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Introduction

In 1994, 38 505 people died in the
United States as a result of firearm injuries,
and approximately 100 000 nonfatal firearm
injuries were treated in US hospital emer-
gency departments." 2 Firearms are associ-
ated with about 60% of suicides and 70% of
homicides.' Among young people 10 to 14
and 15 to 24 years of age, firearms are the
second most common cause of death, ex-
ceeded only by unintentional injuries.3

The type of firearm and the manner in
which it is stored are related to the like-
lihood that a firearm will be linked to an
injury. Recent data, for example, indicate
that handguns, which constitute about one
third of the firearms in the United States,4
account for 70% to 90% of fatal firearm
injuries.57 Handguns also are about 5 times
more likely to be kept loaded than long
guns.4

Efforts to reduce the incidence of fire-
arm injuries should be guided by, among
other things, information about the number,
manner of storage, and type of firearms.
National,8 state,9-'3 and local'4"15 surveys
indicate geographic variations in the preva-
lence of households with firearms, rates
ranging from 25% in San Diego to 53% in
Louisiana. To examine variation in state and
regional exposure to household firearms, we
analyzed data from 22 population-based
state surveys estimating the prevalence of
adults living in households with firearms,
loaded firearms, and handguns. We also esti-
mated the number of children living in
households with loaded firearms.

Methods

Data were obtained from 1991 through
1995 surveys of the Behavioral Risk Factor
Surveillance System. (Details have been
published elsewhere.'6"1 7) Briefly, state
health departments conduct monthly tele-
phone surveys of randomly selected per-
sons 18 years old and older. Over the 5-year
study period, 22 states asked about house-
hold firearms (Table 1). We analyzed data
from all states except Louisiana, whose data
had already been published.'2 The median

sample size was 2061, the median response
rate'8 was 66.9%, the median proportion of
homes with telephones was 95.6%, and the
median refusal rate for the firearm section
was 2.0%. For states that asked firearm
questions in more than 1 year, we used the
most recent data.

Twelve states collected data in 1995
using identical questions. Prior to that year,
states developed firearm questions indepen-
dently, and there was variability in wording
(survey questions are available from the
authors). Respondents commonly were asked
1 of 3 types of questions: Was there a firearm
in the household? (21 states); Was there a
loaded firearm in the household? (21 states);
or Was there a handgun in the household?
(10 states). For our analyses, if any firearm
was a handgun, the household was consid-
ered to have a handgun. If any fireann was
stored loaded, the household was considered
to have a loaded firearm. Data were stratified
by age, sex, race/ethnicity, education, income,
metropolitan status, '9 and (1993 through
1995 only) presence of children less than
18 years of age in the household.

Estimates were weighted to each state's
adult population, and we excluded unknown
or missing data from all analyses.
SUDAAN20 was used to calculate standard
errors and 95% confidence intervals. Esti-
mates for subpopulations were not reported
if denominators contained fewer than 100
respondents. We used 1990 census data2' to
estimate the number of children exposed to
loaded household firearms."
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Results

Among 21 states, the prevalence of
adults living in households with firearms
ranged from 12% in New Jersey to 57% in
Idaho, and the prevalence of adults living in
households with loaded firearms ranged
from 1% in Rhode Island to 23% in Lou-
isiana and Mississippi (Table 1). Among 18
states, the prevalence of children less than
18 years of age living in households with
loaded firearms ranged from 2% in Con-
necticut and Delaware to 12% in Kansas
and Mississippi. Among 10 states, the
prevalence of adults living in households
with handguns ranged from 5% in Rhode
Island to 36% in Louisiana.

Living in homes with firearms was least
common in the Northeast and most common
in the South. Living in homes with loaded
firearms was least common in the Northeast
and most common in the South and the
West. Intraregional, state-specific estimates
differed severalfold (Table 1). For example,
the prevalence of adults living in households
with firearms ranged from 12% to 41% in
the Northeast and from 30% to 57% in the
West. In the Midwest, the prevalence of chil-
dren living in households with loaded fire-
arms ranged from 3% to 12%.

Despite these differences in preva-

lence among states, patterns of household
and personal characteristics of adults in
households with firearms were similar. For
example, men were significantly more

likely than women to live in households
with firearms and households with hand-
guns in all states, and they were signifi-
cantly more likely to live in households
with loaded firearms in 19 of 20 states
(New Jersey was the exception) (Table 2).
Similarly, in many states, living in non-

metropolitan households, having higher
incomes, and being White were indepen-
dently associated with living in a house
with firearms, loaded firearms, and hand-
guns. Adults living in households with and
without children less than 18 years of age

were equally likely to have firearms. How-
ever, adults living in households with chil-
dren were less likely to have loaded
firearms and handguns (Table 2).

A few situations in which the state-spe-
cific pattern differed from the general pattern
were noted. For example, contrary to the
case in other states, non-Whites in Michigan
were significantly more likely than Whites
to live in households with loaded firearms
and handguns. Michigan, Wisconsin, and
Rhode Island were the only states (out of 10)
in which the prevalence of adults living in
households with handguns was less than half
of all households with fireanns.

Discussion

Recent surveys indicate that about
35% of adults in the United States live in
households with 1 or more firearms,4'22'23
about 20% live in households with hand-
guns,4 and about 12% live in households
with loaded firearms.424 Our data from 22
state-specific surveys are consistent with
these national estimates but demonstrate
that state-specific prevalence estimates
range widely around the national average.

Previous surveys have indicated that male,
White, nonmetropolitan, and wealthier resi-
dents are more likely to live in households
with firearms, findings generally exhibited
by the individual states as well. However,
departures from the general pattern were

noted in the present study (e.g., the racial
pattern in Michigan and the relatively low
prevalence of handguns in Michigan, Wis-
consin, and Rhode Island), indicating the
value of state and local surveys.

In most states, adults living with chil-
dren were less likely than those living with-

out children to reside in households with
handguns and loaded firearms. Neverthe-
less, the prevalence of children living in
households with a loaded firearm ranged
from 2% to 12% in the 18 states for which
we could make an estimate, representing a

total of more than 1.5 million children. Sur-
veys of families visiting a pediatrician have
yielded similar prevalences.25'26 Although
unintentional firearm fatalities among chil-
dren younger than 15 years of age account
for less than 1% of all firearm fatalities,'
they are among the most tragic and the
most preventable, and most of them occur

in the home.2729
There are limitations to our report, and

variation among the states in the wording of
questions seems most important. The 12
states collecting data in 1995 used identical
questions; prior to 1995; however, differ-
ences existed. For example, when asking
about firearms in the household, some states
inquired simply whether a "gun" was pres-
ent. Others asked about "any kind" of
firearm. Some limited the query to "work-
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TABLE 1-Prevalence of Adults Living in Households with Any Firearms,
Adults and Children Living in Households with Loaded Firearms,
and Adults Living in Households with Handguns, by State: 1991
through 1995

Any Loaded Any
Household Household Firearm Household

Region, State, and Firearm, Adults, Children, Handgun,
Year of Survey % (95% CI) % (95% CI) % (95% CI) % (95% Cl)

Northeast
Connecticut (1995) 18 (16, 20) 4 (3, 5) 2 (1, 3) ...

Delaware (1995) 28 (26, 30) 6 (5, 7) 2 (1, 3) ...

New Jersey (1995) 12 (10,14) 4 (3,5) 3 (2,4) ...

New York (1995) 14 (12,16) 5 (4,6) 4 (3,5) ...
Pennsylvania (1994) 41 (39,14) 4 (3, 5) 4 (3, 5) 22 (20, 24)
Rhode Island (1991) 14 (11,17) 1 (1,1) ... 5 (3, 7)

Midwest
Indiana (1995) 40 (38, 42) 11 (10,12) 9(7,11)
Kansas (1995) 41 (38, 44) 10 (8,12) 12 (9,15)
Michigan (1992) 46 (44, 48) 6 (5, 7) ... 18 (16, 20)
Wisconsin (1994) 49 (46, 52) 4 (3, 5) 3 (2, 4) 20 (17, 23)

South
Kentucky (1995) 49 (46, 52) 15 (13,17) 8 (6, 10) 31 (29, 33)
Louisianab (1992) 53 23 ... 36
Mississippi (1995) 55 (52, 58) 23 (21, 25) 12 (10,14) ...

Oklahoma (1992) 54 (51, 57) ... ... 36 (33, 39)
West Virginia (1995) 51 (49,53) 13 (11,15) 9 (7,11) ...

West
Arizona (1995) 33 (30, 36) 15 (13,17) 10 (8,12) ...
California (1994) 30 (28, 32) 8 (7, 9) 5 (4, 6) 21 (19, 23)a
Colorado (1993) 38 (35, 41) 9 (8,10) 5 (3, 7) 25 (23, 27)
Idaho (1995) 57 (54, 60) 15 (13, 17) 10 (8,12) ...

New Mexico (1995) 43 (41, 45) 17 (15,19) 8 (6,10) ...

Oregon (1993) 49 (47, 51) 14 (13,15) 9 (7, 11) 30 (28, 32)
Washington (1994) ... 15 (14,16) 9 (7,11) ...

Note. Cl = confidence interval.
aHandgun data are from 1994 for Kentucky and from 1993 for California.
bLouisiana data are unweighted.
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TABLE 2-Associations between Demographic Characteristics of Adults with Any Household Firearm, Any Loaded
Household Firearm, and Any Handgun

Any Household Firearm Loaded Household Firearm Any Household Handgun
States with States with States with
Significant Significant Significant

Median OR Differences,a Median OR Differences,a Median OR Differences,a
Demographic Characteristic (Range) % (no.) (Range) % (no.) (Range) % (no.)

Sex
Male 1.9 (1.7-2.3) 100 (20) 2.3 (1.8-3.7) 95 (19) 1.7 (1.3-3.6) 100 (9)
Female (referent) ... ... ... ... ... ...

Metropolitan status
Nonmetropolitan 1.9 (1.2-3.2) 89 (18) 1.4 (0.9-2.5) 28 (18) 1.8 (1.3-2.1) 100 (8)
Metropolitanb (referent) ... ... ... ... ... ...

Income, $
35000+ 2.7 (1.3-4.5) 85 (20) 1.6 (0.9-3.7) 42 (19) 2.3 (0.7-3.7) 89 (9)
15000-34 999 1.9 (0.8-2.9) 75 (20) 1.5 (0.9-3.8) 21 (19) 1.9 (0.5-2.1) 78 (9)
<15000 (referent) ... ... ... ... ... ...

Race/ethnicity
White non-Hispanic 2.1 (1.1-4.1) 84 (19) 1.7 (0.4-2.5) 39 (18) 1.5 (0.7-4.3) 44 (9)
Other (referent) ... ... ... ... ... ...

Children in household
Yes 1.1 (0.8-1.3) 0 (17) 0.6 (0.4-1.0) 67 (18) 0.8 (0.7-1.0) 50 (6)
No (referent) ... ... ... ... ... ...

Age, y
18-34 1.2 (0.6-2.0) 20(20) 1.4(0.5-3.6) 16(19) 1.0 (0.7-2.8) 11 (9)
35-64 1.4 (0.8-3.5) 40(20) 1.4 (0.7-2.4) 32(19) 1.2(0.8-3.2) 11 (9)
65+ (referent) ... ... ... ...

Education
Less than high school 1.4 (0.7-1.9) 25 (20) 1.2 (0.7-1.6) 5 (19) 1.1 (0.0-1.6) 22 (9)
High school diploma 1.3 (0.8-1.9) 45 (20) 1.2 (0.9-1.8) 11 (19) 1.4 (0.9-1.4) 22 (9)
More than high school (referent) ... ... ... ... ... ...

Note. OR = odds ratio.
aSignificant difference between referent and comparison group means that the 95% confidence interval for the odds ratio excludes 1.0.
bWithin a metropolitan statistical area.

ing" or "operable" firearms. BB guns were
specifically excluded by 1 state but usually
not mentioned. Because the differences
among the reported prevalences in this study
generally were large and did not vary sys-
tematically with the wording of questions, it
seems unlikely that the state-to-state varia-
tion was due solely to phraseology.

Another possible limitation is the re-
liance on self-reported data. The literature
contains little information about the relia-
bility and validity of responses to ques-
tions about firearms, although the extant
data suggest that most individuals respond
truthfully.1530

In summary, there is appreciable varia-
tion among states in the prevalence of house-
hold exposure to firearms, loaded firearms,
and handguns. Data from these 22 state sur-
veys are consistent with information from
national surveys concerning demographic
subgroups but indicate that local patterns of
ownership and storage often differ from the
national average. As more state and local
data about the prevalence, types, and storage
of firearms become available, they will fur-
ther our understanding of the causes of fatal

and nonfatal firearm injuries, and they can
guide state and local policymakers in their
efforts to reduce such injuries. D
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Errata

In: Cuckle H. Rational Down syndrome screening policy. Am JPublic Health. 1998;88:558-559.
The academic degree listed for the author should have been DPhil, not MA, MSc.

In: Wittkowski KM, Susser E, Dietz K. The protective effect of condoms and nonoxynol-9 against HIV infection. Am J
Public Health. 1998;88;590-596.

Dr. Wittkowski's e-mail address was incorrect; the correct address is kmw@uni-tuebingen.de.
In Table 1, the number of individuals given in the lower left cell of the table should have been 22, not 2.
In the formula for adjusting sample size computations (fourth line on page 592), the superscript 9 at the end of the for-

mula should have been a prime. The formula should have read
(nt, nt)' = (nx-x, nu+x)'

In the formula for measuring ordinal data (bottom of column 2, page 592), the equal sign at the end of the formula should
have been subscript. The formula should have read

s/'= 1 - varreQsri/var7i= Ii.

In: Karim QA, Karim SSA, Coovadia HM, Susser M. Informed consent for HIV testing in a South African hospital: is it
truly informed and truly voluntary? Am JPublic Health. 1998;88:637-640.

There were no dates given for the data presented in tables 1 through 3. The data are from the period November 1991 to
mid-March 1992.

For reference 12, the publisher is McGraw Hill, Rodney M. Coe; the place of publication is New York, NY.
For reference 13, the publisher is Free Press.
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