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Introduction: Intimate partner violence (IPV) results in deaths of both primary and corollary
(i.e., nonintimate partner) victims. Alcohol use is a known risk factor for IPV, yet the relationship
between alcohol policies and IPV homicides is unclear. This repeated cross-sectional study charac-
terizes alcohol involvement, and the relationship between alcohol policies and alcohol involvement,
among victims of IPV homicides in the U.S.

Methods: Homicide victim data from 17 states in the National Violent Death Reporting System
from 2003 to 2012 were analyzed in 2017−2018. Alcohol Policy Scale scores characterized alcohol
policies by state year and were used in generalized estimating equation logistic regression models to
predict the odds of alcohol involvement among victims of IPV homicide.

Results: Among victims of IPV homicide, 36.5% of primary and 41.1% of corollary victims had a
blood alcohol concentration (BAC) >0.00%. Of the victims with a positive BAC, 67.6% had a BAC
≥0.08%. In adjusted models, a 10−percentage point increase in Alcohol Policy Scale score was asso-
ciated with reduced odds of having a positive BAC (AOR=0.77, 95% CI=0.64, 0.93) and having a
BAC ≥0.08% (AOR=0.82, 95% CI=0.68, 0.99) among all victims, primary victims (AOR=0.78, 95%
CI=0.63, 0.98; AOR=0.82, 95% CI=0.65, 1.04), and corollary victims (AOR=0.61, 95% CI=0.42,
0.89; AOR=0.68, 95% CI=0.48, 0.97).

Conclusions: Alcohol use was prevalent among victims of IPV homicide, and more-
restrictive alcohol policies were associated with reduced odds of alcohol involvement. Strength-
ening alcohol policies is a promising strategy to reduce alcohol-involved IPV homicide
victimization.
Am J Prev Med 2019;57(2):172−179. © 2019 American Journal of Preventive Medicine. Published by Elsevier
Inc. All rights reserved.
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The WHO estimates that 30% of women who
have been in a relationship have experienced
intimate partner violence (IPV) and that inti-

mate partners commit up to 38% of female homicides.1,2

In the U.S., approximately 36% of women and 34% of
men report lifetime contact with sexual violence, physi-
cal violence, or stalking by an intimate partner,3,4 and in
2014, intimate partners were suspects in 23% of U.S.
homicides.5 In addition to intimate partner deaths, IPV
also leads to deaths of nonintimate partners or corollary
victims (e.g., family, other intimate partners, friends, law
enforcement), which may account for 20% of IPV fatali-
ties in the U.S.6,7
tive Medicine. Published by Elsevier Inc. All rights
reserved.
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Alcohol use is an established risk factor for IPV vic-
timization and perpetration.1,8−15 Alcohol use is a recog-
nized risk factor for homicide in general,12,13,16 and IPV
homicide specifically.17 The extent to which potential
corollary homicide victims also may have high blood
alcohol concentrations (BACs) is not known, but of
great importance to those planning violence prevention
and intervention programs.
Although there is good evidence to show that more-

restrictive alcohol policies may reduce binge drinking18

and alcohol-related morbidity and mortality,19 there are
inconsistent and limited data on how alcohol policies
relate to IPV and IPV homicide.20−23 Furthermore,
most studies on alcohol policies and IPV outcomes have
accounted for individual policies, rather than the
broader alcohol environment. Past research on individ-
ual alcohol policies and IPV has led to conflicting results
in regard to alcohol outlet density,14,15,23 alcohol pric-
ing,14,15,21−23 and hours and days of sale.14,23,24 For
instance, a study focusing on the restriction of hours of
sale in a Brazilian city found a significant decrease in
homicides, but this did not hold for assaults against
women after adjusting for trends.24 It is possible that
one of the reasons for these conflicting data is that single
policies may have limited impact on a downstream out-
come such as IPV or IPV homicide, or that the presence
or lack of other existing policies may obscure those
associations. Both of these would suggest the impor-
tance of utilizing a broader measure of the alcohol
policy environment.
Recent research found that more-restrictive alcohol

policy environments were significantly protective of
alcohol involvement among homicide victims.25 To
expand on this research, this study seeks to describe
alcohol involvement among primary and corollary vic-
tims of IPV homicide specifically, and to assess the rela-
tionship between more-restrictive state alcohol policies
and odds of alcohol involvement among these dece-
dents. The study hypothesis is that more-restrictive
alcohol policy environments would be associated with
reduced odds of alcohol involvement among victims of
IPV homicide.
METHODS
This was a repeated cross-sectional study that characterized alco-
hol involvement among IPV homicide victims, and assessed the
relationship between alcohol policies and alcohol involvement in
IPV homicide victims in the U.S. Specifically, the objectives were
to describe primary and corollary victims of IPV homicide in rela-
tion to BACs, and to assess whether a 10−percentage point
increase in the restrictiveness of the alcohol policy environment
was associated with reduced odds of alcohol involvement among
IPV homicide victims.
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Study Sample
Alcohol policies by state year were characterized using Alcohol
Policy Scale (APS) scores. APS scores are based on the presence
of any of 29 alcohol policies in each U.S. state after considering
the relative theoretic efficacy of each policy and the degree to
which it was implemented or legislated in each state year.26,27

The APS includes policies such as alcohol taxes, outlet density
laws, dram shop liability laws, and keg registration laws. APS
scores are standardized on a scale from 0 to 100, with higher APS
scores indicating more-restrictive policies. For example, in 2011,
APS scores ranged from 32.9 (Wisconsin, the least restrictive
state) to 68.5 (Utah, the most restrictive state). The predictor of
interest was a 10−percentage point increase in state APS score,
and was chosen as it approximated the IQR of APS scores. The
APS has similarly been used to assess the relationship between
the alcohol policy environment and binge drinking, alcohol
involvement in underage motor vehicle fatalities, and alcoholic
liver cirrhosis.17,18,25,26,28,29
Measures
This study utilized U.S. homicide data from the National Violent
Death Reporting System (NVDRS) from the Centers for Disease
Control and Prevention from 2003 to 2012, which were analyzed
in 2017−2018.30 NVDRS provides information on all violent
deaths that occur in participating states. Each victim record
includes information about the victim, suspect(s), the relationship
of the victim to the suspect(s), toxicology results for the victim (if
available), and any weapon(s) that were involved in the incident.
NVDRS connects violent deaths that occur within the same event,
which allows for the examination of intimate partner and corol-
lary victims. NVDRS collects data from sources such as death cer-
tificates, coroner/medical examiner records, law enforcement
reports, and toxicology reports.

Homicide victims were first identified through manner of death
coding in NVDRS; IPV homicides were homicide victims for
whom IPV was indicated. As this study focused on alcohol involve-
ment, only homicide victims with BAC testing were included in the
study. For example, in 2012, the percentage of alcohol-involved
IPV homicides ranged from 20% (Wisconsin) to 100% (Alaska).
The victim−suspect relationship variable in NVDRS was used to
differentiate primary and corollary victims. Primary victims
included those who were a spouse, ex-spouse, girlfriend, boyfriend,
ex-girlfriend, or ex-boyfriend. All other victim−suspect relation-
ships were categorized as corollary victims (e.g., parent, child, sib-
ling). In cases of homicide−suicide, if the homicide was committed
by an intimate partner, then the homicide was considered an IPV
homicide and the suicide would not be included in the study.
Statistical Analysis
Generalized estimating equation logistic regression models were
used to determine the association between a 10−percentage point
increase in APS score and the individual-level odds of alcohol
involvement among IPV homicide victims, while accounting for
state- and individual-level covariates and year. Alcohol involve-
ment was assessed at multiple BAC thresholds, with >0.00% and
≥0.08% being the primary thresholds of interest.

Alternating logistic regression was used to account for clustering
at the state level and also counties nested within states because of
homicide clusters at the county level noted in prior research.31,32
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Alternating logistic regression is a version of generalized estimating
equation logistic regression that models association between pairs
of observations (the cluster effect) through ORs, rather than corre-
lations, which is appropriate for binary outcomes. Alternating
logistic regression and generalized estimating equation analyses
are appropriate for multilevel models with both cluster-level (e.g.,
state-level APS scores) and individual-level (e.g., demographic
characteristics) variables. ORs, AORs, and 95% CIs were calcu-
lated for the odds of alcohol involvement (BAC >0.00% vs 0.00%,
and BAC ≥0.08% vs <0.08%) among IPV homicides in relation to
a 10−percentage point increase in APS score. State-year APS
scores were related to state-year NVDRS data using a 1-year lag
for all study years, as there may be a delay between the time a pol-
icy is enacted and its effect on a population. Therefore, 2002−
2011 policies were related to 2003−2012 IPV homicides. To
account for states that may conduct toxicology tests preferentially,
states with toxicology testing rates <30% (i.e., South Carolina and
New Jersey) were excluded, and BAC testing rates in the 17 states
were controlled for in analyses.

The fully adjusted model included state-level covariates that
have been identified as being associated with homicide, including
the following: the proportion of males, individuals aged ≥21 years,
individuals by race/ethnicity, individuals with college degree or
above, and unemployed individuals; median family income; police
rate per 100,000 population; degree of urbanization; state-year
BAC testing rate; and religious composition.33−35 Individual-level
covariates, supplied by NVDRS directly, included age, sex, race/
ethnicity, marital status, and whether the victim was known to
have a mental health issue. All analyses were conducted using
SAS, version 9.3.
RESULTS

Between 2003 and 2012, there were 41,587 homicide
victims, of which 26,974 (64.9%) had BAC testing and
were included in the final sample. Of those decedents,
4,267 (15.8%) were victims of IPV homicide who died
in 4,031 unique incidents. IPV homicide victims were
predominantly female (58.6%), aged 21−49 years
(72.1%), white non-Hispanic (48.8%) or black non-
Hispanic (33.6%), unmarried (65.0%), and living in
cities (75.8%; Table 1). Firearms were involved in 57.7%
of IPV homicides. The IPV homicide victims included
2,901 (68.0%) primary victims, 1,181 (27.7%) corollary
victims, and 185 (4.3%) with unknown victim−suspect
relationship status (Table 1). Most primary victims were
female (76.6%), whereas most corollary victims were
male (80.0%). Corollary victims included acquaintances
(73.4%), family members (19.3%), and strangers (5.2%;
data not shown).
Among IPV homicide victims, 38.2% had a BAC

>0.00% (Table 1). Among victims with a positive BAC,
67.6% had a BAC ≥0.08%, 34.8% had a BAC ≥0.16%,
and 13.9% had a BAC ≥0.24%. Alcohol involvement was
more common among males than females (50.9% vs
29.2%), and males were also more likely to have higher
BAC levels than females (Table 1 and Figure 1). Among
American Indians/Alaska Natives victims, 71.2% had a
BAC >0.00%. Alcohol involvement was most common
when the victim was female and suspect was male
(56.4%) and least common when both victim and
suspect were female (30%).
Alcohol involvement was more prevalent among cor-

ollary victims than primary victims (41.1% vs 36.5%;
Table 1). With respect to demographic subgroups, 47.4%
and 52.8% of corollary victims aged 21−29 and 30−
39 years had positive BACs, compared with 28.5% and
39.7% of primary victims in these same age groups,
respectively. Alcohol involvement among corollary vic-
tims was also higher than primary victims for most racial
ethnic groups. Corollary victims who were married, had
a history of mental health or substance use disorders,
and who were killed in firearm-involved incidents all
had higher rates of alcohol use than their primary victim
counterparts.
In fully adjusted models, a 10−percentage point

increase in APS score (representing more-restrictive poli-
cies) was associated with reduced odds of having a posi-
tive BAC among all IPV homicide victims (AOR=0.77,
95% CI=0.64, 0.93), primary victims (AOR=0.78, 95%
CI=0.63, 0.98), and corollary victims (AOR=0.61, 95%
CI=0.42, 0.89; Table 2). A 10−percentage point increase
in APS score was also associated with reduced odds of
having a BAC ≥0.08% for all IPV homicide victims
(AOR=0.82, 95% CI=0.68, 0.99) and corollary victims
(AOR=0.68, 95% CI=0.48, 0.97), but was not statistically
significant for primary victims.
The relationship between APS scores and the odds

of alcohol involvement for IPV homicides was also
assessed among various sociodemographic strata
(Table 2). A 10−percentage point increase in APS
score was associated with significantly reduced odds of
having a BAC >0.00% or ≥0.08% across a wide range
of subgroups, including Hispanics, those in rural areas,
and those with a history of mental health or substance
use disorders. Among victims whose deaths involved a
firearm, a 10−percentage point increase was signifi-
cantly associated with reduced odds of alcohol involve-
ment at the BAC ≥0.08% threshold, but not at BAC
>0.00%.
Because such a high proportion of alcohol-involved

IPV homicides involved BAC levels ≥0.08%, the rela-
tionship between APS scores and the odds of having
progressively higher BAC levels were explored further
(Table 3). A 10−percentage point increase in APS score
was associated with reduced odds of having a BAC
≥0.12% for all victims (AOR=0.77, 95% CI=0.63, 0.94)
and for corollary victims (AOR=0.61, 95% CI=0.42,
0.87) but was not statistically significant for primary
www.ajpmonline.org



Table 1. Intimate Partner Violence−Related Homicide Victims With BAC Levels >0.00%, NVDRS 2003−2012

Victim characteristics
All IPV victims

n (% with BAC>0)
Primary victimsa

n (% with BAC>0)
Corollary victimsa

n (% with BAC>0)

Overall 4,267b (38.2) 2,901 (36.5) 1,181 (41.1)

Sex

Male 1,765 (50.9) 677 (56.7) 942 (46.6)

Female 2,501 (29.2) 2,223 (30.3) 239 (19.3)

Age, years

<21 419 (17.0) 162 (17.3) 232 (14.2)

21−29 1,003 (35.2) 624 (28.5) 312 (47.4)

30−39 1,083 (43.7) 766 (39.7) 273 (52.8)

40−49 992 (47.2) 754 (46.4) 215 (49.3)

≥50 769 (34.2) 594 (33.5) 149 (36.2)

Race

White non-Hispanic 2,080 (37.8) 1,499 (36.0) 516 (42.3)

Black non-Hispanic 1,434 (37.4) 945 (37.3) 406 (36.5)

AI/AN non-Hispanic 104 (71.2) 67 (70.2) 35 (74.3)

Hispanic 444 (37.6) 246 (31.3) 169 (45.0)

Other 205 (31.7) 144 (30.6) 55 (30.9)

Victim−suspect sexes
Male−male 1,050 (47.3) 55 (65.5) 887 (45.6)

Male−female 674 (56.4) 619 (55.9) 49 (61.2)

Female−male 2,417 (29.0) 2,198 (30.2) 198 (17.2)

Female−female 60 (30.0) 19 (42.1) 39 (25.6)

Veteran

Yes 288 (44.8) 180 (47.2) 96 (40.6)

No 3,632 (37.8) 2,481 (36.0) 1,000 (41.4)

Unknown 347 (36.0) 240 (34.2) 85 (37.7)

Marital status

Married/civil union 1,465 (32.6) 1,185 (31.1) 243 (41.6)

Unmarried 2,774 (41.0) 1,699 (40.1) 931 (40.9)

Metropolitan status

Yes 3,234 (36.9) 2,217 (35.8) 868 (38.8)

No 1,004 (41.6) 669 (38.1) 303 (47.9)

Mental health problem

Yes 79 (29.1) 62 (24.2) 12 (50.0)

No/unknown 4,188 (38.3) 2,839 (36.8) 1,169 (41.0)

Substance use disorder

Yes 108 (50.0) 76 (46.1) 26 (53.9)

No/unknown 4,159 (37.8) 2,825 (36.3) 1,155 (40.8)

Firearm involved

Yes 2,461 (32.6) 1,577 (29.9) 757 (36.9)

No 1,797 (45.7) 1,318 (44.4) 422 (48.6)

Source: National Violent Death Reporting System.
aPrimary victims included those who were categorized as spouses or ex-spouses, girlfriends or boyfriends, ex-girlfriends or ex-boyfriends, and girl-
friends or boyfriends when it was not unspecified whether current or ex. Other victims were categorized as corollary victims.
bOf the 4,267 IPV homicide victims with BAC testing, 2,901 and 1,181 were classified by victim−suspect relationship as primary victims and corollary
victims, respectively, and 185 could not be categorized because of unknown victim−suspect relationship.
AI/AN, American Indian/Alaska Native; BAC, blood alcohol concentration; IPV, intimate partner violence; NVDRS, National Violent Death Reporting
System.
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victims. At higher BAC thresholds that included pro-
gressively fewer victims, point estimates were <1.00 but
were not significant or contained sample sizes too small
to analyze.
August 2019
DISCUSSION

This is the first study to characterize alcohol involve-
ment among both primary and corollary victims of IPV



Figure 1. BAC Levels Among Male and Female IPV Homicide Victims With BAC >0.00%.
BAC, blood alcohol concentration; IPV, intimate partner violence.
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homicide, and to examine the relationship between
more-restrictive alcohol policies and the odds of alcohol
involvement among IPV homicide victims. Almost 40%
of IPV homicide victims had a BAC >0.00%; most of
these victims had a BAC ≥0.08%, and more than one
third had a BAC ≥0.16%.36 The high proportions of
both primary and corollary victims with BACs >0.16%
indicates that many decedents were highly intoxicated
or even incapacitated at the time of death. Alcohol
involvement was particularly prevalent among corollary
victims who were male, American Indian/American
Native, or with a history of substance use disorder. In
agreement with previous literature, it was found that
primary victims were mostly female adults of white non-
Hispanic or black non-Hispanic descent, whose deaths
were linked to a male suspect.37

Although the high BAC levels among victims are con-
cerning, these findings should not be interpreted to
mean that victims’ alcohol use is to blame for their
deaths. Drinking among perpetrators and victims of vio-
lence are correlated,12,38 and NVDRS does not capture
alcohol use among perpetrators, many of whom were
likely to have been drinking.11−13

In the current sample, corollary victims comprised
28% of decedents. Most were male (80.0%), suggesting
that males either intervene on behalf of primary victims
or were also targeted by the perpetrator. Alcohol use
may increase one’s risk of becoming involved by associ-
ating with others who drink, decreasing inhibitions
to intervene on behalf of the primary target, decreasing
the ability to do so effectively to de-escalate the encoun-
ter, or decreasing the ability to defend oneself if also a
target.9,23,39 Corollary victims represent an important,
yet overlooked dimension of IPV homicide, and the
overall public health burden of IPV as related to alcohol.
The extent to which the alcohol policy environment

was associated with alcohol involvement in IPV
homicides was also examined. In adjusted analyses, a
10−percentage point increase in APS score was associ-
ated with 23% reduced odds of any alcohol involve-
ment among IPV homicide victims, with similar
estimates among primary and corollary victims.
Reduced odds of alcohol involvement in IPV homi-
cides were also observed at higher BAC levels and were
consistent across multiple sociodemographic sub-
groups. These findings are consistent with the authors’
previous research, whose results showed that stricter
policies are protective for alcohol-related homicides
and traffic fatalities.17,25,29,40 Given the associations
between alcohol and violence, strengthening alcohol
policies may be a promising means to reduce IPV
homicide victimization.

Limitations
This study is subject to several limitations. The results
of these analyses are associative, and causality cannot
be inferred. Reverse causality cannot be excluded as a
possible explanation (i.e., states where alcohol-involved
IPV homicide is a concern may be more likely to
increase the restrictiveness of alcohol policies). An
alternate analytic approach would have been to examine
trends in changes in alcohol policy environments and
IPV homicides longitudinally rather than choosing a
cross-sectional design that accounts for time as a fixed
www.ajpmonline.org



Table 2. AORsa,b of Alcohol Involvement Among IPV Homicide Victims in Relation to a 10% Increase in APS, by BAC and Socio-
demographic Characteristics, 2003−2012, NVDRS

Characteristics
BAC >0.00%, AOR (95% CI)

(n=1,628)
BAC ≥0.08%, AOR (95% CI)

(n=1,101)

Victim group

All victims 0.77 (0.64, 0.93) 0.82 (0.68, 0.99)

Primary victims 0.78 (0.63, 0.98) 0.82 (0.65, 1.04)

Corollary victims 0.61 (0.42, 0.89) 0.68 (0.48, 0.97)

Sex

Male 0.71 (0.53, 0.94) 0.81 (0.62, 1.06)

Female 0.76 (0.60, 0.96) dncc

Age, years

≤29 0.72 (0.53, 0.99) 0.64 (0.46, 0.89)

30−39 0.80 (0.54, 1.19) 0.92 (0.62, 1.36)

≥40 0.74 (0.56, 0.97) 0.81 (0.61, 1.08)

Race/ethnicity

White non-Hispanic 0.93 (0.73, 1.20) 0.95 (0.73, 1.24)

Black non-Hispanic 0.83 (0.56, 1.22) 1.47 (0.87, 2.47)

Hispanic 0.42 (0.19, 0.97) 0.50 (0.27, 0.93)

Other 0.88 (0.46, 1.68) 0.79 (0.40, 1.55)

Veteran

Yes dncc 1.04 (0.37, 2.93)

No/unknown 0.74 (0.61, 0.91) 0.81 (0.67, 0.98)

Marital status

Married/civil union 0.95 (0.73, 1.25) dncc

Unmarried 0.70 (0.56, 0.88) 0.76 (0.61, 0.94)

Metropolitan status

Yes 0.81 (0.65, 1.01) 0.97 (0.79, 1.19)

No 0.53 (0.30, 0.93) 0.47 (0.27, 0.81)

Mental health problem

Yes dncc dncc

No/unknown 0.78 (0.64, 0.94) 0.83 (0.69, 0.99)

Substance use disorder

Yes dncc dncc

No/unknown 0.78 (0.64, 0.94) 0.82 (0.68, 0.99)

Firearm

Yes 0.77 (0.59, 1.00) 0.75 (0.57, 0.98)

No 0.70 (0.54, 0.90) 0.87 (0.66, 1.15)

Source: National Violent Death Reporting System.
Note: Boldface indicates statistical significance (p<0.05).
aAOR was based on 10−percentage point increase in APS score.
bGEE Model IV used throughout. Adjusted GEE Model IV controls for decedent’s age, sex, marital status, mental health status, state proportions of
male, age ≥21 years, racial and ethnic composition, college degree or above, unemployment, median family income, police rate per capita, degree
of urbanization, religiosity, year, and BAC testing rate. South Carolina and New Jersey were removed from analysis for all years because of low BAC
testing rates (<30% all years) and high rates of alcohol involvement.
cdnc indicates that models did not converge because of sample size limitations; therefore, no results were available to report.
APS, Alcohol Policy Scale; BAC, blood alcohol concentration; GEE, generalized estimating equation; IPV, intimate partner violence; NVDRS, National
Violent Death Reporting System.
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effect. However, as alcohol policies in most states did
not change substantially over the study period, the
repeat cross-sectional design with a 10−percentage
point increase as the exposure was chosen. Although
the analysis accounted for state- and individual-level
covariates, there is a possibility that other factors could
influence these relationships (e.g., gender inequality,
August 2019
gun policy). NVDRS homicide data was limited to 17
states, and this affects generalizability. NVDRS is sub-
ject to variation in data collection across jurisdictions
and potential bias in substance use variables.41 Selective
BAC testing is a potential source of bias (e.g., states
with lower testing rates may preferentially test those for
whom alcohol involvement is strongly suspected). To



Table 3. AORsa,b of Alcohol Involvement Among IPV Homicide Victims in Relation to a 10% Increase in APS for BAC Strata,
2003−2012, NVDRS

BAC cutoff %

Overall intimate partner
victimization, AOR (95% CI)

(n=4,107)

Primary victimization,
AOR (95% CI)
(n=2,796)

Corollary victimization,
AOR (95% CI)
(n=1,135)

≥0.12 0.77 (0.63, 0.94) 0.79 (0.61, 1.03) 0.61 (0.42, 0.87)

≥0.16 0.84 (0.67, 1.07) 0.84 (0.62, 1.13) 0.67 (0.41, 1.08)

≥0.20 0.86 (0.66, 1.13) 0.92 (0.64, 1.33) 0.58 (0.27, 1.22)

≥0.24 0.88 (0.62, 1.25) 0.96 (0.62, 1.50) dncc

≥0.28 0.95 (0.60, 1.51) dncc dncc

Source: National Violent Death Reporting System.
Note: Boldface indicates statistical significance (p<0.05).
aAOR was based on 10-point increase in APS score.
bAdjusted GEE Model IV controls for victim’s age, sex, race/ethnicity, marital status, mental health status, state proportions of male, age ≥21 years,
racial and ethnic composition, college degree or above, household income, unemployment, police rate per capita, degree of urbanization, religiosity,
year, and BAC testing rate. South Carolina and New Jersey were removed from analysis for all years because of low BAC testing rates (<30% all years)
and high rates of alcohol involvement.
cdnc indicates that models did not converge because of sample size limitations; therefore, no results were available to report.
APS, Alcohol Policy Scale; BAC, blood alcohol concentration; GEE, generalized estimating equation; IPV, intimate partner violence; NVDRS, National
Violent Death Reporting System.
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address this, the authors eliminated data from two
states with testing rates <30% and controlled for state-
year BAC testing rate. However, it is possible that BAC
testing differs among specific subgroups (e.g., children),
and it is unclear how this might have affected the final
sample or results. NVDRS is limited to decedents;
therefore, little can be said about perpetrators of IPV
homicide unless they too died in the incident. Victims
of IPV represent only one portion of the involved
individuals, and studies on alcohol involvement among
perpetrators of IPV would provide vital insight into this
complex and urgent public health problem.
CONCLUSIONS

In summary, this study finds that a substantial propor-
tion of IPV homicides involve alcohol and suggests that
enacting stricter alcohol policies may be a promising
strategy to prevent alcohol-involved IPV homicide fatali-
ties among both primary and corollary victims. As such,
the alcohol policy environment should be considered a
priority in the broader discussion of IPV prevention,
intervention efforts, and future research. Examples of
effective alcohol control policies include increasing alco-
hol taxes, reducing alcohol outlet density, and restricting
hours of sales.42
ACKNOWLEDGMENTS
The Institute had no role in the study design; collection, analy-
sis, and interpretation of data; writing the report; or the deci-
sion to submit the report for publication. The conclusions in
this report do not necessarily reflect those of the National Insti-
tute on Alcohol Abuse and Alcoholism or NIH. This work was
supported by grants R01AA023376 and R01AA018377 from
the National Institute on Alcohol Abuse and Alcoholism. All
authors were involved in the design of the study and the inter-
pretation of the results. MCL, TSN, and MHS drafted the manu-
script. SMC conducted the analyses with input from TCH.
Preliminary findings were previously presented at the Alcohol
Policy 18 Conference, Washington DC, April 2018, and the
Global Alcohol Policy Conference, Melbourne, Australia, October
2017.

No financial disclosures were reported by the authors of this
paper.
SUPPLEMENTAL MATERIAL
Supplemental materials associated with this article can be
found in the online version at https://doi.org/10.1016/j.
amepre.2019.02.027.
REFERENCES
1. WHO. Global and Regional Estimates of Violence Against Women:

Prevalence and Health Effects of Intimate Partner Violence and Non-
Partner Sexual Violence. Geneva: WHO, 2013.

2. St€ockl H, Devries K, Rotstein A, et al. The global prevalence of
intimate partner homicide: a systematic review. Lancet. 2013;382
(9895):859–865. https://doi.org/10.1016/S0140-6736(13)61030-2.

3. Breiding MJ, Chen J, Black MC. Intimate Partner Violence in the
United States. Atlanta, GA: National Center for Injury Prevention and
Control, CDC, 2010:2014.

4. Smith SG, Zhang X, Basile KC, et al. National Intimate Partner
and Sexual Violence Survey: 2015 Data Brief − Updated Release.
Atlanta, GA: National Center for Injury Prevention and Control,
CDC, 2018.

5. Fowler KA, Jack SP, Lyons BH, Betz CJ, Petrosky E. Surveillance for
violent deaths—National Violent Death Reporting System, 18 States,
2014. MMWR Surveill Summ. 2018;67(2):1–36. https://doi.org/
10.15585/mmwr.ss6702a1.

6. Dobash RP, Dobash RE. Who died? The murder of collaterals related
to intimate partner conflict. Violence Against Women. 2012;18
(6):662–671. https://doi.org/10.1177/1077801212453984.
www.ajpmonline.org

https://doi.org/10.1016/j.amepre.2019.02.027
https://doi.org/10.1016/j.amepre.2019.02.027
http://refhub.elsevier.com/S0749-3797(19)30169-2/sbref0001
http://refhub.elsevier.com/S0749-3797(19)30169-2/sbref0001
http://refhub.elsevier.com/S0749-3797(19)30169-2/sbref0001
https://doi.org/10.1016/S0140-6736(13)61030-2
http://refhub.elsevier.com/S0749-3797(19)30169-2/sbref0003
http://refhub.elsevier.com/S0749-3797(19)30169-2/sbref0003
http://refhub.elsevier.com/S0749-3797(19)30169-2/sbref0003
http://refhub.elsevier.com/S0749-3797(19)30169-2/sbref0004
http://refhub.elsevier.com/S0749-3797(19)30169-2/sbref0004
http://refhub.elsevier.com/S0749-3797(19)30169-2/sbref0004
http://refhub.elsevier.com/S0749-3797(19)30169-2/sbref0004
https://doi.org/10.15585/mmwr.ss6702a1
https://doi.org/10.15585/mmwr.ss6702a1
https://doi.org/10.1177/1077801212453984


Lira et al / Am J Prev Med 2019;57(2):172−179 179
7. Smith SG, Fowler KA, Niolon PH. Intimate partner homicide and cor-
ollary victims in 16 states: National Violent Death Reporting System,
2003−2009. Am J Public Health. 2014;104(3):461–466. https://doi.org/
10.2105/AJPH.2013.301582.

8. Devries KM, Child JC, Bacchus LJ, et al. Intimate partner violence vic-
timization and alcohol consumption in women: a systematic review
and meta�analysis. Addiction. 2014;109(3):379–391. https://doi.org/
10.1111/add.12393.

9. Foran HM, O’Leary KD. Alcohol and intimate partner violence: a
meta-analytic review. Clin Psychol Rev. 2008;28(7):1222–1234. https://
doi.org/10.1016/j.cpr.2008.05.001.

10. Vos T, Astbury J, Piers L, et al. Measuring the impact of intimate part-
ner violence on the health of women in Victoria, Australia. Bull
WHO. 2006;84(9):739–744. https://doi.org/10.2471/BLT.06.030411.

11. Greenfield LA. Alcohol and Crime: An Analysis of National Data on
the Prevalence of Alcohol Involvement in Crime. U.S. Department of
Justice, Office of Justice Programs, 1998.

12. Darke S. The toxicology of homicide offenders and victims: a review.
Drug Alcohol Rev. 2010;29(2):202–215. https://doi.org/10.1111/j.1465-
3362.2009.00099.x.

13. Darke S, Duflou J, Torok M, Prolov T. Characteristics, circumstances
and toxicology of sudden or unnatural deaths involving very high-
�range alcohol concentrations. Addiction. 2013;108(8):1411–1417.
https://doi.org/10.1111/add.12191.

14. Kearns MC, Reidy DE, Valle LA. The role of alcohol policies in prevent-
ing intimate partner violence: a review of the literature. J Stud Alcohol
Drugs. 2015;76(1):21–30. https://doi.org/10.15288/jsad.2015.76.21.

15. Lippy C, DeGue S. Exploring alcohol policy approaches to prevent
sexual violence perpetration. Trauma Violence Abus. 2016;17(1):26–
42. https://doi.org/10.1177/1524838014557291.

16. Kuhns JB, Wilson DB, Clodfelter TA, Maguire ER, Ainsworth SA. A
meta-analysis of alcohol toxicology study findings among homicide
victims. Addiction. 2010;106:62–72. https://doi.org/10.1111/j.1360-
0443.2010.03153.x.

17. Naimi TS, Xuan Z, Cooper SE, et al. Alcohol involvement in homicide
victimization in the United States. Alcohol Clin Exp Res. 2016;40
(12):2614–2621. https://doi.org/10.1111/acer.13230.

18. Xuan Z, Blanchette JG, Nelson TF, et al. The alcohol policy environ-
ment and policy subgroups as predictors of binge drinking measures
among U.S. adults. Am J Public Health. 2015;105(4):816–822. https://
doi.org/10.2105/AJPH.2014.302112.

19. Wagenaar AC, Tobler AL, Komro KA. Effects of alcohol tax and
price policies on morbidity and mortality: a systematic review.
Am J Public Health. 2010;100(11):2270–2278. https://doi.org/
10.2105/AJPH.2009.186007.

20. Giesbrecht N, Wettlaufer A, Cukier S, et al. Do alcohol pricing and
availability policies have differential effects on sub-populations? A
commentary. Int J Alcohol Drug Res. 2016;5(3):89–99. https://doi.org/
10.7895/ijadr.v5i3.227.

21. Zeoli AM, Webster DW. Effects of domestic violence policies, alcohol
taxes and police staffing levels on intimate partner homicide in large
U.S. cities. Int J Prev. 2010;16(2):90–95. https://doi.org/10.1136/
ip.2009.024620.

22. Durrance CP, Golden S, Perreira K, Cook P. Taxing sin and
saving lives: can alcohol taxation reduce female homicides? Soc Sci
Med. 2011;73(1):169–176. https://doi.org/10.1016/j.socscimed.2011.
04.027.

23. Wilson IM, Graham K, Taft A. Alcohol interventions, alcohol policy
and intimate partner violence: a systematic review. BMC Public
Health. 2014;14:881. https://doi.org/10.1186/1471-2458-14-881.
August 2019
24. Duailibi S, Ponicki W, Grube J, et al. The effect of restricting opening
hours on alcohol-related violence. Am J Public Health. 2007;97
(12):2276–2280. https://doi.org/10.2105/AJPH.2006.092684.

25. Naimi TS, Xuan Z, Coleman SM, et al. Alcohol policies and alcohol-
involved homicide victimization in the United States. J Stud Alcohol
Drugs. 2017;78(5):781–788. https://doi.org/10.15288/jsad.2017.78.781.

26. Naimi TS, Blanchette J, Nelson TF, et al. A new scale of the U.S. alcohol
policy environment and its relationship to binge drinking. Am J Prev
Med. 2014;46(1):10–16. https://doi.org/10.1016/j.amepre.2013.07.015.

27. Nelson TF, Xuan Z, Babor T, et al. Efficacy and the strength of
evidence of U.S. alcohol control policies. Am J Prev Med. 2013;45
(1):19–28. https://doi.org/10.1016/j.amepre.2013.03.008.

28. Hadland SE, Xuan Z, Blanchette JG, et al. Alcohol policies and alco-
holic cirrhosis mortality in the United States. Prev Chronic Dis.
2015;12:E177. https://doi.org/10.5888/pcd12.150200.

29. Hadland SE, Xuan Z, Sarda V, et al. Alcohol policies and alcohol-related
motor vehicle crash fatalities among young people in the U.S. Pediatrics.
2017;139(3):e20163037. https://doi.org/10.1542/peds.2016-3037.

30. CDC. National violent death reporting system web coding manual.
www.cdc.gov/violenceprevention/pdf/NVDRS-WebCodingManual.pdf.
Updated December 1, 2016. Accessed March 5, 2019.

31. Carey V, Zeger SL, Diggle P. Modelling multivariate binary data with
alternating logistic regressions. Biometrika. 1993;80(3):517–526.
https://doi.org/10.1093/biomet/80.3.517.

32. Messner SF, Anselin L, Baller RD, et al. The spatial patterning
of county homicide rates: an application of exploratory spatial data
analysis. J Quant Criminol. 1999;15(4):423–450. https://doi.org/
10.1023/A:1007544208712.

33. U.S. Census Data. 2010. https://www.census.gov/programs-surveys/
decennial-census/data/datasets.2010.html. Accessed June 11, 2019.

34. U.S. Department of Labor. Databases, tables & calculators by subject.
www.bls.gov/data/. Published 2018. Accessed July 17, 2018.

35. Association of Statisticians of American Religious Bodies. U.S. Relig
Census. 1952 to 2010. http://usreligioncensus.org/. Published 2018.
Accessed July 17, 2018.

36. National Institute on Alcohol Abuse and Alcoholism. Understanding the
dangers of alcohol overdose. https://pubs.niaaa.nih.gov/publications/
AlcoholOverdoseFactsheet/Overdosefact.htm. Updated 2018. Accessed
July 17, 2018.

37. Petrosky E, Blair JM, Betz CJ, et al. Racial and ethnic differences in
homicides of adult women and the role of intimate partner violence—
United States, 2003−2014. MMWR Morb Mortal Wkly Rep. 2017;66
(28):741–746. https://doi.org/10.15585/mmwr.mm6628a1.

38. Leonard KE. Alcohol consumption and escalatory aggression in intox-
icated and sober dyads. J Stud Alcohol. 1984;45(1):75–80. https://doi.
org/10.15288/jsa.1984.45.75.

39. Fleming WM, Wiersma-Mosley JD. The role of alcohol consumption
patterns and pro-social bystander interventions in contexts of gender
violence. Violence Against Women. 2015;21(10):1259–1283. https://
doi.org/10.1177/1077801215592721.

40. Naimi TS, Xuan Z, Sarda V, et al. State alcohol policies and alcohol-
related motor vehicle crash fatalities among U.S. adults. Paper pre-
sented at: Kettil Bruun Society 2017; 2017; Sheffield, England.

41. Kaplan MS, Caetano R, Giesbrecht N, et al. The National Violent
Death Reporting System: use of the restricted access database and rec-
ommendations for the system’s improvement. Am J Prev Med.
2017;53(1):130–133. https://doi.org/10.1016/j.amepre.2017.01.043.

42. CDC. The community guide: preventing excessive alcohol consumption.
www.thecommunityguide.org/alcohol/index.html. Published 2015.
Accessed January 23, 2015.

https://doi.org/10.2105/AJPH.2013.301582
https://doi.org/10.2105/AJPH.2013.301582
https://doi.org/10.1111/add.12393
https://doi.org/10.1111/add.12393
https://doi.org/10.1016/j.cpr.2008.05.001
https://doi.org/10.1016/j.cpr.2008.05.001
https://doi.org/10.2471/BLT.06.030411
http://refhub.elsevier.com/S0749-3797(19)30169-2/sbref0011
http://refhub.elsevier.com/S0749-3797(19)30169-2/sbref0011
http://refhub.elsevier.com/S0749-3797(19)30169-2/sbref0011
https://doi.org/10.1111/j.1465-3362.2009.00099.x
https://doi.org/10.1111/j.1465-3362.2009.00099.x
https://doi.org/10.1111/add.12191
https://doi.org/10.15288/jsad.2015.76.21
https://doi.org/10.1177/1524838014557291
https://doi.org/10.1111/j.1360-0443.2010.03153.x
https://doi.org/10.1111/j.1360-0443.2010.03153.x
https://doi.org/10.1111/acer.13230
https://doi.org/10.2105/AJPH.2014.302112
https://doi.org/10.2105/AJPH.2014.302112
https://doi.org/10.2105/AJPH.2009.186007
https://doi.org/10.2105/AJPH.2009.186007
https://doi.org/10.7895/ijadr.v5i3.227
https://doi.org/10.7895/ijadr.v5i3.227
https://doi.org/10.1136/ip.2009.024620
https://doi.org/10.1136/ip.2009.024620
https://doi.org/10.1016/j.socscimed.2011.04.027
https://doi.org/10.1016/j.socscimed.2011.04.027
https://doi.org/10.1186/1471-2458-14-881
https://doi.org/10.2105/AJPH.2006.092684
https://doi.org/10.15288/jsad.2017.78.781
https://doi.org/10.1016/j.amepre.2013.07.015
https://doi.org/10.1016/j.amepre.2013.03.008
https://doi.org/10.5888/pcd12.150200
https://doi.org/10.1542/peds.2016-3037
http://www.cdc.gov/violenceprevention/pdf/NVDRS-WebCodingManual.pdf
https://doi.org/10.1093/biomet/80.3.517
https://doi.org/10.1023/A:1007544208712
https://doi.org/10.1023/A:1007544208712
https://www.census.gov/programs-surveys/decennial-census/data/datasets.2010.html
https://www.census.gov/programs-surveys/decennial-census/data/datasets.2010.html
http://www.bls.gov/data/
http://usreligioncensus.org/
https://pubs.niaaa.nih.gov/publications/AlcoholOverdoseFactsheet/Overdosefact.htm
https://pubs.niaaa.nih.gov/publications/AlcoholOverdoseFactsheet/Overdosefact.htm
https://doi.org/10.15585/mmwr.mm6628a1
https://doi.org/10.15288/jsa.1984.45.75
https://doi.org/10.15288/jsa.1984.45.75
https://doi.org/10.1177/1077801215592721
https://doi.org/10.1177/1077801215592721
http://refhub.elsevier.com/S0749-3797(19)30169-2/sbref0039
http://refhub.elsevier.com/S0749-3797(19)30169-2/sbref0039
http://refhub.elsevier.com/S0749-3797(19)30169-2/sbref0039
http://refhub.elsevier.com/S0749-3797(19)30169-2/sbref0039
https://doi.org/10.1016/j.amepre.2017.01.043
http://www.thecommunityguide.org/alcohol/index.html

	Alcohol Policies and Alcohol Involvement in Intimate Partner Homicide in the U.S.
	INTRODUCTION
	METHODS
	Study Sample
	Measures
	Statistical Analysis

	RESULTS
	DISCUSSION
	Limitations

	CONCLUSIONS
	ACKNOWLEDGMENTS
	Supplemental material
	REFERENCES



