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A B S T R A C T

Objectives. This study determined
the prevalence and storage patterns of
firearms in US homes with children.

Methods. We analyzed data from
the 1994 National Health Interview
Survey and Year 2000 objectives sup-
plement. A multistage sample design
was used to represent the civilian non-
institutionalized US population.

Results. Respondents from 35% of
the homes with children younger than
18 years (representing more than 22 mil-
lion children in more than 11 million
homes) reported having at least 1 fire-
arm. Among homes with children and
firearms, 43% had at least 1 unlocked
firearm (i.e., not in a locked place and
not locked with a trigger lock or other
locking mechanism). Overall, 9% kept
firearms unlocked and loaded, and 4%
kept them unlocked, unloaded, and
stored with ammunition; thus, a total
of 13% of the homes with children
and firearms—1.4 million homes with
2.6 million children—stored firearms
in a manner most accessible to chil-
dren. In contrast, 39% of these families
kept firearms locked, unloaded, and
separate from ammunition.

Conclusions. Many children live
in homes with firearms that are stored
in an accessible manner. Efforts to pre-
vent children’s access to firearms are
needed. (Am J Public Health. 2000;
90:588–594)

Mark A. Schuster, MD, PhD, Todd M. Franke, PhD, Amy M. Bastian, MPH,
Sinaroth Sor, MD, and Neal Halfon, MD, MPH

Firearm Storage Patterns in US Homes
With Children

Newspapers, magazines, and television
programs often report children killing or
injuring themselves and others with fire-
arms.1–4 Children as young as 3 to 4 years
are able to pull the trigger of most hand-
guns,5 and children of all ages may find fire-
arms in the home and accidentally shoot
someone.2–4,6–9 Children (mostly adoles-
cents) also use firearms from the home to
commit suicide,10,11 and some steal firearms
from the home or elsewhere to use when
committing a crime.12–14

Organizations representing children and
organizations representing firearm owners
make recommendations for the storage of
firearms and ammunition. The American
Academy of Pediatrics15 and Bright Futures16

recommend storing firearms locked, un-
loaded, and separate from locked ammuni-
tion. The National Rifle Association17 re-
commends storing firearms unloaded and
inaccessible to children. The Sporting Arms
and Ammunition Manufacturers’ Institute18

recommends storing firearms and ammuni-
tion secured in a safe place, separate from
each other. Healthy People 2000: National
Health Promotion and Disease Prevention
Objectives19 has set a goal for the year 2000 of
“reduc[ing] by 20% the proportion of people
who possess weapons that are inappropriately
stored and therefore dangerously available.”

Some organizations recommend the use
of trigger locks to prevent accidental or unau-
thorized firing of firearms.20 A trigger lock
fits around the trigger to prevent it from being
squeezed, and the lock is removed with a key,
a combination, or another mechanism. Fire-
arm lockboxes also are available, including
models that are portable and that attach to a
bed frame.21,22

Since 1989, a number of states and cities
have passed laws designed to encourage safer
storage of firearms. These laws hold a gun
owner responsible when a child gains access to
a firearm and injures or kills someone with it.
Some laws go further, such as a 1990 Con-

necticut law that requires dealers to offer trig-
ger locks for sale at the time of purchase.23 In
at least several cases, parents and others have
been held liable for injuries caused by children
who have gained access to improperly stored
firearms.24,25 One study reported that state
firearm storage laws, particularly in states that
make improper storage a felony, are associated
with lower statewide rates of unintentional
firearm-related deaths among children.26

Studies have found that many firearm
owners, including those in homes with chil-
dren, do not keep firearms locked, unloaded,
and separate from ammunition.27–35 However,
nationally representative data that allow pop-
ulation estimates for homes and for children
have not been available, and few studies have
covered use of trigger locks.

In this article, we used a nationally repre-
sentative household-based interview survey to
determine the presence of firearms and fire-
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arm storage patterns in homes with children
younger than 18 years in the United States.

Methods

Survey and Sample

The data come from the 1994 National
Health Interview Survey (NHIS) and the
1994 NHIS Year 2000 Objectives supple-
ment. The National Center for Health Statis-
tics (NCHS) administers these surveys.

The NHIS is an annual survey that covers
demographics, health, health care utilization,
and insurance. The Year 2000 supplement cov-
ers topics related to the US Department of
Health and Human Services’ Healthy People
2000 health objectives.19 One section of the
supplement covers firearms.

Trained survey administrators from the
Bureau of the Census conducted the inter-
view survey in the home. A multistage sam-
ple design was used to represent the civilian
noninstitutionalized US population.

Half of the households in the 1994 core
NHIS sample were randomly assigned to
receive the Year 2000 supplement. The fire-
arm items were administered to 1 randomly
selected adult per family. The household
response rate from the core NHIS was 94.1%
(45 435 households), and the response rate
for the households eligible for the Year 2000
supplement was 84.5%, for an overall Year
2000 response rate of 79.5%. The total sam-
ple for the supplement consisted of 19 738
families in 19374 households; 6990 of these
families had children. We use “family” and
“home” interchangeably in this article.

Outcome Variables

The principal outcome variables for this
study were presence of firearms in the home
and firearm storage patterns. The interviewer
began the firearm section by instructing the
respondent that “firearms include pistols,
shotguns, rifles, and other types of guns. Do
not include guns that cannot fire, starter pis-
tols, or BB guns.” The initial firearm item
asked, “Are any f irearms now kept in or
around your home? Include those kept in a
garage, outdoor storage area, truck, or car.”
There were 0.9% of respondents who refused
to answer or said that they did not know, and
1.8% for whom the response was reported as
not ascertained; these respondents were
excluded from analyses that use this item.

We created a derived variable with
6 mutually exclusive categories incorporating
firearm and ammunition storage patterns.
These categories appear as column headings
in Table 3 and range from “unlocked, loaded”

to “locked, unloaded, without ammunition.”
Respondents in homes with more than 1 fire-
arm were asked, “Is at least 1 of the firearms
kept loaded and unlocked?” Those who an-
swered “yes” were placed in the “unlocked,
loaded” category.

We used several survey items to classify
the remaining respondents. First, we divided
firearm storage into locked and unlocked and
then divided each of these categories into
loaded and unloaded. Finally, we divided
unloaded by whether firearms were stored
with or without ammunition. When a home
had more than 1 firearm stored in different
ways, we categorized the home based on the
storage pattern that would make it easiest for a
child to gain access to and shoot the firearm.
For example, if some firearms in a home were
loaded and some were unloaded, the storage
pattern was classified as loaded.

Because of the way survey items were
asked, if a household had 2 firearms—one
stored “locked, unloaded, and without ammu-
nition,” and another stored “locked, unloaded,
and with ammunition,”—it would be catego-
rized as having firearms stored “unlocked,
unloaded, and with ammunition,” This classi-
fication issue does not apply to the other cat-
egories, and it is unlikely to change the qual-
itative nature of the results.

The survey items included the word
“now” to indicate that they were referring to
storage patterns at the time of the interview.
For example, respondents whose firearm was
unloaded were asked an initial ammunition
item that read, “Is any ammunition now kept
in or around your home?” Those who an-
swered “yes” were asked 2 additional items:
“How much of the ammunition is kept in a
locked place? Would you say all, some, or
none?” and “Where is this ammunition
kept—is it kept with the firearm or kept in a
separate place away from the firearm?”

When reporting whether firearms were
locked, we included both firearms stored in a
locked place and firearms stored with a trig-
ger lock or other locking mechanism. The
survey item covering trigger locks asked the
respondent to report all the ways in which
f irearms were kept in the home: “taken
apart,” “with a trigger lock or other locking
mechanism,” “assembled without a locking
mechanism,” “other,” or “don’t know.” This
phrasing allowed us to determine whether at
least 1 firearm had a trigger lock, but it did
not allow us to determine whether all fire-
arms (in homes with more than 1 firearm)
had trigger locks. Therefore, respondents
with firearms stored in an unlocked place
were categorized as having firearms locked if
they both reported use of trigger locks and
did not report other answers such as “assem-
bled without a locking mechanism.”

Because firearms stored unlocked and
loaded and firearms stored unlocked, un-
loaded, and with ammunition are the most
accessible to children, we combined the
2 groups into the category “firearms stored
unlocked and loaded or with ammunition”
for some analyses.

Independent Variables

We selected independent variables (Table
1) that had been found to be significant predic-
tors of 1 of the outcome variables in at least
1 prior study.31–33,35,36 We also included the
child’s age and sex and 2 variables that we pre-
dicted would be associated with a higher prob-
ability of having a firearm: a household mem-
ber in a protective services occupation (i.e.,
police officer) or with military experience.
The NHIS defines children as aged 0 to
17 years (i.e., up to but not including 18 years).

Data Analysis

We report univariate and bivariate statis-
tics and results of logistic regressions. The data
set includes variables for individual children
(because a family can have more than 1 child)
and for families. Therefore, we used both the
child and the family as units of analysis.
Specifically, the child is the unit of analysis for
the top portion of Tables 1 and 3; all other
analyses use the family as the unit of analysis.

The NCHS provides household weights
and person weights in the core data set so that
national population-based estimates can be
made. We consulted the NCHS about adjust-
ment of weights for use with the Year 2000
supplement. We used the core household
weights for family-level analyses and the
core person weights for child-level analyses.
Because the supplement was administered to
a random sample of half of the core NHIS
households, we multiplied the weights by
2 and adjusted for the supplement’s nonre-
sponse rate. Standard errors were computed
with standard methods that incorporate the
complex sampling design.37

Results

Presence of Firearms by Child 
Characteristics

Of the children in the United States,
34% (representing more than 22 million chil-
dren) live in homes in which respondents
reported the presence of a firearm (Table 1).
The percentage of children living in homes
with firearms increases with the child’s age,
from 28% for children younger than 1 year to
38% for children aged 13 to 17 years.
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Presence of Firearms in Homes With
Children

Thirty-five percent of the homes with
children (representing more than 11 million
homes) were reported to have at least 1 fire-
arm (Table 1), and 69% of these homes had

more than 1 firearm. Thirty-four percent of
homes without children had at least 1 fire-
arm, which was very similar to the rate for
homes with children.

Among homes with children, those with
an adult man in the home were more likely
than those with only adult women to have a

firearm (41% vs 12%). Having a firearm also
varied by poverty level, race/ethnicity, region
of the country, and other characteristics
(Table 1).

In a logistic regression predicting
whether a home with children had a firearm,
most of the bivariate patterns persisted
(Table 2, first regression).

Type of Firearms in Homes With
Children and Firearms

Among homes with children and fire-
arms, 53% had a handgun, 61% had a shot-
gun, 65% had a rifle, and 2% had another type
of firearm. Sixteen percent had only hand-
guns, 14% had only shotguns, 14% had only
rifles, 0.3% had only other types of firearms,
and 56% had more than 1 type of firearm.

Firearm Storage Patterns in Homes
With Children and Firearms

Of the homes with children and fire-
arms, 55% were reported to have 1 or more
firearms in an unlocked place, and 43% had
unlocked firearms (i.e., not in a locked place
and not locked with a trigger lock or other
locking mechanism). Thirty-eight percent had
trigger locks on at least 1 firearm, and 13%
had 1 or more firearms taken apart. Regard-
less of whether their firearms are locked, 14%
of the homes with children and firearms had
loaded firearms, and 18% had unloaded fire-
arms stored with ammunition.

Table 3 combines the different firearm
storage patterns. It shows that 9% of the
homes with children and firearms had fire-
arms unlocked and loaded, and another 4%
had them unlocked, unloaded, and stored with
ammunition; thus, a total of about 13% of
homes—about 1.4 million homes with about
2.6 million children—had firearms stored in a
manner most accessible to children. Thirty-
nine percent of the homes had their firearms
locked, unloaded, and stored separately from
ammunition. These percentages are quite dif-
ferent from those of homes with firearms but
no children: 28% had firearms unlocked and
loaded or with ammunition, and 25% had
firearms locked, unloaded, and separate from
ammunition.

If we consider firearms that are “taken
apart” to be the equivalent of “locked, un-
loaded,” the change in the percentage stored
unlocked and loaded or with ammunition is
minimal, and the percentage stored locked,
unloaded, and separate from ammunition
increases to 44%.

In a logistic regression model, homes
with children and firearms in the South are
more likely than homes in other regions to
have firearms unlocked and loaded or with

TABLE 1—Percentages and Population Estimates of Firearms in Homes in the
United States, by Characteristics of Children (Newborn to 17 Years)
and of Homes with Children

Have Firearms in Home

% (95% CI) Population Estimate

Characteristics of childrena

Total 33.5 (31.7, 35.3) 22338000
Sex

Female 32.8 (30.8, 34.8) 10761000
Male 34.3 (32.1, 36.5) 11577000

Age of youngest child, y
<1 27.8 (23.9, 31.7) 1099000
1–4 29.6 (27.2, 32.0) 4582000
5–12 33.5 (31.5, 35.5) 9948000
13–17 38.4 (35.9, 40.9) 6709000

Characteristics of homes with childrena

Total
Adults in home 35.3 (33.5, 37.1) 11145000

Adult male present 41.4 (39.6, 43.2) 10384000
Only adult female(s) present 11.7 (9.5, 13.9) 762000

Sex of respondent
Female 30.8 (28.8, 32.8) 6020000
Male 42.7 (40.3, 45.1) 5125000

Race/ethnicity of respondent
African American 16.4 (13.9, 18.9) 662000
Hispanic 14.5 (12.1, 16.9) 517000
Other 16.2 (11.7, 20.7) 229000
White 43.2 (41.2, 45.2) 9738000

Education of parent/guardianb

Grades 1–11 19.7 (16.6, 22.8) 690000
Grade 12 38.2 (35.8, 40.6) 4164000
1–3 years of college 38.3 (35.6, 41.0) 3066000
≥4 years of college 35.5 (33.1, 37.9) 3220000

Poverty level
Below poverty threshold 15.8 (13.3, 18.3) 791000
At or above poverty threshold 40.3 (38.5, 42.1) 10050000

Metropolitan statistical area size in persons
Non–metropolitan statistical area 56.3 (52.6, 60.0) 4170000
<100000 48.0 (31.9, 64.1) 246000
100000–249999 46.6 (41.9, 51.3) 932000
250000–999999 31.5 (28.0, 35.0) 2613000
≥1000000 23.8 (21.8, 25.8) 3185000

Region
Midwest 40.2 (37.1, 43.3) 3164000
Northeast 22.7 (18.4, 27.0) 1408000
South 41.7 (38.8, 44.6) 4348000
West 31.5 (28.0, 35.0) 2225000

Occupation
Protective services 65.4 (58.3, 72.5) 531000
Other 34.5 (32.7, 36.3) 10614000

Military experience
Yes 49.3 (46.2, 52.4) 3039000
No 32.1 (30.3, 33.9) 8042000

Note. CI=confidence interval.
aSome data were collected for each child (n=13345), and some data were collected for

each family (n=6990).
bHighest education level of responsible adult family member(s) in the home.
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ammunition. Homes with teenagers are more
likely than homes with children in some
younger age groups to store firearms in this
manner, as are homes with people in protec-
tive services (Table 2, second regression).

Discussion

Thirty-five percent of the homes with
children in the United States—representing
more than 11 million homes with more than

22 million children younger than 18 years—
have firearms. Although there has been much
debate over gun control and gun rights, there
has been a fair amount of consensus that fire-
arms in homes with children should be stored
in an inaccessible manner. Thirty-nine percent
of the homes with children and firearms store
the firearms in the manner that makes them
least accessible to children: locked (in a locked
place or with a trigger lock), unloaded, and
separate from ammunition. Many firearms are
stored in a manner that increases the chances

of a child’s gaining access to a firearm and dis-
charging it. More than 4.7 million homes with
more than 8.3 million children store firearms
unlocked, including about 946000 homes with
firearms unlocked and loaded and about
425000 homes with firearms unlocked, un-
loaded, and with ammunition.

Reports from the 1980s and early 1990s,
many of them based on data from national
polls, typically found firearms reported in
40% to 50% of homes.38,39 However, recent
studies have found percentages more similar
to our finding that firearms are reported in
35% of US homes (regardless of whether
there are children in the home).27,38 It is not
clear whether firearm ownership has recently
declined or whether the differences reflect
different survey methodologies and biases.

A strength of the NHIS is that it covers
a nationally representative sample with a rel-
atively high response rate. Another strength
is that the firearm items were incorporated
into an extensive interview, so interviewers
had time to develop a rapport with respon-
dents and could ask sensitive questions in the
context of less sensitive items. Nonetheless,
reporting bias is always possible in a survey
such as this one.

Registered firearm owners have been
generally found to provide valid responses to
questions about firearm ownership, although
even some of them fail to report their firearms
on surveys.40,41 Although less is known about
unregistered firearm owners, we believe that
at least some would have denied having a fire-
arm, particularly in a survey sponsored by the
federal government. Because home inter-
views were conducted by an interviewer pre-
viously unknown to the respondent, some
respondents without firearms might have
reported having one because, for safety rea-
sons, they did not want anyone to know that
they had no firearm in the home. In addition,
the interview was conducted with a random
adult in the home, so some respondents may
not have known about a firearm that was kept
by a spouse or an adolescent. This may in part
explain why men were more likely than
women to report firearms, even though most
lived in 2-adult homes.

Similarly, in homes with children and
firearms, we found a smaller percentage with
firearms unlocked and loaded (9%) than was
found in some prior studies. For example,
Hemenway et al. found in a national tele-
phone survey of firearm owners that 14% of
the respondents with children younger than
18 years kept firearms unlocked and loaded.28

By contrast, our findings were slightly higher
than those of a study of parents in 29 pediatric
practices in 7 states, which found that 7% of
the parents with firearms in the home had at
least 1 firearm unlocked and loaded.32 We

TABLE 2—Logistic Regressions Predicting the Presence of Firearms in Homes
With Children and Predicting Storage of Firearms in Homes With
Children and Firearms

Firearms Stored Unlocked
One or More Firearms and Loaded or With  
in the Homea (n=6368) Ammunitionb (n=2134)

Odds Ratio (95% CI) Odds Ratio (95% CI)

Age of youngest child, y
<1 0.85 (0.72, 1.01) 0.58 (0.41, 0.83)
1–4 0.80 (0.62, 1.04) 0.69 (0.43, 1.10)
5–12 0.83 (0.65, 1.04) 0.47 (0.28, 0.79)
13–17 1.00 . . . 1.00 . . .

Race/ethnicity of respondent
African American 0.39 (0.31, 0.50) 0.62 (0.38, 1.01)
Hispanic 0.33 (0.26, 0.41) 0.88 (0.39, 1.97)
Other 0.31 (0.22, 0.45) 0.69 (0.17, 2.75)
White 1.00 . . . 1.00 . . .

Adults in home
Adult male present 3.93 (3.03, 5.09) 0.75 (0.44, 1.26)
Only adult female(s) present 1.00 . . . 1.00 . . .

Education of parent/guardianc

Grades 1–11 1.10 (0.84, 1.44) 1.46 (0.32, 1.03)
Grade 12 1.40 (1.20, 1.63) 1.21 (0.85, 1.72)
1–3 years of college 1.23 (1.05, 1.45) 1.26 (0.89, 1.78)
≥4 years of college 1.00 . . . 1.00 . . .

Poverty level
Below poverty threshold 0.42 (0.34, 0.53) 1.14 (0.75, 1.73)
At or above poverty threshold 1.00 . . . 1.00 . . .

Metropolitan statistical area size in persons
Non–metropolitan statistical area 3.47 (2.86, 4.21) 1.29 (0.86, 1.91)
<100000 2.39 (0.95, 5.97) 0.95 (0.63, 1.44)
100000–249999 2.36 (1.91, 2.91) 1.38 (0.84, 2.26)
250000–999999 1.36 (1.12, 1.65) 1.15 (0.76, 1.74)
≥1000000 1.00 . . . 1.00 . . .

Region
Midwest 0.68 (0.57, 0.82) 0.47 (0.29, 0.74)
Northeast 0.37 (0.28, 0.49) 0.31 (0.17, 0.58)
West 0.75 (0.61, 0.92) 0.51 (0.36, 0.72)
South 1.00 . . . 1.00 . . .

Occupation
Protective services 3.39 (2.35, 4.89) 3.46 (2.19, 5.47)
Other 1.00 . . . 1.00 . . .

Military experience
Yes 1.36 (1.16, 1.60) 1.16 (0.87, 1.57)
No 1.00 . . . 1.00 . . .

Note. CI=confidence interval.
aOdds ratios were obtained with logistic regression to predict the presence of a firearm in

the home for homes with children. The dependent variable was set to 1 if the respondent
reported ≥1 firearm in the home, and it was set to 0 if the respondent reported no
firearms in the home.

bOdds ratios were obtained by predicting how firearms are stored in homes with firearms
and children. The dependent variable was set to 1 if firearms were stored unlocked and
loaded or with ammunition and it was set to 0 if they were stored in another manner.

cHighest education level of responsible adult family member(s) in the home.



April 2000, Vol. 90, No. 4592 American Journal of Public Health

Schuster et al.

expected our national sample to show a higher
rate of unlocked and loaded firearms than the
pediatric sample, given the uneven age distri-
bution and other biases that can occur with a
practice-based convenience sample. The
NHIS item on trigger locks, which enabled
expansion of the definition of a “locked” fire-
arm, may explain some of the differences as
well. We also believe that people with fire-
arms (in our study and in other studies) may
overreport storing them locked, unloaded, and
separate from ammunition because that is
generally the socially desirable response.

The NHIS did not ask people why they
had firearms or why they stored them in a par-
ticular manner. Other studies have suggested
that a major reason that people keep firearms
unlocked and loaded is for protection.28,30,33

Accessible firearms used for protection may
save lives and prevent injuries. Studies of the
incidence of defensive firearm use report
widely divergent numbers.38,42–44 These studies
face many methodological challenges,39,42–45

and it is difficult in such studies to determine
whether the outcome of a defensive use would
have been worse without access to a firearm
and whether a locking mechanism would have
prevented timely defensive use of a firearm.

Various strategies have been proposed to
prevent children from gaining access to and
using firearms stored in the home: inclusion
of trigger locks with all firearms for sale,
manufacture of “personalized” firearms that
can be fired only by authorized users, and
addition of an indicator to firearms that signi-
fies when ammunition is in the firing cham-
ber.22,46,47 Another approach is to use the judi-
cial system to create incentives to reduce the

risk of children gaining access to firearms
(e.g., firearm storage laws). Each of these
approaches has proponents and opponents.

Several medical organizations recom-
mend that physicians address firearm-related
issues with their patients and their patients’
parents,20,48,49 and several articles include
recommendations for how to address fire-
arm and violence issues in the clinical set-
ting.50–55 In addition, the American Academy
of Pediatrics provides a self-training program
to teach physicians how to provide counsel-
ing.56 Studies suggest that many physicians,
whether they care for children or adults, do
not provide counseling on firearm safety.57–64

With limited time to provide counseling on
many topics, physicians, nurses, and other
clinicians must decide which issues are most
important to address individual families. In
making such decisions, clinicians may want
to keep in mind that many US homes with
children have firearms and that several stud-
ies have shown that parents are receptive to
clinical provision of advice about firearm
storage and safety.65,66 Clinicians also may
want to tailor advice to their patients’ individ-
ual needs and circumstances.

Several studies have shown that many
adolescents own or have access to f ire-
arms,67–71 so special efforts may be warranted
to address firearm safety issues directly with
adolescents.72 Few evaluations of clinical or
other strategies to increase firearm safety
have been published; further research on such
strategies is needed.

Clinicians, public health workers, and
lawmakers, of course, do not control what
goes on in the homes of children. Ulti-

mately, families will decide what they feel is
best for their particular circumstances. We
can, however, make sure that when families
make these decisions, they are informed
about the risks associated with firearms and
how to reduce those risks.
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