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Abstract

Background

Intimate partner violence can lead to deaths of one or both partners and others (i.e., corol-
lary victims). Prior studies do not enumerate the societal cost of intimate partner violence-
related fatalities, exclude corollary victims from most analyses, and do not describe groups
who bear the highest societal costs from intimate partner violence.

Objective

We examine racial/ethnic and gender-based disparities in potential years of life lost (PYLL)
among intimate partners and corollary victims of intimate partner violence-related mortality.

Methods

We used 16 US states’ 2006—2015 National Violent Death Reporting System data to esti-
mate PYLL among intimate partners (n=6,282) and corollary victims (n = 1,634) by victims’
race/ethnicity and sex. We describe fatalities by sex, race/ethnicity, age, and victim-suspect
relationships and used hierarchical linear models to examine PYLL per death differences by
victims’ sex and race/ethnicity.

Results

Nearly 290,000 years of potential life were lost by partner and corollary victims as a result of
IPV in 16 states during the decade of study. Most partner victims were female (59%); most
corollary victims were male (76%). Female intimate partners died 5.1 years earlier (95% Cl:
4.4.,5.9) than males, and female corollary victims died 3.6 years (1.9, 5.5) earlier than
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Violence Death Reporting System Restricted
Access Database (NVDRS RAD file). Anyone who
wishes to use these data must adhere to this same

process, which is described here: https://www.cdc.
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males. Racial/ethnic minorities died nine or more years earlier than their White counterparts.
White males had the lowest PYLL per death of all sex/race groups.

Implications

Intimate partner violence-related fatalities exact a high societal cost, and the burden of that
cost is disproportionately high among racial/ethnic minorities. Future interventions targeting
specific sex and race/ethnic groups might help reduce disparities in intimate partner violence
burden.

Introduction

Intimate partner violence (IPV) is a significant global issue with numerous detrimental out-
comes. IPV is physical/psychological/sexual abuse; threats of such abuse; stalking; and other
abusive acts committed within current or former intimate partnerships [1]. IPV-related fatali-
ties include deaths of an intimate partner or others (i.e., corollary victims) resulting from IPV.
Prior research mainly addresses IPV burden by describing the incidence of IPV-related fatali-
ties, especially among intimate partner victims of intimate partner homicide (IPH) or intimate
partner homicide-suicide (IPH-suicide; [2-5]). This approach fails to quantify the true extent
of IPV-related harm by both excluding corollary victims and disallowing the assessment of
societal costs of IPV. As such, the current study estimates the societal costs of IPH, IPH-sui-
cides, and fatalities resulting from law enforcement intervention in IPV in terms of potential
years of life lost (PYLL) for partners and corollary victims. Findings from such research will
help direct scarce IPV prevention resources, both in terms of allocating resources for the deliv-
ery of existing prevention strategies and development and testing of new strategies, to those
most in need of intervention and protection.

Studies have found that approximately 50% (or more) of female US homicide victims are
murdered by intimate partners [2, 6, 7]. For men, this estimate is 5-8% [7, 8]. Limited prior
research that examined IPH and IPH-suicide incidents shows that corollary victims account
for approximately 20% of IPH victims [9]. Corollary victims include children, family members,
and friends/acquaintances of intimate partners, law enforcement officers, and strangers. These
people may be killed for intervening to stop IPV or for being the child or new partner of some-
one in an abusive relationship [9, 10].

Research also suggests that IPV-related fatality rates among male and female partners and
corollary victims vary by race/ethnicity [7, 9]. The only multistate study on IPH and IPH-sui-
cide to compare differences in victimization rates for men and women by race/ethnicity found
that across 16 states from 2005-2010, non-Latina Black women experienced the highest IPH
rate (2.24 per 100,000), followed by Latina women (1.01 per 100,000), Black men (.98 per
100,000), White women (.83 per 100,000), White men (.20 per 100,000), and Latino men (.19
per 100,000; [7]). Hence, racial/ethnic and gender-based differences must be considered to
inform targeted IPV prevention efforts.

IPV-related fatality rates are a critical measure of incidence, but they do not characterize
the societal costs of IPV-related fatalities. PYLL, a measure of the number of years individuals
may have lived if their life had not ended prematurely because of a specific cause, is one esti-
mate of lost societal potential due to IPV [11-13]. Unlike rates and risk estimates, PYLL
directly enumerates disparities in life expectancy. With such information, research and
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interventions that target PYLL disparities will be better equipped to address racial/ethnic gaps
in life expectancy.

In this study, we use data from the National Violent Death Reporting System (NVDRS) to
examine the burden of IPHs, IPH-suicides, and legal intervention fatalities among male and
female partners and corollary victims among various racial/ethnic groups by measuring: (1)
total PYLL due to IPV and PYLL for specific sex-race groups; (2) PYLL per IPV-related fatality
by sex-race group; and (3) differences in PYLL per IPV-related fatality between sex-race
groups.

Methods

Data sources

We analyzed NVDRS data [14]. NVDRS is a national surveillance system that abstracts violent
death information from death certificates, medical examiner, law enforcement, and toxicology
reports. We used data from the 16 states (Alaska, Colorado, Georgia, Kentucky, Maryland,
Massachusetts, New Jersey, New Mexico, North Carolina, Oklahoma, Oregon, Rhode Island,
South Carolina, Utah, Virginia, and Wisconsin) that contributed data every year from 2006-
2015. We also used National Center for Health Statistics data on the average US life expectancy
[15]. The Institutional Review Board (IRB) at the University of North Carolina-Chapel Hill
deemed this non-human subjects research.

Sample selection

Guided by prior research [9, 10], we identified NVDRS homicides, suicides, and legal interven-
tion deaths resulting from IPV, jealousy, and/or an intimate partner problem using NVDRS
coded variables [16]. All cases endorsed for IPV, including those with incident identification
numbers connected to cases endorsed for IPV, were included in the sample. A study team
member conducted narrative reviews for all cases endorsed in the NVDRS for “intimate part-
ner problem” and/or “jealousy” but not IPV to determine whether the incident met the defini-
tion of IPV and should thus be included in the study sample. For each narrative review, the
team member read available medical examiner and law enforcement narratives to determine if
the case met the NVDRS definition of IPV (and could thus be considered IPV-related):

“.. .physical violence, sexual violence, stalking and psychological aggression (including coer-
cive acts) by a current or former intimate partner” [17, para 1]. Fig 1 provides details of sample
selection.

Using NVDRS’s mutually exclusive victim-suspect relationship categories, we identified ex-
girlfriend/ex-boyfriend, ex-spouse, current girlfriend/boyfriend, current spouse, or boyfriend/
girlfriend unspecified as current/former (intimate partners) and all other relationship catego-
ries (corollary victims). Thus, the study sample included: homicides in which the victim was
killed by an intimate partner or killed during an IPV incident; homicides resulting from law
enforcement intervention in an IPV incident (legal intervention deaths); and suicides that
occurred after killing an intimate partner. NVDRS lacks information on non-binary gender
identities (pre-2013). Hence, the study was limited to male and female victims [16]. We
excluded unintentional deaths and deaths of undetermined intent [16]. We also excluded inci-
dents with missing information for victim’s age, victim-suspect relationship, or suspect
information.

The sample included 7,916 IPV-related fatalities (partner: 6,282; corollary: 1,634). Due to
small sample sizes and ambiguity of categorization, we excluded racial/ethnic categories of
non-Latinx other, two or more races, and unknown races from PYLL estimates for multivari-
ate analyses, reducing the samples (partner: 5,965; corollary: 1,585).

PLOS ONE | https://doi.org/10.1371/journal.pone.0246477 February 17, 2021 3/13


https://doi.org/10.1371/journal.pone.0246477

PLOS ONE

Disparities in potential years of life lost due to intimate partner violence

NVDRS cases with known

circumstances of death
(N =147,296)

|
v

A 4

Excluded (17,484): Deaths of undetermined
intent (n = 16,509) and unintentional firearm

deaths
(n=975)

Homicides, suicides, and legal

intervention deaths
(n=129,812)

Excluded: Deaths not endorsed for [PV,
jealousy, and or an intimate partner problem

(n=93,600)

A 4

Deaths endorsed for IPV, jealousy, and/or an intimate partner problem
(n =36,212), including 34,088 deaths with victim-suspect relationship of intimate partner
or unspecified and 2,124 deaths with other relationship statuses

v

v

Included in intimate partner sample (n =
6,286):°¢ IPV-related homicides (n = 4,630),
[PV-related legal intervention deaths (n = 8),

deaths located via incident identification numbers
(n = 1,387), deaths located via narrative review of
cases with non-intimate partner relationship
statuses (n =261)

Included in corollary sample (n = 1,647):¢ IPV-
related homicides (n = 1,620) and legal
intervention deaths (n = 2) of corollary victims
plus cases located via incident identification
numbers (n = 25)

Excluded: Victim
age unavailable
(n=4)

A 4

Excluded:
Duplicate cases
(n=13)

Full sample of partner victims:
IPV-related homicides, suicides,
and legal intervention deaths
(n=16,282)"

Full sample of corollary
victims: [PV-related deaths of
corollary victims

(n=1,634)"

Excluded: Deaths among
people with unknown, two or
more, or other race (n =317)

Excluded: Deaths among people
with unknown, two or more, or
other race (n = 49)

A 4

Reduced sample of partner victims: [PV-
related homicides, suicides, and legal
intervention deaths among American Indian,
Asian/Pacific Islander, Black, White, and

Reduced sample of corollary victims:
[PV-related homicides among American
Indian, Asian/Pacific Islander, Black,
White, and Latinx individuals (n = 1,585)

Latinx individuals
(n =5,965)¢

Fig 1. Flowchart of the sample selection process. PYLL = potential years of life lost. IPV = intimate partner violence.
IPP = intimate partner problem. * This sample was used to calculate PYLL due to IPV across all NVDRS racial/ethnic
groups. ° A few deaths in the final sample were inappropriately endorsed for unknown circumstances of death and
thus not in the original universe of cases (N = 147,296). We located these deaths using incident identification numbers.
© We read medical examiner and law enforcement reports for all cases endorsed for IPV but without a specified victim-
suspect relationship and all cases endorsed for IPP and/or jealousy but not IPV to determined eligibility. ¢ This
reduced sample was used in multivariate models and estimates of PYLL per death differences among groups.

https://doi.org/10.1371/journal.pone.0246477.9001

Measures

The primary outcome was PYLL due to IPV. We calculated PYLL due to IPV by subtracting
age at death from a standard life expectancy value of 75 for all victims [15]. Per established
methods [12, 13], victims who died at an age older than the standard life expectancy were
given a PYLL of zero. We calculated PYLL per fatality by dividing the total PYLL by the num-
ber of fatalities.
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Covariates included the death year (calendar years 2006-2015 as a categorical variable) to
account for time trends, victim race/ethnicity (American Indian/Alaskan Native, Asian/Pacific
Islander, Black, White, Latinx), and victim sex (male, female).

Data analysis

We used descriptive statistics to describe the study population (victim sex, race/ethnicity, and
age; incident type; and victim-suspect relationship). We calculated PYLL and PYLL per fatality
by victim’s sex and race/ethnicity separately for partner and corollary victims. To examine dif-
ferences in PYLL per IPV-related fatality among male and female victims by race/ethnicity
separately for partner and corollary victims, we used hierarchical linear models (HLM) with
maximum likelihood estimation to account for clustering of deaths within the 16 states. Mod-
els estimated differences in PYLL per fatality among male and female IPV-related fatalities by
race/ethnicity using an interaction term between sex and race/ethnicity. We fit random inter-
cept models to calculate coefficients and 95% Confidence Intervals (CIs). We used a Bonfer-
roni correction for multiple comparisons with the same data [18]. We conducted sensitivity
analyses of HLM findings by dropping cases related to an intimate partner problem only as
defined by the NVDRS and comparing these findings to findings for the reduced samples used
in multivariate models. We completed all data analysis in Stata version 15 in 2018-2019.

Results

Demographic characteristics

The demographic distributions of IPV-related fatalities in the full (partner: 6,282; corollary:
1,634) and reduced datasets (partner: 5,965; corollary: 1,585) were similar (Table 1). Most part-
ner victims in the reduced dataset were female and white, followed by Black and Latinx, with
an average age of 42.0 years (SD = 15.3; Median = 40; range = 13-100). Most corollary victims
in the reduced dataset were male and White, followed by Black and Latinx, with an average age
of 32.1 years (SD = 15.9; Median = 31; range = 0-86).

Most partners died by homicide (75.6%), followed by suicide (21.8%) and legal intervention
(2.6%). Most partner victims were current spouses (31.5%) or girlfriends/boyfriends (30.4%)
of the suspected perpetrator, followed by ex-girlfriends/boyfriends (6.9%), ex-spouses (3.1%),
and girlfriends/boyfriends unspecified (2.9%; Table 2). All corollary victims died by homicide.
Corollary victim-suspect relationships (Table 2) are defined from the perspective of the victim
(e.g., “child” means victim was a child of the suspect). Most victims knew the suspected perpe-
trator in some manner (33.0%). The next most common relationships were that of an acquain-
tance (17.7%), child (9.4%), friend (5.0%), and stranger (4.8%). Nine (0.6%) were law
enforcement officers dying while intervening in IPV incidents.

PYLL due to IPV

Combined, all groups lost approximately 289,135 years of potential life from 2006-2015 (part-
ners: 209,636; corollaries: 70,499).

Most partner victims were female. Hence, female victims lost more years of potential life
than male victims (128,210 versus 81,426). Similarly, White partner victims lost the highest
number of PYLL (96,175 years), followed by Black victims (68,666 years) and Latinx victims
(24,173 years). Female partner victims represent a larger percentage of IPV-related fatalities
and lost more PYLL than male partner victims across all race/ethnicity groups.

Most corollary victims were male. Hence, male victims lost more potential years of life than
female victims (52,665 versus 17,834). Similarly, White corollary victims lost the greatest
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Table 1. Sample characteristics of victims of IPV-related fatalities.

Partner victims Corollary victims
Full dataset (n = 6,282) Reduced dataset (n = 5,965) Full dataset (n = 1,634) Reduced dataset (n = 1,585)

Characteristic n % n % n % n %
Sex

Female 3629 57.8 3503 | 58.7 386 23.6 375 23.7

Male 2653 42.2 2462 | 41.3 1248 76.4 1210 76.3
Race/ethnicity®

American Indian/Alaskan Native 129 2.1 129 2.2 39 2.4 39 2.5

Asian/Pacific Islander 136 2.2 136 2.3 29 1.8 29 1.8

Black 1794 28.6 1794 30.1 597 36.5 597 37.7

Latinx 632 10.1 632 10.6 195 11.9 195 12.3

White 3274 52.1 3274 54.9 725 44.4 725 45.7

Other 23 0.4 -- -- 6 0.4 -- --

Two or more races 176 2.8 -- -- 43 2.6 -- --

Unknown race 118 1.9 -- -- -- -- -- --
Age (years)

0-4 -- -- -- -- 96 5.9 96 6.1

5-9 -- -- -- -- 54 33 54 34

10-17 62 1.0 58 1.0 83 5.1 81 5.1

18-29 1406 22.4 1333 22.3 517 31.6 500 31.5

30-39 1562 24.9 1477 24.8 363 26.6 354 22.3

40-49 1521 24.2 1437 24.1 287 17.6 282 17.8

50-59 943 15.0 902 15.1 150 9.2 147 9.3

60-69 419 6.7 399 6.7 49 3.0 49 3.1

70-79 212 3.4 206 3.5 15 0.9 15 0.9

80-89 142 2.3 138 2.3 7 0.4 7 0.4

90-99 14 0.2 14 0.2 -- -- -- --

100 1 0.0 1 0.0 -- -- -- --

 non-Latinx unless specified.

https://doi.org/10.1371/journal.pone.0246477.t001

number of PYLL (29,122), followed by Black victims (26,454) and Latinx victims (9,389). Male
corollary victims represent a larger percentage of IPV-related fatalities and lost more PYLL
than female corollary victims across all race/ethnicity groups.

PYLL per IPV death

PYLL per IPV fatality was 35.2 and 30.5 for female and male partner victims, respectively, and
45.7 and 42.1 for female and male corollary victims, respectively. Hence, for partners, female
victims overall died younger than male victims.

Across racial/ethnic groups, PYLL per death estimates ranged from 29.4-38.6 for partner
victims and 40.2-48.1 for corollary victims. American Indian/Alaskan Native victims died the
youngest among partner victims (PYLL per death of 38.6), followed closely by Black (38.3) and
Latinx (38.2) partner victims (Table 3). Latinx victims died the youngest among corollary vic-
tims (PYLL per fatality of 48.1), followed by Asian/Pacific Islander (46.6), Black (44.3), and
American Indian/Alaskan Native (44.1) corollary victims. Considering both sex and race/eth-
nicity among partner victims, PYLL per fatality ranged from 25.4 years for White male partner
victims to 40.6 years for Latinx female partner victims (Table 3). For corollary victims, PYLL
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Table 2. Victim-suspect relationship by intimate partner fatality victim type.

Victim-suspect relationship®
Spouse
Girlfriend or boyfriend
Self-inflicted
Ex-girlfriend or ex-boyfriend
Law enforcement officer”
Ex-spouse
Girlfriend or boyfriend, unspecified
Other intervention led to death?
Intimate partner, unspecified®

Unknown

Partner Victims Corollary Victims

Full dataset Reduced dataset Full dataset Reduced dataset

(n =6,282) (n =5,965) (n=1,634) (n =1,585)

N % n % Victim-suspect relationship® N % n %
1928 30.7 1876 31.5 | Other person known by victim 528 32.3 518 33.0
1863 29.7 1812 30.4 | Acquaintance 284 17.4 278 17.7
1350 21.5 1300 21.8 | Child 157 9.6 148 9.4
435 6.9 414 6.9 | Friend 82 5.0 79 5.0
275 4.4 154 2.6 | Stranger 76 4.7 76 4.8
188 3.0 182 3.1 | In-law 57 3.5 56 3.6
183 2.9 170 2.9 | Child of suspect’s girlfriend/boyfriend 51 3.1 43 2.7
29 0.5 27 0.5 | Stepchild 40 2.5 38 2.4
8 0.1 8 0.1 | Roommate 25 1.5 25 1.6
23 0.4 22 0.4 | Intimate partner of suspect’s parent 25 1.5 24 1.5

Parent 24 1.5 24 1.5
Other family member® 21 1.3 19 1.2
Sibling 19 1.2 18 1.2
Stepparent 16 1.0 15 1.0
Victim was law enforcement officer 9 0.6 9 0.6
Other relationship” 15 1.0 14 0.9
Unknown 205 12.5 187 11.9

* Categories are from the NVDRS and are mutually exclusive.

® A law enforcement officer caused the fatality.

© Unknown whether current or former girlfriend or boyfriend.

dKilled by someone other than self, law enforcement, or partner (e.g., acquaintance, in-law, stranger).

¢ Unknown whether intimate partner was current or former girlfriend, boyfriend, or spouse.

fThe suspected perpetrator was known by the corollary victim, though the exact relationship was unable to be determined based on NVDRS source documents.

& This category refers to family members that do not fit into one of the other specified victim-suspect relationship categories (e.g., cousin, uncle).

" This category includes current/former co-worker, rival gang member, grandchild, babysitter, and schoolmate.

https://doi.org/10.1371/journal.pone.0246477.t1002

per fatality ranged from 37.3 for Asian/Pacific Islander male victims to 53.1 for Asian/Pacific
Islander female victims (Table 4).

Differences in PYLL per IPV fatality

PYLL per fatality differences indicate how much earlier—or later—in life a specific group of
individuals died in comparison to another group (e.g., women versus men). Adjusted PYLL
per fatality differences indicate that, on average, a female partner victim died about 5 years
(difference = 5.1; 95% CI: 4.4, 5.9) younger than a male partner victim. Compared to White
partner victims, on average, Black partner victims died 9.5 (95% CI: 8.2, 10.7) years younger,
American Indian/Alaskan Native partner victims died 9.0 (95% CI: 5.3, 12.7) years younger,
and Latinx partner victims died 9.9 (95% CI: 8.2, 11.7) years younger due to IPV.

On average, a female corollary victim died about 3.6 years (difference = 3.6; 95% CI: 1.9,
5.5) younger than a male corollary victim. Further, compared to White corollary victims, on
average, Latinx corollary victims died 8.0 (95% CI: 4.4, 11.5) years younger, and Black corollary
victims died 4.3 (95% CI: 1.9, 6.7) years younger.

Among both partner and corollary victims, the relationship between sex and PYLL was
modified by race/ethnicity (Tables 3 and 4). As compared to White male partner victims, on
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Table 3. Differences in PYLL per partner IPV-related fatality by sex and race/ethnicity (n = 5,965).
Demographic characteristic | n %" | PYLL per death | Unadjusted PYLL per death differences (95% CI) | Adjusted PYLL per death differences>® (95%CI)

Sex

Female 3503 | 58.7 35.2 | 4.8 (4.0-5.5)*** 5.1 (4.4-5.9)"**

Male (reference) 2462 | 41.3 30.5 | -- --
Race/ethnicity

AI/AN 129 |22 38.6 | 8.7 (5.0-12.5)*** 9.0 (5.3-12.7)***

Asian/PI 136 | 2.3 34.1 | 5.0 (1.5-8.6)*** 5.2 (1.7-8.6)"**

Black 1794 | 30.1 38.3 | 9.2 (8.0-10.5)*** 9.5 (8.2-10.7)***

Latinx 632 | 10.6 38.2 9.8 (8.0-11.6)"** 9.9 (8.2-11.7)***

White (reference) 3274 | 54.9 29.4 -- --
Among female intimate partners®

AI/AN 72 1.2 39.5 -- 13.6 (7.8-19.3)***

Asian/PI 79 |13 35.9 - 11.0 (5.7-16.4)"**

Black 1010 | 16.9 39.3 -- 14.4 (12.4-16.3)***

Latina 364 | 6.1 40.6 -- 16.2 (13.5-19.0)***

White 1978 | 33.2 32.0 -- 6.7 (5.1-8.4)***
Among male intimate partners®

AI/AN 57 1.0 37.4 -- 11.8 (5.5-18.1)***

Asian/PI 57 1.0 314 -- 6.5 (0.2-12.7)**

Black 784 |13.1 36.9 -- 11.9 (9.8-14.0)***

Latino 268 | 4.5 35.1 -- 10.7 (7.5-13.8)***

White (reference) 1296 | 21.7 25.4 -- --

Note. PYLL = Potential years of life lost; Al = American Indian; AN = Alaskan Native; PI = Pacific Islander; CI = confidence interval.

p <.01

**p < 001

* non-Latinx unless specified.

b Percent of reduced sample (n = 5,965).

© A Bonferroni correction was used for calculations with multiple comparisons among groups using the same data.

4 PYLL per death differences by sex and by race/ethnicity are adjusted for sex, race/ethnicity, and death year and account for state-level clustering within 16 states. PYLL
per death differences by both sex and race/ethnicity are adjusted for each of these same variables plus a modification effect (sex*race) and account for state-level

clustering within 16 states.

https://doi.org/10.1371/journal.pone.0246477.t1003

average, Latinx female partner victims died 16.2 years (95% CI: 13.5, 19.0) younger. Similarly,
other racial/ethnic and sex groups of partner victims died younger than White male partner
victims (Table 3).

As compared to White male corollary victims, on average, a Latinx female corollary victim
died 12.1 years (95% CI: 3.6, 20.6) younger, and a Black female corollary victim died 8.8 years
(95% CI: 4.1, 13.6) younger. Among male corollary victims, Asian/Pacific Islander victims
died 13.9 years (95% CI: 1.6, 26.2), Latinx victims 8.0 years (95% CI: 3.5, 12.6), and Black vic-
tims 4.2 years (95% CI: 1.0, 7.4) younger than White male corollary victims.

Sensitivity analyses excluding cases related to an intimate partner problem produced simi-
lar results (not shown).

Discussion

Our study investigated the burden of IPV-related fatalities on various groups of both partner
and corollary victims in the United States. We found that nearly 290,000 potential years of life
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Table 4. Differences in PYLL per corollary IPV-related fatality by sex and race/ethnicity (n = 1,585).

Demographic n %" | PYLL per death  Unadjusted PYLL per fatality differences® (95% Adjusted PYLL per fatality differences® (95%
characteristic CI) CI)
Sex

Female 375 |23.7 45.7 | 3.5 (1.6-5.3)"** 3.6 (1.9-5.5)"**

Male (reference) 1210 | 76.3 42.1 | -- --
Race/ethnicity

AI/AN 39 |25 44.1/3.9(3.3-11.1) 3.7 (3.4-10.8)

Asian/PI 29 |18 46.6 | 6.3 (2.0-14.6) 5.8 (2.4-14.0)

Black 597 |37.7 443 | 4.3 (1.9-6.8)"** 4.3 (1.9-6.7)""*

Latinx 195 |12.3 48.1 | 8.1 (4.5-11.6)"** 8.0 (4.4-11.5)"**

White (reference) 725 |45.7 40.2 -- --
Among female corollary victims®

AI/AN 6 0.4 38.3 -- -1.5 (-22.0-19.0)

Asian/PI 12 0.8 37.3 -- -1.6 (-16.2-13.0)

Black 140 | 8.8 47.9 -- 8.8 (4.1-13.6)"**

Latina 37 2.3 52.0 -- 12.1 (3.6-20.6)***

White 180 | 11.4 43.5 -- 4.3 (-0.01-8.6)
Among male corollary victims®

AL/AN 33 |21 45.1 - 5.5 (3.4-14.5)

Asian/PI 17 1.1 53.1 -- 13.9 (1.6-26.2)*

Black 457 | 28.8 43.2 -- 4.2 (1.0-7.4)"**

Latino 158 | 10.0 47.2 -- 8.0 (3.5-12.6)***

White (reference) 545 | 34.4 39.1 -- --

Note. PYLL = Potential years of life lost; AI = American Indian; AN = Alaskan Native; PI = Pacific Islander; CI = confidence interval.

“p < .05

***p < 001

* non-Latinx unless specified.

® Percent of reduced sample (n = 1,585).

© A Bonferroni correction was used for calculations with multiple comparisons among groups using the same data.

4 PYLL per death differences by sex and by race/ethnicity are adjusted for sex, race/ethnicity, and death year and account for clustering of the deaths within 16 states.
PYLL per death differences by both sex and race/ethnicity are adjusted for each of these same variables plus a modification effect (sex*race) and account for clustering
within 16 states.

https://doi.org/10.1371/journal.pone.0246477.t1004

were lost due to IPV from 2006-2015 across 16 states, with some groups experiencing a greater
PYLL burden than others.

Opver half of the intimate partner victims were female (57.8%), which is consistent with
prior research indicating a greater proportion of IPH and IPH-suicide partner victims are
female compared to male [9, 19]. Female partner victims also died five years younger, on aver-
age, than male partner victims. Differences in PYLL per IPV fatality among partners showed
that White men had the lowest average PYLL per death.

The majority of corollary victims were male. Among corollary victims, Black and White
men lost the most potential for societal contribution due to IPV. Many corollary victims were
new male partners of abused women or men having an affair with the suspect’s current female
partner, and some male corollary victims were family members of a victim of IPV who inter-
vened to stop violence [9]. Echoing prior research [9], corollary victims had a variety of rela-
tionships with suspects, and 1 in 7 corollary victims were ages 17 and younger. The fatalities of
young people account for many of the estimated PYLL among corollary victims and greatly
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increase the average PYLL per IPV fatality found for various groups. Protecting young people
and meeting their unique needs must be a significant focus in IPV-related fatality prevention.

Disparities in PYLL per IPV fatality among partners and corollary victims are likely due to
many complex issues. Some differences can result from variations in the age at which different
sex/race groups first engage in intimate relationships and the age at first IPV victimization [1,
20]. Nationally, median age of men at first marriage was roughly two years older than that of
women from 2006-2015 [21]. Other factors that likely help explain between-group differences
include systematic inequities in delivery of and access to critical support services (e.g., advo-
cacy, crisis intervention, legal, or other services) for IPV survivors and their loved ones and dif-
ferences in IPV incidence rates across groups.

Prior IPV is the strongest risk factor for being killed by an intimate partner [22]. Hence,
learning how to intervene with IPV and stop violence before it turns lethal is of utmost impor-
tance. Relative to others, some groups lack access to culturally and linguistically appropriate
IPV support services [23-25]. For some communities, barriers to accessing services might
understandably include distrust or fear of formal systems, including law enforcement and
social services (e.g., fear of criminal justice responses among Latinx immigrants due to the
criminalization of immigration into the United States [24, 25]). Communities also might have
different conceptualizations of what constitutes IPV, what roles must be assumed by men and
women within the family, and when help-seeking is appropriate. In turn, such diversities
might affect if, how, and when individuals seek help for IPV [26, 27].

Our results show that preventable IPV-related fatalities is an important contributor to racial
and gender-based life expectancy gaps. Regrettably, few programs geared toward preventing
IPV before it starts have shown promise in preventing IPV perpetration behaviors [28-30],
and evaluation findings from abuser intervention programs for preventing recidivism among
those who have perpetrated IPV are mixed and discouraging [31, 32]. Targeting interventions
to specific groups of individuals who are more likely to suffer from IPV and die younger may
be a helpful strategy. Additionally, the fact that the majority of corollary victims are male
should be explored further in future research to determine why corollary victims tend to be
male to, in turn, better inform prevention interventions. Future research could also examine
sex/race group differences by circumstantial details such as weapons used, circumstances of
corollary victim deaths by age, demographic characteristics of suspects, the proportion of
PYLL attributed directly to various forms of IPV-related fatality, and economic costs resulting
specifically from IPV-related fatalities. In-depth characterization of circumstantial details and
perpetrator characteristics could help shed light on both shared and unique needs of various
groups at risk of being killed due to IPV. Such work could also lead to more effective, targeted
interventions aimed at reducing life-expectancy disparities resulting from IPV.

Strengths and limitations

A key strength of this study was the NVDRS data, which helped identify IPV-related fatalities
across various groups of people. We also used multiple NVDRS variables and narrative review
to reliably identify the most IPV-related fatalities possible for data analysis. However, this
study includes findings from only 16 states, and some NVDRS cases may have been misclassi-
fied as IPV (or not) within the NVDRS. In addition, some IPV-related fatalities, in particular,
single suicides (i.e., suicides that were not part of a homicide-suicide) that resulted from IPV,
were not included in the current study sample due to limitations in methods for reliably identi-
fying these deaths across 16 states using NVDRS data. Methods to reliably identify single sui-
cides related to IPV are in development and will be used in the future to extend the current
study [33, 34]. Considering potential data errors in the NVDRS and narrative review as well as
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the exclusion of single suicides, this study underestimates PYLL due to IPV. Additionally, we
did not directly control for state-level population and racial and ethnic distributions as a fixed
effect in our models; however, we controlled for state-level variation by considering state as a
random effects variable. Last, this study could not describe gender non-conforming individu-
als’ experiences with IPV-related fatality due to lack of such information in the data or address
relationship configuration (e.g., male on male, female on female violence), nor was the study
able to take into account other potentially important individual-level (e.g., socioeconomic sta-
tus) or community-level (e.g., poverty level) indicators that might help explain the observed
disparities, which are important avenues for future research.

We used one well-established method for calculating PYLL which involves using a standard
life expectancy for all victims [11-13]. However, disparities in average US life expectancy
across sexes and races/ethnicities may lead some researchers to suggest using sex and race/eth-
nicity-specific life expectancies in PYLL calculations. Existing life expectancy differences, in
fact, highlight the inequity in our society based on race, ethnicity, and gender, and using that
inequity in PYLL calculation only compounds the inequity by altering the expectation of how
long a human should live based on race or gender. If we were to calculate PYLL with sex/race
specific average life expectancies, our findings would change—a change that would obscure
life expectancy disparities. Accordingly, we used a single, commonly used average life expec-
tancy regardless of sex or race/ethnicity, which is also a well-accepted method [12, 13, 15].

Conclusions

IPV-related fatalities among intimate partners and corollary victims are costly to society, and
the burden of that cost is disproportionately higher among some sex and racial/ethnic groups
than others in the 16 US states included in this study. Future research on IPV-related fatalities
should consider interrelated effects of sex and race/ethnicity, and seek to explain why particu-
lar groups suffer more of the burden of these fatalities. Such research will inform ongoing
efforts to prevent IPV and IPV-related fatalities among diverse communities as well as reduce
life-expectancy disparities resulting from IPV.

Acknowledgments

The Centers for Disease Control and Prevention provided the National Violent Death Report-
ing System data, and individual US states are the data sources. All analyses, findings, interpre-
tations, and conclusions that appear in this article were reached by the authors and do not
represent the official position of the Centers for Disease Control and Prevention.

Author Contributions

Conceptualization: Laurie M. Graham, Shabbar I. Ranapurwala, Rebecca J. Macy.

Data curation: Laurie M. Graham.

Formal analysis: Laurie M. Graham.

Methodology: Laurie M. Graham, Shabbar I. Ranapurwala, Catherine Zimmer.

Project administration: Laurie M. Graham.

Supervision: Shabbar I. Ranapurwala, Catherine Zimmer, Rebecca J. Macy.

Writing - original draft: Laurie M. Graham, Shabbar I. Ranapurwala, Sandra L. Martin.

Writing - review & editing: Laurie M. Graham, Shabbar I. Ranapurwala, Catherine Zimmer,
Rebecca J. Macy, Cynthia F. Rizo, Paul Lanier, Sandra L. Martin.

PLOS ONE | https://doi.org/10.1371/journal.pone.0246477 February 17, 2021 11/13


https://doi.org/10.1371/journal.pone.0246477

PLOS ONE

Disparities in potential years of life lost due to intimate partner violence

References

1.

10.

11.

12

13.

14.

15.

16.

17.

18.

19.

20.

21.

Black MC, Basile KC, Breiding MJ, Chen J, Merrick MT, Smith SG, et al. The National Intimate Partner
and Sexual Violence Survey (NISVS): 2010 summary report. Atlanta, GA: CDC. 2011. Available from:
http://www.cdc.gov/violenceprevention/pdf/nisvs_report2010-a.pdf

Petrosky E, Blair JM, Betz CJ, Fowler KA, Jack SP, Lyons BH. Racial and ethnic differences in homi-
cides of adult women and the role of intimate partner violence: United States, 2003-2014. MMWR Sur-
veill Summ. 2017; 66:741-746. https://doi.org/10.15585/mmwr.mm6628a1 PMID: 28727682

Stockl H, Devries K, Rotstein A, Abrahams N, Campbell J, Watts C, et al. The global prevalence of inti-
mate partner homicide: A systematic review. The Lancet. 2013 Sep 7; 382(9895):859-65. https://doi.
org/10.1016/S0140-6736(13)61030-2 PMID: 23791474

Morton E, Runyan CW, Moracco KE, Butts J. Partner homicide-suicide involving female homicide vic-
tims: A population-based study in North Carolina, 1988-1992. Violence Vict. 1998; 13(2):91. https://doi.
org/10.1891/0886-6708.13.2.91 PMID: 9809390

Salari S. Patterns of intimate partner homicide suicide in later life: strategies for prevention. Clin Interv
Aging. 2007; 2(3):441. PMID: 18044194

Jack SPD, Petrosky E, Lyons BH, Blair JM, Ertl AM, Sheats KJ, et al. Surveillance for violent deaths:
National violent death reporting system, 27 states, 2015. MMWR Surveill Summ. 2018; 67:1-32.
https://doi.org/10.15585/mmwr.ss6711a1 PMID: 30260938

Sabina C, Swatt M (2015). Summary report: Latino intimate partner homicide. (NCJ 248887). Washing-
ton, DC: NIJ. 2015. Available from: https://www.ncjrs.gov/pdffiles1/nij/grants/248887.pdf

Fridel EE, Fox JA. Gender differences in patterns and trends in US homicide, 1976-2017. Violence
Gend. 2019; 6(1):27-36. https://doi.org/10.1089/vi0.2017.0016

Smith SG, Fowler KA, Niolon PH. Intimate partner homicide and corollary 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 PMID: 24432943

Adhia A, Austin SB, Fitzmaurice GM, Hemenway D. The role of intimate partner violence in homicides
of children aged 2-14 years. Am J Prev Med. 2019; 56(1):38—46. https://doi.org/10.1016/j.amepre.
2018.08.028 PMID: 30416031

Gardner JW, Sanborn JS. Years of potential life lost (YPLL)—what does it measure? Epidemiology.
1990; 1:322-329. https://doi.org/10.1097/00001648-199007000-00012 PMID: 2083312

Rosenberg M, Ranapurwala Sl, Townes A, Bengtson AM. Do black lives matter in public health
research and training? PloS One. 2017; 12(10); e0185957. https://doi.org/10.1371/journal.pone.
0185957 PMID: 29016639

Romeder JM, McWhinnie JR. Potential years of life lost between ages 1 and 70: An indicator of prema-
ture mortality for health planning. Int J Epidemiol. 1977; 6(2):143—151. https://doi.org/10.1093/ije/6.2.
143 PMID: 892979

Centers for Disease Control and Prevention. National Violent Death Reporting System: Restricted
Access Database (RAD). Washington, DC. 2018.

National Center for Health Statistics. Life expectancy at birth, at age 65, and at age 75, by sex, race,
and Hispanic origin: United States, selected years 1900-2015. Hyattsville, MD: National Center for
Health Statistics. 2018. Available from: https://www.cdc.gov/nchs/hus/contents2016.htm#015

Mortality Surveillance Team. National Violent Death Reporting System data analysis guide. Washing-
ton, DC: NCIPC, CDC; 2018.

Centers for Disease Control and Prevention. Intimate partner violence: Definitions. Atlanta, GA. 2019.
Available from https://www.cdc.gov/violenceprevention/intimatepartnerviolence/definitions.htmi

Armstrong RA. When to use the Bonferroni correction. Ophthalmic Physiol Opt. 2014; 34(5):502-508.
https://doi.org/10.1111/0po.12131 PMID: 24697967

Catalano S, Smith E, Snyder H, Rand M. Female victims of violence. Washington, DC: Office of Justice
Programs, Department of Justice. 2009. Available from: https://digitalcommons.unl.edu/usjusticematls/
7/

Breiding MJ, Smith SG, Basile KC, Walters ML, Chen J, Merrick MT. Prevalence and characteristics of
sexual violence, stalking, and intimate partner violence victimization—National Intimate Partner and
Sexual Violence Survey, United States, 2011. Am J Public Health, 2015; 105(4):E11. https://doi.org/10.
2105/AJPH.2015.302634

US Census Bureau, Population Division. Annual estimates of the median age for male and female indi-
viduals by race/ethnicity for the United States: 2005—-2017. Available from: https://factfinder.census.
gov/faces/nav/jsf/pages/searchresults.xhtml?refresh = t#none

PLOS ONE | https://doi.org/10.1371/journal.pone.0246477 February 17, 2021 12/13


http://www.cdc.gov/violenceprevention/pdf/nisvs_report2010-a.pdf
https://doi.org/10.15585/mmwr.mm6628a1
http://www.ncbi.nlm.nih.gov/pubmed/28727682
https://doi.org/10.1016/S0140-6736%2813%2961030-2
https://doi.org/10.1016/S0140-6736%2813%2961030-2
http://www.ncbi.nlm.nih.gov/pubmed/23791474
https://doi.org/10.1891/0886-6708.13.2.91
https://doi.org/10.1891/0886-6708.13.2.91
http://www.ncbi.nlm.nih.gov/pubmed/9809390
http://www.ncbi.nlm.nih.gov/pubmed/18044194
https://doi.org/10.15585/mmwr.ss6711a1
http://www.ncbi.nlm.nih.gov/pubmed/30260938
https://www.ncjrs.gov/pdffiles1/nij/grants/248887.pdf
https://doi.org/10.1089/vio.2017.0016
https://doi.org/10.2105/AJPH.2013.301582
https://doi.org/10.2105/AJPH.2013.301582
http://www.ncbi.nlm.nih.gov/pubmed/24432943
https://doi.org/10.1016/j.amepre.2018.08.028
https://doi.org/10.1016/j.amepre.2018.08.028
http://www.ncbi.nlm.nih.gov/pubmed/30416031
https://doi.org/10.1097/00001648-199007000-00012
http://www.ncbi.nlm.nih.gov/pubmed/2083312
https://doi.org/10.1371/journal.pone.0185957
https://doi.org/10.1371/journal.pone.0185957
http://www.ncbi.nlm.nih.gov/pubmed/29016639
https://doi.org/10.1093/ije/6.2.143
https://doi.org/10.1093/ije/6.2.143
http://www.ncbi.nlm.nih.gov/pubmed/892979
https://www.cdc.gov/nchs/hus/contents2016.htm#015
https://www.cdc.gov/violenceprevention/intimatepartnerviolence/definitions.html
https://doi.org/10.1111/opo.12131
http://www.ncbi.nlm.nih.gov/pubmed/24697967
https://digitalcommons.unl.edu/usjusticematls/7/
https://digitalcommons.unl.edu/usjusticematls/7/
https://doi.org/10.2105/AJPH.2015.302634
https://doi.org/10.2105/AJPH.2015.302634
https://factfinder.census.gov/faces/nav/jsf/pages/searchresults.xhtml?refresh
https://factfinder.census.gov/faces/nav/jsf/pages/searchresults.xhtml?refresh
https://doi.org/10.1371/journal.pone.0246477

PLOS ONE

Disparities in potential years of life lost due to intimate partner violence

22,

23.

24,

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

Campbell JC, Glass N, Sharps PW, Laughon K, Bloom T. Intimate partner homicide: Review and impli-
cations of research and policy. Trauma Violence Abuse. 2007; 8(3):246—269. https://doi.org/10.1177/
1524838007303505 PMID: 17596343

Wyatt GE. (1994). Sociocultural and epidemiological issues in the assessment of domestic violence. J
Soc Distress Homeless. 1994; 3:7-21. https://doi.org/10.1007/BF02087356

Beckett K, Evans H. Crimmigration at the local level: Criminal justice processes in the shadow of depor-
tation. Law Soc Rev. 2015; 49(1):241-277. https://doi.org/10.1111/lasr.12120

Messing JT, Becerra D, Ward-Lasher A, Androff DK. Latinas’ perceptions of law enforcement: Fear of
deportation, crime reporting, and trust in the system. Affilia. 2015; 30(3):328-340. https://doi.org/10.
1177/0886109915576520

Lee RK, Thompson VLS, Mechanic MB. (2002). Intimate partner violence and women of color: A call for
innovations. Am J Public Health. 2002; 92(4):530-534. https://doi.org/10.2105/ajph.92.4.530 PMID:
11919045

Ho CK. An analysis of domestic violence in Asian American communities: A multicultural approach to
counseling. In: Brown L, Root MPP, eds. Diversity and complexity in feminist therapy. New York, NY:
Haworth Press; 1990:129-150.

Trabold N, McMahon J, Alsobrooks S, Whitney S, Mittal M. A systematic review of intimate partner vio-
lence interventions: State of the field and implications for practitioners. Trauma Violence Abuse. 2018.
https://doi.org/10.1177/1524838018767934 PMID: 29649966

De Koker P, Mathews C, Zuch M, Bastien S, Mason-Jones AJ. (2014) A systematic review of interven-
tions for preventing adolescent intimate partner violence. J Adolesc Health. 2014; 54(1):3—-13. https://
doi.org/10.1016/j.jadohealth.2013.08.008 PMID: 24125727

Graham LM, Embry V, Young BR, et al. Evaluations of prevention programs for sexual, dating, and inti-
mate partner violence for boys and men: A systematic review. Trauma Violence Abuse. 2019. https:/
doi.org/10.1177%2F1524838019851158

Arias E, Arce R, Vilarifio M. Batterer intervention programmes: A meta-analytic review of effectiveness.
Interv Psicosoc. 2013; 22(2):153—-160. https://doi.org/10.5093/in2013a1

Eckhardt Cl, Murphy CM, Whitaker DJ, Sprunger J, Dykstra R, Woodard K. The effectiveness of inter-
vention programs for perpetrators and victims of intimate partner violence. Partner Abuse. 2013; 4
(2):196—231. https://doi.org/10.1891/1946-6560.4.2.196

Brown S, Seals J. Intimate partner problems and suicide: Are we missing the violence?. J Inj Violence
Res. 2019; 11(1):53. https://doi.org/10.5249/jivr.v11i1.997 PMID: 30636256

Kafka J, Moracco B, Young BR, Taheri C, Graham LM, Macy RJ, et al. Fatalities related to intimate part-
ner violence: Towards a comprehensive perspective. Am J Prev Med. 2020. https://doi.org/10.1136/
injuryprev-2020-043704 PMID: 32839248

PLOS ONE | https://doi.org/10.1371/journal.pone.0246477 February 17, 2021 13/13


https://doi.org/10.1177/1524838007303505
https://doi.org/10.1177/1524838007303505
http://www.ncbi.nlm.nih.gov/pubmed/17596343
https://doi.org/10.1007/BF02087356
https://doi.org/10.1111/lasr.12120
https://doi.org/10.1177/0886109915576520
https://doi.org/10.1177/0886109915576520
https://doi.org/10.2105/ajph.92.4.530
http://www.ncbi.nlm.nih.gov/pubmed/11919045
https://doi.org/10.1177/1524838018767934
http://www.ncbi.nlm.nih.gov/pubmed/29649966
https://doi.org/10.1016/j.jadohealth.2013.08.008
https://doi.org/10.1016/j.jadohealth.2013.08.008
http://www.ncbi.nlm.nih.gov/pubmed/24125727
https://doi.org/10.1177%2F1524838019851158
https://doi.org/10.1177%2F1524838019851158
https://doi.org/10.5093/in2013a1
https://doi.org/10.1891/1946-6560.4.2.196
https://doi.org/10.5249/jivr.v11i1.997
http://www.ncbi.nlm.nih.gov/pubmed/30636256
https://doi.org/10.1136/injuryprev-2020-043704
https://doi.org/10.1136/injuryprev-2020-043704
http://www.ncbi.nlm.nih.gov/pubmed/32839248
https://doi.org/10.1371/journal.pone.0246477

