying optimal
timing for educational reinforcement, and ultimately
ensuring that ACEs training leads to meaningful
improvements in patient care.

Our study had some limitations. Notably, our focus on
medical students and residents inherently excluded other
health care clinicians, including fellows, attending physi-
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cians, advanced practice clinicians, psychologists, and social
workers, which may limit generalizability to these groups.

Our review also had several key strengths. We provi-
ded an updated and comprehensive review of the literature
on ACEs educational interventions focused on early and
graduate medical education in the United States, using the
Kirkpatrick model as a theoretical framework. Collaborat-
ing with a health sciences librarian allowed us to conduct
a thorough search across multiple databases, ensuring a
wide capture of relevant articles.60,61 Importantly, we also
assessed the quality of research studies using the well-vali-
dated MERSQI tool, specifically geared to assess quality of
medical education research.

CONCLUSIONS
Overall, our review presents encouraging evidence of a
growing focus on ACEs in medical education. While the
integration of ACEs training into medical education shows
potential benefits in increasing knowledge and awareness,
substantial room for improvement in how these trainings
are conducted and evaluated remains. With interactive,
longitudinal approaches and validated assessments, medical
education programs can better prepare future physicians to
recognize and manage ACEs, ultimately mitigating the health
impacts of ACEs and improving patient outcomes.
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