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Introduction: Firearm-related unintentional and suicide death rates in adolescents are higher in
rural areas. In 2020, the overall rural firearm death rate was 28% higher than the urban rate. Firearm
access significantly increases the risk. The study objective was to evaluate firearm exposure and
storage practices in the homes of rural adolescents.

Methods: We conducted a cross-sectional, anonymous survey of attendees at the 2021 National
FFA (formerly Future Farmers of America) Convention & Exposition. Descriptive, bivariate, and
multivariable logistic regression analyses were performed.

Results: A total of 3,296 adolescents 13-18 years of age participated in our survey. Overall, 87%
of respondents reported having rifles/shotguns, 71% had handguns, and 69% had both rifles/
shotguns and handguns in their homes. The odds of those living on farms having rifles/shotguns
and handguns were 7.5 and 2 times higher, respectively, as compared to those from towns. Rifles/
shotguns and handguns were stored unlocked and/or loaded at least some of the time in 63% and
64% of homes, respectively. Respondents from farms had 1.5 and 1.7 times greater odds of having
rifles/shotguns and handguns stored unlocked and loaded, respectively, as compared to those
from town. The South, West and Midwest had odds that were 5.9, 3.2, and 2.8 times higher for
rifles/shotguns and 8.1, 5.2, and 4.3 times greater for handguns to be stored loaded and unlocked,
respectively, as compared to the Northeast. Only 43% of respondents reported ammunition being
locked and stored separately from firearms.

Conclusion: Most rural adolescents surveyed lived in homes with firearms, and a large proportion
of those firearms were not stored safely. Firearm presence and storage differed by region and home
setting. Unsafe storage practices could be contributing to the higher unintentional and suicide death
rates seen in rural areas. [West J Emerg Med. 2025;XX(X)XXX-XXX.]
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INTRODUCTION

Firearm-related injuries are the leading cause of death in
the United States for children and adolescents.' There were
4,357 firearm-related deaths in this age group in 2020, which
was a 30% increase from the previous year and more than
double the rate of increase for other ages.>* Increases were
seen for all types of firearm-related deaths—suicides,
homicides, unintentional, and those undetermined.>* The US
stands alone among developed countries for firearms being the
leading cause of youth fatalities.?

Studies have shown that the presence of firearms in the
home is associated with increased risk of firearm-related
unintentional, homicide, and suicide deaths.*” Over half of all
youth unintentional firearm deaths occur in the victim’s home,
and the firearms used were stored loaded and unlocked in over
70% of the cases with known storage information.® In
addition, approximately 85% of firearm-related homicides in
children <12 years of age have occurred in the home.’

Rural households are more likely to have firearms as
compared to urban areas.'’!? Youth firearm-related suicide and
unintentional death rates are also significantly higher in rural
communities as compared to urban areas.>'*'¢ In 2020, the
rural firearm death rate was 28% higher than the urban rate,
largely driven by rural firearm suicide deaths including
youth.'” In fact, over the past three decades, over half of all
adolescent suicides have been committed with firearms.'$°In
addition, the hospitalization rate for pediatric firearm-related
injuries is higher for rural than for urban youth with
unintentional injuries being the leading cause.’ Furthermore,
the unintentional firearm death rate for rural teenagers aged
14-17 years is double the rate for urban adolescents."

The American Academy of Pediatrics (AAP) guidelines
for firearm-related anticipatory guidance states that firearms
should be unloaded and locked, with ammunition locked
separately from the firearm.?! It has been estimated that
locking all firearms could reduce youth firearm deaths by up
to 32%.% Understanding demographic differences in firearm
ownership and storage practices is important when developing
strategies for effective anticipatory guidance and firearm-
injury prevention programs. Our objective in this study was to
determine firearm exposure and storage practices in the homes
of rural adolescents, and to identify factors associated with
unsafe firearm storage. This expands upon our earlier study
conducted among rural adolescents in Iowa.'?

METHODS
Study Population

A cross-sectional survey was conducted of a convenience
sample of adolescents attending the 2021 National FFA
(formerly Future Farmers of America) Convention &
Exposition in Indianapolis, Indiana. The FFA has nearly
950,000 members in over 9,000 chapters in all 50 states,
Puerto Rico, and the US Virgin Islands. Members are typically
in the 5"-12" grade. Around 60,000 students, teachers,

Population Health Research Capsule

What do we already know about this issue?
Rural households are more likely to have
firearms in the home compared to urban. Youth
firearm suicide and unintentional death rates
are higher in rural areas.

What was the research question?
What factors are associated with unsafe firearm
storage in the homes of rural adolescents?

What was the major finding of the study?
Nearly 90% of rural adolescents surveyed
reported having at least one firearm in their
home and over 60% endorsed some form of
unsafe storage.

How does this improve population health?
Most rural youth live in households with
unsafe firearm storage. Targeted efforts to
increase safe storage may prevent youth
unintentional injury and suicide.

administrators, former FFA members, exhibitors, and guests
attended the conference. Conference attendees completed an
anonymous survey at the study institution’s injury prevention
booth. Team members administered the surveys to respondents
who were instructed to complete them independently. Survey
data was entered into Qualtrics (Qualtrics International, Inc,
Provo, UT). As an incentive for completing the survey,
participants were provided a modest prize (eg, lip balm,
trucker cap) as determined by chance via a spinning wheel.

Survey

The survey was developed by the study institution’s
Firearm Safety Task Force. Demographic data collected
included age (years), gender (male, female, other, choose not
to respond), residence (on a farm, in the country but not on a
farm, in town), race/ethnicity (White, Black, Hispanic Latinx,
Asian, Native Hawaiian/Pacific Islander, Native American/
Alaska Native, mixed, other) and the state of residence. In the
survey, the term “firearm” was defined as a weapon “from
which a bullet or other projectile is fired by gunpowder,” and
did not include BB guns, pellet guns, or dart guns. The term
“home” included “the place you sleep and all other buildings
your family owns on the same property.” A firearm was
considered “loaded” if there was ammunition in the firearm
including the magazine, tube, chamber or other. A firearm was
considered “unlocked” if it was “not locked in a storage place
or not stored with a trigger lock or cable.”

Western Journal of Emergency Medicine
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The survey asked whether there were any rifles/shotguns
or handguns in the home. Answer choices included “yes” and
“not that [ know of.” For respondents who answered “yes,”
they were then asked if the firearms were stored “loaded,”
“unlocked,” or “both loaded and unlocked.” Respondents
could select “yes, always,” “yes, sometimes,” “no, never,” or
“not sure” for each of the storage questions. The survey asked
how the ammunition was stored with answer options including
“locked with firearms,” “locked separately,” “not locked,” and
“not sure.” For the purposes of analysis, safe storage was
defined as the firearm being stored unloaded and locked.

29 ¢

Data Analysis

Completed surveys were provided by the Firearm Safety
Task Force to the research team for analysis. The study
institution’s institutional review board deemed the research
exempt as the analysis was performed on an anonymously
collected existing dataset. Aggregate survey results were
exported as an Excel spreadsheet (Microsoft Corp, Redmond,
WA) and imported into Stata 15.1 (StataCorp, College Station,
TX). Analysis was limited to those ages 13-18 years. We
performed descriptive (frequencies), bivariate (chi square,
Fisher exact test), and multivariable logistic regression
analyses. All P-values were two-tailed, and a value <0.05 was
considered statistically significant. Missing data were not
included in the analyses.

RESULTS
Subject Demographics

A total of 3,296 adolescents completed the survey. The
proportion of males and females was nearly equivalent, and
66% were 16-18 years of age (Table 1). Nearly three-quarters
lived outside of a town. Over 90% were non-Hispanic (NH)
White. Respondents were from Puerto Rico and every US
state except Maine, Massachusetts, New Hampshire, and
Vermont. About two-thirds of participants lived in the
Midwest US Census Region, one-fifth lived in the South, and
<10% each lived in the West and Northeast.

Firearms in the Home

The vast majority (87%) reported having at least one rifle/
shotgun, and 71% reported having at least one handgun in their
home. Approximately 70% of respondents reported the presence
of both a rifle/shotgun and a handgun in the home. A small
percentage reported having handguns only, and 18% reported
having rifles/shotguns only. Overall, 89% reported having at
least one firearm (rifle/shotgun and/or handgun) in the home.

Demographic Comparisons of Rifle/Shotgun Presence in
the Home

Males, those living on a farm or in the country/not a farm,
and NH Whites all had higher proportions with rifles/shotguns
in their home relative to their peers (Table 2). The odds of
males reporting rifles/shotguns in their homes was twice as

Table 1. Demographic and firearm-related variables of adolescent
survey respondents.

n (column %)?

Group N 3,296
Sex
Male 1,623 (50)
Female 1,639 (50)
Other 16 (<1)
Age
13 years 60 (2)
14 years 327 (10)
15 years 710 (22)
16 years 890 (27)
17 years 947 (29)
18 years 353 (11)
Residence
Farm 1,495 (45)
Country/not a farm 1,116 (34)
Town 679 (21)
Race/Ethnicity
Non-Hispanic White 3,025 (92)
Other races/ethnicities 261 (8)
US Census regions
South 692 (21)
West 294 (9)
Midwest 2,173 (67)
Northeast 11 (3)
Rifle/shotgun in home
Yes 2,856 (87)
Not that | know of 436 (13)
Handgun in home
Yes 2,342 (71)
Not that | know of 946 (29)
Combined firearms in home
Both rifle and handgun 2,275 (69)
Rifle/shotgun only 581 (18)
Handgun only 67 (2)
None that | know of 369 (11)

@The sum of n may not equal the total Group N due to missing
values.

high as females. Individuals living on a farm and living in the
country/not a farm had odds that were 7.6 and 3.5 times
greater than those living in town, respectively. Individuals
identifying as other races than NH White had odds that were
70% lower than respondents who identified as NH White. The
odds of rifles/shotguns in the home were more than twice as
high for those residing in the Midwest, South, or West US
Census regions as compared to those in the Northeast.
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Table 2 Bivariate and multivariate logistic regression analyses regarding the presence of rifles/shotguns and handguns in the homes of
adolescent survey respondents.

Rifle/shotgun in the home Logistic regression analysis®
Yes No°
n (row %)° n (row %)° P-value Odds ratio Confidence interval
Group N 2,856 (87) 436 (13)
Sex
Male 1,483 (92) 138 (9) <0.001 2.08 1.65-2.62
Female 1,350 (83) 287 (18) 1.0 (ref)
Age
16-18 years 1,887 (86) 301 (14) 0.20 0.91 0.71-1.15
13-15 years 962 (88) 133 (12) 1.0 (ref)
Residence
Farm 1,407 (94) 86 (6) <0.001 7.56 5.69-10.05
Country/not a farm 988 (89) 128 (12) 3.64 2.81-4.70
Town 456 (67) 221 (33) 1.0 (ref)
Race/ethnicity
Non-Hispanic White 2,671 (88) 352 (12) <0.001 1.0 (ref)
Other races/ethnicities 178 (68) 83 (32) 0.30 0.21-0.41
U.S. Census Region
South 600 (87) 92 (13) 0.01 2.51 1.47-4.29
West 255 (87) 39 (13) 2.76 1.50-5.07
Midwest 1,900 (88) 271 (12) 2.34 1.43-3.84
Northeast 85 (77) 26 (23) 1.0 (ref)
Handgun in the home Logistic Regression Analysis?
Yes No®
n (row %)° n (row %)° P-value Odds ratio Confidence Interval
Group N 2,342 (71) 946 (29)
Sex
Male 1,231 (76) 387 (24) <0.001 1.51 1.29-1.77
Female 1,092 (67) 544 (33) 1.0 (ref)
Age
16-18 years 1,539 (70) 647 (30) 0.13 0.87 0.73-1.03
13-15 years 797 (73) 296 (27) 1.0 (ref)
Residence
Farm 1,114 (75) 377 (25) <0.001 2.02 1.65-2.46
Country/not a farm 829 (74) 285 (26) 1.97 1.60-2.44
Town 395 (58) 282 (42) 1.0 (ref)
Race/ethnicity
Non-Hispanic White 2,173 (72) 846 (28) 0.001 1.0 (ref)
Other races/ethnicities 162 (62) 99 (38) 0.61 0.46-0.82
US Census Region
South 564 (82) 128 (18) p<0.001 3.55 2.30-5.48
West 229 (78) 64 (22) 3.00 1.85-4.86
Midwest 1,474 (68) 694 (32) 1.59 1.07-2.37
Northeast 63 (57) 48 (43) 1.0 (ref)

aThis analysis controlled for all other variables in the table.

®The actual response was “Not that | know of” as homes may have had firearms, but the adolescent respondent may not have known
that they were present.

¢The sum of n for a variable may not equal the total Group N due to missing values.
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Table 3 Storage of firearms and of handguns in the homes of
adolescent survey respondents.

Rifles/shotguns
n (column %)2

Handguns
n (column %)°

Stored loaded

No 1,680 (64) 1,131 (52)

Yes, always 332 (13) 469 (21)

Yes, sometimes 632 (24) 578 (27)
Stored unlocked

No 1,357 (50) 1,126 (51)

Yes, always 486 (18) 401 (18)

Yes, sometimes 859 (32) 674 (31)
Stored loaded and unlocked

No 2,055 (78) 1,466 (68)

Yes, always 164 (6) 246 (11)

Yes, sometimes 426 (16) 452 (21)
Overall storage

Safe storage® 950 (37) 764 (36)

Unsafe storage? 1,603 (63) 1,348 (64)

@Does not include those who had no rifles/shotguns in the home or
were unsure of storage.

®Does not include those who had no handguns in the home or
were unsure of storage.

°Firearms always stored unloaded and locked.

dFirearms stored at least sometimes loaded and/or unlocked.

Demographic Comparisons of Handgun Presence in the
Home

For the presence of handguns in the home, males, those
living on a farm or in the country/not a farm, and NH Whites
all had higher proportions relative to their peers (Table 2).
Males had odds about 1.5 times greater than females of having
a handgun in the home. Those living on a farm or in the
country/not a farm both had odds that were twice that of those
living in town. Respondents of other races than NH White had
odds about 40% lower than NH Whites. The odds of handguns
in the home were 1.6, 3.0, and 3.6 times higher for
respondents from the Midwest, West, and South US Census
regions, respectively, as compared to the Northeast.

Firearm Storage Practices in the Home

Over one-third of respondents reported that rifles/shotguns
were stored loaded at least some of the time, and half reported
they were sometimes or always stored unlocked (Table 3).
Among all respondents aware of rifle/shotgun storage
practices in their homes, over one-fifth reported they were
stored locked and unloaded at least some of the time. Overall,
over three-fifths of respondents reported unsafe rifle/shotgun
storage in the home. For those reporting handguns in the
home, nearly half reported their handguns being stored loaded
at least some of the time (Table 3). About half also reported

handguns being stored unlocked at least sometimes. Moreover,
just under one-third of respondents reported handguns being
stored both loaded and unlocked at least some of the time.
Overall, nearly two-thirds of participants reported unsafe
handgun storage in the home.

Demographic Comparisons of Rifle/Shotgun Storage in the
Home

Males had higher proportions of reporting rifles/shotguns
being stored unlocked in the home (Table 4). The odds of males
reporting rifles/shotguns being stored unlocked and stored
loaded/unlocked were 1.7 and 1.3 times greater, respectively,
than females. Older teens (16-18 years) had higher proportions
and greater odds (1.3 times) of reporting rifles/shotguns as
being stored unlocked as compared to younger teens. Those
living on a farm had higher proportions reporting unsafe rifle/
shotgun storage than those who lived elsewhere. The odds of
having rifles/shotguns stored loaded, unlocked, and loaded and
unlocked were 1.4, 1.7 and 1.5 times greater, respectively, for
those living on a farm vs those from towns.

There were differences in rifle/shotgun storage by US
Census Region with respondents from the South having higher
proportions and those from the Northeast having lower
proportions reporting unsafe storage. Moreover, youth from the
South had 3.4 and 1.9 times higher odds of reporting rifles/
shotguns being stored loaded and being stored unlocked,
respectively, as compared to those from the Northeast.
Similarly, respondents from the West had 1.8 times higher odds
of reporting rifles/shotguns being stored unlocked relative to
those from the Northeast. Finally, the odds of youth reporting
having firearms being stored both loaded and unlocked for the
Midwest, West and South were 2.8, 3.2 and 5.9 times greater,
respectively, as compared to respondents from the Northeast.

Demographic Comparisons of Handgun Storage in the
Home

Many similarities were seen in the demographics of
reporting unsafe rifle/shotgun and unsafe handgun storage
(Table 5). There were higher proportions of males reporting
unsafe handgun storage with the odds of males reporting
handguns being stored loaded, unlocked, and loaded/unlocked
being 1.2, 1.5 and 1.7 times greater, respectively, than females.
Older teens had higher proportions reporting unsafe handgun
storage in the home, with the odds of older teens reporting
handguns being stored unlocked and loaded/unlocked being
1.5 and 1.4 times higher, respectively, than younger teens. The
odds of having handguns stored unlocked were 1.8 times
greater for those from farms and 1.4 times higher for those
from the country/not a farm as compared to those from towns.
Similarly, those from farms and from the country/not a farm
both had 1.7 times greater odds of handguns in the home being
stored loaded and unlocked vs respondents from towns.

Youth from the South US Census Region had the highest
proportions reporting unsafe handgun storage, whereas those
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Table 4 Bivariate and multivariable logistic regression analyses regarding the storage of rifles/shotguns in the homes of adolescent

survey respondents.?

Rifle storage

Logistic regression analysis®

Yes© No
n (row %)? n (row %)¢ P-value Odds ratio Confidence interval
Stored loaded
Sex
Male 519 (36) 907 (64) 0.90 0.96 0.81-1.13
Female 439 (37) 759 (63) 1.0 (ref)
Age
16-18 years 647 (36) 1129 (64) 0.93 0.97 0.81-1.15
13-15 years 316 (37) 547 (63) 1.0 (ref)
Residence
Farm 505 (38) 832 (62) 0.06 1.35 1.06-1.72
Country/not a farm 333 (37) 567 (63) 1.26 0.98-1.63
Town 126 (31) 277 (69) 1.0 (ref)
Race/ethnicity
Non-Hispanic White 900 (36) 1581 (64) 0.30 1.0 (ref)
Other races/ethnicities 63 (40) 93 (60) 1.18 0.83-1.67
US Census Region
South 286 (52) 268 (48) <0.001 3.43 1.96-5.99
West 73 (3) 162 (69) 1.49 0.82-2.72
Midwest 580 (33) 1183 (67) 1.59 0.93-2.74
Northeast 19 (24) 59 (76) 1.0 (ref)
Stored unlocked
Sex
Male 807 (56) 641 (44) <0.001 1.67 1.43-1.95
Female 527 (43) 706 (57) 1.0 (ref)
Age
16-18 years 932 (52) 861 (48) 0.002 1.31 1.11-1.55
13-15 years 413 (46) 489 (54) 1.0 (ref)
Residence
Farm 733 (54) 618 (46) <0.001 1.73 1.38-2.17
Country/not a farm 436 (47) 487 (53) 1.31 1.03-1.66
Town 175 (41) 248 (59) 1.0 (ref)
Race/Ethnicity
Non-Hispanic White 1262 (50) 1271 (50) 0.91 1.0 (ref)
Other races/ethnicities 80 (49) 82 (51) 0.94 0.67-1.31
US Census Region
South 310 (55) 258 (45) 0.009 1.85 1.13-3.04
West 133 (54) 113 (46) 1.77 1.04-3.02
Midwest 861 (48) 931 (52) 1.42 0.88-2.28
Northeast 33 (41) 47 (59) 1.0 (ref)
Stored loaded and unlocked
Sex
Male 348 (25) 1,069 (75) 0.004 1.29 1.07-1.56
Female 239 (20) 966 (80) 1.0 (ref)

aThose who answered “unsure” regarding firearm storage were not included in that analysis.

This analysis controlled for all other variables in the table.
°Includes those who answered “Yes, always” and “Yes, sometimes.”

9The sum of n for a variable may not equal the total Group N due to missing values.
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Table 4. Continued.

Rifle storage

Logistic regression analysis®

Yes© No
n (row %)? n (row %)? P-value Odds ratio Confidence interval
Age
16-18 years 415 (24) 1,354 (76) 0.05 1.20 0.98-1.48
13-15 years 175 (20) 695 (80) 1.0 (ref)
Residence
Farm 327 (25) 1,000 (75) 0.01 1.45 1.09-1.93
Country/not a farm 187 (21) 714 (79) 1.14 0.85-1.55
Town 76 (19) 336 (82) 1.0 (ref)
Race/Ethnicity
Non-Hispanic White 546 (22) 1934 (78) 0.13 1.0 (ref)
Other races/ethnicities 43 (27) 115 (72) 1.38 0.94-2.02
US Census Region
South 187 (34) 369 (66) <0.001 5.90 2.51-13.86
West 51 (21) 187 (79) 3.16 1.30-7.72
Midwest 342 (19) 1415 (81) 2.80 1.20-6.52
Northeast 6 (8) 73 (92) 1.0 (ref)

aThose who answered “unsure” regarding firearm storage were not included in that analysis.

®This analysis controlled for all other variables in the table.
°Includes those who answered “Yes, always” and “Yes, sometimes.”

9The sum of n for a variable may not equal the total Group N due to missing values.

from the Northeast had the lowest. Moreover, the odds of
youth reporting handguns being stored loaded were 2.6, 2.6
and 5.2 times greater for the Midwest, West and South,
respectively, as compared to the Northeast. Similarly, youth
from the West and South had 1.9 and 2.3 times higher odds of
reporting handguns being stored unlocked, respectively,
relative to the Northeast. In addition, the odds of participants
reporting handguns being stored loaded and unlocked were
4.3, 5.2 and 8.1 times greater, respectively, for the Midwest,
West and South as compared to the Northeast.

Ammunition Storage Practices

Only 43% of respondents with known rifles/shotguns in the
home reported that the ammunition was always locked and
stored separately from the firearms, and 22% of respondents
reported ammunition was not locked at all. Males and
respondents aged 16-18 years both had 1.5 times greater odds of
reporting ammunition being stored unlocked as compared to
females and younger teens (data not shown in a table). There
were no observed differences in ammunition storage practices
by subject’s race/ethnicity, residence, or US Census Region.

The storage practices for handgun ammunition were
similar to those of rifles/shotguns in that 41% reported
ammunition being locked and stored separately from the
handguns, and 22% reporting handgun ammunition as not
being locked. Males and those aged 16-18 years had higher
proportions with unlocked handgun ammunition in the home
with odds 1.4 and 1.7 times greater, respectively, of reporting

unlocked ammunition than females or younger teens. The
odds of respondents living on a farm reporting unlocked
handgun ammunition was 1.5 times higher as compared to
those living in town. There were no observed differences by
race/ethnicity or across US Census regions.

DISCUSSION

A large majority of survey respondents reported having at
least one firearm in their home. Firearm presence in the home
was higher in the South, West and Midwest compared to the
Northeast for both rifles/shotguns and handguns. Over one-fifth
reported that rifles/shotguns were stored both loaded and
unlocked at least some of the time, and nearly one-third reported
having handguns stored loaded and unlocked at least some of the
time. More than three-fifths of those with firearms in the home
reported having unsafe storage at least some of the time.

The population of this study is best described as rural
adolescents. Several studies have shown that rural settings
have higher rates of unintentional and suicide firearm deaths
including among youth.!*!42324 Unsafe storage has been
associated with an increased risk of youth firearm suicide.
It is estimated that ~34% of all children in the US live in
homes with firearms, and 13% of these homes have fircarms
that are stored unsafely.?® Our study respondents had higher
proportions of firearm ownership and unsafe storage as
compared to the general population. This may contribute to
the higher rates of firearm-related injury and suicide seen in
rural areas of the US.%

25-27
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Table 5. Bivariate and multivariable logistic regression analyses regarding the storage of handguns in the homes of adolescent survey
respondents.?

Handgun storage Logistic regression analysis®
Yes® No
n (row %)? n (row %)¢ P-value Odds ratio Confidence interval
Stored loaded
Sex
Male 602 (51) 588 (49) 0.01 1.22 1.03-1.46
Female 438 (45) 533 (55) 1.0 (ref)
Age
16-18 years 702 (49) 747 (52) 0.62 1.04 0.87-1.25
13-15 years 343 (47) 382 (53) 1.0 (ref)
Residence
Farm 496 (47) 556 (53) 0.15 1.07 0.83-1.37
Country/not a farm 392 (51) 379 (49) 1.24 0.95-1.60
Town 159 (45) 192 (55) 1.0 (ref)
Race/ethnicity
Non-Hispanic White 978 (48) 1048 (52) 0.63 1.0 (ref)
Other races/ethnicities 67 (46) 78 (54) 0.90 0.63-1.28
US Census Region
South 327 (62) 201 (38) <0.001 5.15 2.75-9.63
West 94 (44) 119 (56) 2.61 1.35-5.05
Midwest 603 (44) 761 (56) 2.58 1.40-4.75
Northeast 15 (25) 46 (75) 1.0 (ref)
Stored unlocked
Sex
Male 637 (53) 558 (47) <0.001 1.45 1.22-1.73
Female 429 (43) 560 (57) 1.0 (ref)
Age
16-18 years 754 (52) 703 (48) <0.001 1.46 1.21-1.75
13-15 years 318 (43) 421 (57) 1.0 (ref)
Residence
Farm 571 (53) 501 (47) <0.001 1.79 1.40-2.30
Country/not a farm 362 (47) 400 (53) 1.40 1.08-1.82
Town 142 (39) 221 (61) 1.0 (ref)
Race/ethnicity
Non-Hispanic White 1000 (49) 1042 (51) 0.82 1.0 (ref)
Other races/ethnicities 73 (48) 79 (52) 0.93 0.66-1.32
US Census Region
South 305 (58) 223 (42) <0.001 2.28 1.31-3.96
West 119 (54) 102 (46) 1.88 1.04-3.39
Midwest 620 (45) 757 (55) 1.35 0.79-2.31
Northeast 24 (38) 39 (62) 1.0 (ref)
Stored loaded and unlocked
Sex
Male 445 (37) 741 (63) <0.001 1.69 1.40-2.05
Female 251 (26) 711 (74) 1.0 (ref)

aThose who answered “unsure” regarding firearm storage were not included in that analysis.
®This analysis controlled for all other variables in the table.

°Includes those who answered “Yes, always” and “Yes, sometimes.”

4The sum of n for a variable may not equal the total Group N due to missing values.
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Table 5. Continued.

Handgun storage

Logistic regression analysis®

Yes® No P-value Odds ratio Confidence interval
n (row %)? n (row %)?
Age
16-18 years 489 (34) 945 (66) 0.01 1.35 1.11-1.65
13-15 years 208 (29) 517 (71) 1.0 (ref)
Residence
Farm 358 (34) 692 (66) <0.001 1.65 1.25-2.19
Country/not a farm 256 (34) 496 (66) 1.68 1.25-2.25
Town 84 (23) 274 (77) 1.0 (ref)
Race/Ethnicity
Non-Hispanic White 649 (32) 1364 (68) 0.70 1.0 (ref)
Other races/ethnicities 49 (34) 96 (66) 1.07 0.73-1.56
US Census Region
South 227 (43) 299 (57) <0.001 8.05 3.15-20.56
West 71 (33) 145 (67) 5.23 1.99-13.73
Midwest 388 (29) 962 (71) 4.32 1.71-10.95
Northeast 5(8) 55 (92) 1.0 (ref)

aThose who answered “unsure” regarding firearm storage were not included in that analysis.

®This analysis controlled for all other variables in the table.
°Includes those who answered “Yes, always” and “Yes, sometimes.”

9The sum of n for a variable may not equal the total Group N due to missing values.

Respondents from the South had higher proportions and
greater odds of both rifles/shotguns and handguns being stored
loaded and unlocked relative to other regions. This was also
observed in the 2019 National Firearm Survey where US
adults in the South had twice the odds for storing firearms
loaded and unlocked as compared to the Northeast, an odds
ratio comparatively higher than that of the Midwest and West
as well.’® Conversely, rural youth from the Northeast had
lower proportions whose families owned firearms and stored
them unsafely. This difference in firearm ownership is
consistent with a 2017 Pew Research Center survey that found
16% of adults living in the Northeast reported owning a gun,
half the ownership rate of adults in the South (36%), Midwest
(32%) and West (31%)." Six of the 10 states with the highest
youth firearm death rates are in the South US Census Region,
and the four states with the lowest rates are in the Northeast."?
This regional pattern correlates with our study’s firearm
ownership and storage results. The overlap of higher firearm
deaths and unsafe storage practices raises concern for a
possible causal relationship; unsafe storage increases access to
firearms and risk of possible injury.

Our study shows a high prevalence of firearms that are
unsafely stored in homes of rural adolescents. A proven
strategy for reducing the risk of firearm-related death is the
passage of state child access prevention (CAP) laws that
impose criminal liability on adults who fail to prevent children
from unauthorized access to firearms. State CAP laws are
associated with reductions in firearm mortality including

suicide rates among youth.’'*? Moreover, states with strong
CAP laws have lower rates of firearm-related suicide and
unintentional injuries in adolescents as compared to states
without CAP laws.'8**3 Approximately 75% of adults and
youth support such measures.'>**3’ None of the 10 states with
the highest youth firearm death rate have implemented CAP
laws whereas 9 of the 10 states with the lowest youth firearm
death rate have some form of CAP law in place.?

Anticipatory guidance has been shown to be effective in
increasing parents’ awareness of risks to their child’s health
and to promote safer practices.**' Clinicians counseling
patients can effectively promote safe storage practices,
especially when offering a free, safe firearm storage device (ie,
trigger lock).** The AAP recommends that pediatricians
routinely discuss firearm safety with patients and their families
in the context of injury prevention, including encouraging
parents to ask about firearms and their storage in homes their
children visit.*

Future studies should include focus group discussions to
better understand rural families’ attitudes regarding firearm
storage, what practices households would be willing to change
to increase safety, and what messaging they believe would be
effective in educating rural families to improve storage
practices and help decrease rural firearm-related injuries.
Ultimately, a multifaceted approach that includes continued
safety education, clinician counseling, and policy will be
essential to reduce firearm-related injury and death among our
rural youth.
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LIMITATIONS

The study used a convenience sampling of US adolescents
at the National FFA Leadership Conference who were primarily
from rural areas. Thus, the study does not represent urban areas
of the country. In 2021, according to the US Department of
Agriculture, the percentage of farms by US Census Region was
as follows: Midwest 36%; South 42%; West 16%; and
Northeast 6%.* Nearly two-thirds of our respondents were from
the Midwest suggesting an oversampling from this region,
likely explained by the conference being held within this region.
In addition, over 90% of respondents were NH White, which is
a higher proportion than that determined by the 2020 US
Census for rural residents (76%).* Thus, our findings may not
be generalizable to all states and to non-White populations.
Responses to the survey were self-reported and could be
affected by recall bias and social desirability. However, surveys
were completed independently and collected anonymously,
which should have helped decrease the social desirability bias.

CONCLUSION

A significant majority of rural youth in our study lived in
households with firearms. Most reported some form of unsafe
storage. There were differences regarding the presence and
storage of firearms by demographics, especially the US
Census Region and home setting. Unsafe storage practices
could be contributing to the higher unintentional and suicide
death rates seen in rural areas. Widespread efforts are needed
to educate and counsel rural families about the importance of
proper firearm storage and must consider the unique cultural
and social aspects of rural communities.

ACKNOWLEDGMENTS

We would like to thank the Firearm Safety Team at the
University of lowa Stead Family Children’s Hospital for
developing the survey and collecting the data used in this
project. We would also like to thank Gerene Denning PhD,
current Adjunct Professor of Emergency Medicine at the
University of lowa, who helped with manuscript preparation.

Address for Correspondence: Charles A. Jennissen, MD,
University of lowa Carver College of Medicine, Department of
Emergency Medicine, 200 Hawkins Dr, lowa City, IA 52242. Email:
Charles-jennissen@uiowa.edu.

Confiicts of Interest. By the WestJEM article submission agreement,
all authors are required to disclose all affiliations, funding sources
and financial or management relationships that could be perceived
as potential sources of bias. No author has professional or financial
relationships with any companies that are relevant to this study.
There are no conflicts of interest or sources of funding to declare.

Copyright. © 2025 Linden et al. This is an open access article
distributed in accordance with the terms of the Creative Commons
Attribution (CC BY 4.0) License. See: http://creativecommons.org/

licenses/by/4.0/

10.

1.

12.

13.

14.

15.

16.

REFERENCES
1.

Goldstick JE, Cunningham RM, Carter PM. Current causes of death
in children and adolescents in the United States. N Engl J Med.
2022;386(20):1955-6.

Centers for Disease Control and Prevention [Internet]. Multiple Cause
of Death Files, 2018-2021. Available at: http://wonder.cdc.gov/
mcd-icd10-expanded.html. Accessed February 1, 2023.

McGough M, Amin K, Panchal N, et al. Child and teen firearm
mortality in the U.S. and peer countries. KFF [Internet]. 2023.
Available at: https://www.kff.org/mental-health/issue-brief/child-and-
teen-firearm-mortality-in-the-u-s-and-peer-countries/. Accessed
February 18, 2025.

. Anestis MD, Houtsma C. The association between gun ownership

and statewide overall suicide rates. Suicide Life Threat Behav.
2018;48(2):204-17.

Herrin BR, Gaither JR, Leventhal JM, et al. Rural versus urban
hospitalizations for firearm injuries in children and adolescents.
Pediatrics. 2018;142(2):e20173318.

Rivara FP. Youth suicide and access to guns. JAMA Pediatr.
2015;169(5):429-430.

Anglemyer A, Horvath T, Rutherford G. The accessibility of firearms
and risk for suicide and homicide victimization among household
members: a systematic review and meta-analysis. Ann Intern Med.
2014;160(2):101-10.

Wilson RF, Mintz S, Blair JM, et al. Unintentional firearm injury deaths
among children and adolescents aged 0-17 years — National Violent
Death Reporting System, United States, 2003—2021. Morb Mortal
Wkly Rep. 2023;72:1338-45.

Fowler KA, Dahlberg LL, Haileyesus T, et al. Childhood firearm
injuries in the United States. Pediatrics. 2017;140(1):e20163486.
Jennissen CA, King RP, Wetjen KM, et al. Rural youth’s exposure to
firearm violence and their attitudes regarding firearm safety
measures. Inj Epidemiol. 2021;8(Suppl 1):29.

Parker K, Menasce Horowitz J, Igielnik R, et al. America’s complex
relationship with guns. Pew Research Center’s Social &
Demographic Trends Project [Internet]. 2017. Available from https://
www.pewresearch.org/social-trends/2017/06/22/the-demographics-
of-gun-ownership/. Accessed February 18, 2025.

Jennissen CA, Wetjen KM, Wymore CC, et al. Firearm exposure and
storage practices in the homes of rural adolescents. West J Emerg
Med. 2021;22(3):498-509.

Branas CC, Nance ML, Elliott MR, et al. Urban-rural shifts in
intentional firearm death: different causes, same results. Am J Public
Health. 2004;94(10):1750-5.

Fontanella CA, Hiance-Steelesmith DL, Phillips GS, et al. Widening
rural-urban disparities in youth suicides, United States, 1996-2010.
JAMA Pediatr. 2015;169(5):466—73.

Garnett MF, Spencer MR, Hedegaard H. Urban-rural differences in
unintentional injury death rates among children aged 0-17 years:
United States, 2018-2019. NCHS Dsata Brief, no 421. Hyattsville,
MD: National Center for Health Statistics. 2021.

Nestadt PS, Triplett P, Fowler DR, et al. Urban-rural differences in

Western Journal of Emergency Medicine

Articles in Press


http://wonder.cdc.gov/mcd-icd10-expanded.html
http://wonder.cdc.gov/mcd-icd10-expanded.html
https://www.kff.org/mental-health/issue-brief/child-and-teen-firearm-mortality-in-the-u-s-and-peer-countries/
https://www.kff.org/mental-health/issue-brief/child-and-teen-firearm-mortality-in-the-u-s-and-peer-countries/
https://www.pewresearch.org/social-trends/2017/06/22/the-demographics-of-gun-ownership/
https://www.pewresearch.org/social-trends/2017/06/22/the-demographics-of-gun-ownership/
https://www.pewresearch.org/social-trends/2017/06/22/the-demographics-of-gun-ownership/

Linden et al.

Firearm Presence and Storage Practices in Rural Homes with Adolescents

suicide in the state of Maryland: the role of firearms. Am J Public 31. Webster DW, Vernick JS, Zeoli AM, Manganello JA. Association
Health. 2017;107(10):1548-53. between youth-focused firearm laws and youth suicides. JAMA.

17. Centers for Disease Control and Prevention, National Center for Injury 2004;292(5):594-601.

Prevention and Control. WISQARS—Web-based Injury Statistics 32. Azad HA, Monuteaux MC, Rees CA, et al. Child access prevention
Query and Reporting System [Internet]. 2023. Available at: https:// firearm laws and firearm fatalities among children aged 0 to 14 years,
www.cdc.gov/injury/wisgars/index.html. Accessed November 8, 2023. 1991-2016. JAMA Pediatr. 2020;174(5):463-9.

18. Kivisto AJ, Kivisto KL, Gurnell E, et al. Adolescent suicide, household 33. Hamilton EC, Miller CC, Cox CS, et al. Variability of child access
firearm ownership, and the effects of child access prevention laws. J prevention laws and pediatric firearm injuries. J Trauma Acute Care
Am Acad Child Adolesc Psychiatry. 2021;60(9):1096—104. Surg. 2018;84(4):613-9.

19. Cash SJ, Bridge JA. Epidemiology of youth suicide and suicidal 34. Webster DW, Vernick JS, Zeoli AM, Manganello JA. Association
behavior. Curr Opin Pediatr. 2009;21(5):613-9. between youth-focused firearm laws and youth suicides. JAMA.

20. Bridge JA, Ruch DA, Sheftall AH, et al. Youth suicide during the first 2004;292(5):594-601.
year of the COVID-19 pandemic. Pediatrics. 35. Schell TL, Cefalu M, Griffin BA, et al. Changes in firearm mortality
2023;151(3):e2022058375. following the implementation of state laws regulating firearm access

21. Lee LK, Fleegler EW, Goyal MK, et al. Firearm-related injuries and and use. Proc Natl Acad Sci USA. 2020;117(26):14906—10.
deaths in children and youth: injury prevention and harm reduction. 36. Vittes KA, Sorenson SB, Gilbert D. High school students’ attitudes
Pediatrics. 2022;150(6):€2022060070. about firearms policies. J Adolesc Health. 2003;33(6):471-8.

22. Monuteaux MC, Azrael D, Miller M. Association of increased safe 37. Barry CL, Stone EM, Crifasi CK, et al. Trends in public opinion on US
household firearm storage with firearm suicide and unintentional gun laws: majorities of gun owners and non-gun owners support a
death among US youths. JAMA Pediatr. 2019;173(7):657—-62. range of measures. Health Aff (Millwood). 2019;38(10):1727-34.

23. Nance ML, Carr BG, Kallan MJ, et al. Variation in pediatric and 38. Child Access & Safe Storage. Giffords [Internet]. 2023. Available
adolescent firearm mortality rates in rural and urban US counties. from: https://giffords.org/lawcenter/gun-laws/policy-areas/child-
Pediatrics. 2010;125(6):1112-8. consumer-safety/child-access-prevention-and-safe-storage/.

24. Carr BG, Nance ML, Branas CC, et al. Unintentional firearm death Accessed February 18, 2025.
across the urban-rural landscape in the United States. J Trauma 39. Rowhani-Rahbar A, Simonetti JA, Rivara FP. Effectiveness of
Acute Care Surg. 2012;73(4):1006-10. Interventions to promote safe firearm storage. Epidemiol Rev.

25. Kellermann AL, Rivara FP, Somes G, et al. Suicide in the home in 2016;38(1):111-24.
relation to gun ownership. N Engl J Med. 1992;327(7):467-72. 40. Nelson CS, Wissow LS, Cheng TL. Effectiveness of anticipatory

26. Shenassa ED, Rogers ML, Spalding KL, et al. Safer storage of guidance: recent developments. Curr Opin Pediatr. 2003;15(6):630-5.
firearms at home and risk of suicide: a study of protective factorsina  41. Bass JL, Christoffel KK, Widome M, et al. Childhood injury prevention
nationally representative sample. J Epidemiol Community Health. counseling in primary care settings: a critical review of the
2004;58(10):841-8. literature. Pediatrics. 1993;92(4):544-50.

27. Grossman DC, Mueller BA, Riedy C, et al. Gun storage practices and  42. Moyer VA, Butler M. Gaps in the evidence for well-child care: a
risk of youth suicide and unintentional firearm injuries. JAMA. challenge to our profession. Pediatrics. 2004;114(6):1511-21.
2005;293(6):707-14. 43. Dowd MD, Sege RD, Council on Injury, et al. Firearm-related injuries

28. Schuster MA, Franke TM, Bastian AM, et al. Firearm storage patterns affecting the pediatric population. Pediatrics. 2012;130(5):e1416-23.
in US homes with children. Am J Public Health. 2000;90(4):588—94. 44. USDA National Agricultural Statistics Service. Farms and Land in

29. Ivey-Stephenson AZ, Crosby AE, Jack SPD, et al. Suicide trends Farms 2022 Summary. USDA Economics, Statistics and Market
among and within urbanization levels by sex, race/ethnicity, age Information System (ESMIS). 2023.
group, and mechanism of death - United States, 2001-2015. Morb 45. Johnson KM, Lichter DT. Growing racial diversity in rural America:
Mortal Wkly Rep. Surveill Summ. 2017;66(18):1-16. results from the 2020 Census. The Carsey School of Public Policy at

30. Salhi C, Azrael D, Miller M. Patterns of gun owner beliefs about the Scholars’ Repository, National Issue Brief No. 163 [Internet].
firearm risk in relation to firearm storage: a latent class analysis using 2022. Available at: https://scholars.unh.edu/carsey/449/. Accessed
the 2019 National Firearms Survey. Inj Prev. 2021;27:271-6. February 18, 2025.

Articles in Press 11 Western Journal of Emergency Medicine


https://www.cdc.gov/injury/wisqars/index.html
https://www.cdc.gov/injury/wisqars/index.html
https://giffords.org/lawcenter/gun-laws/policy-areas/child-consumer-safety/child-access-prevention-and-safe-storage/
https://giffords.org/lawcenter/gun-laws/policy-areas/child-consumer-safety/child-access-prevention-and-safe-storage/
https://scholars.unh.edu/carsey/449/



