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Despite being unable to purchase ﬁrearms directly, many adolescents have access
to guns, leading to increased risk of injury and death. We sought to determine if the National
Instant Criminal Background Check System (NICS) changed adolescents’ gun-carrying
behavior.

BACKGROUND:

abstract

METHODS:

We performed a repeated cross-sectional study using National Youth Risk Behavior
Survey data from years 1993 to 2017. We used a survey-weighted multivariable logistic
regression model to determine if the NICS had an effect on adolescent gun carrying,
controlling for state respondent characteristics, state laws, state characteristics, the
interaction between the NICS and state gun laws, and time.

RESULTS: On average, 5.8% of the cohort reported carrying a gun. Approximately 17% of
respondents who carried guns were from states with a universal background check (U/BC)
provision at the point of sale, whereas 83% were from states that did not have such laws (P ,
.001). The model indicated that the NICS together with U/BCs signiﬁcantly reduced gun
carrying by 25% (adjusted relative risk = 0.75 [95% conﬁdence interval: 0.566–0.995]; P =
.046), whereas the NICS independently did not (P = .516).
CONCLUSIONS:

Adolescents in states that require U/BCs on all prospective gun buyers are less
likely to carry guns compared with those in states that only require background checks on
sales through federally licensed ﬁrearms dealers. The NICS was only effective in reducing
adolescent gun carrying in the presence of state laws requiring U/BCs on all prospective gun
buyers. However, state U/BC laws had no effect on adolescent gun carrying until after the NICS
was implemented.
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WHAT’S KNOWN ON THIS SUBJECT: Adolescents obtain
guns from friends and family members. The National
Instant Criminal Background Check System (NICS) was
implemented to prevent ﬁrearm sales to individuals
with criminal records. Not all states require
background checks, producing variation in
accessibility to and availability of guns for both adults
and minors.
WHAT THIS STUDY ADDS: Our study suggests that the
NICS alone does not decrease gun-carrying behaviors
in adolescents. However, adolescents residing in states
with laws that require background checks for all
ﬁrearm purchases did have reduced gun carrying
after NICS implementation.
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During adolescence, youth tend to
take more risks and have less impulse
control compared with adults.1 As
a result, their ability to access guns
may lead to misuse, criminal activity,
and injury. Both US federal and state
laws have set minimum ages for gun
purchases; however, age
requirements for possessing ﬁrearms
vary by state.2 Although restricted in
purchasing guns, adolescents can still
obtain guns indirectly through
a “straw-purchase,” that is, someone
purchasing on behalf of another
person, or directly from unlicensed or
illegal gun dealers. In addition, they
may have access to guns owned by
family or friends.2–4 Adolescents’
access to guns increases the risk of
ﬁrearm injuries to their peers and to
themselves and also increases
society’s health care spending.5,6
Approximately 86% of homicide
victims ages 10 to 24 are killed by
ﬁrearms, 43% of youth suicides
involve ﬁrearms, and 44% of ﬁrearm
injury costs are generated by people
ages 15 to 24.7–9 This suggests that
current policies to prevent gun sales
to minors may not be effective at
reducing adolescent ﬁrearm access.
One approach to controlling ﬁrearm
sales is conducting background
checks on prospective buyers. This
type of approach was ﬁrst adopted
through California State legislation.10
In 1994, the federal Brady Handgun
Violence Prevention Act was
implemented, and the background
check mandate was expanded
nationally.11 To better enforce the
Brady Act, the Federal Bureau of
Investigation launched the National
Instant Criminal Background Check
System (NICS) in 1998, which is used
to determine if prospective buyers
are eligible to purchase ﬁrearms.12
The NICS allows background checks
to be conducted through 4 federal
databases (the National Crime
Information Center, the Interstate
Identiﬁcation Index, the Department
of Homeland Security’s US
Immigration and Customs

Enforcement databases, and the NICS
index), expediting checks and
reducing default approval of
purchases to people ineligible to
possess ﬁrearms.13 More than 280
million background checks have been
conducted, and 1.5 million denials
have been made through the
NICS.12,14,15 Denials may reduce gun
ownership by limiting direct sales as
well as indirectly decreasing
availability of guns in the secondary
market, in turn, potentially limiting
adolescents’ access to guns. One
shortcoming of the federal
background check requirement is that
it only applies to licensed gun dealers
but not to unlicensed private gun
sellers, which generates a “loophole”
in the law.16 As a result, prospective
gun buyers denied by licensed sellers
may pursue purchases through
private sellers, making the federal
background check requirement less
effective in reducing sales to
ineligible buyers, including
adolescents.
To our knowledge, no study has
speciﬁcally investigated whether the
NICS reduces adolescent gun
carrying. Research has primarily been
focused on ﬁrearm-related deaths,
and few studies have examined
effects of laws on gun-carrying
behavior in adolescents, a population
at increased risk for ﬁrearm
mishandling.17 Our objective for this
study is to determine if the NICS
affects adolescent gun carrying,
controlling for and examining
interactions with state background
check laws. We hypothesize that the
NICS serves as a tool for providing
timely and more thorough
background checks yet may be less
effective at reducing adolescent gun
carrying in states that do not require
background checks for all gun sales.

METHODS
Data
We collected cross-sectional survey
data from the national, school-based

Youth Risk Behavior Survey (YRBS)
from 1993 to 2017. The YRBS is
a biennial survey conducted by the
Centers for Disease Control and
Prevention. With a 3-staged clustersampling survey design, data from the
YRBS provides a nationally
representative sample of US public
and private school students in grades
9 to 12. A self-administered
questionnaire is used to collect
anonymous and voluntary responses
from participating students on their
demographics and health risk
behaviors. In total, there were
191 391 responses over the period
between 1993 and 2017. Details
about YRBS sampling strategies and
methodologies are reported
elsewhere.18
Approximately 2.0% of the responses
were missing state identiﬁers and
4.1% were missing information on
the gun carrying survey item, so these
responses were dropped from the
analysis. Our ﬁnal analysis included
responses from 179 857 students
from 1993 to 2017.

Measures
Gun Carrying
The YRBS in 1993–2015 was used to
assess whether students carried guns
by asking “During the past 30 days,
on how many days did you carry
a gun?” We dichotomized this
question to ﬂag those students who
carried a gun on at least 1 day during
the 30 days before the survey. In
2017, this question was modiﬁed to
“During the past 12 months, on how
many days did you carry a gun? (Do
not count the days when you carried
a gun only for hunting or for a sport,
such as target shooting).” We used
this question to ﬂag the students if
they carried a gun for at least 1 day in
the past 12 months.

Pre- and Post-NICS
In November 1998, the Federal
Bureau of Investigation launched the
NICS. We used 1998 as the reference
point and created the binary variable
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pre- and post-NICS period for YRBS
data before and after 1998. Because
the YRBS is biennial, data from years
1993–1997 were classiﬁed as preNICS, and data from years 1999–2017
were classiﬁed as post-NICS.

Universal Background Check
We created a data set of those states
that have a requirement for
a background check at the point of
sale of any ﬁrearm. States, including
California (1991), Colorado (2013),
Connecticut (2013), Delaware (2013),
the District of Columbia (1975),
Maryland (2010), New York (2013),
Oregon (2015), Pennsylvania (2010),
Rhode Island (1990), and Washington
(2014), have implemented universal
background checks (U/BCs) either by
requiring background checks for all
gun sales conducted by licensed
sellers only or by requiring licensed
gun sellers, in addition to private
sellers, to conduct background checks
on all prospective buyers.16 Eight
states, Hawaii (2013), Illinois (2013),
Massachusetts (2006), New Jersey
(2011), Iowa (2011), Michigan
(2006), Nebraska (2010), and North
Carolina (2014), implemented
ﬁrearm background check
requirements on private sales
primarily by prohibiting private
sellers to sell to buyers who did not
have a requisite state license or
permit and by requiring
a background check before issuing
the license or permit. Two of these
states, Connecticut and New York,
require both U/BCs and state permits
to purchase ﬁrearms.
The YRBS responses were
dichotomized into 2 groups: (1)
respondents in states without any
background check laws and (2)
respondents in states with some
background check laws at the point of
sale or in states that require a license
or permit after a background check,
which was classiﬁed as U/BC. A state
was identiﬁed as a U/BC state
starting from the year when the law
was enacted in that state.

Other Measures
Respondent-level variables included
age, sex, race and ethnicity, state of
residence, and whether the student
reported any threat. The “threat”
variable was obtained from the YRBS
question “During the past 12 months,
how many times has someone
threatened or injured you with
a weapon, such as a gun, knife, or
club, on school property?” Studies
have revealed that these variables are
associated with the likelihood of gun
carrying among adolescents.19,20 We
also collected state-level data on
annual estimates of median income in
current and 2016 Consumer Price
Index adjusted dollars and data on
the percentage of the total population
in urban areas from the decennial US
Census.21,22

Statistical Analysis
Univariate, bivariate, and
multivariable analyses were
performed in Stata/SE version 14.2
(Stata Corp, College Station, TX) by
using the svy command to account for
the complex sample design of the
national YRBS. All estimates
presented in the results are weighted
estimates. Weighted estimates, with
appropriate accounting of the survey
design, reﬂect the national population
estimate. a was set at .05. t tests and
x2 tests were used to test bivariate
associations. National estimates of the
percentage of high school students
carrying guns is reported as well as
the percentage of students carrying
guns by each study variable.
The longitudinal nature of the data
set allowed us to examine the effect of
U/BCs before and after
implementation of the NICS given the
availability of responses from states
that had U/BC laws in place before
the NICS was implemented. To
address our study objective,
a longitudinal multivariable logistic
regression model was used to
examine the effects of the NICS and
state U/BCs while controlling for age,
race, ethnicity, sex, feeling threatened,

and state of residence. It also
controlled for time-varying effects,
including implementation of the NICS,
state U/BC policies, and annual state
characteristics, which includes
median income and the percentage of
the population living in rural areas. It
was used to examine the effect of the
pre- and post-NICS period on the
U/BC variable by using an interaction
term. The interaction term between
U/BC state and pre- and post-NICS
period was used to examine the
simultaneous effect of the NICS and
state-speciﬁc U/BC laws. A
postestimation command in Stata
(adjrr) was used to estimate the
adjusted relative risks (ARRs) for
each variable in the model.
Subpopulation analyses within the
svy command were done to examine
the effect of U/BCs on the
observations before and after 1998.
A sensitivity analysis used to examine
nonﬁrearm weapon-carrying
behavior, such as knives, was
conducted to determine if laws
targeting ﬁrearm purchases
speciﬁcally affected gun carrying. In
the sensitivity analysis, we compared
students who reported carrying
a weapon (but did not report carrying
a gun) with those who did not carry
a weapon.

RESULTS
On average, 5.8% of high school
students in the United States carried
guns across the entire study period.
Of those who carried guns, ∼17%
were from the states that had U/BCs
at the point of gun sales, whereas
83% were from states that did not
have U/BCs (P , .001). Adolescents
who carried guns were older (16–18
years; P , .001), male (P , .001), and
white (P , .001). Students who were
threatened reported carrying guns
more than those who were not (28%
vs 6%; P , .001) (Table 1).
On average, we found a decline in gun
carrying until 1999. Since 1999, the
trend begins to plateau over time
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TABLE 1 Sample Characteristics, Nationally Weighted Sample
Variables

Total Sample

Carried a gun, n (%)
No
Yes
NICS period, n (%)
Pre-NICS
Post-NICS
State U/BC, n (%)
No
Yes
Age, y, mean (SE)
Age group, n (%)
12–15 y
16–18 y
Sex, n (%)
Male
Female
Race, n (%)
White
African American
Other
Ethnicity, n (%)
Non-Hispanic
Hispanic
Any threat felt, n (%)
No
Yes
State median income, $, mean (SE)
State rural population, % (SE)
Year of survey, n (%)
1993
1995
1997
1999
2001
2003
2005
2007
2009
2011
2013
2015
2017

By Gun-Carrying Behavior
No (n = 172 456)

Yes (n = 10 544)

P

172 456 (94.24)
10 544 (5.76)

—
—

—
—

—
—
,.001

41 591 (22.73)
141 409 (77.27)

38 680 (22.43)
133 777 (77.57)

2912 (27.61)
7633 (72.39)

141 506 (77.33)
41 495 (22.67)
16.07 (0.01)

132 720 (76.96)
39 736 (23.04)
16.06 (0.01)

8786 (83.322)
1758 (16.68)
16.12 (0.02)

64 449 (35.31)
118 051 (64.69)

61 017 (35.47)
110 992 (64.53)

3432 (32.71)
7059 (67.29)

93 081 (51.02)
89 344 (48.98)

83 942 (48.82)
88 007 (51.18)

9139 (87.24)
1337 (12.76)

111 356 (61.46)
24 875 (13.73)
44 942 (24.81)

105 447 (61.75)
23 052 (13.50)
42 260 (24.75)

5909 (56.74)
1823 (17.51)
2682 (25.75)

163 384 (90.18)
17 789 (9.82)

153 942 (90.15)
16 817 (9.85)

9442 (90.66)
972 (9.34)

169 484 (92.70)
13 338 (7.30)
45 769.29 (410.30)
22.80 (0.63)

161 907 (93.97)
10 392 (6.03)
45 900.13 (414.37)
22.62 (0.62)

7576 (72.00)
2946 (28.00)
43 629.28 (430.98)
25.74 (0.82)

,.001

.007
,.001
,.001

,.001
,.001
.221
.263

,.001

15 092
10 369
16 130
15 240
13 107
14 516
13 441
13 340
15 741
14 232
13 270
14 520
14 004

(8.25)
(5.67)
(8.81)
(8.33)
(7.16)
(7.93)
(7.35)
(7.29)
(8.60)
(7.78)
(7.25)
(7.93)
(7.65)

13 913 (8.07)
9588 (5.56)
15 178 (8.80)
14 490 (8.40)
12 359 (7.17)
13 637 (7.91)
12 713 (7.37)
12 653 (7.34)
14 805 (8.59)
13 503 (7.83)
12 539 (7.27)
13 752 (7.97)
13 327 (7.73)

1179
781
952
750
748
879
728
687
936
729
731
768
677

,.001
,.001
,.001

(11.18)
(7.41)
(9.03)
(7.11)
(7.09)
(8.34)
(6.90)
(6.52)
(8.87)
(6.92)
(6.94)
(7.28)
(6.42)

All percentages are column percentages. —, not applicable.

(Fig 1). When comparing states
with and without U/BCs, we
observe that before NICS
implementation, there was no
difference in adolescent guncarrying rates between U/BC and
non-U/BC states. However,
a difference emerges and continues
after 1999, with lower proportions of
students reporting gun carrying in
U/BC states than in non-U/BC states
throughout the remaining study
period (Fig 2).

The results of the pooled and
stratiﬁed weighted multivariable
logistic regression model are
presented as ARRs of gun carrying by
high school students. During the
estimation process, we controlled for
age, sex, race, ethnicity, threat, statelevel median income, and state
percentage of the population living in
rural areas. The pooled model
includes the interaction between the
NICS and U/BC. The pooled model
reveals that the interaction term is

signiﬁcant, indicating that the NICS
with U/BC reduced the risk of gun
carrying by 25% (ARR = 0.75 [95%
conﬁdence interval [CI]:
0.566–0.995]; P = .046). There was no
signiﬁcant effect of U/BCs during the
pre-NICS period whereas, during the
post-NICS period, adolescents in
states with U/BCs had a 15%
reduction in the risk of carrying guns
(ARR = 0.85 [95% CI: 0.738–0.984];
P = .029). Boys, African Americans,
and those who received threats had
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no effect on gun carrying in the postNICS period (P = .464) (Table 2).
From the sensitivity analysis, we
observed that U/BCs had no effect
(P = .090) in the control condition
(nonﬁrearm weapon carrying),
helping to rule out the possibility of
spurious associations between
background checks and adolescent
gun carrying (Table 3).

DISCUSSION

FIGURE 1

Trends of high school students’ gun-carrying behavior, 1993–2017. The ﬁgure reveals trends of gun
carrying among all adolescents from 1993 to 2017. Percentages are expressed as decimals.

a signiﬁcantly higher risk of
carrying guns. In the pooled
analysis, ethnicity was not
associated with the risk of gun
carrying. However, Hispanic
students, compared with nonHispanic students, in the pre-NICS
model had a higher risk of gun
carrying (ARR = 1.32 [95% CI:
1.03–1.69]; P = .028), whereas
they had lower risk in the post-NICS

period (ARR = 0.80 [95% CI:
0.72–0.89]; P , .001). Older students
in the pre- (12%; ARR = 1.12; P ,
.001) and post-NICS (20%; ARR =
1.20; P , .001) periods had an
increased risk of carrying guns
compared with younger adolescents.
For each percent increase in the rural
population in the post-NICS period,
the risk of gun carrying increased by
1.3% (P , .001). Median income had

FIGURE 2
Trends of high school students’ gun-carrying behavior by non-U/BC and U/BC states, 1993–2017.
Percentages are expressed as decimals.

Authors of several studies have
investigated the effects of both
federal and state background check
laws on the adult population.23,24 Our
study of adolescents both supports
and differs from studies in adults,
indicating that more work needs to be
done to understand the downstream
effects on minors of gun-purchasing
laws aimed at adults. The authors of 1
study reported that the Brady Act’s
impact on ﬁrearm injury and overall
homicide and suicide rates only
signiﬁcantly reduced suicide rates in
those aged .55 years.11 In 2001,
a study revealed that California’s
background check law reduced
violent misdemeanants’ subsequent
arrests for gun possession and violent
crimes.25 This suggests that
increasing background checks for gun
purchases may potentially reduce
violent crimes and criminal charges
because ﬁrearms may be less
accessible, and carrying a deadly
weapon substantially alters the
severity of a criminal charge.26,27 The
authors of another study examined
the association of various state
background check laws with ﬁrearm
homicides, ﬁnding that stricter
background check regulations were
associated with lower ﬁrearm
homicide rates.28 Recently, evidence
that suicide-prone populations
residing in states with less strict gun
laws were at an increased risk of
a completed suicide by ﬁrearm.29 In
light of increasing rates of suicide and
suicide attempts in adolescents, it
may be important to evaluate the
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TABLE 2 ARRs of Carrying Guns, Nationally Weighted Sample
Pooled Sample

NICS period
Pre-NICS
Post-NICS
State U/BC
No
Yes
NICS 1 U/BC
Age group, y
12–15
16–18
Sex
Male
Female
Race
White
African American
Other
Ethnicity
Non-Hispanic
Hispanic
Any threat felt
No
Yes
State median income, $, thousands
State rural population, %

Pre-NICS Years

Post-NICS Years

ARR (95% CI)

P

ARR (95% CI)

P

ARR (95% CI)

P

Reference
0.951 (0.819–1.106)

—
.516

—
—

—
—

—
—

—
—

Reference
1.170 (0.913–1.498)
0.750 (0.566–0.995)

—
.215
.046

—
1.101 (0.859–1.410)
—

—
.448
—

—
0.852 (0.738–0.984)
—

—
.029
—

Reference
1.121 (1.052–1.195)

—
.001

—
0.933 (0.809–1.076)

—
.338

—
1.198 (1.118–1.284)

—
,.001

Reference
0.171 (0.156–0.188)

—
,.001

—
0.174 (0.140–0.215)

—
,.001

—
0.169 (0.153–0.187)

—
,.001

Reference
1.371 (1.242–1.513)
1.280 (1.172–1.397)

—
,.001
,.001

—
1.764 (1.523–2.044)
1.364 (1.098–1.694)

—
,.001
.005

—
1.228 (1.080–1.395)
1.245 (1.133–1.367)

—
.002
,.001

Reference
0.937 (0.847–1.037)

—
.210

—
1.32 (1.031–1.690)

—
.028

—
0.800 (0.717–0.893)

—
,.001

Reference
4.029 (3.726–4.358)
0.994 (0.987–1.001)
1.013 (1.008–1.017)

—
,.001
.082
,.001

—
3.766 (3.188–4.449)
0.973 (0.962–0.985)
1.008 (0.998–1.018)

—
,.001
,.001
.102

—
4.127 (3.777–4.510)
0.997 (0.989–1.005)
1.013 (1.008–1.018)

—
,.001
.464
,.001

The pooled model includes data from the entire study period. The pre- and post-NICS models reﬂect data from those respective periods. —, reference category.

efﬁcacy of background checks in
reducing unintended access to
ﬁrearms because gunshots are the
most fatal means of completing
suicide.30,31 Findings from the above
studies suggest that federal and state
background checks laws can reduce
gun-related crimes and ﬁrearm
deaths in the adult population as well
as reduce adverse outcomes of
ﬁrearm ownership.29,32,33
In our study, we did not ﬁnd evidence
revealing that implementation of the
NICS in 1998 was independently
associated with a national reduction
in adolescents’ gun carrying when
controlling for individual, state, and
time effects. We found that
adolescents living in states that
required U/BCs on all prospective
gun buyers were less likely to carry
guns compared with adolescents
living in states that only require
background checks on purchases
through federally licensed gun
dealers. This ﬁnding is similar to that

of other studies that found that statespeciﬁc gun laws reduced youth gun
carrying.17 However, our results also
indicate that states’ U/BC laws were
not effective before NICS
implementation. This suggests that
the NICS may be more effective in
reducing adolescent gun carrying if
all gun buyers were required to have
a background check. When we
examined the interaction between the
NICS and state U/BC laws, we found
that together they signiﬁcantly
reduced the risk of adolescent
student gun carrying by 25%. Our
results may reﬂect several factors.
First, it is possible that adolescents
who purchase guns for themselves
may be more likely to purchase from
a private seller, particularly if they do
not meet minimum age requirements.
Requiring all gun sales to be made
through licensed dealers, who either
require a background check or a gun
permit issued only after a background
check, could deter gun purchases by

adolescents. It is also possible that
adults who would sell or allow
minors access to a ﬁrearm would be
less likely to be approved for
a ﬁrearm purchase, thus giving them
fewer options to purchase guns when
residing in areas that require
background checks on all buyers.
It is important to note that factors
in addition to background check
laws on adult gun purchases likely
play a larger role in adolescent gun
carrying. Adolescents often obtain
ﬁrearms from their own home,
purchased legally by adults who
may not always secure weapons
(either within a safe or using
another locking mechanism).34 A
cross-sectional survey of adolescents
attending New York City high schools
on their perception of ﬁrearms
revealed that 41% of students
lived with an adult who possessed
a ﬁrearm.34 These students were
more likely to be found in residences
with gun-supporting families that
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TABLE 3 Sensitivity Analysis to Estimate Nonﬁrearm Weapon-Carrying Behavior
Pooled Sample

NICS period
Pre-NICS
Post-NICS
State U/BC
No
Yes
NICS 1 U/BC
Age group, y
12–15
16–18
Sex
Male
Female
Race
White
African American
Other
Ethnicity
Non-Hispanic
Hispanic
Any threat felt
No
Yes
State median income, $, thousands
State rural population, %

aOR (95% CI)

P

Reference
1.075 (0.947–1.221)

—
.26

Reference
1.119 (0.913–1.371)
0.825 (0.659–1.034)

—
.28
.09

Reference
0.989 (0.942–1.038)

—
.65

Reference
0.246 (0.231–0.263)

—
,.001

Reference
0.736 (0.670–0.808)
0.957 (0.880–1.041)

—
,.001
.31

Reference
0.928 (0.843–1.021)

—
.13

Reference
3.278 (3.032–3.545)
0.992 (0.985–0.998)
1.004 (1.001–1.008)

—
,.001
.01
.04

aOR, adjusted odds ratio; —, reference category.

witnessed gun violence at some
point in their lives. Thus, gun-safety
storage programs may be beneﬁcial
to both rural- and urban-dwelling
families, particularly those with high
school youth, because researchers
found these programs to be helpful
across populations.35 Storing
ﬁrearms securely reduces the
likelihood that a minor residing in the
home would obtain it without an
adult’s knowledge as well as prevents
gun theft, which is an important
source of guns used in crimes or
possibly sold in illegal markets to
minors.36
With our study, we add to the
literature by examining how federal
and state policy changes over a 24year period, approximately
a generation, interact to affect
adolescent gun carrying. Speciﬁcally,
we found that state laws moderate
the effect of federal background check
laws, which may suggest that
implementing U/BCs at the national

level could increase efﬁcacy of the
NICS. The NICS background check
system is limited because of the
potential to sidestep the system
through private sales. Implementing
U/BCs nationally may decrease the
number of guns accessible to
adolescents and, in turn, reduce their
gun carrying. On the basis of studies
in adults, this could also indirectly
prevent ﬁrearm-related suicides,
homicides, and injuries as well as
reduce the likelihood of being
charged with a felony that could
affect employment opportunities
throughout life.33,37–40 Strengthening
background check policies and
making safety training available to all
gun owners on proper storage of
ﬁrearms may decrease the number of
ﬁrearms acquired by adolescents,
preventing injuries that are costly
both ﬁnancially and to quality of
life.41–43
Our analyses were based on crosssectional data of adolescents sampled

in different years, and therefore
conclusions about association, rather
than causality, between background
check laws and adolescent gun
carrying can only be made. We
attempted to address this using
longitudinal analyses that allowed for
time-varying effects, such as state
U/BC laws and annual changes in
state-level variables, to account for
latent changes in gun carrying
nationally. Another limitation is that
the laws examined do not directly
apply to adolescents. It is likely that
the effects of these laws are mediated
by adult behavior, and whether this
changed the availability of ﬁrearms in
the respondent’s household is
unknown. Although a strength of the
YRBS is that it is a long-running,
nationally representative data source,
information on other important
outcomes is limited, and we only
examined gun carrying. Studying
outcomes such as gun use or gunrelated injury would provide
additional public health insights. The
YRBS was also missing outcome data
on 4.1% of the sample. However, the
weighted analysis used in the study is
1 approach to produce unbiased
estimates of a population. Another
limitation is that data are selfreported, and adolescents not
enrolled in school are excluded, likely
making our estimates of adolescent
gun carrying low. Finally, experiences
outside of school, such as bullying
(eg, in person, through text
messaging, or in cyber or social media
settings), anxiety around mass
shootings, and other factors that
might inﬂuence gun carrying, could
not be accounted for. We attempted
to control for this using the
respondent’s self-reported variable of
being threatened or injured on school
property, but we do not have data on
whether adolescents experienced
threats outside of school or
harassment online, partially because
the early years of these data predate
widespread Internet use.
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CONCLUSIONS
Our ﬁndings suggest that federal
systems for conducting background
checks do not independently reduce
adolescent gun carrying on a national
level. This may be because the NICS
effect was only signiﬁcant in the
presence of state U/BC laws.

Additionally, U/BC laws did not
independently affect adolescent
gun carrying before implementation
of the NICS. Therefore, it is possible
that both federal and state
background check laws work
together to reduce gun carrying in
high school students.
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