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Abstract Adverse childhood experiences (ACEs) have

historically included child maltreatment, household dys-

function, and other critical issues known to impact children

negatively. Although youth experiences with violence are

broadly captured in some ACE measures, youth exposure

to violence involving a gun has not been included specif-

ically in the operationalizing, and therefore scientific

study, of ACEs. There are numerous implications of this

omission, including limiting access to ACE interventions

that are currently available and resources for individuals

who have been exposed to gun violence. Thus, and given

the persistent prevalence of gun violence in the US, we

conducted a systematic review of the literature over the

past two decades on the assessment of and response to

ACEs and gun violence. Eighty-one journal articles across

four search engines met our inclusion criteria. Our findings

provide evidence that youth gun violence exposure should

be classified as an ACE. In addition to increasing access to

resources for youth affected by gun violence, these findings

may improve the likelihood of funding and research into

gun violence, with direct implications for prevention and

intervention efforts.

Keywords Gun violence � Adverse childhood

experiences � Youth � Trauma � Firearm injuries � Pediatrics

Introduction

Adverse childhood experiences

Adverse childhood experiences (ACEs), including child

maltreatment, household dysfunction and domestic vio-

lence, persist as a public health challenge in the United

States (SAMHSA, 2018; Forster, Gower, McMorris, &

Borowsky, 2017; Wade et al., 2014). In a national sample,

nearly two-thirds of adults in the US (62%) report at least

one ACE (Merrick, Ford, Ports, & Guinn, 2018). Among

youth, Black and Hispanic children remain disproportion-

ately at-risk for ACEs (Blodgett & Lanigan, 2018; Wade

et al., 2014), and systemic factors such as poverty and

community violence exacerbate this risk (Walling, Eriks-

son, Putnam, & Foy, 2011). Most of the scientific literature

conceptualizes ACEs as stressful or traumatic events that

impact the healthy development of children through ado-

lescence and into adulthood (SAMHSA, 2018). Histori-

cally, research on ACEs had focused on child

maltreatment, sexual abuse, household mental illness, and

family members who have been incarcerated, but now

ACEs are understood to include a range of events,

including youth experiences with bullying, experience with

the juvenile justice system, and parental absence (Blodgett

& Lanigan, 2018; Garrido, Weiler, & Taussig, 2018;

Mersky, Janczewski, & Topitzes, 2017; Wade et al., 2014).

The cumulative and long-term influence of ACEs on

multiple harmful and risky behaviors has been well

established (Boullier & Blaire, 2019; Hughes, Hardcastle,

& Bellis, 2016). Research has confirmed that ACEs
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increase a person’s risk for an extraordinary number of

poor physical and mental health outcomes including

hypertension, depressive disorders, alcohol dependence,

illicit drug use, self-harm behaviors, chronic sleep distur-

bance, poor oral health, and premature mortality (Brown

et al., 2017; Ports et al., 2017; Hall, Belcher, Accardo,

Minhas, & Briggs, 2016; Iniguez & Stankowski, 2016;

Bright, Alford, Hinojosa, Knapp, & Fernandez-Baca 2015;

Kerker et al., 2015; Roos et al., 2013; Miller, Blau,

Christopher, & Jordan 2012; Miller et al. 2012; Mingione,

Heffner, Blom, & Anthenelli 2012; Anda et al., 2008;

Rothman, Edwards, Heeren, & Hingson 2008; Schilling,

Aseltine, & Gore, 2007; Chapman et al., 2004; Koss et al.,

2003). ACEs have also been shown to impact neural and

molecular physiology (Berens, Jensen, & Nelson, 2017),

with the likelihood of these negative outcomes increasing

as the number of ACEs increases (Dong et al., 2004). The

impact of the toxic stress typically associated with ACEs

on a child’s brain development and neurological func-

tioning is also well-documented (Noble, Houston, Kan,

Bookheimer, Sowell 2012). Recent research has even

established a clear relationship between an increased

number of ACEs and poor academic outcomes in children

(Blodgett & Lanigan, 2018). Similar to many other public

health issues, ACES disproportionately impact minority

youth. Nationally, data illustrate that 61% of Black chil-

dren and 51% of Hispanic children have experienced at

least one ACE in comparison to 40% of White children

(Sacks & Murphey, 2018). Further, Black and Hispanic

children living in low-income communities are dispropor-

tionately at-risk for ACEs (Blodgett & Lanigan, 2018;

Wade et al., 2014).

Impact of ACEs on youth development

Many of these adverse outcomes manifest during early

through late adolescence (Casey, Jones, & Hare, 2008). It

is well established that there is a relationship between

ACEs and an increased likelihood of engagement in risky

behaviors among adolescents (Hughes et al., 2016). The

‘‘ACE Pyramid’’ (Centers for Disease Control and

Prevention, 2018a) that draws on the broad body of ACE

research articulates the chain of events stemming from

ACEs if left untreated or unaddressed and follows the

course of a lifespan: (1) social, emotional, and cognitive

impairment; (2) adoption of health-risk behaviors; (3)

disease, disability, and social problems; (4) ultimately

leading to early death. ACEs often lead to prolonged stress

among children, disrupted adjustment, and inability to

regulate emotions (Blodgett & Lanigan, 2018; Hughes

et al., 2016). These challenges can lead to immediate

problem behaviors (ranging from displays of internalizing

behaviors (such as depressive symptoms) and externalizing

behaviors (such as increased aggression)), and numerous

long-term poor health outcomes noted above (Lee & Bax,

2000). Thus, if ACEs are not comprehensively assessed,

particularly during childhood or adolescence when oppor-

tunity for intervention is most important, and if protective

factors (for example, in the form of various family, school,

and/or community supports (Blodgett & Lanigan, 2018))

are not made available after that assessment, then youth

who have had ACEs remain at heightened risk for a range

of problem behaviors both in the immediacy and long-run.

Gun violence exposure

Gun violence is a persistent public health issue in the US.

Each year, approximately 100,000 American are injured

with a firearm, with over 17,000 of these individuals being

children (ages 0–18 years) (Centers for Disease Control

and Prevention, 2016; Branas, Richmond, Culhane, Ten-

Have, Wiebe 2009). Thirty-eight thousand of these indi-

viduals die as a result of their firearm injuries (Centers for

Disease Control and Prevention, 2016). However, these

statistics don’t reflect the broader spectrum of gun violence

experiences and exposure; for example, witnessing gunfire,

hearing gunshots, and/or losing a friend or family member

to firearm related injuries or death (Bieler & La Vigne,

2014; Bingenheimer, Brennan, & Earls, 2005; Luthar &

Goldstein, 2004; Garbarino, Bradshaw, & Vorrasi, 2002).

If we do broaden the definition of ‘‘gun violence’’ to

include this range of experiences, then the scope and reach

of gun violence in communities across the US becomes

even more alarming. For example, research on community

gun violence using a national sample has shown that

approximately 8% of youth (ranging in age from 2 to

17 years) know at least one friend and/or family member

within the past year who had been shot with a firearm

(Turner, Finkelhor, & Henly, 2018). It is important that we

include this in our understanding of gun violence exposure

since research has shown that certain forms of gun violence

can be thought of as a social contagion, spreading via peer-

to-peer networks (Branas, Jacoby, & Andreyeva 2017).

Thus, individuals are often more likely to be injured or

killed with a firearm if someone they know has also been

injured or killed with a firearm (Green, Horel, &

Papachristos, 2017). Additional work has illustrated that

within low-income urban minority communities, 9% of

young children report being exposed to gun violence

(whether in the form of hearing gun shots or having a

family member who died by gunshot) (Agrawal, Arevalo,

Castillo, Lucas 2018). It should be noted that this latter

work draws on a sample of children whose mean age was

5 years; had this study focused on and/or included older

youth, the prevalence of gun violence exposure in all
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likelihood, would have been exponentially higher (Agrawal

et al., 2018).

Impact of gun violence exposure on youth

development

Like ACEs, the impact of exposure to violence involving a

gun on youth development is significant. Recent research

has demonstrated that youth who witnessed a friend and/or

family being injured or shot via a firearm within the past

2 years are more likely to experience symptoms of trauma

(Turner et al., 2018). And as in the case of ACEs, exposure

to violence, including violence involving a gun, is associ-

ated with the onset of posttraumatic stress (Thompson &

Massat, 2005). Two separate studies have confirmed that

exposure to violence during childhood (including both

witnessing a shooting and/or being shot with a firearm) are

associated with long-term poor chronic health outcomes

(such as hypertension) as well as a significant increase in

likelihood that they will be a perpetrator of violent crime

during adolescence (Ford & Browning, 2014; Bingen-

heimer et al., 2005). Research has also shown that among a

nationally representative sample of high school aged youth,

those who report recent firearm possession are more sus-

ceptible to a range of risk factors (including, but not limited

to, increased substance use, increased likelihood of having

poor indicators of mental health, and increased likelihood

of having been previously victimized) (Ruggles & Rajan,

2014). Although there is limited work on these different

forms of gun violence exposure, the existing research

points to the importance of broadening our definition of

gun violence to include experiences that may contribute to

emotional or psychological trauma, but that are not cur-

rently captured via existing measures. Indeed, most

research studies focus primarily on injury or death by a

gun. However, in understanding the impact of gun violence

exposure on youth development and other long-term out-

comes, other forms of violence involving a gun need to be

included.

Purpose

It is clear that we can draw a number of comparisons

between youth exposure to violence involving a gun and

ACEs, especially in terms of their respective significant

and negative impact on a range of outcomes, often mani-

festing in early adolescence and continuing through

adulthood. Yet, most assessment tools and interventions for

ACEs do not include exposure to violence involving a gun

in their operationalization of ‘‘ACE’’. There are numerous

implications of this omission, including limiting access to

ACE interventions and resources for youth and adults who

have been exposed to gun violence during early childhood,

and missing critical opportunities for prevention and

intervention for those youth who are found to have had a

gun violence based ACE. As such, the purpose of this

paper is to conduct a systematic review of the available

peer-reviewed literature over the past two decades on the

assessment of and response to ACEs and youth gun vio-

lence and then use the existing evidence to determine

whether it is reasonable to classify youth gun violence

exposure as an ACE.

Methods

We conducted a systematic review of peer-reviewed

research articles from January 1, 1998 through March 7,

2019 on (1) the assessment of and response to ACEs in the

context of violence exposure and (2) the assessment of and

response to youth exposure to violence with a gun to

determine whether youth gun violence exposure should be

reasonably classified as an ACE. We also reviewed these

articles with the intent of guiding a more comprehensive

definition of ‘‘exposure to violence involving a gun’’ to

consider the inclusion of a broader spectrum of experi-

ences with firearms (including injury from, witnessing,

hearing gunshots, and/or knowing a friend or family

member who had been shot with a gun).

Search strategy

The following search engines were used to identify peer-

reviewed journal articles: PubMed, Science Direct, and

Columbia University Libraries/Information Services

(CLIO). Google Scholar was also used as an adjunct to

these academic search engines to ensure that no peer-re-

viewed journal article was missed. We initially determined

a set of broad categories that were critical to this systematic

review and within each category identified a set of terms

and suitable synonyms (see Table 1). It should be noted

that a total of 1548 articles on ACEs were available across

all four search engines and 288 articles were identified that

addressed some aspect of ACES and violence more

broadly. The following Boolean and/or search strategy was

applied to each search engine:

1. ‘‘Adverse Childhood Experiences’’ AND ‘‘Firearm’’.

2. ‘‘Adverse Childhood Experiences’’ AND ‘‘Gun’’ AND

‘‘Violence’’.

3. ‘‘Adverse Childhood Experiences’’ AND ‘‘Violence’’

AND (‘‘Assessment’’ OR ‘‘Screening’’).

4. ‘‘Adverse Childhood Experiences’’ AND (‘‘Firearm’’

OR ‘‘Gun’’) AND ‘‘Violence’’ AND ‘‘Intervention’’.

5. ‘‘Adverse Childhood Experiences’’ (‘‘Firearm’’ OR

‘‘Gun’’) AND ‘‘Violence’’ AND ‘‘Prevention’’.
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6. (‘‘Adverse Childhood Experiences’’ AND ‘‘Violence’’

AND ‘‘Intervention’’) AND (‘‘Adolescent’’ OR

‘‘Youth’’ OR ‘‘Children’’).

7. (‘‘Firearm’’ OR ‘‘Gun’’) AND ‘‘Violence’’ AND

(‘‘Assessment’’ OR ‘‘Screening’’) AND (‘‘Adolescent’’

OR ‘‘Youth’’ OR ‘‘Children’’).

8. (‘‘Firearm’’ OR ‘‘Gun’’) AND ‘‘Violence’’ AND ‘‘In-

tervention’’ AND (‘‘Adolescent’’ OR ‘‘Youth’’ OR

‘‘Children’’).

Inclusion/exclusion criteria

As noted above, we focused our search regarding available

screening tools and interventions for youth ranging in age

from 0 to 18 years to include ‘‘violence’’ (instead of only

‘‘gun violence’’ or ‘‘firearm violence’’). We took this

approach because there was relatively limited research in

the specific area of assessment of and interventions avail-

able in direct response to youth exposure to violence

involving a gun. Our objective was to gain a better

understanding on how other forms of violence are captured

in existing ACE measures and responses, and thus provide

some insight on how best to incorporate gun violence in

future ACE discussions. In addition, we were interested in

all available ACE screening and intervention efforts for

youth, so that we did not limit our search by a specific

setting. We did, however, delimit the scope of this effort to

include only peer-reviewed journal articles published

within the past two decades (January 1998–March 7, 2019)

and those that were published in English. This time span

was selected because the landmark study about ACEs

conducted by the Centers for Disease Control and

Prevention and Kaiser Permanente was published in 1998

and informed much of the existing best practices regarding

ACE screening and response (Felitti et al., 1998). It

therefore seemed reasonable to build our systematic review

from this date forward. Lastly, we also limited our article

search to U.S.-based studies, given the unique character-

istics (including prevalence, policy, and available funding

mechanisms) of gun violence in the U.S. Quantitative,

qualitative, and mixed-methodology studies were included.

Excluding duplicates, a total of 109 articles were initially

identified. Ultimately 81 articles that met our inclusion

criteria were included in our review.

Results

A systematic review of 20 years of research on assessment

of and response to ACEs and to youth exposure to violence

involving guns period confirmed that youth experiences

with gun violence are not explicitly included as an ACE in

current screening tools, nor in the interventions and support

services made available to individuals who have had ACEs.

One exception is the research by Finkelhor and colleagues

(2013) that supports the need to expand ACEs to include a

wider range of experiences, including community violence.

Specifically, this work operationalizes ‘‘community vio-

lence’’ to include three experiences that may include a

firearm—witnessing an assault, having someone close

murdered, or witnessing a murder (Finkelhor, Shattuck,

Turner, & Hamby 2013).

Current practices range from screening for ACEs among

adults and children alike to interventions that subsequently

respond to the short- and long-term poor health outcomes

that emanate from or occur in response to ACEs (Finkel-

hor, 2018; Flanagan et al., 2018; Bethell et al., 2017).

Nearly all of these practices, however, appear to occur

separately from efforts in direct response to youth exposure

to gun violence. Furthermore, while there are some inter-

vention and response efforts available to support individ-

uals who have been exposed to gun violence and/or are at-

risk for future gun violence, they are not nearly as preva-

lent or as easily available as those for ACEs. Thus, building

gun violence exposure into the definition of ACEs would

allow youth who have been exposed to some form of gun

violence to have access to a broader range of intervention

efforts and support at various life stages.

Current practice: screening for ACEs

Most existing ACE screening efforts take place in health-

care settings, with some recent work exploring the feasi-

bility of assessing ACEs in schools and home settings

(Forster et al., 2017; Johnson et al., 2017; Bright, Knapp,

Table 1 Summary of search terms

Primary Keywords Developmental Stage Assessment Response Setting

Adverse Childhood Experiences or ACE

Firearm or Gun

Violence

Child(ren)

Adolescent

Youth

Assessment

Screening

Other possible terms: Tool, Measure

Intervention

Prevention

Clinic

Community

Emergency Department

Hospital

School
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Hinojosa, Alford, & Bonner 2016; McLennan & MacMil-

lan, 2016; Bright et al., 2015; Hornor, 2015; Marie-

Mitchell & O’Connor, 2013). A review of available

assessment tools yielded over a dozen instrument varia-

tions (Braveman et al., 2018; Bethell et al., 2017), with

recommendations for ACEs to be assessed at a range of

points throughout a person’s lifespan (Flanagan et al.,

2018; Bethell et al., 2017). However, regardless of setting

or age range, the general assessment process was fairly

similar across all tools. Most ACEs are assessed as a binary

(yes/no) variable, with the understanding that each ‘‘yes’’

response refers to having that particular experience,

regardless of the number of times that experience may have

occurred (Bethell et al., 2017; Baglivio & Epps, 2016). The

number of ACEs assessed in a given questionnaire ranges

anywhere from 6 to 20 types of ACEs and a score based on

the cumulative number of different ACEs is computed.

Perhaps the most widely used ACE assessment tool stems

from the landmark 1998 ACE study (Felitti et al., 1998).

This tool comprises 10 items on a number of events (in-

cluding child maltreatment, divorced parents, and having a

family member engaging in substance use). Since then,

several tools have been designed around the core elements

of this particular screening measure. It should be noted that

the reliability and validity of these screening tools are

generally high (Bethell et al., 2017). It is also worth noting

that among youth, the research shows that if an individual

has reported experiencing at least one ACE, they are

almost certain to report another ACE. This reinforces the

value of screening for ACEs as an important first step in

effectively responding to the impact of ACEs (Baglivio &

Epps, 2016). Although there is abundant evidence in sup-

port of assessing ACEs during adulthood (Flanagan et al.,

2018; Schuessler-Fiorenza et al., 2016; Brown, Perera,

Masho, Mezuk, & Cohen 2015; Cambron, Gringeri, &

Vogel-Ferguson, 2014; Schuessler-Fiorenza, Xie, &

STineman, 2014; Montgomery, Cutuli, Evans-Chase, Tre-

glia, & Culhane 2013; De Ravello, Abeita, & Brown, 2008;

Dube, Anda, Felitti, Edwards, & Williamson 2002), from a

long-term prevention perspective it would make most sense

to invest in ACE screening and intervention efforts during

childhood and adolescence.

Although the nature of the ACEs captured via current

screening tools varies, typically they include the following

categories of experiences: child maltreatment (including

verbal abuse, physical abuse, sexual abuse, and/or neglect),

meeting of basic needs (or inability thereof), residential

instability, divorced parents, death of a primary caregiver,

family member engaging in substance use, family member

with poor mental health, and/or incarcerated family mem-

ber (Bethell et al., 2017). Newer ACE measures have

included additional events (either by adding to this list or

replacing some of the original items with new items)

(Blodgett & Lanigan, 2018; Baglivio & Epps, 2016). For

example, recent work has made the case for including

bullying, Child Protective Services (CPS) involvement,

death of friend(s), death of sibling(s), experience with the

foster care system, experience with the juvenile justice

system, repeated caregiver transitions, repeated school

transitions, and community violence (Blodgett & Lanigan,

2018; Garrido et al., 2018; Mersky et al., 2017; Finkelhor

et al., 2013). More recent recent research on inter-genera-

tional trauma has highlighted the need for adversity mea-

sures to include family financial problems, food insecurity,

homelessness, parental absence, and violent crime victim-

ization (Mersky et al., 2017).

While it is very important to include these events as an

ACE, gun violence exposure is not included as an explicit

experience in any of the existing measures. Some of the

items currently included in ACE screening tools could

serve as a proxy for gun violence exposure (for example,

death of a primary caregiver, a friend, or sibling), and as

noted earlier, the more recent operationalizing of commu-

nity violence in work by Finkelhor and colleagues (2013)

includes experiences that may involve firearm exposure.

However, these proxy measures are insufficient and

assessing gun violence exposure specifically and explicitly

is important so that opportunities to respond effectively to

the unique physical and emotional traumatic experience of

firearm violence are not missed.

Current practice: screening for gun violence

exposure

Though not explicitly assessed in any of the existing ACE

measures, research confirmed the importance of screening

for firearm exposure among youth (Chung et al., 2016) as

well as the relationship between an increased number of

ACEs and an individual’s likelihood for engaging in and/or

being a victim of future violence, including gun violence

(Wamser-Nanney, Nanney, Conrad, & Constans 2019;

Academy on Violence and Abuse, 2018; Forster et al.,

2017; Hilton, Ham, & Green, 2016; Fox et al., 2015; Leeb,

Barker, & Strine, 2007). In a sample of adult women, a

direct association was established between ACEs and

indicators of home safety (including possession of a loaded

firearm) (Dallaire, Woddards, & Kelsey, 2018). Thus, and

from a violence prevention standpoint, it seems reasonable

to consider gun violence exposure as an ACE during

screening processes (for example during routine health

screenings) when opportunities for intervention and

resource allocation are most readily available.

Our review of the existing research demonstrated that

there is only one tool [SaFETy Score (Goldstick et al.,

2017)] available that is focused entirely on assessing youth

exposure to gun violence. This brief screening measure,

650 J Behav Med (2019) 42:646–657

123



intended for use by emergency department physicians, has

been effective as a predictor for future gun violence risk,

which is encouraging (Goldstick et al., 2017). This is

particularly important as youth injured via a firearm and

treated in an emergency department are typically not pro-

vided support services following their injury (for example

via the trauma unit of a hospital) (Cunningham, Vaidya,

Walton, & Maio 2005). There are also several additional

tools that screen for youth violence exposure more broadly,

however, we only identified two screening scales that

captured any form of gun violence exposure during child-

hood: (1) the Violence Prevention Emergency Tool 2

(VPET 2) (Rogers et al., 2012), also designed for emer-

gency department settings and (2) the Violence Exposure

Scale for Children—Revised (VEX-R), designed as a self-

report screening tool for young children (ages 4–10 years)

(Joseph, Augustyn, Cabral, & Frank 2006; Fox & Leavitt,

1995). The VPET 2 includes one item that is specific to gun

violence exposure (‘‘have you ever seen a person shoot

another person with a real gun’’?) and two other questions

that refer to weapons more generally (Rogers et al., 2012).

The VEX-R asks if a child has seen someone ‘‘point a gun

or knife’’ (Joseph et al., 2006; Fox & Leavitt, 1995). While

it is encouraging to see some elements of gun violence

exposure being captured in a few assessment tools, these

efforts are limited.

Current practice: interventions and response

to ACEs

The responses to the aforementioned ACE screenings are

typically meant to help clinicians make appropriate refer-

rals (for example, to a social worker, a grief counseling

program, or an early intervention resource) (Finkelhor,

2018). There are many evidence-based interventions

available that address a wide-range of the health issues

linked to ACEs (Finkelhor, 2018). Examples of such efforts

include the primary prevention of ACEs via family-cen-

tered approaches that aim to work with pregnant women to

promote a mother’s physical and mental well-being

(Bethell et al., 2016). There are also group interventions

available specifically for families who have had multiple

ACEs and are intended both to respond to the impact of

ACEs and reduce the likelihood of future ACE occurrences

(Bethell et al., 2016; Murphy et al., 2015). Further, there is

strong evidence to support child and adolescent-focused

interventions that integrate components of behavioral

health with clinical services (Asarnow, Rozenman, Wiblin,

& Zeltzer 2015). Lastly, and among youth in educational

settings who have had ACEs, research has shown that

strengths-based interventions that focus on fostering resi-

lience (for example, via safe, stable, and nurturing rela-

tionships) can be very effective (Chandler, Roberts, &

Chiodo 2015).

Current practice: interventions and response to gun

violence

Like ACEs, there is a compelling need to have resources

available following the gun violence exposure screening

process for the specific purpose of supporting youth—and

ultimately adults as well—who have been directly exposed

to gun violence. Currently, the interventions available in

direct response to youth exposure to gun violence are

hospital-based interventions that aim to support victims of

gun violence and help reduce their likelihood of re-injury

(Chong et al., 2015). In addition, some research has shown

the efficacy of a brief intervention effort in an emergency

department setting, specifically for youth, and with the goal

of reducing the prevalence of violent aggression more

broadly (Carter et al., 2016). There are also community-

based efforts, often known as ‘‘violence disruptors’’, that

have been designed to break cycles of violence and support

individuals who have been exposed to firearm violence in

communities that are disproportionately impacted by this

issue (Thomas, Leite, & Duncan, 1998). While these

efforts are very much needed, and some have even been

shown to be cost-effective (Chong et al., 2015), they are

limited in their scope and availability. It is likely that if gun

violence exposure were included as an ACE, individuals

would have increased and earlier access to far more

resources. Since it has been shown that there is a rela-

tionship between multiple ACEs and subsequent gun vio-

lence exposure, integrating gun violence into the

conversation on ACEs suggests that we could more

effectively address and respond to clusters of risk behaviors

if gun violence were included as an ACE.

Operationalizing gun violence exposure

As we consider the screening of and response to exposure

to violence involving a gun, the question of how gun vio-

lence exposure is operationalized is extremely important.

Although most research in the area of gun violence pre-

vention focuses broadly on injury from or death by firearm,

our review confirms that there is a need to capture the

spectrum of experiences with gun violence, particularly

when seeking to understand the impact of such experiences

on a range of critical health outcomes and on youth

development. As described earlier, previous research has

spoken to how exposure to gun violence occurs across a

spectrum: hearing gunshots, witnessing gunfire, and being

injured by a firearm—they all have implications for a

child’s health, development, and well-being (Bieler & La

Vigne, 2014; Bingenheimer et al., 2005; Luthar & Gold-
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stein, 2004; Garbarino et al., 2002). Work on youth

exposure to gunfire in the vicinity of schools confirmed that

the existence of gunfire in and around school buildings can

impact youth outcomes (Bieler & La Vigne, 2014). And

more recently, research has addressed the impact of

neighborhood disorder and community violence on poor

child health outcomes, as well as the nature of how gun

violence spreads within social networks, which together

confirm the importance of assessing a range of gun vio-

lence experiences (including identifying the number of

friends who carry a gun, indicating how often one has

heard gunshots, and identifying how often someone has

been threatened with a gun) (Wang & Maguire-Jack, 2018;

Wright et al., 2017; Tracy, Braga, & Papachristos, 2016).

Thus, we propose that youth gun violence exposure include

the following experiences: injury from a gun, being

threatened by a gun, witnessing gunfire, hearing gunshots,

knowing a friend or family member who has been shot, and

having close friends or a sibling who carry a gun. We are

also interested in screening for these experiences regardless

of location, as we know youth gun violence exposure can-

and does—occur in homes, schools, and more generally

within one’s neighborhood.

Classifying gun violence exposure as an ACE

In sum, and as noted earlier by definition, ACEs are con-

sidered stressful or traumatic events that impact the healthy

development of children through adolescence and into

adulthood (SAMHSA, 2018). The review of the existing

literature confirms that gun violence exposure falls well

within this definition. Further, research illustrates multiple

similarities between the nature of gun violence exposure

and other ACEs, the impact of gun violence exposure and

ACEs on a range of critical health outcomes, and on the

need for interventions and resources to support individuals

who have had ACES, and similarly for individuals who

have been exposed to gun violence in some form. This

collective body of work provides reasonable evidence that

supports classifying youth gun violence exposure as an

ACE.

Discussion

We systematically reviewed the available peer-reviewed

literature over the past two decades to understand the

current assessment of and response to ACEs in relation to

youth gun violence. The intent of this systematic review is

to explore the existing evidence to determine whether it is

reasonable—indeed, even critical—to classify youth

exposure to violence involving a gun as an ACE.

Implications for ACE screening efforts

The key conclusions stemming from this paper are three-

fold: (1) the importance of including gun violence exposure

as an ACE in future screening tools; (2) the importance of

broadening the definition of gun violence exposure to

include exposure to violence involving a gun (injury from,

witnessing, hearing gunshots, and/or knowing a friend or

family member who was shot), and (3) the importance of

expanding the notion of who should conduct such screen-

ings to increase the reach of existing screening efforts. The

majority of current tools assessing ACEs among children

and adolescents are assessed in clinical settings and rely on

parent report of their child’s experiences (Bethell et al.,

2017). While this remains a widely-used form of assess-

ment, the accuracy of these assessment tools has been

called into question, in part due to the difficulty in con-

trolling social desirability biases among parents (Blodgett

& Lanigan, 2018). To overcome this limitation, researchers

have recently shown the value of having school personnel,

for example, assess ACEs among their students, which has

the added benefit of capturing a much broader subset of

youth in non-clinical settings (Blodgett & Lanigan, 2018).

This emerging focus on where and who should collect ACE

data is particularly relevant given the presence of firearms

in school settings (Rajan & Branas, 2018). However, it

should be noted that recent work has also cautioned against

widespread ACE screening until the full scope of available

responses are understood and in place (Finkelhor, 2018).

In addition to capturing exposure to violence involving a

gun via ACE screening measures, it is also worth consid-

ering whether ACE assessment tools should aim to account

for frequency of experiences in addition to the range of

different types of experiences. Despite calls by the Amer-

ican Academy of Pediatrics for pediatricians to screen

consistently for firearms in the home, assess exposure to

community gun violence, educate caregivers about firearm

safety, and incorporate conversations about gun safety into

adolescent well visits (American Academy of Pediatrics,

2018) recent work has shown that few pediatricians do so

(Kerker et al., 2016). Rather than place the onus entirely on

physicians to conduct screenings, and in line with recent

ACE research (Blodgett & Lanigan, 2018), it may be both

possible and practical for other practitioners (for example,

school personnel or school nurses) to play important roles

in ACE screening efforts to help support existing clinical

screening efforts.

Implications for ACE interventions

In addition to expanding screening efforts, it is equally as

important to ensure that youth exposed to gun violence are

directed to appropriate and comprehensive support ser-
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vices. To help reduce the burden on hospitals, clinics,

schools and other sites of practice that may be the location

of these interventions (particularly those situated within

low-income communities), it may be worth integrating

support for youth exposed to gun violence with existing

services as another option. For example, given the estab-

lished relationship between gun violence and engagement

in other adolescent problem behaviors (substance use,

indicators of poor mental health, and school difficulties)

and gun violence (Perez, Jennings, & Baglivio 2018),

intervening on these behavioral correlates of gun violence

could be helpful for long-term gun violence reduction.

There may be greater efficiency in using resources in this

manner. Including exposure to gun violence with other

types of ACEs may lead to a more comprehensive

assessment, and thus, greater accuracy in designing and

implementing interventions that are truly effective.

Public health framework: prevention

and intervention

Like all public health issues, long-term solutions for both

the prevention and reduction of gun violence includes a

multifaceted effort that draws on policy, environmental,

and community-level factors. Comprehensively screening

for individual exposure to gun violence and providing

subsequent intervention resources and support are also

critical. Broadly speaking, the prevention of and response

to specific ACEs (such as child maltreatment) has drawn on

existing literature that advocates for an integrated systems

approach (Jenkins, Tilbury, Mazerolle, Hayes 2017; Miller,

Blau, et al. 2012). For example, instead of punitive

responses to poor parenting practices, there has been a call

to provide more support for parents under undue stress,

support aspects of their engagement with their children

(Beardslee, Docherty, Yang, & Pardini 2019), and advocate

for policy changes that support families and increase pro-

tective factors. There have been analogous recommenda-

tions by gun violence prevention experts to address the

prevention of and response to gun violence exposure in a

systems-oriented way. For example, instead of over-

policing low-income neighborhoods or arming

schoolteachers with firearms, investing in the cleaning of

neglected spaces in urban settings by removing blight

(Kondo, Andreyeva, South, MacDonald, & Branas 2018),

increasing the presence of mental health support services in

schools (Garbarino et al., 2002), expanding the role of

school-based health centers to address the impact of ACEs

among students (Arenson, Hudson, Lee, & Lai 2019),

encouraging physicians to ask about community exposure

to gun violence (particularly for those youth in urban set-

tings) and counseling their patients on safe firearm storage

(Roszko, Ameli, Carter, Cunningham, & Ranney 2016;

Albright & Burge, 2003), and implementing reasonable

policy changes that limit access to firearms by high-risk

subgroups (Kaufman, Morrison, Branas, & Wiebe 2018;

Santaella-Tenorio, Cerda, Villaveces, & Galea 2016)

together would likely contribute to reduced rates of gun

violence exposure among youth. Thus, and as we think

about conceptualizing gun violence exposure as an ACE,

we can, and should also think about the prevention of and

response to gun violence exposure by drawing on public

health models used with other ACEs.

Limitations

There are limitations of this work that must be considered

when interpreting the results presented here. One of the

primary limitations of this study is that, although a large

number of journal articles were reviewed, the field of gun

violence prevention has been historically and deeply

underfunded (Rajan, Branas, Hargarten, & Allegrante

2018; Alcorn 2016). As such, there is a limited amount of

available peer-reviewed research in this field. In addition,

we restricted our review to research conducted in the U.S.

From a practice and policy perspective, it made the most

sense to consider existing US-based ACE screening and

intervention models and the implications for including gun

violence in these tools and programs, as gun violence is a

more common phenomenon in the U.S. than elsewhere.

Further, access to healthcare in the U.S. is different than in

other countries. However, future research should consider

exploring the robust body of international research on

ACEs.

In addition, it is important to note that our systematic

review focused on the term ‘‘adverse childhood experi-

ence’’ and not other synonyms of ACEs (such as ‘‘trauma’’

or ‘‘anxiety disorder’’). This is an important limitation to

consider as the term ‘‘adverse childhood experience’’ has

been used broadly and with more frequently in the peer-

reviewed literature only recently. This is in spite of the

critical study on ACEs published by Felitti and colleagues

in 1998 that helped lay the groundwork for much of the

present work on ACEs (Felitti et al., 1998). Future research

should therefore consider including other ACE synonyms

when seeking to capture the full context for how ACEs are

currently operationalized. Another limitation is that while

we operationalized exposure to violence involving a gun to

capture a range of experiences with firearms, we did

exclude firearm possession. As existing research has

established a relationship between gun carrying among

youth and increased violence (Spano, Pridemore, & Bol-

land, 2012; Molnar et al., 2004) future work on ACE

screenings might consider expanding our present definition

of gun violence exposure to also include gun possession.

Lastly, while there are notably more interventions and
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resources available for ACES than for direct response to

youth exposure to violence involving a gun, the ability for

clinicians, educators, and other professionals to make

referrals following ACE screenings is contingent upon a

community’s resources and an individual’s access to such

interventions. Thus, we need to ensure equitable access to

interventions aimed at responding to the impact of ACEs is

needed.

Implications for gun violence prevention research

funding

Classifying exposure to violence involving a gun as an

ACE would likely have significant implications for federal

funding for research in this area. As noted earlier, there has

been a lack of substantive federal funding for gun violence

prevention research for over two decades (Rajan et al.,

2018; Branas, Wiebe, Schwab, & Richmond 2005). This

has had significant implications on the availability of

research (Alcorn, 2016) and consequently evidence-based

interventions and support services for individuals exposed

to gun violence. As is the case with other public health

issues, federal funding would support the rigorous scien-

tific study of gun violence and provide resources for

translational and information dissemination efforts both to

prevent and more effectively respond to this issue. By

contrast, ACEs are currently one of the lead funding pri-

ority areas for the Centers for Disease Control and

Prevention (CDC); indeed, their most recent operating plan

reports allocating $7,250,000 for the study of child mal-

treatment (Centers for Disease Control and Prevention,

2018b). Other agencies (for example, the National Insti-

tutes of Health and the Substance Abuse and Mental Health

Services Administration) have followed the CDC’s lead. If

youth gun violence exposure were classified as an ACE, the

level of resources for better understanding and subse-

quently responding to this issue would increase signifi-

cantly.

Conclusions

This systematic review of research over the course of two

decades confirms the critical importance of classifying

youth exposure to violence involving a gun as an ACE, of

broadening the definition of gun violence exposure to

include a broader spectrum of youth experiences with gun

violence, and of expanding the notion of who should

conduct such screenings to increase the reach of both

existing screening and intervention efforts.
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