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Abstract Data from a nationally representative
probability-based online survey sample of US adults
conducted in 2015 (n = 3949, response rate 55%) were
used to assess self-reported gun storage practices among
gun owners with children. The presence of firearms and
children in the home, along with other household and
individual level characteristics, was ascertained from all
respondents. Questions pertaining to household firearms
(how guns are stored, number, type, etc.) were asked
only of those respondents who reported that they per-
sonally owned a gun. We found that approximately one
in three US households contains at least one firearm,
regardless of whether children lived in the home (0.34
[0.29–0.39]) or not (0.35 [0.32–0.38]). Among gun-
owning households with children, approximately two
in ten gun owners store at least one gun in the least safe
manner, i.e., loaded and unlocked (0.21 [0.17–0.26]);
three in ten store all guns in the safest manner, i.e.,
unloaded and locked (0.29, [0.24–0.34]; and the remain-
ing half (0.50 [0.45–0.55]) store firearms in some other
way. Although firearm storage practices do not appear to

vary across some demographic characteristics, including
age, sex, and race, gun owners are more likely to store at
least one gun loaded and unlocked if they are female
(0.31 [0.23–0.41]) vs. male (0.17 [0.13–0.22]); own at
least one handgun (0.27 [0.22–0.32] vs. no handguns
(0.05 [0.02–0.15]); or own firearms for protection (0.29
[0.24–0.35]) vs. do not own for protection (0.03 [0.01–
0.08]). Approximately 7% of US children (4.6 million)
live in homes in which at least one firearm is stored
loaded and unlocked, an estimate that is more than twice
as high as estimates reported in 2002, the last time a
nationally representative survey assessed this outcome.
To the extent that the high prevalence of children ex-
posed to unsafe storage that we observe reflects a secu-
lar change in public opinion towards the belief that
having a gun in the home makes the home safer, rather
than less safe, interventions that aim to make homes
safer for children should address this misconception.
Guidance alone, such as that offered by the American
Academy of Pediatrics, has fallen short. Our findings
underscore the need for more active and creative efforts
to reduce children’s exposure to unsafely stored
firearms.
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Introduction

In 2015, 1468 US children under the age of 18 died as the
result of a gunshot wound and almost 7000 were non-
fatally injured with a gun [1]. Of those children who died
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by firearm, 40% died either by suicide or as the result of
an unintentional firearm injury, most often inflicted by
themselves or another child [2]. In contrast to firearm
deaths among adults, most firearm deaths of children,
especially younger children, occur in their own homes
[3]. For suicides and unintentional deaths, the gun used in
the death almost always comes from the child’s home [4].

A large body of evidence has shown that the presence
of guns in a child’s home substantially increases the risk
of suicide and unintentional firearm death [5–18],
though recent data suggest that few gun owners appre-
ciate this risk [19]. Moreover, the risk of unintentional
and self-inflicted firearm injury is lower in homes that
store firearms unloaded (compared with loaded) and
locked (compared with unlocked) [20]. In keeping with
this evidence, guidelines intended to reduce firearm
injury to children, first issued by the American Acade-
my of Pediatrics (AAP) in 1992 [21], assert that whereas
the safest home for a child is one without firearms, risk
can be reduced substantially, although not eliminated,
by storing all household firearms locked, unloaded, and
separate from ammunition [20].

Only three nationally representative studies, and
none since the early 2000s, have estimated the propor-
tion of children living in homes where firearms are
stored in the least safe manner (i.e., unlocked and load-
ed). Two of these studies used survey data from 1994
(the National Health Interview Survey and the Injury
Control and Risk Survey) [22, 23]; the other used data
from 2002 (the Behavioral Risk Factor Surveillance
Survey) [24]. All three studies found that approximately
10% of gun-owning households with children contained
at least one loaded and unlocked firearm.

Although household gun ownership rates in the USA
have remained relatively stable over the past two de-
cades [25], patterns of and reasons for gun ownership
have shifted since the early 2000s, possibly affecting
firearm storage practices. Over this period, millions of
guns, the large majority of which are handguns, have
been added to the US gun stock [26]. Handguns are
more often owned for personal or household protection,
compared to long guns [26], and are far more likely to be
stored loaded and unlocked [27, 28]. Consistent with the
shift in the gun stock, public opinion regarding the risks
and benefits of having a firearm in the home also appear
to have changed. According to polling conducted by
Gallup, in 2000, approximately 35% of US adults be-
lieved that Ba gun in the home makes it a safer place to
be,^ whereas by 2014, 63% did [29].

The current study provides the first contemporary
estimate in over 15 years of the number of US children
who live in households with guns and, within these
households, how firearms are stored.

Methods

Design and Sampling

Data for this analysis came from a nationally rep-
resentative Web-based survey (The National Fire-
arms Survey) designed by the investigators (D.A.
and M.M.) to describe firearm ownership, storage,
and use in the USA. The survey was conducted by
the firm Growth for Knowledge (GfK) in April
2015. Respondents were drawn from GfK’s
KnowledgePanel, an online panel comprised of
approximately 55,000 US adults sampled on an
ongoing basis. Invitations to participate were sent
by e-mail; one reminder e-mail was sent to non-
responders 3 days later. All panel members, except
those serving in the US Armed Forces at the time
of the survey, were eligible to participate. To en-
sure reliable estimates, firearm owners and vet-
erans were oversampled. Participants did not re-
ceive any specific incentive to complete the sur-
vey, although GfK has a point-based program
through which participants accrue points for com-
pleting surveys and can redeem them later for
cash, merchandise, or participation in sweepstakes.
Additional details about the survey design and
participants are available elsewhere [30].

Of the 7318 invited panel members who re-
ceived the survey, 4165 began the survey and
3949 completed it (excluding 48 active-duty mili-
tary personnel who began the survey but were
ineligible to complete it). This yielded a survey
completion proportion of 55% based on the for-
mula recommended for calculating response pro-
portions for Web panels [31]. Respondents were
more likely than non-respondents to be younger,
female, unmarried, less educated, and living in
metropolitan areas. Respondents were about as
likely as non-respondents to live in a firearm-
owning house, but were more likely to personally
own a firearm.

The study was approved by the Northeastern Univer-
sity Institutional Review Board.
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Measures

Gun Ownership Status

The preamble to the survey read: BThe next questions are
about working firearms. Throughout this survey, we use
the word gun to refer to any firearm, including pistols,
revolvers, shotguns, and rifles, but not including air guns,
bb guns, starter pistols, or paintball guns. By ‘working
guns’, we mean guns that are in working order—that is
capable of being fired.^ Immediately, following this
preamble, respondents were asked BDo you or does
anyone else you live with currently own any type of
gun?^ Those who responded affirmatively were asked a
second question: BDo you personally own a gun?^

Only respondents who reported personally owning
firearms were asked specific questions about household
firearms, including the number and types of guns in the
home, how guns were stored, and reasons for owning
firearms. Specifically, respondents were asked: BDo you
personally own any of the following types of guns?
(handguns, long guns, other guns),^ and then, for each
firearm type owned by the respondent, BHow many
(handguns, long guns, other guns) do you own?^ Thus,
for each respondent, the total number of handguns, long
guns, and Bother^ guns they owned could be tabulated.

Gun Storage

For each type of firearm (handgun, long gun, other), gun
owners were asked to specify the number of guns they
stored loaded and unlocked, loaded and locked,
unloaded and unlocked, and unloaded and locked.
Based on responses to these questions, for primary
analyses, gun owners were sorted into one of three
hierarchical, mutually exclusive, and collectively ex-
haustive categories: (1) those who stored at least one
gun loaded and unlocked (the least safe storage meth-
od), (2) those who stored no guns loaded and unlocked
but at least one gun loaded and locked, or unloaded and
unlocked (the intermediate-risk category), and (3) those
who stored all guns unloaded and locked (the safest
storage method). The two types of storage in the
intermediate-risk category were combined because the
relative risk of a loaded and locked gun, compared with
an unloaded and unlocked gun, was determined to be
too context-specific to generalize about which is safer.
Respondents (n = 13) who refused to answer any ques-
tions about how their guns were stored were excluded.

Demographic, Socio-Economic, and Firearm-Related
Variables

Additional variables included in our analyses were age
(18–29, 30–44, 45–59, ≥ 60), respondent gender, race/
ethnicity (non-Hispanic White, non-Hispanic Black,
Hispanic, other), education (< high school, high school
degree, some college, ≥ Bachelor’s degree), household
i n c om e ( < $ 2 5 , 0 0 0 , $ 2 5 , 0 0 0 – $ 5 9 , 9 9 9 ,
$60,000–$99,999, ≥ $100,000), US region of residence
(Northeast, Midwest, South, West), and rurality of res-
idence (urban, suburban, rural). Whether or not the
respondent had children living with them is reported as
a mutually exclusive hierarchical variable: any child
under 6 years old (yes/no), any child 6–12 years old
but no child under 6 (yes/no), and any child 13–17, but
no child under 13 (yes/no). Respondent political ideol-
ogy was reported as liberal, moderate, or conservative.
The type of guns owned by respondents was categorized
as own at least one handgun vs. own no handguns.
Respondents were asked for each type of gun they
owned, to indicate their main reasons for ownership
(protection against strangers, protection against people
they knew, protection against animals, hunting, other
sporting use, or for a collection). For this analysis, we
include a binary variable: owns any type of firearm for
protection against people vs. all other reasons.

Analysis

Analyses used survey weights provided by GfK that
combined pre-sample and study-specific post-strati-
fication weights accounting for oversampling and
nonresponse, to produce nationally representative
estimates with 95% confidence intervals, following
the STROBE (Strengthening the Reporting of Obser-
vational Studies in Epidemiology) guidelines for
reporting [32]. All bivariate and multivariate logistic
regression analyses were conducted with Stata Ver-
sion 14 (StataCorp LP, College Station, TX) using
the SVY suite of commands.

We estimated the prevalence of children living in
homes where guns are stored loaded and unlocked by
multiplying the percentage of all households with chil-
dren (obtained from 2015 Census data) by our survey-
derived estimates of (a) the distribution of children in
homes with vs. without firearms and (b) storage prac-
tices in homes with children and firearms.

Firearm Storage in Gun-Owning Households with Children: Results of a 2015 National Survey



Results

We find that approximately one in three US households
contains at least one gun, whether the household in-
cludes children under the age of 18 (0.34 [0.29–0.39])
or not (0.35 [0.32–0.38]) (not shown). Among house-
holds with children, approximately two in ten store at
least one gun loaded and unlocked (0.21, 95% CI 0.17–
0.26), half store no guns loaded and unlocked, but have
at least one gun either loaded and locked, or unloaded
and unlocked (0.50, 95% CI 0.45–0.55), and three in ten
store all guns unloaded and locked (0.29, 95% CI 0.24–
0.34).

Gun storage practices do not vary significantly across
most demographic characteristics of gun owners
(Table 1), except gender: female gun owners in homes
with children are more likely than are male gun owners
in homes with children to store at least one gun loaded
and unlocked (0.31 [0.23–0.41] vs. 0.17 [0.13–0.22]).
Gun storage practices in homes with children also vary
by US region, and the age of the youngest child in the
household, although these results did not reach statisti-
cal significance. Those with older children only were
more likely to store at least one gun loaded and unlocked
than those with younger children (any child under 6,
0.17 [0.12–0.23]; no children under 6 and at least one
child under 13, 0.22 [0.16–0.31]; no child under 13,
0.27 [0.19–0.37]). Households in which any gun is
owned for protection are significantly more likely to
contain a loaded and unlocked gun than are homes in
which no guns are owned for protection (0.29 [0.24–
0.35] vs. 0.03 [0.01–0.08]), as are households with at
least one handgun, compared to those with no handguns
(0.27 [0.22–0.32] vs. 0.05 [0.02–0.15].

A multiple logistic regression analysis (any gun load-
ed and unlocked vs. no gun loaded and unlocked)
yielded consistent results. In a model adjusting for all
of the respondent characteristics in Table 1, the adjusted
odds for storing at least one household firearm loaded
and unlocked was almost seven times higher for homes
in which guns were owned for protection, compared
with homes where guns were present but none were
owned for protection (OR 6.94 [2.35–20.52]), more
than four times higher in homes with handguns, com-
pared to homes where all guns were long guns or other
guns (OR 4.55 [1.44–14.39]), and almost twice as high
for homes in which females owned firearms, compared
to homes in which males owned firearms (OR 1.89
[1.04–3.43], Table 3 in Appendix).

Extrapolating from the reports of gun owners (i.e.,
that 21% of gun-owning households with children con-
tain at least one gun that is both loaded and unlocked),
we estimate that 7% of US households with children
contain a loaded and unlocked gun (Table 2). Given that
there were approximately 125 million US households in
that year [33], 30% of which (37.5 million) included
children under the age of 18, we estimate that about 13
million households with children (34%) contain at least
one gun, and in approximately 2.7 million (21%) of
these homes a gun is stored loaded and unlocked.
Households with loaded and unlocked guns in our sur-
vey contained an average of 1.7 children, yielding an
estimate of 4.6 million children (range 3.9–5.9 million)
living in a household with a loaded and unlocked gun in
2015.

Discussion

Overall Firearm Storage Practices/Exposure

Consistent with prior national surveys, we find that
approximately one-third of US households contain at
least one gun, whether children live in the home or not
[22, 26, 34]. Among gun-owning households, our find-
ing that storage practices tend to be safer when children
live in the home [23, 24, 27, 28, 34, 35], especially
young children [22, 36], is also consistent with earlier
work. By contrast, we find that nearly twice as many
children live in homes where guns are stored loaded and
unlocked, compared to the last nationally representative
survey to assess this outcome (the 2002 BRFSS) [24].
For example, we find that approximately 21% of homes
with children and guns store at least one gun loaded and
unlocked, whereas the 2002 BRFSS estimates that ap-
proximately 8% of such homes had loaded and
unlocked household firearms. Increases in the propor-
tion of homes with children where firearms are stored
loaded and unlocked, compounded by the growth of the
US population of children since 2002, suggest that the
number of children who live in homes with at least one
loaded and unlocked firearm may have increased sub-
stantially over the past 15 years, from approximately 1.6
million to 4.6 million.

Three non-mutually exclusive reasons may contrib-
ute to the striking increase in the estimated number of
children living in homes with guns stored unsafely: (1)
growth in the US population; (2) a shift in the primary
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Table 1 Firearm storage among US adult firearm owners with children under 18 in household

No. (weighted %) Unlocked/loaded UU/LL Locked/unloaded

452 (100) 0.21 [0.17–0.26] 0.50 [0.45–0.55] 0.29 [0.24–0.34]

Age

18–29 52 (17) 0.24 [0.14–0.38] 0.49 [0.35–0.63] 0.27 [0.16–0.42]

30–44 205 (51) 0.18 [0.13–0.25] 0.53 [0.46–0.61] 0.28 [0.22–0.36]

45–59 150 (26) 0.25 [0.18–0.33] 0.46 [0.37–0.55] 0.29 [0.22–0.38]

60+ 45 (6) 0.24 [0.13–0.40] 0.44 [0.29–0.59] 0.32 [0.20–0.48]

Gender

Male 329 (73) 0.17 [0.13–0.22] 0.54 [0.48–0.60] 0.29 [0.24–0.35]

Female* 123 (27) 0.31 [0.23–0.41] 0.40 [0.31–0.50] 0.28 [0.21–0.37]

Urbanicity

Urban 62 (15) 0.19 [0.10–0.31] 0.53 [0.39–0.66] 0.29 [0.18–0.42]

Suburban 232 (51) 0.19 [0.14–0.25] 0.49 [0.42–0.57] 0.32 [0.25–0.39]

Rural 157 (34) 0.26 [0.19–0.35] 0.49 [0.41–0.58] 0.25 [0.18–0.33]

Race

White 375 (78) 0.21 [0.17–0.26] 0.49 [0.44–0.55] 0.29 [0.25–0.34]

Black 20 (5) 0.22 [0.09–0.44] 0.52 [0.33–0.73] 0.26 [0.11–0.51]

Hispanic 31 (12) 0.18 [0.08–0.35] 0.52 [0.33–0.70] 0.30 [0.16–0.50]

Other 26 (4) 0.26 [0.08–0.59] 0.57 [0.31–0.80] 0.16 [0.07–0.34]

Region

Northeast 54 (11) 0.14 [0.07–0.27] 0.54 [0.39–0.67] 0.33 [0.21–0.46]

Midwest 128 (26) 0.18 [0.11–0.26] 0.50 [0.41–0.60] 0.32 [0.24–0.41]

South 183 (42) 0.30 [0.23–0.38] 0.51 [0.43–0.59] 0.19 [0.14–0.26]

West 87 (21) 0.13 [0.07–0.23] 0.46 [0.34–0.58] 0.42 [0.30–0.54]

Education

Less than high school 30 (8) 0.21 [0.09–0.40] 0.39 [0.22–0.59] 0.40 [0.23–0.61]

High school 94 (26) 0.22 [0.14–0.32] 0.56 [0.45–0.67] 0.22 [0.15–0.33]

Some college 156 (34) 0.25 [0.18–0.33] 0.46 [0.38–0.55] 0.29 [0.22–0.37]

Bachelor’s degree or higher 172 (32) 0.17 [0.12–0.24] 0.52[0.44–0.60] 0.31 [0.24–0.39]

Income

< 25,000 31 (6) 0.31 [0.15–0.52] 0.49 [0.30–0.69] 0.20 [0.09–0.37]

25,000–59,999 108 (24) 0.27 [0.18–0.37] 0.50 [0.39–0.60] 0.24 [0.16–0.33]

60,000–99,999 155 (37) 0.17 [0.12–0.25] 0.49 [0.41–0.58] 0.33 [0.26–0.42]

100,000+ 158 (34) 0.20 [0.14–0.28] 0.51 [0.43–0.60] 0.29 [0.21–0.37]

Age of children in home (hierarchy)

0 to 5 177 (42) 0.17 [0.12–0.23] 0.53 [0.45–0.61] 0.30 [0.24–0.38]

6 to 12 143 (32) 0.22 [0.16–0.31] 0.53 [0.44–0.62] 0.25 [0.18–0.34]

13 to 17 132 (26) 0.27 [0.19–0.37] 0.42 [0.32–0.51] 0.31 [0.23–0.41]

Political affiliation

Liberal 59 (14) 0.15 [0.08–0.28] 0.54 [0.39–0.68] 0.31 [0.20–0.46]

Moderate 175 (41) 0.20 [0.15–0.28] 0.50 [0.42–0.59] 0.30 [0.23–0.38]

Conservative 212 (44) 0.24 [0.18–0.31] 0.48 [0.41–0.58] 0.28 [0.22–0.34]

Reason for ownership

Any gun for protection*** 307 (71) 0.29 [0.24–0.35] 0.51 [0.44–0.57] 0.20 [0.16–0.26]

No gun for protection 139 (29) 0.03 [0.01–0.08] 0.47 [0.38–0.57] 0.50 [0.40–0.59]

Type of guns owned

Owns at least one handgun** 337 (75) 0.27 [0.22–0.32] 0.48 [0.42–0.54] 0.26 [0.21–0.31]

Owns no handguns 115 (25) 0.05 [0.02–0.15] 0.57 [0.47–0.67] 0.37 [0.28–0.48]

*p<0.05, **p<0.01, ***p<0.001
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reasons people with and without children own guns,
away from hunting and towards personal and home
protection; and (3) methodological differences in the
way that we assessed storage practices, compared to
the approach taken in the BRFSS and other national
studies. The first two reasons help explain a credible
increase in exposure to unlocked, loaded firearms in
general; the third suggests that some of the measured
difference may be an art ifact of systematic
undercounting in prior reports due to the decision to
elicit storage practice information from any household
member, including non-gun-owning respondents, rather
than as in our study, restricting questions to gun-owning
respondents only.

Population Growth A portion, but not all, of the nearly
threefold increase in the number of children exposed to
unsafely stored firearms we observe may be accounted
for by US population growth since 2002. According to
US Census figures, the US population grew by approx-
imately 4.6 million households 2002–2015, approxi-
mately one third of whichwere gun-owning households.
Assuming our survey-derived estimate of 1.7–1.8 chil-
dren per gun-owning household has roughly obtained
over the past 15 years, we estimate that an additional
600,000 children are living in a household with a loaded
and unlocked gun due to population growth alone.

Shi f t ing Pat terns of and Reasons for Gun
Ownership Since the early 2000s, the composition of
the US gun stock has shifted towards handguns (and
away from long guns), and, consistent with the reasons
people tend to own handguns, towards personal or
household protection, and away from hunting or

sporting uses alone [26]. Both these trends would be
expected to lead to shifts in storage practices towards
less safe storage, and in particular, towards household
guns being stored loaded and unlocked [27, 28]. Con-
sistent with the observed shift in the gun stock, public
opinion regarding the risks and benefits of having a
firearm in the home also appear to have changed: ac-
cording to polling conducted by Gallup, for example,
whereas in 2002, approximately 35% of US adults
believed that Ba gun in the home makes it a safer place
to be,^ by 2014, 63% did [29]. Because the 2002
BRFSS does not ascertain the types of guns people
own, or reasons for gun ownership, quantitative assess-
ment of the extent to which this secular shift contributes
to the observed increase in children living in homes with
guns is not possible.

Survey Effects It is also possible that reports of house-
hold firearm storage from the BRFSS may have
yielded underestimates of unsafe storage practices
because of the well-established discrepancy be-
tween gun stock and gun storage estimates based
on reports of subgroups more likely to personally
own firearms, but no more likely to live in homes
with guns (e.g., estimates based on reports by
married men, compared with estimates based on
reports of married women). This discrepancy is
commonly referred to as the Breporting gap.^ His-
torically, the reporting gap is substantial. For ex-
ample, prior work has found that married men,
compared with married women, are far more likely
to report that there is any gun in their household
and, conditional on reporting any gun, that there
are more guns in their household [37]. Moreover,

Table 2 Estimated number of US children exposed to firearms in the home

Storage* % storage in gun-owning
households with chil-
dren**

% US households
with children***

Mean number of children
per household storage type

No. of US children <
18 exposed (millions)

Loaded and unlocked 0.21 0.07 1.7 4.54 [3.7–5.6]

Loaded and locked or
unloaded and
unlocked

0.50 0.17 1.8 11.44 [10.3–12.6]

Unloaded and locked 0.29 0.10 1.8 6.64 [5.5–7.8]

*Hierarchical variable (1) at least one gun loaded and unlocked; (2) no guns loaded and unlocked, at least one gun loaded and locked OR
unloaded and unlocked; (3) all guns unloaded and locked

**Per the National Firearms Survey, 34% of US households with children have one or more guns

***Per the US Census there were 124.59 million households in the US in 2015. Of these, 30% included children < 18 years old, yielding an
estimated 37.4 million households with children
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among people in two adult households with chil-
dren, proxy reporters (i.e., non-gun-owning respon-
dents who report living in homes with firearms)
are more likely to report that guns are stored
securely, compared with reports by gun owners
themselves [38]. As a result of the reporting gap,
most major recent surveys that have sought to
estimate the stock of guns in the USA, or other
characteristics of gun ownership (types and num-
ber of guns, etc.), have based their estimates on
data provided by those who personally own guns
only. Discrepancies due to the Breporting gap^
might be compounded, to an indeterminate extent,
because of reporting differences related to survey
administration modes (e.g., random digit dial tele-
phone survey vs. in-person vs. online), or to sec-
ular changes in proxy respondents’ knowledge
about, and willingness to report, how firearms are
actually stored in their homes. Although we know
of no studies to date that have examined these
issues quantitatively, it seems plausible that the
shift towards owning household guns for protec-
tion may have increased the likelihood that non-
gun-owning women in households with firearms
are more knowledgeable about the presence of
guns and how they are stored.

Factors Associated with Unsafe Firearm Storage

Our finding that female gun owners in households with
children, compared with male gun owners in homes
with children, are more likely to store at least one gun
loaded and unlocked has not, as far as we can tell, been
previously reported. Given the actuarial risk that loaded
and unlocked firearms (as well as firearms in general)
pose to children, additional research on this issue is
warranted.

Our finding that storing at least one gun loaded and
unlocked is more common in the South, and among
those who own handguns and firearms for protection
are consistent with work on firearm storage in general
(i.e., in all households, or in sub-populations such as
veterans) [27, 28, 35, 39, 40]; however, we are not aware
of any prior work that presents data on firearm storage in
households with children with respect to any of these
characteristics.

As with findings from all self-report surveys, our
study’s results should be interpreted in light of po-
tential inaccuracies due to social desirability, recall,

and other biases [41]. And while the magnitude of
bias may vary for these possible sources of distor-
tion, the direction of bias would likely be to under-
estimate, not overestimate, the prevalence of unsafe
storage. In this regard, it is worth noting that online
panel surveys, such as used here, have been shown
to reduce social desirability bias and yield more
accurate estimates of respondent characteristics than
telephone surveys [42, 43]. In addition, prior re-
search has validated survey responses to firearm
questions on random-digit dial surveys, with false
denials of gun ownership limited to approximately
10% [44, 45]. Another advantage of online panels is
high completion rates for those who begin the sur-
vey [31]. Among gun owners in households with
children, for example, only 2.8% (n = 13) declined
to answer our questions about firearm storage. Final-
ly, our survey completion rate (54.6%) is higher than
rates for typical nonprobability, opt-in, online surveys
(2–16%) [43], higher than those of previous national
injury surveys that included questions about firearm
ownership [46], and similar to those from other
surveys conducted by GfK. Nevertheless, panel
members who chose not to participate in our survey
may have differed in important ways compared with
panel members who chose to participate.

Despite these limitations, our study suggests
that more than 1 in 15 US children (7%) live in
a household in which at least one firearm is stored
loaded and unlocked, and that the number of chil-
dren who are exposed to unsafely stored guns
appears to have grown substantially over the past
15 years. To the extent that the high prevalence of
children exposed to unsafe storage that we observe
reflects a secular change in public opinion towards
the belief that having a gun in the home makes the
home safer, rather than less safe, interventions that
aim to make homes safer for children should ad-
dress this misconception. Guidance alone, such as
that offered by the American Academy of Pediat-
rics, has fallen short. Our findings underscore the
need for more active and creative efforts to reduce
children’s exposure to unsafely stored firearms.
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Appendix 1

Table 3 Characteristics of gun owners with children who store firearms loaded and unlocked

Any firearm loaded and unlocked (OR) 95% CI

Age

18–29 Reference

30–44 0.65 0.24–1.75

45–59 1.04 0.37–2.91

60+ 0.97 0.26–3.68

Gender

Male Reference

Female* 1.89 1.04–3.43

Urbanicity

Urban Reference

Suburban 0.73 0.29–1.84

Rural 1.23 0.49–3.06

Race

White Reference

Black 0.99 0.32–3.05

Hispanic 1.03 0.37–2.85

Other 1.09 0.29–4.20

Region

Northeast Reference

Midwest 1.37 0.45–4.12

South 2.22 0.79–6.22

West 1.01 0.30–3.37

Education

Less than high school Reference

High school 1.65 0.51–5.34

Some college 1.85 0.59–5.77

Bachelor’s degree or higher 1.68 0.49–5.74

Income

< 25,000 Reference

25,000–59,999 0.94 0.30–2.97

60,000–99,999 0.41 0.13–1.30

100,000+ 0.72 0.21–2.39

Age of children in home (hierarchy)

0 to 5 Reference

6 to 12 1.57 0.76–3.25

13 to 17 1.52 0.66–3.46

Political affiliation

Liberal Reference

Moderate 1.90 0.73–4.94

Conservative 2.04 0.77–5.40

Reason for ownership

Any gun for protection* 6.94 2.35–20.52

No gun for protection Reference

Type of guns owned

At least one handgun* 4.55 1.44–14.39

No handguns Reference

D. Azrael et al.
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