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Background: Almost one-half of U.S. women will experience intimate partner violence (IPV), defined as physical,
sexual, or psychological harm by a current or former partner. IPV is associated with an increased risk of homicide, with
firearms as the most commonly used weapon. We designed this study to better understand the correlation of inter-
personal trauma exposures and demographic factors on firearm perceptions among a cohort of IPV-exposed women.

Methods: Two hundred sixty-seven women in central Pennsylvania with exposure to IPV were surveyed about
perceptions of gun access, safety, and gun presence in the home. Trauma variables included IPV type, IPV recency,
unwanted sexual exposure, and adverse childhood experiences (ACEs). Multivariable analyses examined three ques-
tions examining firearm perceptions controlling for trauma exposures and demographics.

Results: Fase of firearm acquisition: Women who were older (mean 44.92 years +/— SD 12.05), compared to women
who were younger (40.91 +/— SD 11.81 years) were more likely to describe it as easy or very easy to acquire a gun

Perceived safety in the proximity of a gun: Women with the highest ACE score were less likely to feel safe with a gun

Odds of guns in the home: Women who were divorced or separated (aOR 0.22, 95%Cl 0.09, 0.54), women were wid-
owed or single (aOR0.23, 95%Cl 0.08, 0.67), and women who were partnered (aOR 0.45 95%Cl 0.20, 0.97) had lower
odds of having a gun in the home, compared to married women. There was no significant effect of the trauma vari-

Conclusions: Women with more severe childhood trauma felt less safe around firearms, but trauma exposures did
not predict the perception of gun prevalence in the local community or gun ownership. Instead, demographic factors
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Background

Nearly half (48%) of U.S. women experience intimate
partner violence (IPV)—“physical violence, sexual vio-
lence, stalking and psychological aggression by a current
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or former intimate partner” [1]. One-quarter of women
exposed to IPV sustain an injury from a partner, and
IPV is the most common cause of nonfatal injury among
women [2, 3]. Furthermore, women with a history of IPV
are more likely to be homicide victims. Forty percent
of femicides are perpetrated by an intimate partner, the
majority with a firearm [4]. Research has consistently
shown that the presence of guns increases the risk of a
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woman being murdered [4, 5], despite the political expe-
diency of a popular narrative, promoted by the firearm
industry, citing guns to be empowering for women’s self-
defense [6].

In times of personal stress and natural disasters, inti-
mate partner violence rates increase, as do rates of inti-
mate partner homicide [7]. Most recently, the stress
posed by the COVID-19 (novel coronavirus) pandemic,
are anecdotally linked and temporally correlated with
internationally increasing rates of intimate partner vio-
lence and homicide [8]. As the world attempts to slow
the spread of this virus, movements to “Stay Home” are
predicated on “home” being a safe place.

In the US context, gun prevalence in a community cor-
relates to higher rates of IPV, although this association
is confounded by regional and state variability. Rates of
firearm-related IPV are highest in the states with high-
est firearm prevalence. Overall, there is a trend toward
excess female mortality in states with high availability of
firearms [9]. Many states have IPV-related firearm laws,
most of which aim to prevent perpetrators of domestic
violence from purchasing firearms; other states allow or
require the removal of already owned firearms by police.
States with laws removing guns from IPV perpetrators
have lower rates of intimate partner related homicide
[10]. These data are difficult to interpret however, given
state level variability in both the laws themselves and
their enforcement. For example, some states require
removal of a perpetrator’s firearm only if the gun has
been used to threaten the victim, while others require the
abuser to be arrested [11]. Laws which prevent individu-
als who have a restraining order filed against them from
owning or purchasing a firearm have been correlated
with decrease in intimate partner homicide [12].

Despite the risks posed by firearms to IPV-exposed
women, little is known about gun ownership and access
in this population. Qualitative research on the topic
has explored how women with a history of exposure to
IPV feel, noting a diversity of opinions. Some women
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reported feeling danger when a partner had a gun, not-
ing that the firearm could be a constant threat within the
relationship. Other women perceived that a gun might
protect them from an abuser [13, 14].

While there are demographics factors known to cor-
relate to gun ownership, such as marriage and rurality
[15], it is not known if these same factors are associated
with proximity to a gun in high risk women, or if trauma
exposures in these women affect their perceptions of
guns. The National Gun Policy Survey of the National
Opinion Research Center has shown that the possession
of a firearm is strongly associated with living in a rural
area as well as with being married [11, 16]. Furthermore,
gun ownership appears to vary by race [11]. Age has
been shown as a correlate of gun ownership, as Ameri-
cans under 35years old were less likely to own a gun
than adults over 65years old [11]. Increased household
income correlated positively with ownership in the litera-
ture [11].

To understand if these correlates applied in a high-risk
cohort of IPV-exposed women, we first reviewed the lit-
erature examining factors influencing firearm ownership
and opinions about firearm safety to create a conceptual
model for this study. Our conceptual model, created out
of this literature review and shown in Fig. 1, characterizes
gun ownership and opinions about firearm safety and
access as being governed by two major categories: demo-
graphics and trauma exposures.

Given the increased mortality risk firearms pose to
women who have a history of IPV, this study seeks to
understand how this high-risk cohort perceives guns, and
if the same factors that govern popular sentiment apply
to this population. To help to understand these ques-
tions, we examined a cohort of IPV-exposed women with
respect to perceptions of accessibility to firearms in their
communities, perceptions of safety with a gun nearby,
and the presence of firearms in the home. IPV victims’
perceptions were the focus of our analysis because vic-
tims are uniquely qualified to assess their own risk of

Demographic T Fact
Factors Perceived Ease to acquire a Gun rauma £actors
Age IPV Exposure Type
Race/Ethnicity Recency of [PV
Perception of Safety around a Gun
Poverty p y atou 4 Unwanted Sexual
Urbanicity Exposure
: Adverse Childhood
Marital Status i i
Presence of a Firearm in the Home Experiences
Education
Fig. 1 Conceptual Model of Factors Shaping IPV-Exposed Women'’s Perceptions of Firearms
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lethality; that is, women who believe they are at increased
risk of violence, are, in fact, at increased risk [5, 17]. We
designed this study to contribute to an understanding
of what factors are associated with perceptions of guns
among victims of IPV and other interpersonal trau-
mas, in hopes that clinicians and policymakers can help
women to mitigate their risks.

Methods

Sample selection

The sample identification protocols for this study have
been previously published [18]. The cohort was recruited
between Fall 2013 and Spring 2014 in south central Penn-
sylvania, USA. Women were eligible for inclusion if they
screened positive for a lifetime history of IPV based on
the humiliation-afraid-rape-kick (HARK) screening
instrument, a validated 4-item screen to identify IPV in
healthcare settings [19], and left their contact informa-
tion after completing the screening questionnaire (Addi-
tional file 1: Screener Survey). Participants subsequently
completed the Baseline Survey (Additional file 2: Base-
line Survey). Data collection for the 1 year follow up took
place between Fall 2014 and Spring 2015 (Additional
file 3: One Year Follow Up Survey).

Briefly, we identified a sample of 24,338 women ages
18-64 in south central Pennsylvania with least one pri-
mary care visit in the past year. A randomly selected sub-
set of 2,500 women were invited to participate; surveys
were received from 1,191 women from the clinical sam-
ple. The sample was stratified for rural residence using
the zip-code based approximation of the Rural-Urban
Commuting Area codes, a classification system based on
city size and commuting practices [20]. Rural-residing
women were oversampled to achieve appropriate num-
bers for analysis. To augment the cohort drawn from
the healthcare setting, posters were also displayed at 26
domestic violence shelters in Central Pennsylvania, invit-
ing women to participate in the survey online, by phone,
or by mail. From this population, an additional 73 women
were recruited to participate in response to these posters,
yielding the final sample size of 1264 women who com-
pleted the screening survey.

Among this sample, those women who screened posi-
tive for lifetime exposure to IPV based on the humilia-
tion-afraid-rape-kick (HARK) screening instrument, a
validated 4-item screen to identify IPV in healthcare set-
tings [19] and who left their contact information were
contacted with an invitation to participate in a longitu-
dinal study, requiring completion of a survey at baseline
and one year later.

Of the women recruited via the ambulatory cohort, 500
women screened positive for IPV, and 270 participated
in the baseline survey. From the participants recruited
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from the shelter sample, 60 women screened positive for
IPV, and 38 participated in the baseline survey. These two
subgroups were treated identically after initial recruit-
ment. After 1 year, all women who completed the base-
line survey were contacted and asked to complete the
follow up survey. Among the women completing the fol-
low up survey, 239 from the ambulatory cohort and 28
shelter participants (for a total 267 women) participated
in the one-year follow-up survey. These 267 women form
the analytic cohort for this analysis.

Study data were entered and managed within REDCap
(Research Electronic Data Capture), a secure, web-based
application designed to support data capture for research
studies, hosted by Pennsylvania State University [21].
This study was conducted with approval from the Insti-
tutional Review Board (IRB) for all study protocol and
study documents. All women reviewed a written or ver-
bal informed consent and consented to participate in this
research. To protect participants further, and due to the
sensitive nature of this study, a Certificate of Confiden-
tiality (CC-MH-12-204) was obtained from the National
Institutes of Health for this research.

Variables of interest

The follow up cohort of 267 women was assessed for the
three primary outcomes surrounding firearms, of 1) per-
ceptions of access (“How easy is it for people who live
near you to get a gun?”), 2) perceptions of safety (“Does
having a gun around make you feel safer or less safe?”),
and 3) firearm proximity (“Are any firearms kept in or
around your home?”) [16, 22]. As noted in Fig. 1, we
hypothesized that trauma exposures would affect percep-
tions of firearm safety, in that women with a history of
trauma would feel less safe around guns, be less likely to
have guns in the home, and perceive guns to be readily
available in their community.

Our primary independent variables were demograph-
ics and trauma exposures. To assess prior history of
trauma, participants were screened for IPV recency
(past-year vs. lifetime) and IPV type (physical vs non-
physical) using HARK [19]. Nonphysical IPV (humili-
ate-afraid) and physical IPV (rape-kick) were mutually
exclusive categories, and participants were stratified
into the physical IPV category if they had ever experi-
enced physical IPV. The HARK question stem was mod-
ified to determine whether they had experienced IPV in
their lifetimes compared to the past year. Additional
interpersonal trauma exposures were unwanted sexual
exposure [23] and adverse childhood experiences [24].
“Unwanted sexual exposure” was categorized as never,
lifetime, or past-year [23]. “Adverse childhood experi-
ences” (ACEs) were stratified by severity into tertiles.
ACEs were determined using a definition taken from
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the ACE study (a collaborative research endeavor
funded by the CDC and Kaiser Permanente [24].

To control for variation in the sample by demo-
graphics, we evaluated our cohort for age, marital sta-
tus, urbanicity, poverty, education, and race/ethnicity.
These variables were chosen because of their relevance
to IPV, as well as their role in gun ownership trends.
We considered whether our patients were near poverty
(defined as 125% of the national poverty line) or not
near poverty. Gun ownership also varies with region
of the country, but our cohort is from within the same
regional area, so we were unable to account for this
variation.

Data analysis

All variables were summarized with frequencies and
percentages. Binomial or ordinal logistic regression,
depending on the format of the outcome variable, was
used to determine any unadjusted bivariate associations
between each of the demographic and trauma exposure
variables and each of the three firearm perception ques-
tions. Covariates were selected and retained for inclusion
in the model based on their relationship to the outcomes
variables as seen in the literature. As there were very few
missing data, these were not included in analyses. We did
not infer any missing data.

As noted above, significant data exists on the demo-
graphic variables associated with gun ownership, espe-
cially surrounding age, race/ethnicity, rurality, marital
status, education, and income. Given that our outcomes
variables included questions of guns in the home and also
gun perceptions, we considered that these demographic
variables were likely predictors of our outcome variables
to be included in our analyses. To assess the relationship
of gun ownership and perceptions with types of interper-
sonal trauma, we looked at different types of IPV, recency
of IPV, unwanted sexual exposure, and ACEs to evaluate
if these traumas were related to our outcomes variables.
Interactions were not specifically tested in this model.

Multivariable analyses examined the associations of
these exposure variables collectively with each of the
three firearm perception questions while controlling for
the demographic variables. All of the independent vari-
ables were tested for multicollinearity prior to inclusion
in the model using variance inflation factor (VIF) statis-
tics, and the fit of the multivariable models was assessed
using the Pearson, Deviance, and Hosmer and Lemeshow
goodness-of-fit tests. If the majority of these tests showed
good model fit with p >0.05, we accepted the model as
having good fit, and this was the case for all three multi-
variable models. All analyses used a significance level of
p <0.05 and were performed using SAS version 9.4 [25].
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Results

As seen in Table 1, among the 266 respondents, the mean
age was 44.48years, with 89% identifying as white, non-
Hispanic. Only 17% of this cohort were at or near pov-
erty (income less than 150% the US poverty line). Of the
cohort, 46% resided in urban areas, and 48% were mar-
ried. Sixty-five percent experienced physical IPV; 21%
reported IPV within the past year. For unwanted sexual
exposure, 58% had been exposed in their lifetime. Almost
one third of this cohort (32%) had experienced 4-10
Adverse Childhood Experiences. Bivariate data revealed
significance in the relationship between marital status
and the presence of a gun in the home. Also significant
were the relationships between feeling unsafe around
a firearm and the cohort with the highest number of
Adverse Childhood Experiences.

Multivariable analyses are shown in Table 2, noting
both significant and not significant associations. Women
who were older (aOR 1.05, 95% CI 1.004, 1.097) were
more likely to report guns to be easy to acquire in their
communities. Analysis of perceived safety in the prox-
imity of a gun showed significance in the relationship
of women with the highest ACE score, indicating a high
level of childhood trauma, to be less likely to feel safe
with a gun nearby (versus those with the lowest ACE
score, aOR 0.31, 95% CI 0.36—1.58).

Multivariable analysis showed no significant asso-
ciation between any of the trauma exposure variables
and having a gun at home. However, women who were
divorced or separated (aOR 0.22, 95% CI 0.09-0.54),
women who were partnered (aOR 0.45, 95% CI 0.20-
0.97), and women who were widowed or single (aOR
0.23, 95% CI 0.08-0.67) had lower odds of having a gun
in the home, compared to married women.

Discussion

This study used quantitative analyses of survey data to
explore how demographics and interpersonal traumas
relate to IPV-exposed women’s perceptions of firearms.
These analytic targets were chosen because women with
a history of IPV are at high risk for violent injury. Our
major findings were that a) older women perceived guns
to be more accessible in their community, b) women with
a high level of childhood trauma were less likely to feel
safe with a gun nearby, and c) there was no association
between trauma exposure and presence of a gun in the
home.

Our finding that women with a high level of child-
hood trauma felt less safe near a gun, suggesting that a
heightened perception of risk after trauma may extend
from childhood to adulthood, was concordant with our
hypothesis. Of note, firearms have never been shown to
have a protective effect for women in violent intimate
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Table 2 Multivariate odds ratios of firearms perceptions among women with a history of exposure to intimate partner

violence
“How easy is it for people who live “Are any firearms kept “Does having a gun
near you to get a gun?”? in or around your home?"® around make you feel
safer or less safe?”®
aOR 95% CI aOR 95% ClI aOR 95% CI
Age
Mean 1.05 (1.00, 1.10)* 1.00 (0.97,1.03) 0.99 (0.96, 1.02)
Race/ethnicity
Non-white Reference
Non-Hispanic White 0.72 0.17,3.12) 1.29 (0.48,3.43) 1.60 (0.63,4.11)
Near poverty
Not near poverty Reference
Near poverty 1.12 (0.28,4.52) 0.99 (040, 2.43) 1.24 (0.52,2.95)
Urban
Urban Reference
Not urban 0.78 (0.31,1.97) 0.66 (0.36,1.22) 0.86 (0.46, 1.60)
Marital status
Married Reference
Divorced/separated 1.66 (0.42,6.56) 0.22 (0.09,0.54)* 0.77 (0.34,1.74)
Partnered 1.81 (0.58,5.62) 045 (0.20,0.97)* 093 (0.14,2.08)
Widowed/single 6.27 (0.68, 58.12) 023 (0.08,0.67)* 0.40 (0.14, 1.09)
Education
College graduate Reference
High school or less 0.52 (0.15,1.83) 0.94 (043, 2.08) 1.26 (0.56,2.84)
Some college 0.82 (0.27,2.43) 0.66 (0.32,1.34) 1.38 (0.66, 2.88)
Lifetime IPV exposure type
Non physical (humiliate-afraid) Reference
Physical (rape-kick) 1.61 (0.60,4.33) 1.14 (0.58,2.24) 1.68 (0.83,3.40)
Past year exposure to IPV
No Reference
Yes 0.45 (0.16,1.23) 1.40 (0.68,2.88) 0.73 (0.35,1.50)
Unwanted sexual exposure
Never Reference
Past year 147 (0.14,15.97) 0.39 (0.08, 1.83) 0.31 (0.07,1.31)
Lifetime 0.61 (0.22,1.72) 0.96 (047,1.93) 0.60 (0.29,1.26)
Adverse childhood events
0-1 events Reference
2-3 events 1.28 (0.46, 3.60) 0.77 (0.38,1.55) 0.75 (0.36, 1.58)
4-10 events 272 (0.76,9.71) 0.68 (0.32,1.45) 0.31 (0.14,067)%

2 Higher aOR indicates “easier”

® Higher aOR indicates“Yes”

¢ Higher aOR indicates “safer”
*Indicates significant odds ratios

partner relationships [4]; indeed, the opposite is true.
Despite this, 57% of our sample of IPV-exposed women
felt having a gun around made them feel at least some-
what safer, this is similar to the 58% of American women
(compared to 67% of American men) who think a gun
makes them feel “safer” in 2015 [26, 27].

Regarding guns in the home, the various trauma expo-
sure variables (IPV type, recency, unwanted sexual expo-
sure and childhood adverse events) did not correlate with
the presence of a gun in the home. Nationally, 30-40%
of households in the US report having a firearm [15], so
our cohort has a higher rate of gun ownership (44%) than
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the national average. Consistent with national trends,
gun ownership was most correlated with demographic
variables [15]. The high rate of firearms at home among
IPV-exposed women may represent an area for interven-
tion among professionals who encounter IPV-exposed
women.

Together, our findings suggest that some trauma expo-
sures likely impact how safe IPV-exposed women feel
around guns, and yet are not reflected in whether or not
they live in a home with a gun. Other influences govern
proximity to a gun at home, which may prevent women
from controlling their safety at home.

Strengths and limitations of this study
Compared to other studies on this topic and in this popu-
lation, a strength of this study is its size, and a sampling
strategy that expanded the population of IPV victims
from exclusively recruiting at shelters, to investigat-
ing the experiences of those seeking care from primary
healthcare settings. Given the prevalence of IPV, this
sampling method likely represents more diverse experi-
ences among IPV-exposed women. Most other studies
on this topic have recruited from only domestic violence
shelters, which may represent a subset of women with a
different pattern of violence than other IPV victims [28].
A weakness in this analysis is that the specific owner of
the guns at home were unknown and could be the sur-
vey participant, a partner, or housemate; from our data,
we were unable to determine if a current relationship
reflected that of an abuser. While this study is larger than
previous studies, it remains too small to effectively iden-
tify a large number of associations. Further study should
be done to better characterize gun ownership in this pop-
ulation. We were also limited by our regional cohort, as
gun opinions and ownership vary with geographic region
of residence. Due to the limited racial and ethnic diver-
sity in the cohort (although reflective of the larger pop-
ulation in the community sampled), we were unable to
analyze by specific racial categories. Also limiting is our
initial response rate from our participants recruited from
the ambulatory care cohort, with an initial 2500 surveys
resulting in 1191 responses (a response rate of 47.6%),
concerning for potential for non-response bias; we are
unable to know if non-responders varied in any signifi-
cant way from responders. Unfortunately, we were una-
ble to perform sensitivity analysis, given the lack of data
on the non-responding group. This study only addresses
female victims of IPV, while not addressing male victims;
this focus is due to the increased risk of injury suffered by
female as compared to male victims of IPV [29].
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Conclusions

This analysis may help to understand in the American
context surrounding gun safety. The ultimate goal would
be to inform policies which make women safer. Firearms
are the most common form of weapon for intimate part-
ner homicide in the U.S., but not in other high income
countries [30]. International data from these high income
countries, shows that overall female homicide and
gun availability cluster together, with the U.S. being an
extreme outlier in both [31]. An abusive partner’s access
to a firearm in the home is associated with more severe
IPV [30]. Understanding the risks that firearms pose in
unsafe homes is increasingly important as the ongoing
personal, political, and economic stresses wrought by the
2020 pandemic are unlikely to resolve in the near future.

As a public health practitioners, providers and policy
makers must address the disconnect between having
a gun in the home and the risks faced by IPV-exposed
women. This study emphasizes the importance in
empowering women to make decisions that make them
safer and less likely victims of intimate partner violence
and homicide. Furthermore, these findings are concord-
ant with policies which remove guns from IPV perpetra-
tors, which have been correlated to reduction in intimate
partner homicide [10]. This study supports policies which
help to educate women about their risks and to provide
them with resources to make safe decisions as needed.

This novel study examined the perceptions of guns and
risk by IPV-exposed women. Women with a trauma his-
tory are at an elevated risk for mortality from firearms,
and can only be appropriately counselled if the risks are
known. This data should inform public policy surround-
ing counseling women about intimate partner violence
and gun ownership.

By understanding this, we hope to inform the debates
surrounding intimate partner violence and gun owner-
ship. Evidence suggests that limiting gun access of abus-
ers decreases the number of intimate partner homicides
[32]. Furthermore, it is important to understand the risks
faced by these women, so they can be counselled appro-
priately to reduce these risks. The physician’s office is a
place where women may seek help, and may provide
an opportunity for intervention and prevention; IPV-
exposed women have higher healthcare utilization than
non IPV-exposed women [33, 34]. As such, strategies
to engage women in their risks, and to understand their
perspectives, would be valuable resources to decrease the
risk of intimate partner violence, and ultimately intimate
partner homicide.
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