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Abstract

Adverse childhood experiences (ACEs) have been found to be correlated with numerous health outcomes. Examining its correla-
tion with Attention - deficit, hyperactivity disorder (ADHD) is essential to clinical practice adding to the knowledge base of child
development. The objective of this review is to systematically review the bidirectionality of ADHD and ACEs. All relevant articles ex-
amining the association between ADHD and ACEs studying youth ages zero to seventeen within the last five years were included. Ar-
ticles were identified using PsycInfo, Scopus, Cochrane and PubMed databases. The primary outcomes were parent-reported ADHD
diagnosis and ACE scores. Ten articles (n = 392,419) were included. There is a significant association between ADHD and ACEs and
were found to have bidirectional effects. Children with ADHD were more likely to have experienced ACEs and children who experi-
enced ACEs were more likely to have an ADHD diagnosis. Higher scores of ACEs were correlated with increased likelihood of ADHD
diagnosis as well. The bidirectional effect of ADHD and ACEs points to essential clinical practice of thorough screenings and multi-
modal therapeutic treatments. Of the ten articles included in this review, none were RCTs pointing to a need for further research in
this topic area. All studies were disparate in their outcome measures; therefore, it proved difficult to draw significant conclusions
from the data. A recommendation would be conducting a large scale study that uses common outcome measures for ACEs such as

the one used in the original ACE study.
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Abbreviations

ACEs: Adverse Childhood Experiences are Abbreviated As; Attention-Deficit, Hyperactivity Disorder is Abbreviated as ADHD. American
Indian and Alaska Native Abbreviated as AI/AN. HD: Household Dysfunction is Abbreviated as.
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Introduction

Adverse childhood experiences (ACEs) were initially studied to determine how they impact the manifestation of health outcomes.
ACEs were found to predict alcoholism, heart disease, cancer, liver disease, obesity and numerous other health issues [12]. More recently,
ACEs have been applied to the study of mental health outcomes such as Attention deficit, hyperactivity disorder (ADHD). ADHD is a com-
mon mental health diagnosis amongst youth with a continued rise in prevalence over the years [16,22]. Current prevalence is estimated at
9.4% with boys (12.9%) more likely to be diagnosed than girls (5.6%) [7]. One current theory postulating that ADHD stems from factors of
genetics and environment suggests that children who experience ACEs may have a higher prevalence of ADHD [25]. Additionally, children
who have experienced traumatic events in childhood frequently meet criteria for ADHD diagnosis [16, 13]. Current recommendations in-
clude multimodal therapies to address comorbid conditions, including trauma, and ADHD symptoms [10]. However, there are no specific
guidelines for the treatment of comorbid trauma and ADHD leaving it up to the provider to include a mix of psychotherapies, psychosocial

interventions and pharmacological treatment as they deem necessary [23].

To date, studies have started to look into the association of ADHD and ACEs although the definitions of ACEs and ADHD have been
broadly defined to include externalizing behaviors, stressful life events and adversity [3,14,16,20,24,33]. Findings thus far have found
positive associations between childhood traumatic events and symptoms of ADHD; however, these studies are confounded by other fac-
tors such as traumatic brain injuries, oxidative stress, intermittent explosive disorder and irritability when examining associations be-
tween ACEs and ADHD [2,3,15,18]. Previous studies conducted have focused on a wide age range amongst youth and adult populations

[30, 3]. Research focused on adults was dependent on retrospective reports of ACEs and ADHD to determine their associations [13,30].

There have been a few studies specifically focused on the association between ADHD and ACEs amongst minors [22]. The studies
done were conducted to address the gaps in the literature and guide clinical practice for professionals working with minors. Such gaps in
literature included limited studies on the impact of ACEs on ADHD, type of ACE influences on ADHD prevalence and longitudinal studies
measuring different developmental stages. Studies also wanted to address the inclusion of more household dysfunction types of ACEs and

a focus on multiracial and minority populations.

The intent of this study was to conduct a systematic review on the most recent literature to determine the relationship between ACEs
and ADHD in youth. The focus of the review is narrowed to the scope of childhood diagnosed ADHD and identified ACEs. The review is also

extending the association to include the impact of ADHD on ACEs as it has been minimally studied.
Methods
Inclusion criteria

Studies were included if they highlighted the impact of ACEs on ADHD prevalence and diagnosis and vice versa in youth ages zero to
seventeen. The review focused on the following terminologies: parent-reported ADHD diagnosis in childhood and identified ACEs. Ar-
ticles that did not include these terminologies were excluded. The publication date range was also limited to within the last five years in

order to focus on most up to date literature.
Definitions of ADHD and ACEs
ADHD

ADHD is defined as having a persistent pattern of inattention and/or hyperactivity-impulsivity interfering with life functioning [9].

Studies examined were different in their utility of the diagnostic criteria based on time of youth’s diagnosis. Participants could have been
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diagnosed utilizing DSM-IV or DSM-V criteria as the latter was published in 2013. The main differences were a reduction of six to five
symptoms needed to meet criteria for those ages seventeen and older, onset of symptoms before age twelve and functional impairment

needing to only reduce quality of life instead of being clinically significant [11].
ACEs

The studies reviewed varied in how many ACEs were included and how they operationally defined each ACE.The intent behind the
original ACE study was to expand the literature base focusing on the impact of childhood abuse on adult medical health [12]. The nine sub-
types of ACEs were chosen as a comprehensive measure of trauma addressing the gaps in previous studies solely examining one aspect
of trauma at a time [12]. The three general areas of trauma included were abuse, neglect and household dysfunction. They entailed physi-
cal abuse, emotional abuse, sexual abuse,emotional neglect, physical neglect, mental illness in the household, incarcerated relative(s),
caregiver(s) treated violently, substance abuse and divorce. The original ACE questionnaire pulled from the Conflict Tactics Scale (CTS),
Wyatt Sex History Questionnaire (WSHQ), 1988 National Health Interview Survey, Behavioral Risk Factor Surveys, Third National Health
and Nutrition Examination Survey, Diagnostic Interview Schedule of the National Institute of Mental Health (NIMH) and Health Appraisal

Clinic questionnaire [12]. Studies in this review varied in terms of their outcome measure.

Since the original ACE study, the definition of ACEs have expanded to include community factors such as socioeconomic hardship and

neighborhood violence as shown in table 1 [22].
Types of participants

Participants included youth ages zero to seventeen with ADHD diagnosis who have been exposed to ACEs. Sample sizes of studies
evaluated varied from 1,231 to 131,774.

Types of outcome measures

The primary outcome measures were parent-reported ADHD diagnosis by a professional and ACE scores measured by various scales
and surveys (Table 1). ADHD was primarily measured through interviews or surveys asking parents/caretakers if their child had been
diagnosed with ADHD by a healthcare professional before. An answer of yes to this question defined the youth as having an ADHD di-
agnosis. One study did include the NIMH Diagnostic Interview Schedule for Children Version IV to assess for ADHD [22]. Three studies
measured child maltreatment type of ACE with the Conflict Tactics Scale, both original and CTS-PC. Composite International Diagnostic
Interview-Short Form (CIDI-SF) was utilized in two studies to measure household dysfunction type of ACE. In comparison to the original
ACE study;, all studies here used self-formulated surveys/interviews (based on technical expert panels, previous studies and Behavioral
Risk Factor Surveillance System ACE module to obtain information about ACEs). Studies reviewed used a combination of types of scales
such as Sexual Victimization Scale (SVS), Family Psychiatric Screening Instruments for Epidemiologic Studies (FHE), Survey of Exposure
to Community Violence (SECV), Behavioral Risk Factor Surveillance System ACE module (BRFSS) and Child Behavior Checklist (CBC). Two

studies included surveys conducted with the child while the rest only conducted surveys with the caregiver/parent.
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Study Type of Study | Number Age of | Population Ethnicity Outcome Measures Findings
(authors, of Subjects
year) Subjects | (years)
Lugo-Can- Longitudinal 2,123 5-15 Children and | Ethnicity not delineated | NIMH DISC-1V, CTS, Inattentive ADHD predicts
delas., et al. Adolescents SVS, FHE, SECV, inter- subsequent ACEs.
2021 views with child and
caregiver
Brown,, et al. | Cross-sectional | 76,227 4-17 Children and | 64.71% White, 9.36% telephone surveys Significant association bw
2016 Adolescents | Black, 12.67% Hispanic, with caregiver ACEs and ADHD.
10.45% Other
Jimenez., et | Observational 1572 5-9 Children 35% White, 48% African CTS-PC, CIDI-SF, ACE exposure associated
al. 2017 American, 17% Other, interviews with with ADHD dx at age 9.
25% Latino caregiver
Weller, et al. | Retrospective, 1231 12-17 Adolescents | Ethnicity not delineated | caregiver completed | Household dysfunction ACE
2021 cross-sectional surveys associated with ADHD in
multiracial adolescents.
Hunt, etal. | Longitudinal 4898 0-9 Children 21% White, 50% Black, CTS-PC, CIDI-SE Additional ACEs associated
2017 29% other race or eth- | caregiver interviews, | with greater odds of ADHD
nicity caregiver surveys, | diagnosis. Black children had
CBC higher ACEs and ADHD.
Walker, et al. | Retrospective 40075 3-17 Children and 52.5% White, 12.7% Caregiver surveys Additional ACEs associated
2021 Adolescents | Black, 24.5% Hispanic, with greater odds of ADHD
10.3% Other dx.
Crouch,, etal. | Retrospective 42068 3-17 Children and 51.6% White, 13.2% Caregiver and child/ | Four or more ACEs associ-
2021 Adolescents | African American, 42.7% | adolescent surveys | ated with ADHD prevalence.
Hispanic, 10.5% Other
Zarei, etal. | Retrospective | 131774 0-17 Children and | Ethnicity not delineated Caregiver surveys, | Household dysfunction ACEs
2021 Adolescents BRFSS associated with ADHD.
Kenney and | Cross-sectional | 62834 0-17 Children and 2.3% AI/AN,97.7% Caregiver surveys ACEs associated with ADHD
Singh, 2016 Adolescents White prevalence in AI/A N youth.
Bomysoad | Cross-sectional | 29,617 12-17 Adolescents | 78% White, 6.7% Black, Caregiver surveys Graded association between
and Francis, 0.8% AI/AN, 5.5% Asian, ACEs and ADHD.
2020 0.4% NH/P]I, 8.8% Other

A. Gender was not included as it was a fairly even ratio.

Search strategy for identification of studies

Table 1: Studies Included in review.

Four electronic databases were searched: PubMed, Scopus, Cochrane and PsycInfo from the dates of September 3, 2021 until December 17, 2021.
The search terms utilized were variations of topic specific terms combined with the Boolean (AND). The terms utilized for the database PubMed were
(“ACEs” AND “ADHD"), (“Attention deficit hyperactivity disorder” AND “Adverse childhood experiences”), (“Adverse childhood” AND “Attention deficit”).
The terms inputted into the PsycInfo database were (“ACEs” and “ADHD”). The terms inputted into Scopus were (“ACEs” and “ADHD”). The terms inputted
for Cochrane were (“ADHD” AND “ACEs”) and (“Attention deficit hyperactivity” and “Adverse childhood”). The terms utilized for the database PsycInfo were
(“ADHD” AND “ACEs”) and (“Attention deficit hyperactivity” and “Adverse childhood”).

Articles’ references were cross-checked for relevance to the research question.
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Selection of studies

Both authors inspected the citations identified from the searches. The retrieved articles were assessed by the authors in accordance
with inclusion criteria mentioned above. Risk of bias was adjusted for criteria of defined ADHD diagnosis and ACEs. This reduced the

operant number of articles to ten.
Results of the search

The initial search strategy yielded 1,910 results of which fifteen were considered relevant and appraised. Of the fifteen, five articles
were excluded due to not meeting inclusion criteria of age range. Ten studies with 392,419 participants met inclusion criteria (Figure
1). Nine out of ten studies were retrospective conducting secondary data analysis on other studies and surveys. Six studies focused on
children and adolescents, two studies on children and seven examined adolescents primarily. One study looked at the impact of ADHD on
ACEs while nine studies looked at the impact of ACEs on ADHD (Table 1). Three studies were longitudinal in design following the caregiver

and child for periods of three years, four years and nine years [17,19,22].

Initial database search yielded 1,910

results.
549 recordsleft after screening for 534 articles excluded due to lack of
publication date. — definition of age parameters.

10 articles included in review.

Figure 1: Selection of Studies.

Results and Discussion
Populations studied

One study pulled from a community sample while the rest utilized nation-wide surveys from the Fragile Families and Child Well-Being
Study (FFCWS) or National Survey of Children’s Health (NSCH). The study pulling from the Boricua Youth Study (BYS) only looked at
Puerto Rican families in South Bronx, NY and San Juan, PR [22]. The FFCWS intentionally oversampled births to unmarried mothers 3:1

[17]. Weller,, et al. only utilized data on multiracial adolescents from the NSCH as they were looking into the impact of ACEs and ADHD
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on adolescents who identified with more than one race. One study narrowed their focus to look at health outcomes amongst American
Indian and Alaska Native (Al/AN) youth from the NSCH database [21]. Its use of telephone surveys posed a potential barrier for AI/AN

populations as their access could have been limited [21].

The specifications of populations studied limits the generalizability of the findings across the US population. Although the NSCH at-
tempted to sample more children across the US, the nature of the study lends to volunteerism bias as participants had to choose to fill out
mailed surveys or answer telephone surveys. The NSCH also oversampled children ages zero to five and those with special needs resulting

in a skewed population sample of the US [32].
Bidirectionality of ADHD and ACEs
ADHD and ACEs

Children with parent-reported ADHD diagnosis were found to have had high prevalence of ACE exposure [22]. One of the ten studies
found a positive correlation between parent-reported ADHD diagnosis and ACE exposure. Lugo-Candelas., et al. found parent-reported
ADHD to be predictive of a higher number of ACEs compared to youth without ADHD as shown in table 2 (OR 1.63). Lugo-Candelas., et
al. further examined subtypes of ADHD and found inattentive ADHD to be predictive of subsequent ACEs in children and adolescents (OR
2.00).

Study Study of subgroup Variable OR 95% CI
Lugo-Candelas., et al. 2021 Predicting new ACEs ADHD 1.63 1.12-2.37
Inattentive ADHD 2.00 1.09-3.66
Brown,, et al. 2016 Socioeconomic hardship ADHD 1.39 1.21-1.59
Divorce 1.34 1.16-1.55
Familial mental illness 1.55 1.26-1.90
Neighborhood violence 1.47 1.23-1.75
Incarceration 1.39 1.12-1.72
1 ACE 1.60 1.38-1.87
2 ACEs 2.16 1.81-2.57
3 ACEs 3.09 2.46-3.88
4 or more ACEs 3.97 3.29-4.8
Jimenez., et al. 2017 2 ACEs before age 5 ADHD atage9 2.10 1.3-3.3
3 ACEs before age 5 2.60 1.5-4.7
1 ACE bw ages 5-9 1.90 1.2-3
2 ACEs bw ages 5-9 2.10 1.2-3.8
3 ACEs bw ages 5-9 2.20 1.1-4.3
Weller, et al. 2021 Household dysfunction ADHD 0.54 0.38-0.69
Hunt, et al. 2017 2 ACEs ADHD atage 9 1.62 1.12-2.34
3 ACEs 1.66 1.10-2.49
4 ACEs 2.30 1.54-3.43
2 ACEs ADHD at age 9 in Black 2.57 1.43-4.61
3 ACEs children 2.57 1.38-4.79
4 ACEs 3.35 1.79-6.27
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Walker, et al. 2021 1 ACE ADHD 1.39 1.14-1.69
2 ACEs 1.92 1.53-2.39

3 ACEs 2.72 2.19-3.37

Divorce 1.22 1.02-1.46

Incarceration 1.56 1.22-2.01

Familial Mental Illness 1.72 1.38-2.12

Poverty 1.31 1.09-1.58

Crouch,, etal. 2021 4 or more ACEs ADHD 2.16 1.72-2.71
Zarei., et al. 2021 1 HD ACE ADHD 1.81 1.64-2.00
2 HD ACE 3.16 2.81-3.57

3 HD ACE 5.36 4.78-6.00

Bomysoad and Francis, 1 ACE ADHD 1.43 1.15-1.80
2020 2 ACEs 191 1.47-2.49

3 ACEs 2.80 2.04-3.78

4 or more ACEs 4.14 3.12-5.48

Table 2: Statistics of findings.
A. Kenney and Singh’s statistical findings reported as PRRs in text.

ACEs and ADHD

Youth exposed to ACEs were found to have increased ADHD prevalence [4,5,17,19,21,28,29,32]. Nine of the ten studies found ACEs
to be positively associated with ADHD diagnosis. Brown,, et al, Kenney and Singh, Bomysoad and Francis and Walker,, et al. concluded a
graded relationship between increased ACE exposure and ADHD diagnosis. Brown,, et al. found youth with ACE scores of one (OR 1.60),
two (OR 2.16), three (OR 3.09) and four or more (OR 3.97) to more likely have moderate to severe ADHD. Walker, et al. found similar
results of youth with ACE scores of one (OR 1.39), two (OR 1.92) and three (OR 2.72) to predict ADHD diagnosis. Correspondingly, Ken-
ney and Singh found youth with ACE scores of two or less (PRR = 2.01) and scores of three or more (PRR = 2.3) associated with increased
ADHD prevalence. Similarly, Bomysoad and Francis associated ACE scores of one (OR 1.43), two (OR 1.91), three (OR 2.80) and four or
more (OR 4.14) with ADHD diagnosis.

ACE exposure by age of nine was highly correlated with an ADHD diagnosis at that age [17,19]. Hunt,, et al. found two (OR 1.62), three
(OR 1.66) and four ACEs (OR 2.30) to have increased predictability of ADHD diagnosis by age nine. More specifically, Jimenez., et al. found
youth experiencing two (OR 2.10) and three (OR 2.60) ACEs before age five to have higher odds of predicting ADHD diagnosis than one
(OR 1.90), two (OR 2.10) or three (OR 2.20) ACEs experienced between ages five and nine.

Household dysfunction type of ACE

Weller, et al. (OR 0.54) and Zarei., et al. found household dysfunction type of ACE to be significantly correlated with parent-reported
ADHD diagnosis. Zarei., et al. additionally found an increased number of household dysfunction type ACE at one (OR 1.81), two (OR 3.16)
and three (OR 5.36) scores leading to higher odds of ADHD prevalence. When looking at the impact of ADHD diagnosis on type of ACE,
Brown.,, et al. found household dysfunction subtypes of socioeconomic hardship (OR 1.39), divorce (OR 1.34), familial mental illness (OR
1.55), neighborhood violence (OR 1.47) and incarceration (OR 1.39) to be significantly correlated with ADHD. Similarly, Walker., et al. also
concluded divorce (OR 1.22), incarceration (OR 1.56), familial mental illness (OR 1.72) and poverty (OR 1.31) to be significant predictors
of ADHD diagnosis in youth.
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Impact of race and ethnicity

Hunt, et al. found Black children had higher numbers of ACEs and ADHD diagnoses. They additionally found their ACEs and ADHD had
higher correlation compared to non-black children at the two (OR 2.57), three (OR 2.57) and four ACEs (OR 3.35) levels.

Risk of bias in included studies

Articles found could not be comprehensive of all available data on the topic as publication bias prevents publication of non-statistically
significant studies. The reliance on parent-report of a child’s ADHD diagnosis by a doctor lends to potential social desirability bias as re-
searchers did not require documentation or proof of diagnosis. Some studies did not examine the full seven subtypes of ACEs lending to
the possibility of other factors to underlie the findings. Even with studies examining all seven subtypes of ACEs, other confounding factors

could influence findings such as physical health status and other co-occurring mental health conditions [5].
Discussion

The conclusion of this review points to the bidirectional association between ADHD and ACEs. The findings from this review point to
further support for additional assessment of ACEs when conducting ADHD assessments and vice versa. As the effect of divorce, incarcera-
tion, familial mental illness and socioeconomic hardship types of ACEs were found to have a high impact on ADHD prevalence, practi-
tioners should be more cognizant of these factors during assessment of ACEs and ADHD. At present time, these are not highly factored
in community-based practice and treatment. Factorization into treatment would consider interventions targeted at the household level
to address those ACE factors. It should become standard care for clinicians and healthcare providers to screen for either ADHD or ACEs
if one or the other presents in youth. The American Academy of Pediatrics has already updated their recommended ADHD assessment

guidelines to involve ACEs; however, this is not a practice widely implemented across healthcare settings [31].

The value of assessing for ADHD and ACEs concurrently points to further assessment training needed for clinicians and healthcare
professionals utilizing standard metrics. As findings found ACEs prevalent by the age of five and ADHD diagnosis by age nine, training
professionals to use standardized assessments by age five could lead to preventative treatment measures mentioned above implemented
at an early age. A new more comprehensive assessment measure would help determine true prevalence rates of ADHD diagnosis in the
community. The Centers for Disease Control and Prevention offers free, accessible training on how to screen for ACEs [1]. Committing to

taking the same established, accessible training would yield similar baseline knowledge aiding the effort to prevent and treat ACEs.

Based on the conclusion of this review, a multimodal therapy model is needed to address youth affected by ACEs and ADHD. The im-
pact of ACEs and ADHD on multiracial and minority youth points to treatment models needing to be culturally competent and inclusive
[21,29]. Additionally, the higher association ACEs and ADHD had with Black and AI/AN youth requires disparities to be addressed on the
local, state and nationwide level. Therapy based in addressing trauma would assist with ACEs while building organization and executive

functioning skills would be beneficial for ADHD symptoms.
Limitations

Major limitations of this review included limited studies specific to this topic and lack of randomized controlled trials. Further, a large
portion of the studies were retrospective in design, pulling from secondary data utilizing national health surveys from previous years.
Methodologic design variability affected the validity of this review. An additional limitation was not having a third reviewer cross check
the two reviewers. Utilizing the Cochrane risk of bias tool, this study has possible incomplete access bias due to having accessed a limited

database therefore not accounting for all possible publications during the target years examined [6].
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Strengths of the review

A strength of the review was discovering the database’s outcome measures are all disparate, making it difficult to draw significant
conclusions from the data. It would be beneficial to look into a standardization for the subject matter further developing the field and
research. One article did measure the reliability of one outcome measure which was the household dysfunction type of ACE [29]. Its model

of analyzing this type of ACE could be replicated to standardize measuring other types of ACEs.
Conclusion

This review further reinforces the bidirectional relationship between ADHD and ACEs. Its findings also highlight the importance of
early screenings and implementation of multi-modal therapeutic treatments for youth with combined ADHD and ACEs. Due to the dispa-

rate measures utilized in the included studies, future research is recommended on this topic.

Future studies utilizing a design for lower risk of bias and higher validity would yield more significant results. Such studies should
involve the use of randomized controlled trials and a standardized metric to measure all nine subtypes of ACEs, such as the one utilized
in the original ACE study by Felliti. An updated standardized metric for ACEs has started to emerge with a few studies looking into the
predictive power of current screeners [26,29]. A single, standardized metric would be beneficial to control the measurement of the ACE
variable contributing to the validity of studies’ findings. Additionally, future studies could help answer the question of whether early ACEs
cause or impact in any way the manifestation of ADHD in youth. Isolating the type of ACE during analysis could further point to the impact
of specific ACEs on ADHD. For example, analyzing the identified features of household dysfunction mentioned above (divorce, incarcera-

tion, familial mental illness and socioeconomic hardship), would validate the impact of those factors on ADHD diagnosis.

There was a disproportionate number of studies addressing the association of ACEs and ADHD compared to the inverse. Further
examining the impact of a youth’s ADHD diagnosis on ACEs could help answer questions of temporal order and whether the ADHD diag-
nosis could exacerbate traumas in the home environment. As parents may have more difficulty parenting a child with ADHD, more focus
on parenting and family resilience could serve as a protective factor on ACEs. Future research should look into the preventative factor
of familial resilience on ACEs as parenting stress and familial resilience have been found to mediate and lessen the impact of ACEs on a
child’s ADHD [27].

Impact of COVID-19

Future studies on this topic may be done in the midst or on the heels of the pandemic. The pandemic has contributed to various ef-
fects on the home environment, some minor, others substantial. With caregivers and minors spending more time together in the home,
conflicts and tensions could be exacerbated. Studies examining the home environment could affect the validity of future studies due to the

exigent circumstances the pandemic has created.
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