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Abstract

Firearm storage practices in households with children: A survey of community-based firearm safety event
participants

Aisha King

Chair of the Supervisory Committee:
Ali Rowhani-Rahbar
Department of Epidemiology

Background/Purpose: Safe firearm storage is associated with lower risk of unintentional and intentionally
self-inflicted firearm injuries among children and adolescents. Ten community-based firearm safety
events were conducted across Washington state from 2015-2018. We sought to describe characteristics of
event participants and assess whether presence and age of children were associated with firearm locking
practices among firearm-owning households. Methods: We assessed demographic characteristics and
baseline firearm storage behaviors of participants using a 13-item survey. Multivariable Poisson
regression models were used to estimate prevalence ratios (PR) and corresponding confidence intervals
(C1) for the association of presence and age of children in households with prevalence of storing a
household firearm unlocked. Results/Outcomes: Of 2,956 participants, 58.3% were male and 57.8% lived
with an individual under 18 years. Among the 90.5% participants living with firearms, 40.1% stored at
least one firearm unlocked and 39.1% stored at least one firearm loaded. In adjusted analyses, there was
no statistically significant difference in prevalence of storing a household firearm unlocked between those
living with no children and those living with a child <11 years (PR=0.91; 95% ClI: 0.80,1.04), or a child
aged 11-18 years (PR=0.94; 95% CI: 0.81,1.09). Conclusions: A high proportion of participants stored a
firearm unlocked or loaded at home and neither living with young children nor adolescents was associated
with safer locking practices. In comparison with evidence-based interventions conducted in clinic
settings, these community-based interventions were successful in enrolling a large number of participants

who were more likely to be male and own firearms.



Introduction

Approximately 15,000 children and adolescents aged 18 years or younger were injured or killed with
firearms in the United States (U.S.) in 2017.* The presence of a firearm in the home is an independent risk
factor for suicide and unintentional firearm death and injury among children.?> Almost 90% of firearm-
related fatalities of young children (0-14 years) occur in the home,® and a majority of all unintentional,
firearm-related child and adolescent (0-18 years) fatalities involve a firearm found in the home.’
However, a 2005 study found that storing household firearms unloaded (as opposed to loaded) or locked
(as opposed to unlocked) was associated with a respective 70% and 73% reduction in risk of unintentional
and self-inflicted firearm injuries among individuals under 20 years of age.® Ecologic studies have also
shown that rates of unintentional firearm injuries are higher in states where firearm owners are more
likely to store their firearms loaded, or loaded and unlocked.? Current estimates indicate that safe storage
of household firearms could prevent 6-32% of all unintentional and intentionally self-inflicted firearm
deaths among U.S. youths aged 0-19 years,® and organizations such as the American Academy of
Pediatrics recommend that all household firearms be stored locked and unloaded.*® However, of the
approximately 22-30% of U.S. adults who report owning a firearm, more than one-half report that they
keep at least one household firearm unlocked, loaded, or both.™** In 2015, approximately 4.6 million
U.S. children resided in a household with an unlocked and loaded firearm; a nearly 3-fold increase from

2002.151

Improving our understanding of factors associated with firearm storage practices is critical for
informing firearm-related policy and safety interventions. A key question is whether firearm storage
practices vary based on the presence and age of children residing in the home. Several population-level
survey studies have found that adults living in households with children are more likely to report safe
storage practices than those in households with no children present.**!®” Surveys from the early 2000s
also found that, among individuals residing in households with both firearms and children, firearms are

more likely to be stored safely if children in the home are under the age of 13 rather than 13 and older.*”



9 In comparison with these findings, investigators assessing firearm storage practices among participants
of a community-based firearm safety intervention in 2001 found that prior to the intervention, the
presence of children in the home was associated with less safe storage practices among participants.?
This intervention provided tailored firearm safety information and free firearm locking devices to adults
who attended the event at an urban shopping mall parking lot, and raises a question as to whether the
storage practices of firearm safety event participants differ from those reported by respondents to

population-level surveys.

Another important question for those aiming to promote firearm safety is how best to reach
different populations. Most clinic-based firearm safety interventions have aimed at promoting firearm
safety within the context of pediatric injury prevention and in pediatric or family practice settings.?* As a
majority of parents or guardians who attend such visits are female,?* > these interventions may overlook
important populations; a majority of U.S. firearm owners are male, and male partners in firearm-owning
households are more likely to be responsible for making decisions about firearm storage practices.'*2
Some patients and parents may also be reluctant to discuss firearm safety during clinical encounters.?
Community-based interventions have the potential to reach a distinct population and may be helpful in
reaching firearm owners who are less likely to be encountered in clinical settings. However, few effective
community-based interventions have been reported in the literature.?®?° Those interventions enrolled

small numbers of participants (40-255), limiting our ability to understand how participants of community-

based interventions may differ from those represented in clinic-based interventions.

This study includes data from nearly 3,000 participants of 10 community-based firearm safety
events occurring in Washington state from 2015-2018. The aims of this study were to [1] describe the
sociodemographic characteristics of event participants; and [2] assess whether the presence and age of

children in the household are associated with firearm storage practices.



Methods
Study design

We conducted a cross-sectional study using self-administered surveys of participants at 10 community-
based firearm safety events held across Washington state from 2015 to 2018. All participants were 18
years of age or older, spoke English or Spanish, and signed a liability release form necessary for event

participation.
Firearm safety events

Participants were recruited using print and digital placements in local newspapers, radio, social media
posts, and printed and electronic flyers. Recruitment materials focused on households where children and
teenagers spend time and where firearms are present. Events were developed using principles of social
marketing and the theory of reasoned action and were designed to increase awareness and action around

the safe storage of firearms to reduce child and youth firearm injuries.

During events, participants received counseling on safe firearm storage, training on and practice
with the proper use of storage devices, and their choice of a free firearm lockbox or trigger lock. Safety
messaging emphasized keeping children and families safe and “triple safe storage” — storing firearms
unloaded and locked, with ammunition stored separately in a locked place. Event details have been

described in a previous evaluation of the intervention.?
Data collection

Prior to training and receiving a device, participants completed a 13-item voluntary, self-administered
survey. The survey included multiple choice and open-ended items assessing sociodemographic
characteristics (including presence and age of children in the home), current and intended firearm and
ammunition storage practices, feedback on event location and promotion methods, and reason(s) for

wanting a storage device.



Statistical analysis

We described the sociodemographic characteristics of respondents overall and by firearm storage
practices and ownership. Storage practices were categorized in the following manner, consistent with the
previous evaluation of this intervention®: firearms stored locked (all, some, none), firearms stored loaded
(all, some, none), and ammunition stored locked (all, some, none). A composite variable was constructed
to measure triple safe storage: all firearms locked, no firearms loaded, and all ammunition locked

(yes/no).

In multivariable analyses, we classified the exposure of ‘presence of children in the household’
into three mutually exclusive groups: (1) no children, (2) at least one child aged 10 or younger (including
households in which older children were present), and (3) at least one child aged 11 or older and no
children aged 10 or younger. We defined firearm locking practices as (1) all household firearms are
locked or (2) at least one household firearm is unlocked. Among firearm-owning households, we
conducted Poisson regression models to obtain prevalence ratios (PRs) and 95% confidence intervals
(Cls) to compare the prevalence of having at least one unlocked firearm by presence and age of a child in
the household. We reported the crude prevalence ratio and the prevalence ratio adjusted for a priori-
selected covariates of age and gender of the participants. The survey used in this research was approved
by Seattle Children’s Institutional Review Board. We conducted analyses with Stata Release 15.1

(StataCorp LP).
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Results
Respondent characteristics

Of the 3,121 participants who received a storage device, 2,956 (94.7%) completed the survey
(mean age: = 43.6 years, range = 18 — 88 years). A majority of respondents were male (58.3%), lived with
a spouse or significant other (70.1%), and lived with at least one child and/or adolescent in the household
(57.9%). Nine out of 10 respondents lived with at least one firearm in the household. The most common
reason for wanting a storage device was overall firearm safety (56.9%), followed by child safety (42.0%;
Table 1). A higher proportion of participants lived exclusively with children aged 11 or older (28.9%)
than with children aged 10 or younger (18.5%) or children in both age groups (10.4%). Among
participants living with a child and/or adolescent of any age, 56.4% were male and 53.7% were between

the ages of 30 and 45.

Table 1. Characteristics of event participants

Total (n = 2,956)

Characteristic n (%)

Age, years




18-29 473 (18.2)
30-44 983 (37.8)
45-64 864 (33.3)
> 65 278 (10.7)
Gender

Male 1614 (58.3)
Female 1145 (41.4)
Other 10 (0.36)
Living in household

Spouse/ significant other

Yes 2071 (70.1)
No 885 (29.9)
Children®

Child of any age 1501 (57.9)
Child < 10 years old 1020 (34.5)
Child > 10 years old 751 (25.4)
No children 1093 (42.1)
How did you hear about the event?”

Social media 942 (31.9)
Word of mouth 638 (21.6)
Came to the store 412 (13.9)
Newspaper 268 (9.1)
Event flyer 226 (7.7)
Works at store 37 (1.3)
Other 471 (15.9)
Main reason for wanting safety device™

Overall gun safety 1683 (56.9)
To keep kids safe 1241 (42.0)
Protect guns from theft 284 (9.6)
Store other valuables (not guns) 109 (3.7)
Gift for someone 82 (2.8)
Other 25 (0.9)
Preferred safety device to receive

Lock box 2527 (89.6)

Trigger lock

236 (8.4)

No preference

54 (1.9)




Came for information - did not receive device 3(0.1)
Gun safety device currently used”™

Gun safe 1131 (38.3)
Gun lock box 376 (12.7)
Cable lock 531 (18.0)
Trigger lock 476 (16.1)
None 844 (28.6)
Other 144 (4.9)
Guns in home currently stored in a locked place*

Yes, all 1487 (60.0)
Yes, some 582 (23.5)
None 411 (16.6)
Guns in home currently stored loaded*

Yes, all 289 (12.0)
Yes, some 654 (27.1)
None 1469 (60.9)
Ammunition in home currently stored in a locked place

Yes, all 1323 (48.7)
Yes, some 517 (19.0)
None 567 (20.9)
No ammunition in home 310 (11.4)
Plans to use this safety device to store guns in the next week

Yes 2516 (89.0)
No 144 (5.1)
Not sure 166 (5.9)

& Missingness is not factored into percentages

A Percentages may add up to more than 100; participants were instructed to select all that apply

*9 only apply to those who have guns in the home

Firearm storage practices

Of those living with firearms in the home, 60.0% reported storing all firearms in a locked place, 60.9%

reported storing all firearms unloaded, and 53.7% reported storing all ammunition in a locked place



(Table 1). Just over one third (36.0%) reported that all firearms in the home were stored locked and

unloaded, and only 23.7% of respondents practiced the triple safe storage method (all firearms locked and

unloaded, and all ammunition locked separately). A small proportion of participants either were unsure of

storage practices (1.5%) or did not answer that survey item (5.0%) and were not included in Table 2.

The prevalence of household firearms was slightly lower among individuals who lived with

children than those who did not live with children (89.5% vs. 92.2%). Compared to individuals who

stored all of their firearms unlocked, a greater proportion of participants who stored all of their firearms in

a locked place were between the age of 30 and 44 (40.8% vs. 30.9%), were male (61.2% vs. 55.4%), and

stored all household ammunition locked (74.4% vs. 10.9%; Table 2).

Table 2. Characteristics of event participants by current firearm storage practices

Firearm-Owning Households* Non-Firearm-
Owning
Households

All firearms Some firearms | No firearms

currently currently stored | currently

stored in a in a locked stored in a

locked place | place locked place
Characteristic n (%) n (%) n (%) n (%)
All respondents 1,487 (53.8) 582 (21.1) 411 (14.9) 282 (10.2)
Age, years
18-29 235 (17.4) 92 (16.8) 81 (21.4) 50 (19.2)
30-44 552 (40.8) 192 (35.0) 117 (30.9) 104 (40.0)
45-64 437 (32.3) 194 (35.3) 132 (34.8) 88 (33.7)
> 65 128 (9.4) 71 (12.9) 49 (12.9) 19 (7.3)
Gender
Female 559 (38.4) 214 (37.4) 177 (44.1) 157 (56.9)
Male 891 (61.2) 357 (62.4) 222 (55.4) 117 (42.4)
Other 5(0.3) 1(0.2) 2 (0.5) 2(0.7)
Living in household
Spouse/ significant other
Yes 1132 (76.1) 446 (76.6) 280 (68.1) 164 (58.2)
No 355 (23.9) 136 (23.4) 131 (31.9) 118 (41.8)
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Children

Child of any age 813 (58.7) 312 (57.0) 186 (51.7) 155 (64.6)
Child < 10 years old 561 (37.7) 194 (33.3) 137 (33.3) 103 (36.5)
Child > 10 years old 417 (28.0) 165 (28.4) 75 (18.6) 77 (27.3)
No children 571 (41.3) 235 (43.0) 174 (48.3) 85 (35.4)
How did you hear about the

event?”

Social media 500 (33.7) 193 (33.1) 139 (33.8) 86 (30.5)
Word of mouth 306 (20.6) 136 (23.4) 86 (20.9) 94 (33.3)
Came to the store 224 (15.1) 97 (16.7) 53 (12.9) 25 (8.9)
Newspaper 136 (9.2) 58 (10.0) 43 (10.5) 15 (5.3)
Event flyer 123 (8.3) 41 (7.0) 35 (8.5) 18 (6.4)
Works at store 21 (1.4) 12 (2.1) 2 (0.5) 1(0.3)
Other 241 (16.2) 87 (15.0) 69 (16.8) 58 (20.6)
Main reason for wanting safety

device®

Overall gun safety 925 (62.2) 330 (56.7) 229 (55.7) 150 (53.2)
To keep kids safe 617 (41.5) 267 (45.9) 199 (48.4) 117 (41.5)
Store other valuables (not guns) 47 (3.2) 13 (2.2) 13 (3.2) 35 (12.4)
Protect guns from theft 142 (9.6) 65 (11.2) 52 (12.7) 19 (6.7)
Gift for someone 37 (2.5) 5(0.9) 10 (2.4) 27 (9.6)
Other 9 (0.6) 7(1.2) 6 (1.5) 2(0.7)
Preferred safety device to

receive

Lock box 1,326 (90.1) 523 (90.2) 353 (87.2) 252 (90.0)
Trigger lock 125 (8.5) 46 (7.9) 37 (9.1) 22 (7.9)
No preference 21 (1.4) 11 (1.9) 14 (3.5) 5(1.8)
Came for information - did not - - 1(0.3) 1(0.3)
receive device

Guns in home currently stored

loaded*

Yes, all 13.6 (192) 36 (6.4) 55 (14.1) -

Yes, some 351 (24.8) 240 (42.4) 58 (14.8) -

None 872 (61.6) 290 (51.2) 278 (71.1) -
Ammunition in home currently

stored in a locked place

Yes, all 1,069 (74.4) 179 (31.4) 43 (10.9) 12 (4.4)
Yes, some 216 (15.0) 258 (45.3) 34 (8.6) 3(1.1)
None 128 (8.9) 122 (21.4) 291 (73.9) 14 (5.1)
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No ammunition in home 24 (1.7) 11 (1.9) 26 (6.6) 246 (89.5)
Plans to use this safety device to

store guns in the next week

Yes 1,389 (93.8) | 558 (96.0) 385 (94.6) 118 (42.3)
No 37 (2.5) 5(0.9) 12 (3.0) 86 (30.8)
Not sure 55 (3.7) 18 (3.1) 10 (2.5) 75 (26.9)

* Excludes those who were unsure of current storage practices

A Percentages may add up to more than 100; participants were instructed to select all that apply

Note: Participants who were unsure of storage practices or did not respond to storage questions are not

included in this table

In analyses adjusted for age and gender of the respondent, in comparison with participants who

reported no children in the home, neither living in a household with at least one child aged 10 or younger

(PR =0.91; 95% CI = 0.80, 1.04) nor living exclusively with a child aged 11 or older (PR = 0.94; 95% ClI

=0.81, 1.09) were significantly associated with prevalence of keeping an unlocked firearm in the home

(Table 3).

Table 3. Crude and adjusted prevalence ratio for the association between presence and age of children
in the home and presence of an unlocked firearm among participants living with firearms

Prevalence of an
unlocked firearm at
home*

Model 1

Model 21

% (95% Cl)

PR (95% Cl)

PR (95% Cl)

No children

41.7 (38.7, 44.9)

1 (reference)

1 (reference)

At least one child < 10

37.2(34.0, 40.4)

0.89 (0.79, 0.99)

0.91 (0.80, 1.04)

At least one child > 10 and no
children < 10

39.8 (35.2, 44.5)

0.95 (0.83, 1.09)

0.94 (0.81, 1.09)

PR = Prevalence Ratio; Cl = Confidence Interval

* Compared to all locked

A Crude

t Adjusted for age and gender of respondent
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Discussion

To the best of our knowledge, this is the largest study of participants of community-based firearm safety
events to date. Four in 10 participants kept an unlocked firearm in their home, and only one-third stored
all household firearms both locked and unloaded. Fewer than one-quarter stored all firearms locked and
unloaded with ammunition locked separately. Adults living with children of any age were just as likely as
those living with no children to report keeping an unlocked firearm in the home. A majority of
participants were male, under 45 years old, lived with a spouse or significant other, and lived with a child
and/or adolescent. This study adds to the limited literature on community-based firearm safety
interventions while highlighting the high prevalence of unlocked firearms among participants and the

continued importance of understanding both the intended and reached populations in this intervention.

The prevalence of unlocked firearms in our study population is relatively consistent with that
found in previous firearm safety interventions, which commonly range between 30% and 50% among
both clinical and community-based interventions.?>?**°3! There have been few published investigations
into the general characteristics and storage behavior of firearm safety event participants, and even fewer
that focus on the potential relevance of the presence and age of children in the home. By characterizing
nearly 3,000 participants, we had the opportunity to gain a more comprehensive understanding of
individuals who attend firearm safety events. Furthermore, a majority of firearm prevention interventions
take place in pediatric clinics, which may have a limited reach and may miss the opportunity to reach

certain key populations.

We found that current messaging is reaching our intended audience, namely individuals who live
with both firearms and children. Nine out of 10 of those who came to one of the events lived with
firearms, and more than one-half lived with children. Compared to pediatric clinic-based interventions,
which generally find that 7.8- 36.0% of their patient population live in firearm owning households, 89.5%

of our event participants who lived with a child also lived with a firearm.?*>?° In further contrast to clinic-
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based firearm safety interventions, in which a majority of parent or guardian participants are female,*
58.3% of our participants were male. This is relevant as males are more often reported as being the owner
of a firearm and responsible for its storage.'*? It is possible that these roles could incline males to attend
firearm-related events in the community and partially explain the high proportion of males in our
population as compared to clinical populations. This finding is particularly important as non-firearm-
owning partners who live in the same home are less likely to be aware of presence and storage practices

of household firearms.*®

In light of recommendations to store firearms safely in the presence of children and results from

national surveys,*#1%%’

we expected that adults living with children - especially young children - would
report higher prevalence of safe storage practices. Furthermore, attendance at a firearm safety event early
on a Saturday morning may indicate that these individuals see value in safe firearm storage. However, we

found no significant difference between storage practices in households with either young children or

adolescents compared to households with no children.

There are several possible explanations for this finding. First, it is possible that among firearm
safety event participants, factors other than presence of children have greater influence on firearm safety
practices. For example, participants may prioritize ease of access to firearms for personal and/or
household protection. Two-thirds of U.S. firearm-owners cite protection as a major reason for owning a
firearm,™ and owning a firearm for protection has been associated with less safe firearm storage practices
among certain populations.® Second, it is possible that findings of this study conducted in Washington
state may not be generalizable to other settings in different parts of the country, contributing to the
difference between our results and reports from national surveys. Lastly, firearm owners may
underestimate the risk of self-injury and harm that an unlocked firearm poses to children and
adolescents.> Participants may focus on training older children in firearm safety as a protective measure
rather than keeping firearms locked and unloaded, and may believe that younger children are not aware or

capable of using of firearms in the house.3*%
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The main limitations of our study were constraints on the data collected and potential for social
desirability bias. We were unable to measure certain factors known to affect storage practices, such as
urbanicity of households, participants’ personal ownership of household firearms, and the primary reason
for firearm ownership (e.g. recreation or protection).****3" We also did not collect information on amount
of ammunition or the number and type of firearms owned, which may affect storage practices as well as
the usefulness of offered storage devices; lock boxes distributed can only be used to store handguns and
small amounts of ammunition. Although these will be important questions to ask in future research, our
survey was necessarily brief and unobtrusive given the nature of this large-scale community-based
intervention. These events promoted safe firearm storage, and as such participants may have felt reluctant
to admit the presence of an unlocked firearm in their home (i.e., social desirability bias). To limit the risk
of bias, participants were not approached while filling out the survey and were instructed to place the
anonymous survey in a box when they received their device. Self-report is the standard for most firearm

storage studies.

Despite these limitations, this study adds meaningful information to the literature on firearm
injury prevention efforts. Nationally, a majority of firearm-owners (66%) and non-firearm-owners (90%)
agree that it is important to lock household firearms when there are children in the home,** and 4 in 10
participants of this intervention cited keeping children safe as a primary reason for wanting a safety
device. Qualitative studies indicate that successful safety promotion requires the emphasis of trust in the
message and in the messenger,® indicating that basing firearm safety interventions on the needs and

priorities of communities is essential as we move toward the common goal of keeping children safe.
Conclusion

There is a need to promote safe storage practices to protect children, family members, and communities.
Given the high burden of firearm injury and death across the U.S., interventions to increase awareness of

the risks of unsafe firearm storage continue to be paramount. Community-based firearm safety events can
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attract large numbers of individuals who live in households with firearms. As this study shows, such
events have the potential to reach unique groups of individuals with a high prevalence of firearm
ownership who might not otherwise be encountered by evidence-based interventions implemented in
other settings. Future research should focus on promoting a culture of firearm safety by engaging firearm
owners in a conversation about the risks that unsafe storage presents to children, household members, and

communities.
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