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Abstract We conducted a scoping review to determine the
current state of knowledge and areas for advancements in
research on the association of firearm laws with child and
adolescent firearm-related outcomes. We queried Scopus,
EMBASE, Pubmed, and CJ Abstracts for English language
original empirical research articles on policies affecting
child and adolescent firearm-related outcomes published
between January 1, 1985 and July 1, 2018. Data were
abstracted, and methodologic quality assessed. Twenty
articles met inclusion criteria. Among the policies studied
were child access prevention laws (12 studies) and mini-
mum age restrictions for firearm purchase and possession
(4 studies). Outside of child access prevention laws, which
are associated with reductions in child and adolescent
unintentional and firearm suicide deaths, there is, at best,
equivocal evidence of policy effects. This area is under-

Electronic supplementary material The online version of this
article (https://doi.org/10.1007/s10865-019-00063-y) contains sup-
plementary material, which is available to authorized users.

< April M. Zeoli
zeoli@msu.edu

School of Criminal Justice, Michigan State University, 655
Auditorium Road, East Lansing, MI 48824, USA

Firearm Safety Among Children and Teens Consortium,
University of Michigan School of Medicine, 1500 East
Medical Center Drive, Ann Arbor, MI 48109, USA

Department of Emergency Medicine, University of Michigan
School of Medicine, 1500 East Medical Center Drive,
Ann Arbor, MI 48109, USA

Department of Health Management and Policy, University of
Michigan School of Public Health, Ann Arbor, MI, USA

Children’s National Medical Center, The George Washington
University, Washington, DC, USA

studied, particularly in regard to nonfatal firearm injuries,
for which the lack of a national surveillance system ham-
pers research efforts. Further rigorous firearm policy
evaluations are needed.

Keywords Firearm policy - Homicide - Suicide - Scoping
review

Introduction

Fatal and nonfatal firearm injuries in children are an urgent
concern in American society. The rate of firearm-related
deaths of those aged 0-17 years has steadily increased in
recent years from a low of 1.71 per 100,000 firearm deaths
in 2013, up to 2.22 per 100,000 in 2016 (Centers for Dis-
ease Control and Prevention, 2018), and is currently the
2nd leading cause of child and adolescent death in the
United States (Cunningham et al., 2018). Furthermore,
recent mass shooting events that occurred at primary and
secondary schools have thrust the issue of preventing
firearm deaths among children to the forefront.

In the United States, federal and state law are mecha-
nisms through which we seek to reduce the burden of
firearm injuries and deaths, be they through unintentional,
interpersonal, or self-directed violence. In recent years,
there have been multiple reviews of studies of the associ-
ation of firearm policies on firearm outcomes (see, for
example, Santaella-Tenorio et al., 2016). Results of these
reviews broadly suggest that some firearm policies, such as
requiring criminal background checks for firearm sales, are
associated with reductions in firearm deaths, but, to our
knowledge, none have focused on child and adolescent
firearm outcomes.
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The nature of firearm-related injury differs across the
lifespan. First, the mechanism of firearm injury varies by
age. For example, children under the age of 10 years rarely
commit suicide by any method, however firearm homicide
and unintentional firearm deaths are both among the top 10
causes of injury deaths for this age group in the US
(Centers for Disease Control and Prevention, 2018). Fur-
thermore, both firearm homicide and firearm suicide
become much more prevalent for those 10 years of age and
older (Centers for Disease Control and Prevention, 2018).
Second, circumstances behind firearm deaths also vary by
age. For example, while only 9% of firearm homicides
among those under age 18 are related to intimate partner
violence, when restricting to ages 0-12, 31% of firearm
homicides are related to intimate partner violence (Fowler
et al., 2017); this difference was explained by surges in
other circumstances of homicide, such as gang-related and
drug-involved homicides, among those ages 13—17 (Fowler
et al., 2017). The percentage of children killed in ways
related to intimate partner violence suggest that firearm
restrictions for domestic violence offenders may have the
potential to safeguard children in addition to intimate
partners. Similarly, unintentional firearm deaths and fire-
arm suicides may be decreased by increasing the difficulty
children have gaining access to guns, such as through child
access prevention (CAP) laws. More generally, the age-
specific epidemiology of firearm violence calls for a more
nuanced approach to policy-based prevention efforts that
are age-specific.

Policy is a tool designed to impact population-level
change and outcomes, and has the potential to drive
behavioral change and reduce exposure to harm. Stake-
holders interested in reducing the burden of firearm injuries
to children and adolescents need empirical evidence on the
impact of policies to know how to focus their efforts. This
scoping review examines existing empirical research that
analyzes the association of federal and state firearm laws
with childhood firearm outcomes, including gun deaths and
injuries, to determine what is known about their effec-
tiveness in relation to childhood and adolescent outcomes
and to highlight gaps in the literature. Recognizing that
studies focusing on the population at large, without age-
specificity, are not designed to detect differences in child
outcomes and may miss obscure yet important associations,
we focused specifically on studies evaluating effects on
child and adolescent firearm outcomes.
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Methods
Search strategy and eligibility criteria

We conducted this scoping review with the assistance of an
Informationist at the Taubman Health Sciences Library at
the University of Michigan. This review comprehensively
searched the following four databases for relevant articles:
PubMed, Scopus, EMBASE, and CJ Abstracts. The initial
search was created in PubMed and searches of other
databases were translations of that search. Forward and
ancestry citation searches of included articles were con-
ducted in Scopus to gather any articles that may have been
missed during the initial search. Search terms used were a
combination of Medical Subject Headings (MeSH) and free
text terms restricted to search titles and abstracts (tiab) of
articles. Search terms included variations of the words gun,
legislation, homicide, suicide, death, injuries, and children.
For a full list of search terms see Web Appendix 1. The
search was restricted to English language articles published
between January 1985 and July 2018.

To be included in the scoping review, the English-lan-
guage original empirical research article had to test the
association of a local, state, or federal policy on at least one
childhood firearm outcome (defined below) in the United
States. We did not limit our review to policies specific to
firearms due to the possibility that a violence prevention, or
more general, policy may have been tested for an impact on
firearm violence. However, the original empirical research
study must have had at least one of the following as a
dependent variable: childhood fatal or nonfatal firearm
injury or victimization, firearm offending, firearm posses-
sion or access, or gun carriage; or parental gun storage. The
exception to this, however, was that we decided, a priori, to
include studies with the dependent variables of total suicide
or total homicide only if the paper estimated the associa-
tion of firearm-specific policies with these outcomes. This
review focuses on policies present in the United States; as
such, research conducted outside of the US was excluded.

Our initial inclusion criteria specified that outcomes
must have been measured in samples that included children
aged 0 through 17 years old (< 18). However, as we
moved through the process of including articles, we refined
this criterion to be that outcomes must have been measured
in a sample that included those aged 17 and under, but we
did not exclude articles if they studied adolescents aged
18-20 years as long as they included ages under 18. We
did not limit the articles to those that studied groups solely
comprised of those aged 17 and younger, because we
believed that the information gained from including them
in this review outweighed the potential bias as there are so
few articles focused on children and adolescents. Research
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conducted solely with populations aged 18 and above were
automatically excluded.

Articles were excluded if they were book chapters or if
full text was not available. Review articles, editorials, let-
ters to the editors, and research that had direct policy
implications, but did not otherwise meet our inclusion
criteria, were excluded. We also excluded research on non-
powder firearms, such as bb guns, paintball guns, and air-
soft guns. Studies that analyzed household gun ownership
as a dependent variable were excluded unless they tested a
dependent variable measuring child access to or parental
safe storage of guns.

Study selection

Citation information and abstracts for all articles identified
during the initial keyword search were downloaded into an
EndNote database and exported into the web-based pro-
gram Rayyan (Ouzzani et al.,, 2016) for the title and
abstract review. Two expert reviewers independently
reviewed the same 100 articles to pilot the title and abstract
review process. Consensus was achieved between the two
reviewers, and they trained student reviewers on the
inclusion protocol and process. Two individuals, who were
blind to each other’s conclusions, reviewed each title and
abstract for inclusion independently. The independent
reviewers erred on the side of inclusion, particularly when
the age of the study population was unclear from the
abstract. The primary author reviewed all titles and
abstracts for which there was lack of consensus and pre-
sented them to the authorship team until consensus was
reached.

The primary author reviewed each article’s abstract and,
when additional information was needed, full text to verify
that it met inclusion criteria. Articles that did not meet
inclusion criteria (often due to not studying the population
under age 18), were removed at this stage. Once the
inclusion list was verified, the forward and ancestry citation
searches were conducted and the inclusion process repe-
ated for the small number of non-duplicate articles newly
identified.

Data abstraction, synthesis, and analysis

Data were extracted from each article using a standardized
data chart that captured the following elements: policies
under study; study design; population sample and setting;
primary and secondary outcome measures; main study
findings; and suitability of the study design. We did not
report results that were not directly relevant to our review
(e.g., any results applying only to adult populations). After
the initial data abstraction, the first author grouped articles
by which state and federal policies were studied (no papers

about local level policies met inclusion criteria), with many
articles appearing in multiple groups due to testing multiple
laws. The policies studied were (1) CAP laws; (2) mini-
mum age restrictions for purchase or possession of a gun;
(3) permit-to-purchase laws and background check system
implementation (which we grouped together as they are
both related to); (4) stand your ground laws; and (5) junk
gun bans. These laws are defined in Table 1. A sixth cat-
egory was developed to reflect the multiple studies that
examined a state’s overall legislative strength regarding
firearms via a score measuring multiple laws.

To assess methodological rigor of the included studies,
we broadly modified the “suitability of study design for
assessing effectiveness” schema presented by Briss and
colleagues for the Guide to Community Preventive Services
(2000), which has been used to assess study rigor in pre-
vious reviews of firearm policy research (Santaella-Tenorio
et al., 2016). The categorization of greatest suitability was
reserved for studies that took serial cross-sectional mea-
surements across multiple jurisdictions (effectively, juris-
diction-level time series), usually states, to make use of
both within- and between-jurisdiction variability in policies
studied. Additionally, we required that studies meeting the
“greatest” suitability criteria must account for unmeasured
confounding across jurisdictions or years via jurisdiction-
level and temporal fixed effects. Moderate suitability
studies were those that analyzed serial cross-sectional
measurements across multiple jurisdictions but failed to
account for unmeasured confounding by jurisdiction or
time. Least suitability studies were those based on single
cross-sectional measurements, in one or multiple jurisdic-
tions. See Table 2 for our modified suitability criteria.

Articles were divided among authors, and each article
underwent a primary and secondary data abstraction and
suitability of the study design assessment. The secondary
reviewer had access to the data charting of the primary
reviewer and verified accuracy of the information or edited
the data charting, as needed. After this process was com-
plete, each article and its data charting and suitability
assessment was verified a final time by JG.

Results
Sample characteristics

Including the articles identified during forward and
ancestry citation searches, the search strategy identified a
total of 4173 articles (see Fig. 1). Of these, 1283 were
duplicates and removed prior to screening for inclusion.
2890 articles were reviewed for title and abstract inclusion
and reviewers found that 72 articles were potentially eli-
gible for the review. Finally, 20 articles met eligibility
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Table 1 Policy descriptions for laws studied in included articles

Policy name Description

Child access prevention
(CAP) laws

Impose criminal liability on adults who either negligently store or recklessly provide children access to their guns.
Variations in laws between states include whether adults can be charged with misdemeanor or felony crimes;

whether someone can be criminally liable for negligent storage of a gun or if they must recklessly provide the
gun to a child; and the age of the child who may have access to the gun (ranging from under 14 to under 18)

Minimum age restrictions

Purchase-related laws

Mandate a minimum age (usually 18 or 21) for purchase of a gun and, separately, for possession of a gun

Permit-to-purchase laws require a prospective gun purchaser to obtain a license to purchase a gun through local

officials after a background check is conducted. This generally applies to both private gun sales and sales

through a licensed gun dealer

Background check systems are those systems in which records disqualifying someone from gun purchase or kept

Junk gun bans

States’ firearm legislation
strength

Limit the sale and possession of inexpensive, low quality firearms
Measures how many gun safety laws a state has

Table 2 Modified suitability of study design for assessing effectiveness

Suitability Attributes

(1) Serial cross-sectional measurements across jurisdictions where there is both within-state and between-state variability in policies

(2) Models contain jurisdiction-level and temporal fixed effects to account for unmeasured confounding

Greatest

studied
Moderate Meets attribute (1) above, but not attribute (2)
Least Does not meet attribute (1) above

Modified from Briss et al. (2000)

criteria and were included in the scoping review. Infor-
mation on these studies can be found in Table 3.

Each policy category specified above was represented in
at least one of the 20 articles. Twelve studies included a
measure of a CAP law. Four studies analyzed a minimum
age restriction firearm law. Two tested a law related to
firearm purchase beyond minimum age. Only one study
was included in the policy categories of stand your ground
laws and junk gun bans. Eight studies measured the asso-
ciation of a state’s firearm legislation strength score with
child and adolescent firearm outcomes. Six studies were
included in more than one policy category.

Eleven studies were judged to be of least suitability,
while nine were of greatest suitability. No studies met our
criteria for moderate suitability. The remainder of the
results section is organized by the policy under study (CAP
laws, minimum age restriction laws, purchase laws, junk
gun bans, and states’ firearm legislation strength). Within
each policy section, the results are organized by the out-
come under study.

Child access prevention laws
By far the most commonly studied policy with regard to
child and adolescent outcomes, eleven articles estimated

the effects of CAP laws on child and adolescent firearm
outcomes and one article investigated whether these laws

@ Springer

were associated with parental safe gun storage. Seven
studies were of the greatest suitability while five were of
the least suitability.

Unintentional firearm mortality

Six studies, five of greatest suitability and one of least
suitability, have focused on the relationship between CAP
laws and unintentional firearm deaths, with equivocal
findings. The study judged to be of least suitability by
Ruddell and Mays (2004) failed to find a significant dif-
ference in unintentional firearm deaths among children
between states with versus states without CAP laws.
Additionally, neither Gius (2015) nor Lott and Whitley
(2001), both studies of the greatest suitability, found evi-
dence of an association between these laws and uninten-
tional child and adolescent firearm deaths. Both these
studies used a population aged up to 19 years to test for a
law effect, while the oldest age for which CAP laws impose
criminal liability varies from 14 to 17 years, depending
upon the state.

Three studies of the greatest suitability suggest that CAP
laws are associated with reductions in unintentional firearm
deaths of those under age 15 years (Cummings et al., 1997;
Hepburn et al., 2006; Webster & Starnes, 2000), but this
effect appears to vary based on the level of criminal lia-
bility conferred by the law. Specifically, relative to states
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*Endnote: A commercial reference management software package.

**Rayyan: A web application to help with reviewing articles.

without these laws, states with felony CAP laws had larger
reductions in unintentional firearm death than the reduc-
tions associated with misdemeanor CAP laws, or CAP laws
irrespective of penalty (Hepburn et al., 2006; Webster &
Starnes, 2000; Cummings et al., 1997). In fact, analyses of
misdemeanor CAP laws suggested there was no change in
youth unintentional firearm deaths (Hepburn et al., 2006;
Webster & Starnes, 2000; Cummings et al., 1997). The
between-state heterogeneity in CAP law provisions, which
evidently has an impact, may partially explain the incon-
sistent findings. Taken together, and considering important
limitations, the literature provides strong evidence that
CAP laws are associated with reductions in unintentional
firearm mortality among children and adolescents.

Homicide and suicide mortality

Evidence is mixed on the effect of CAP laws on child and
adolescent homicide and suicide. Three studies, all meeting
the greatest suitability criteria, studied CAP laws and sui-
cide. Among those, two showed associations between the
laws and reduced firearm suicide (Gius, 2015; Webster
et al., 2004), while one did not (Cummings et al., 1997).
Unlike the unintentional firearm injury results, there was no
evidence that severity of the penalty under the law modi-
fied their associations with homicide or suicide; specifi-
cally Webster et al. (2004) found that whether felony or
misdemeanor crimes could be charged under a CAP law
did not substantially change the estimated association of all
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Table 3 Characteristics and findings of included firearm policy articles

First author Policies studied Study design  Population Outcome Primary and Main findings Design
(year) sampled and  measure data secondary Suitability
setting source outcomes
Beaver Saturday night Before-after Ages: (1) Maryland Firearm deaths The average number of Least
(1993) specials unit: state- 0-16 years Mortality File pediatric firearm
year Setting: (Bureau of deaths in Maryland
Maryland, Vital increased from 14 to
1979-1992 Statistics) and 22 per year after the
(2) Office of Saturday night
the Chief special ban
Medical
Examiner
records
Cummings CAP laws Time series Ages: Mortality files  Unintentional Among youth age Greatest
(1997) study with 0-14 years of the firearm deaths, 0-14, adjusted
comparison Setting: 50 US National firearm suicides, incidence of
groups. states and Center for and firearm unintentional firearm
Unit: state- Washington Health homicides deaths were lower
year DC, Statistics after CAP law
1979-1994 introduction (IRR

0.77, 95% CI
0.63-0.94);
reductions in gun
suicides (IRR 0.81,
95% CI 0.66-1.01)
and gun homicides
(IRR 0.89, 95% CI
0.76-1.05) were not
statistically
significant; non-
firearm suicides and
homicides were
unchanged following
enactment of the
laws. In states that
allowed felony
prosecutions, the
reduction in
unintentional
mortality was
significant (IRR
0.59, 95% CI
0.45-0.77); in states
with only
misdemeanor
penalties, there was
no association (IRR
1.14, 95% CI 0.85,
1.12)

@ Springer



J Behav Med (2019) 42:741-762

747

Table 3 continued

First author Policies studied Study design  Population Outcome Primary and Main findings Design
(year) sampled and  measure data secondary Suitability
setting source outcomes
DeSimone CAP laws Time series Ages: Agency for Self-inflicted, Among youth age Greatest
(2013) study with 0-17 years Healthcare unintentional, 0-17, CAP laws
comparison Setting: Research and assault-related, (negligent storage or
groups. Hospitals in Quality’s undetermined reckless provision)
Unit: state- 11 US states Nationwide intent, and total were associated with
year (AZ, CA, Inpatient nonfatal firearm a decrease in the rate
CO, FL, IL, Sample injuries resulting of total firearm
IA, MA, NJ, in hospitalization  injury not including
PA, WA, self-inflicted (RR
W), 0.78), self-inflicted
1988-2003 (RR 0.35), and
undetermined
firearm (RR 0.40),
but associations with
firearm assault and
unintentional firearm
injury were not
significant (at level
a = 0.05)
Results remained
qualitatively similar
when restricting
focus to only states
with CAP laws
relating to negligent
storage
Gius CAP laws; state and Time series Ages: CDC Firearm suicide and With regard to youth  Greatest
(2015) federal minimum study with 0-19 years WISQARS unintentional suicide—the
age possession comparison Setting: 50 US firearm deaths adjusted effect of
restrictions groups. states, CAP laws on the rate
Unit: state- 1981-2010 was a reduction of
year 0.218 suicides per

100 k, and the
adjusted effect of a
federal minimum
age law was a
reduction of 1.24
suicides per 100 k
(both p < 0.001);
there was no
significant effect of
the state minimum
age law

With regard to
unintentional death—
the adjusted effect of
a federal minimum
age law was a
reduction of 0.47
deaths per 100 k
(p < 0.001); there
was no significant
effect of the state
minimum age laws or
CAP laws
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Table 3 continued

First author Policies studied Study design  Population Outcome Primary and Main findings Design
(year) sampled and  measure data secondary Suitability
setting source outcomes
Hamilton CAP laws Cross- Ages: Healthcare Cost Self-inflicted, Relative to states with Least
(2017) sectional. 0-17 years and unintentional, no CAP laws, states
Unit: state Setting: Utilization assault-related, with strong CAP
Participating Project’s and total nonfatal ~ laws (criminal
hospitals in Kids’ firearm injuries liability for
44 US states, ~ Inpatient resulting in negligent storage)
pooled across Database hospitalizations had lower total (IRR

2006-2009 0.70, 95% CI
0.52-0.93), self-
inflicted (IRR 0.46:
95% CI 0.26-0.79),
and unintentional
(IRR 0.56, 95% C1
0.43-0.74), but not
assault (0.77, 95%
CI 0.54-1.09),
firearm injuries

Relative to states with
no CAP laws, states
with weak CAP laws
(criminal liability for
provision of firearms
to minors) had higher
total IRR 1.79, 95%
CI 1.31-2.44), self-
inflicted (IRR 1.82,
95% CI 1.03-3.23),
unintentional (1.71,
95% CI 1.29-2.25),
and assault (1.78,
95% CI 1.19-2.67)
firearm injuries

Hepburn CAP laws Time series Ages: CDC Unintentional CAP laws overall were Greatest
(2006) study with 0-14 years WONDER firearm deaths associated with
comparison Setting: 50 US reduced
groups. states, unintentional firearm
Unit: state- 1979-2000 deaths among
year. children (RR 0.78,

95% CI 0.61, 0.99).
Relative to states
without CAP laws,
felony CAP laws
(RR 0.64, 95% CI
0.46, 0.89), but not
misdemeanor CAP
laws (RR 0.93, 95CI:
0.76, 1.13), were
associated with
reduced
unintentional firearm
deaths. When
Florida or California
(both felony CAP
law states) was
excluded from the
analysis, the
statistical
significance was lost
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Table 3 continued
First author Policies studied Study design  Population Outcome Primary and Main findings Design
(year) sampled and  measure data secondary Suitability
setting source outcomes
Lee (2013) CAP laws; stand Cross- Ages: The Healthcare Self-inflicted, ‘Without covariate Least
your ground sectional. 0-20 years Cost and unintentional, adjustment, SYG
(SYG) laws Unit: Setting: Utilization assault-related, laws increased the
Individual Participating Pr'ojfzct’s jcln.d t.otal ﬁrea.rm f)d'ds that a given
hospitals in Kids injuries resulting injury was a firearm
44 US states, Inpatient in injury (OR 1.15,
Database hospitalizations 95% CI 1.11, 1.19).

pooled across
2006-2009

This finding applied
to firearm assault
injuries (OR 1.10,
95% CI 1.05, 1.14),
unintentional firearm
injuries (OR 1.28,
95% CI 1.20, 1.37),
and self-inflicted
firearm injuries (OR
1.66, 95% CI 1.35,
2.04)

Without covariate
adjustment, CAP
laws increased the
odds that a given
injury was a firearm
injury (OR 1.21, 95%
CI 1.18, 1.25). This
finding applied to
firearm assault
injuries (OR 1.31,
95% CI 1.27, 1.35),
but not unintentional
firearm injuries (OR
1.04, 95% CI 0.98,
1.10), or self-inflicted
firearm injuries (OR
0.86, 95% CI 0.73,
1.01). When
restricted to only
those < 12 years old,
those from states
with CAP laws had
lower risk of a given
risk being an
accidental firearm
injury (OR 0.74, 95%
CI 0.66, 0.83) or a
firearm suicide-
related injury (OR
0.23, 95% CI 0.09,
0.58)

In adjusted analysis,
both CAP laws (OR
1.27, 95% CI 1.23,
1.32) and SYG laws
(OR 1.20, 95% CI
1.15, 1.24) increased
the odds a given
injury was firearm-
related
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Table 3 continued

First author Policies studied Study design  Population Outcome Primary and Main findings Design
(year) sampled and  measure data secondary Suitability
setting source outcomes
Lott (2001) CAP laws Time series Ages: Authors did not Unintentional CAP laws were not Greatest®
study with 1-19 years disclose the firearm deaths associated with
comparison Setting: 50 US data source or  and firearm accidental gun
groups. states, describe it in suicides deaths or suicide
Unit: state- 1977-1996 any detail deaths among
year children in any of
the age groups
studied (< 5, 5-9,
10-14, 15-19 for
unintentional; < 15,
15-19 for suicide)
Marvell State minimum age Time series Ages: 15-19  CDC mortality Firearm homicide = Minimum age gun Greatest
(2001) gun possession study with and data victimization and  possession laws had
laws comparison 14-17 years 1979-1998; offending, no effect on gun
groups. Setting: 37 US Bureau of Firearm suicides homicide
Unit: state- states Justice victimization among
year Statistics, age 15-19, including
1976-1999 cases where the law
was instituted early
(B =0.00, p =0.99),
those that instituted
the law in 1994
B =172, p=0.09),
and with regard to
only the federal law
(B =—-0.05,
p = 0.56).
Analogously, there
were no effects for
any of the three
minimum age gun
possession laws
policies on gun
suicides among age
15-19
Murnan 22 state firearm Cross- Ages: CDC Firearm deaths Authors used forward Least
(2004) laws grouped into  sectional. 1-18 years WISQARS selection to select
five categories: Unit: state Setting: 38 US 2000 predictors of firearm
(1) crime states that mortality; no policy
detection; (2) participated variables were
government in YRBS in selected under this
control; (3) 2001 process, suggesting
possession lack of association

restriction; (4)
safety; (5) sales
restriction
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Table 3 continued
First author Policies studied Study design  Population Outcome Primary and Main findings Design
(year) sampled and  measure data secondary Suitability
setting source outcomes
Prickett CAP laws; measure Cross — Ages: parents  Early Childhood Three-level In adjusted analysis, Least
(2014) of state firearm sectional. of 4-yr-old Longitudinal variable: (1) CAP laws decreased
legislation Unit: children Study Does not own the likelihood of
strength individual Setting: US in firearms; (2) locked firearms,

2005

owns firearms
but store in
locked cabinet;
(3) owns firearms
but does not store
in locked cabinet

relative to not
owning firearms
(AOR 0.59, 95% CI
0.44, 0.83), and
increased the
likelihood of having
unlocked firearms,
relative to locked
(AOR 2.31, 95% CI
1.45, 3.69). CAP
laws increased the
likelihood of owning
unlocked firearms,
relative to not
owning firearms, but
that increase was not
significant (AOR
1.39, 95% CI1 0.92,
2.09). Legislative
strength did not
differentiate any pair
of categories

There were significant
interactions between
CAP laws and overall
policy strength.
When legislative
strength was zero,
CAP laws
corresponded to
increased likelihood
of locked storage
relative to both non-
ownership (AOR
4.03, 95% CI 1.82,
8.89) and locked
storage (AOR 5.14,
95% CI 2.15, 12.26).
Each additional point
of legislative strength
decreased those
AORs by 0.68 (95%
CI 0.53, 0.87) and
0.74 (95% CI 0.56,
0.98), respectively
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Table 3 continued

First author Policies studied Study design  Population Outcome Primary and Main findings Design

(year) sampled and  measure data secondary Suitability

setting source outcomes

Resnick Measure of state Cross- Ages: CDC Firearm suicide, Age 014 firearm death Least
(2017) firearm sectional 0-14 years WISQARS total firearm rates were lower in

legislation (three (all deaths Brady-grade “A-D”
strength separate mortality), states versus Brady-
studies and graded “F” states in
aggregating 0-18 years 2004-2008 (0.35 vs.
5-year (suicide) 0.71, p = 0.003) and
periods). Setting: 50 US 2009-2013 (0.41 vs.
Unit: state states, 0.83, p = 0.001), but
1999-2003, not 1999-2003 (0.75
2004—2008, VS. 1.35, p= 0.06)
and Age 0-18 firearm
2009-2013 suicide rates were
lower in Brady-grade
“A-D” states versus
Brady-graded “F”
states in 2004-2008
(0.30 vs. 1.22,
p < 0.001) and
2009-2013 (0.65 vs.
1.43, p < 0.001), but
not 1999-2003 (1.12
vs. 2.03, p = 0.06)
States where a majority
of legislators
received an “F” on
the NRA scorecard in
2012 had fewer
deaths than states
with “A-D” NRA
scorecards in 2012
with regard to age
0-14 overall firearm
deaths (0.36 vs. 0.74,
p =0.01) and age
0-18 firearm suicides
(0.41 vs. 1.31,
p < 0.001)

Rosengart ~ State minimum age Time series Ages: National Center Firearm homicide, Purchase restrictions  Greatest
et al. purchase and study with 0-19 years for Health firearm suicide for those under 21
(2005) possession laws comparison Setting: 50 US Statistics were unassociated

groups. states and Compressed with firearm

Unit: state- Washington, Mortality homicides (RR 0.92,

year. DC in Files 95% CI 0.80, 1.06)
1979-1998 and suicides (RR

0.94, 95% CI 0.80,
1.06) among those
under age 20

Possession restrictions
for those under 21
were unassociated
with firearm
homicides (RR 0.91,
95% CI 0.72, 1.15)
and suicides (RR
0.93, 95% CI1 0.77,
1.12) among those
under age 20
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Table 3 continued
First author Policies studied Study design  Population Outcome Primary and Main findings Design
(year) sampled and  measure data secondary Suitability
setting source outcomes
Ruddell CAP laws; Cross- Ages: CDC Unintentional CAP laws Least
(2004) background sectional. 0-16 years WISQARS firearm deaths (b=-0.02),
check strength; Unit: state Setting: 50 US background check
measure of state states in strength (b = 0.00),
firearm 1996-2000 and overall policy
legislation strength (b = 0.05)
strength were unassociated
with juvenile
unintentional firearm
mortality
Safavi Measure of state Cross- Ages: Agency for Firearm injuries The mean firearm Least
(2014) firearm sectional. 0-18 years Healthcare resulting in injury rate per 1000
legislation Unit: state Setting: Research and hospitalization trauma patients was
strength Participating Quality’s lower (p = 0.001) in
hospitals in Nationwide states with strict
44 US states Inpatient firearm laws (mean
in 2009 Sample [SD]: SFL, 2.2 [1.6])
than in states
without strict firearm
laws (mean [SD]:
SFL, 5.9 [5.6])
Simonetti  CAP laws Cross- Ages: Healthcare Cost Self-inflicted, States with strict CAP Least
(2015) sectional. 0-19 years and unintentional, laws had lower rates
Unit: state Setting: 18 US Utilization assault-related, of self-inflicted
states in Project’s undetermined firearm injuries (IRR
2010 State intent and total 0.52, 95% CI 0.34,
Inpatient firearm injuries 0.81) and
Database and resulting in unintentional firearm
the State hospitalization or  injuries (IRR 0.68,
Emergency ED visits 95% CI 0.52, 0.91)
Department than states with non-
Databases strict laws; there

were no differences
in assault-related
firearm injuries (IRR
1.03, 95% CI1 0.77,
1.37) or total injuries
(IRR 0.79, 95% CI
0.60, 1.03)
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Table 3 continued

First author Policies studied Study design  Population Outcome Primary and Main findings Design
(year) sampled and  measure data secondary Suitability
setting source outcomes
Tashiro Measure of state Cross- Ages: The Healthcare As a fraction of One-to-one propensity Least
(2016) firearm sectional. 0-19 years Cost and total firearm- score matching of
legislation Unit: Setting: Utilization related admissions in lenient
strength Individual Participating Project’s admissions, gun control states
hospitals in Kids’ mortality rates, with those in strict
up to 44 US Inpatient and frequency of  states showed the in-
states, pooled Database assault-related, hospital mortality
across 2000 unintentional, rate was higher in
to 2009 self-inflicted, and lenient states than in
undetermined strict states (7.5% vs.
intent firearm 6.5%, p = 0.01). In
injuries addition, in strict
states, the assault
rate was higher (75%
vs. 54%, p < 0.001),
the accidental injury
rate was lower (17%
vs. 31%, p < 0.001),
and the
undetermined (6%
vs. 10%, p < 0.001)
and self-inflicted
(1.6% vs. 4.4%,
p < 0.001) rates
were lower, as a
fraction of all
firearm-related
admissions
Webster State and federal Time series Age: National Center Firearm suicides CAP laws were Greatest
(2004) minimum age study with 14-17 years for Health associated with a
purchase and comparison Setting: 50 US Statistics decrease in firearm
possession laws; groups. states, Compressed suicides (RR 0.89,
permit to Unit: state- 1976-2001 Mortality 95% CI 0.83, 0.96)
purchase laws; year. Files and overall suicides
CAP laws (RR 0.92, 95% CI

0.86, 0.98)

Neither state nor

federal minimum
purchase age (RRs
ranged from 1.00 to
1.08), or minimum
possession age (RRs
ranged from 0.93 to
1.12) laws were
associated with
statistically
significant changes in
any category of youth
suicide

Permit to purchase

laws were
unassociated with
firearm suicides (RR
0.92, 95% CI 0.76,
1.10) but
corresponded to
increased non-firearm
suicides (RR 1.27,
95% CI 1.00, 1.61)
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Table 3 continued

First author Policies studied Study design  Population Outcome Primary and Main findings Design
(year) sampled and  measure data secondary Suitability
setting source outcomes
Webster CAP laws Time series Ages: National Center Unintentional CAP laws associated  Greatest
(2000) study with 0-14 years for Health firearm deaths with a 17% (95% CI
comparison Setting: 50 US Statistics 3%, 29%; p = 0.02)
groups. states and Compressed reduction in
Unit: state- DC, Mortality unintentional firearm
year 1979-1997 Files deaths. In states

where CAP law
violation was a
felony, there was a
31% decrease (95%
CI 15%, 44%;

p = 0.001). In states
where CAP law
violation was a
misdemeanor, there
was a 0% change
(95% CI — 19%,
22%, p = 0.98)

In state-specific
analyses, only
Florida showed a
statistically
significant reduction
unintentional firearm
deaths, with a 51%
(95% CI 31%, 75%)
reduction. In
addition, when
Florida (a felony
CAP law state) was
excluded from the
analysis, all
statistically
significant reductions
in the aggregate
analysis were lost
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Table 3 continued

First author Policies studied Study design  Population Outcome Primary and Main findings Design
(year) sampled and  measure data secondary Suitability
setting source outcomes
Xuan (y Measure of state Cross- Ages: those in  Youth Risk Self-reported youth Increased firearm Least
2015) firearm sectional, grades 9-12 Behavior gun carriage policy strength was
legislation repeated in Setting: 31 US Survey associated with
strength 2007, 2009, states in decreased likelihood
2011. Unit: 2007/2009, of youth gun
state and 27 YS carrying (AOR 0.91,
states in 95% CI 0.86, 0.96;
2011 AOR reflects a 10

point change in the
Brady score), and
there was evidence
that adult gun
ownership mediated
the relationship
between policy
strength and youth
gun carrying

(p = 0.03)

CAP child access prevention, CDC Centers for Disease Control and Prevention, ED emergency department, WISQARS Web-based Injury
Statistics Query and Reporting System, WONDER Wide-ranging Online Data for Epidemiologic Research, YRBS Youth Risk Behavior Survey

“While we rate the paper by Lott & Whitley (2001) as fitting our criteria for greatest suitability, it should be noted that this paper does not provide
information on the source of its outcome data. While our suitability criteria do not specify that information about data sources need to be
provided, this is due to our a priori assumption that this information would be present in every scientific paper. It should be noted that some
sources (e.g., Santanaella-Tenorio et al., 2016) attribute Lott & Whitley’s outcome data to the FBI's Uniform Crime Reports, however this

information cannot be verified in the text of the paper

CAP laws with suicide and firearm suicide of 14-17 year
olds.

Nonfatal injury across intent type

Four studies, three of least suitable and one of greatest
suitable design, analyzed the association of CAP laws with
nonfatal firearm injuries. An analysis by Lee et al. (2013),
judged to be of least suitable design, focused on the pol-
icy’s effect on risk for firearm injury relative to non-firearm
injuries, not a more proximate outcome, such as the overall
rate of firearm injury. They found that youth age 0-20 who
lived in states with CAP laws were more likely to be
admitted to the hospital for firearm injuries than for other
injuries. However, while the age at which these laws
impose criminal liability for negligent storage or reckless
provision varies, these laws never cover those above age
17. In a sub-analysis, the authors found that children age
0-12 years in CAP law states were less likely to be hos-
pitalized for self-inflicted firearm injuries (compared to
non-firearm injuries) than those in states without the law. A
study by Simonetti et al. (2015), also of least suitability,
found that stricter CAP laws (a binary indicator of being
above the median number of law provisions present out of
five) were associated with lower self-inflicted and unin-
tentional child and adolescent firearm injuries, but not total
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or assault-related firearm injuries (meaning firearm injuries
resulting from an interpersonal assault).

The other two studies focused, in part, on the differential
effects of specific CAP law provisions. Hamilton et al.
(2017) stratified the laws by whether they were “strong”
(criminal liability for negligent storage of guns) or “weak”
(criminal liability can only be imposed for recklessly pro-
viding a gun to a child) and found that strong laws were
associated with lower total, self-inflicted, and uninten-
tional, but not assault-related, firearm injuries, while weak
laws were associated with greater total, self-inflicted,
unintentional, and assault-related firearm injuries (Hamil-
ton et al., 2017). The only study on nonfatal firearm inju-
ries to be of greatest suitability (with samples from 11
states over 16 years), DeSimone et al. (2013) found that
CAP laws were associated with reductions in total, self-
inflicted, and undetermined cause firearm injuries in
those < 17 years old; results were similar when they tested
only CAP laws that provided criminal liability for negli-
gent storage of guns.

Safe storage practices
Finally, CAP laws are hypothesized to reduce firearm

injuries and death due to increasing the likelihood of safe
storage of guns, but only one study, of least suitability,
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tested whether these laws were associated with safe stor-
age. Prickett et al. (2014) conducted a secondary analysis
of data from the Early Childhood Longitudinal Study to
assess firearm ownership and safety practices among
families of preschool-aged youth. They found that the
estimated main effect of the laws suggested that parents in
CAP law states were less likely to not own guns (relative to
owning guns and storing them unsafely) and, among gun
owning parents, being in a state with a CAP law was sur-
prisingly associated with an increased the likelihood of
keeping their guns unlocked. They also tested an interac-
tion effect and found that when there is a CAP law, the
probability of having an unlocked firearm decreases as a
function of the overall strength of gun policy in their state
(Prickett et al., 2014).

Minimum age restriction laws

Four articles, each of greatest suitability, evaluated mini-
mum age restriction laws on child and adolescent firearm
outcomes, but found little evidence of an association. Gius
(2015) analyzed unintentional firearm deaths and firearm
suicide among 0-19 year olds in all 50 states from 1981 to
2010 and observed that the 1994 federal law that set the
minimum purchase and possession ages to 18 was associ-
ated with reductions in both unintentional firearm death
and firearm suicide death, however state-level minimum
possession age laws were not associated with either out-
come. Three other studies, however, did not find an asso-
ciation between either the federal or state minimum age
laws and firearm outcomes (Marvell, 2001; Webster et al.,
2004; Rosengart et al., 2005).

Purchase-related laws

Two articles, one of highest suitability and one of lowest
suitability, focused, at least in part, on the gun purchase-
related law of permit-to-purchase or implementation of
background check laws more generally. Overall those
studies provided limited evidence of the effectiveness of
such policies on reducing child and adolescent firearm
injuries. Webster et al. (2004) focused on suicide from
1976 to 2001 in each of the fifty states, making it of
greatest suitability, and found no evidence of an association
between permit-to-purchase laws on total suicides or fire-
arm suicides among youth aged 14-17 years. The second
study, one of least suitability, evaluated whether a state’s
background check system was implemented in a way that
was automated and comprehensive (Ruddell and Mays,
2004). They found no association between the background
check implementation and unintentional child and adoles-
cent firearm injuries.

Junk gun bans

Only one study, of least suitability, examined the associa-
tion of junk gun bans with firearm outcomes. Beaver et al.
(1993) compared firearm deaths for children under
17 years old before and after the ban was in place, and
found the average number of firearm deaths increased from
the aggregated cross-section of 1979-1987 compared with
the cross-section of 1988—1992.

Stand your ground laws

Lee et al. (2013) study, of least suitability, assessed the
effect of stand your ground laws on child and adolescent
hospitalizations. The analysis observed that stand-your-
ground laws were associated with an increase in the odds
that a given injury was firearm-related and, more specifi-
cally, this finding applied to firearm assault injuries, acci-
dental firearm injuries, and firearm suicide injuries (Lee
et al., 2013). With so few studies, and few rigorous studies,
of the impact of the various purchase laws, junk gun bans,
and stand your grounds laws on child and adolescent fire-
arm injuries or death, generalizations about their effec-
tiveness cannot be made.

States’ firearm legislation strength

Eight studies meeting inclusion criteria explored the rela-
tionship between the strength of states’ firearm legislation,
taking numerous different types of firearm laws into
account to derive one more inclusive variable, and child
and adolescent firearm outcomes. Each of these studies was
of the least suitability. Studies differed with respect to how
they operationalized the strength of each state’s firearm
legislation, which ranged from employing a composite
strength of firearm legislation as defined by different
grading scales in some studies, to the presence of specific
laws (e.g., CAP laws) in others. Age cut-offs with respect
to the population studied also differed in these studies, with
some studying those up to age 14 years, while others
studied youth up to age 20 years. Overall, results were
mixed among the studies as to whether firearm legislation
strength was associated with child and adolescent firearm
outcomes.

Safe storage practices and carriage

Two studies measured the association between firearm
legislation strength and either firearm safe storage or self-
reported firearm carriage (Prickett et al., 2014) among
youth (Xuan & Hemenway, 2015). The study by Prickett
et al. (2014) is discussed above; they found no marginal
effect of firearm legislative strength of storage habits, but
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did find that the effect of firearm legislative strength on
storage behaviors differed depending on whether or not the
state had a CAP law. Xuan and Hemenway (2015) mea-
sured the association between strength of firearm legisla-
tion, operationalized using the Brady Center to Prevent
Gun Violence’s scorecard values, and self-reported youth
gun carriage among students in grades 9 through 12. In
their fully-adjusted model, a 10-point increase in gun law
score (e.g., more restrictive firearm legislation) was asso-
ciated with a 9% decrease in odds of youth gun carriage.

Fatal and nonfatal injury

Other studies evaluated the relationship between the
strength of firearm legislation and firearm injury (fatal and
nonfatal) among children (Resnick et al., 2017; Ruddell &
Mays, 2004; Safavi et al.,, 2014; Tashiro et al., 2016).
Ruddell and Mays (2004) conducted a cross-sectional study
that measured differences in unintentional firearm death
rates for those 0-16 years old by strength of firearm reg-
ulation, but found no association. Resnick et al. (2017)
evaluated the relationship of strength of firearm legislation,
using state scorecards from the Brady Campaign and Law
Center against Gun Violence as well as the National Rifle
Association rankings, with child and adolescent firearm
mortality; they found that states with less-restrictive fire-
arm legislation had higher rates of firearm deaths and
firearm suicides compared to states with stricter legislation
for two aggregated time periods, 2004-2008 and
2009-2013, but not for 1999-2003 (Resnick et al., 2017).
A cross-sectional study by Safavi et al. (2014) found that
rates of hospitalization for firearm injury were higher in
states with less strict firearm legislation. Similarly, Tashiro
et al. (2016) assessed the relationship with strength of
firearm legislation using the Brady Campaign scorecards
and hospital admissions for child and adolescent firearm-
related injury by propensity score matching individuals in
more lenient states with those in more strict states. The
authors found that individuals from states with more leni-
ent legislation had higher rates of in-hospital mortality.
Individuals from states with less strict firearm legislation
had higher probability of hospitalization for accidental or
self-inflicted injury, and lower probability of hospitaliza-
tion for assault-related injuries.

Finally, there is a single study by Murnan et al. (2004)
which measured differences in child and adolescent fire-
arm-related mortality by the presence of five different types
of firearm legislation: (1) crime deterrence laws; (2) gov-
ernment control laws; (3) possession laws; (4) safety laws;
(5) sales restriction laws. In this one study, none of these
types of laws were associated with differences in child and
adolescent firearm-related mortality rates.
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Discussion

In this scoping review, we identified only 20 studies pub-
lished from January 1985 through July 2018 that analyzed
the association of firearm policies with child and adoles-
cent firearm outcomes. This is an average of 0.6 such
papers published per year since 1985. The earliest of these
papers was published in 1993 (Beaver et al., 1993), but
only one other paper (Cummings et al., 1997) was pub-
lished before the year 2000. This dearth of research on the
effects of firearm policies is not a surprising find; as a field,
firearm research is underfunded and generates dispropor-
tionately fewer publications compared to research on other
leading causes of death (Stark & Shah, 2017). Unfortu-
nately, the implications of this paucity of research are that
policymakers and other stakeholders often lack the evi-
dence they need to craft, evaluate, and make informed
decisions regarding firearm policies. This should not be
interpreted as the policies not having an effect, but rather
that the research is often too sparse to measure impact.

Policies

The policy most frequently tested with child and adolescent
populations was CAP laws. Two findings from CAP law
research reviewed are notable for their consistency across
studies of the greatest suitability of design. These findings
are that CAP laws are associated with reductions in child
and adolescent unintentional firearm deaths (Cummings
et al., 1997; Hepburn et al., 2006; Webster & Starnes,
2000) and firearm suicides (Gius, 2015; Webster et al.,
2004). Indeed, study results that suggest CAP laws reduce
child and adolescent unintentional firearm deaths and
firearm suicides have been regarded as some of the stron-
gest results in the field of firearm policy analysis (see, for
example, RAND Corporation, 2018). Further investigation
in two studies suggests that reductions in unintentional
firearm deaths may be driven by states whose CAP laws
allow for felony, as opposed to misdemeanor, charges
(Hepburn et al., 2006; Webster & Starnes, 2000). This
difference between states in allowable charges is just one
of many features of CAP laws that vary between states, and
it is possible that other variations impact the effectiveness
of the law, but few studies investigate what impact these
different legislative approaches may have on outcomes.
Beyond CAP laws, general characterizations of the
associations of specific firearm policies on child and ado-
lescent firearm outcomes are able to be made for only
minimum age firearm restriction laws: None of the inclu-
ded studies found an association between state-level min-
imum age laws and child and adolescent firearm outcomes
(Gius, 2015; Marvell, 2001; Rosengart et al., 2005; Web-
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ster et al., 2004), whether unintentional, self-directed, or
interpersonal. One study found an association between a
federal minimum age restriction and lower suicide and
unintentional death rates (Gius, 2015), however. Each of
the other specific policies included in this review is ana-
lyzed in only one or two studies; too few for general
conclusions to be drawn.

There are eight studies that analyze the strength of each
state’s firearm law landscape on child and adolescent
firearm outcomes, with mixed results. For those that find
associated reductions, it is unknown whether this is due to a
few key policies that tend to be present in states with
stronger legal landscapes pertaining to firearms, or perhaps
even an interaction among key policies. Which laws may
be driving these associated reductions is impossible to
disentangle in legislative strength variables and, therefore,
specific policy recommendations are unable to be made. To
a degree, these summed or weighted legislative strength
variables conceptually represent that firearm laws may
work synergistically, a concept that is also reinforced by
the lone study to explicitly examine between-policy inter-
action (Prickett et al., 2014). However, to amass evidence
on specific policies and allow for policy recommendations
to be made, researchers may be better advised to measure
potentially important firearm laws separately in their
models and test for interactions of laws where warranted.

While this review revealed laws that are understudied,
many firearm laws have not been studied for their associ-
ations with child and adolescent outcomes at all. One
potentially promising area of firearm policy is laws related
to firearm restrictions for those adults who have proven
themselves to be at a high risk for future violence. Assault-
related firearm injuries and deaths of those under 18 years
old may be perpetrated by those 18 and older (Fowler et al.,
2017). Laws designed to reduce the movement of firearms
from licit to illicit markets and legal firearm restrictions for
high risk individuals may therefore affect firearm injuries
and deaths among those under 18 years. For example, laws
that allow local authorities to temporarily remove guns
from the possession of those deemed high risk for violence
against themselves or others through civil extreme risk
protection orders (also known as gun violence restraining
orders) may safeguard children who would be targets of
that violence. Additionally, as noted, domestic violence
events are one of the more frequent circumstances of
firearm homicide for children, particularly those under
13 years (Fowler et al., 2017). Research suggests that
certain laws restricting those under domestic violence
restraining orders and, separately, laws restricting violent
misdemeanants from gun purchase and possession are
associated with reductions in intimate partner homicide
(Diez et al., 2017; Vigdor & Mercy, 2006; Zeoli & Web-
ster, 2010; Zeoli et al., 2018). It is, therefore, reasonable to

hypothesize that these laws might be associated with child
firearm homicide, as well. However these analyses are not
currently present in the literature, representing a
notable gap.

Outcomes

Twelve studies examined firearm deaths, often disaggre-
gated by intent. Of these, youth firearm homicide victim-
ization was examined in only three studies, with the
remaining nine examining firearm suicide, unintentional
fircarm death, or overall firearm death. This research focus
represents a mismatch with the reality of child and ado-
lescent firearm death, the majority of which are homicides
(Fowler et al., 2017). The focus on unintentional and sui-
cide deaths is likely a function of the laws most frequently
under study. CAP laws and laws determining the minimum
age to purchase or possess a gun would not be expected to
affect firearm violence committed against children by
adults (DeSimone et al., 2013). Indeed, those studies that
tested for an association of CAP laws or minimum age laws
with firearm homicide found no evidence of one (Cum-
mings et al., 1997; Marvell, 2001; Rosengart et al., 2005).

Nonfatal child and adolescent firearm injuries were
measured in only six of the included studies, although they
account for the vast majority of firearm injuries overall,
with a rate of 7.86 per 100,000 for nonfatal injuries versus
1.76 per 100,000 for fatal injuries (Fowler et al., 2017).
Five of the studies analyzing nonfatal injuries were cross-
sectional analyses of least suitable design. One likely rea-
son for this lack of rigorous research is the absence of a
national surveillance system that systematically tracks
nonfatal firearm injuries. Without such a surveillance sys-
tem, we lack critical information on the scope, geographic
distribution, characteristics, and consequences of nonfatal
firearm injuries. Such a surveillance system would enable
the reliable measurement of nonfatal firearm injuries at the
state level over time, allowing for more rigorous time
series research to be conducted.

The Agency for Healthcare Research and Quality’s
Nationwide Inpatient Sample and, separately, Kids Inpa-
tient Database were used to measure nonfatal firearm
injuries by studies included in this review (DeSimone et al.,
2013; Hamilton et al., 2017; Lee et al., 2013; Safavi et al.,
2014; Simonetti et al., 2015; Tashiro et al., 2016), however,
these data sources are not necessarily representative of
states, include entire states, or include all states (Agency
for Healthcare Research and Quality, 2016). Furthermore,
by limiting data only to patients who were admitted for
inpatient care, these datasets exclude the majority of chil-
dren who are discharged from hospital emergency depart-
ments after a non-fatal firearm injury (Carter et al., 2017).
Regardless, these inpatient databases currently represent
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one of the few standardized, large-scale sources of nonfatal
firearm injury data in the United States, yet estimates
generated using them may be biased due to these sampling
issues. While firearm uses resulting in injuries are often
criminal matters, there are currently no nationwide crimi-
nal justice surveillance systems that specifically collect
these data. For example, the National Incident-Based
Reporting System, which is currently participated in by less
than 40% of law enforcement agencies in the US (Federal
Bureau of Investigation, 2017), collects incident-level data
from law enforcement jurisdictions but does not collect
data on unintentional or self-inflicted firearm injuries. It is
also difficult, at best, in this system to disaggregate
aggravated assaults in which firearms were used from
interpersonal violence in which firearms caused injury.

As has been discussed in previous reviews, a main
limitation of firearm policy analyses is that they lack data
on whether and how the laws are implemented (see, for
example, Zeoli et al., 2016). For example, CAP laws are
hypothesized to promote safe storage of guns, thereby
reducing children’s access to guns and resulting in fewer
firearm injuries and deaths than would result if children had
access to guns. With the exception of the research by
Prickett et al. (2014), which examined locked firearm
storage as an outcome variable in an investigation of CAP
laws, none of the included studies had data on the inter-
mediate steps in this logic model. Implementation and
enforcement data on firearm laws, particularly systemati-
cally collected data for numerous states over several years,
is difficult and often impossible to obtain. Systematic
implementation data for CAP laws, which require people to
engage in an act within the privacy of their homes, is
certainly unavailable. It is therefore unknown to what
extent adults respond to CAP laws by changing gun storage
behaviors to prevent child access. If the laws are not being
implemented properly, we cannot expect to see a policy
impact. Similarly, if we do see an association, but the laws
are not being implemented, then that association is likely
the product of confounding.

The concept of confounding leads to a second main
limitation of ecological-level policy analyses research,
namely that it is often not possible to disentangle con-
temporaneous secular changes and associated impacts from
the estimated effects of the policies. It may be, for exam-
ple, that there was broad public support, with accompa-
nying behavior changes to safer firearm storage, for CAP
laws before these laws were passed. The cross-sectional
study by Prickett et al. (2014), while suggestive that the
likelihood of having locked versus unlocked guns is greater
in states with these laws, does not establish whether safe
storage was more frequent in states after the laws were
enacted than before. It is possible that the behavior changes
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preceded the law enactment and confounded the estimated
effect of the law.

This scoping review is limited in multiple ways. As a
scoping review, our keyword search for relevant literature
is not as extensive as it would have been for a systematic
review. Similarly, we did not search as many literature
databases as would be necessary for a systematic review.
We therefore may have missed some papers that met
inclusion criteria. Given our a priori knowledge of the
extent of the literature and our more general objective of
describing the state of knowledge and developing research
recommendations, a scoping review was deemed appro-
priate. Additionally, we focused here solely on those
results that were specific to child and adolescent popula-
tions. Associations of any of the laws covered in this
review with the larger population may differ from their
associations with child and adolescent outcomes.

Despite these limitations and broad need for more
research and better data, there is reason to be optimistic.
First, because rigorous research suggests that CAP laws
may be effective in reducing child and adolescent unin-
tentional firearm death and firearm suicide, and because
there is evidence that firearm policies may work together to
reduce the burden of child and adolescent firearm out-
comes. Second, because this review reveals a firm research
agenda that, if accomplished, will inform policy makers
and advocates as they make decisions on firearm policy
into the future. First, existing research shows that, even
with crude policy sub-divisions, between-state hetero-
geneity in policy provisions result in differential policy
effects (e.g., Cummings et al., 1997). Research is needed to
better characterize between-state differences in provisions
so researchers can determine what components affect out-
comes most. Second, with few exceptions (e.g., Prickett
et al., 2014), synergistic policy effects are largely unana-
lyzed. Studies applying overall policy scores and those
including multiple policies in one model have provided
valuable information, but optimal policy solutions require
understanding how particular policies modify each other’s
effects. The third primary need is for more reliable sources
of non-fatal firearm data, given that the majority of the
overall burden falls into this category. This need has been
acknowledged elsewhere (Webster, 2018), and addressing
this problem will allow for the addressing of research
questions that were heretofore not rigorously answerable.
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