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OBJECTIVE: To estimate the national pregnancy-
associated homicide mortality ratio, characterize
pregnancy-associated homicide victims, and compare
the risk of homicide in the perinatal period (pregnancy
and up to 1 year postpartum) with risk among non-
pregnant, nonpostpartum females aged 10-44 years.

METHODS: Data from the National Center for Health
Statistics 2018 and 2019 mortality files were used to
identify all female decedents aged 10-44 in the United
States. These data were used to estimate 2-year
pregnancy-associated  homicide  mortality  ratios
(deaths/100,000 live births) for comparison with homi-
cide mortality among nonpregnant, nonpostpartum
females (deaths/100,000 population) and to mortality
ratios for direct maternal causes of death. We compared
characteristics and estimated homicide mortality rate
ratios and 95% Cls between pregnant or postpartum
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and nonpregnant, nonpostpartum victims for the total
population and with stratification by race and ethnicity
and age.

RESULTS: There were 3.62 homicides per 100,000 live
births among females who were pregnant or within 1
year postpartum, 16% higher than homicide prevalence
among nonpregnant and nonpostpartum females of
reproductive age (3.12 deaths/100,000 population,
P<.05). Homicide during pregnancy or within 42 days of
the end of pregnancy exceeded all the leading causes of
maternal mortality by more than twofold. Pregnancy was
associated with a significantly elevated homicide risk in
the Black population and among girls and younger
women (age 10-24 years) across racial and ethnic sub-
groups.

CONCLUSION: Homicide is a leading cause of death
during pregnancy and the postpartum period in the
United States. Pregnancy and the postpartum period
are times of elevated risk for homicide among all females
of reproductive age.

(Obstet Gynecol 2021;138:762-9)

DOI: 10.1097/AOG.0000000000004567

F or decades, research from single cities, "2 states, 310
and subnational geographies!!~13 has identified
homicide as a leading cause of death during preg-
nancy and the postpartum period in the United States.
However, efforts aimed at preventing death in this
population underemphasize homicide and intimate
partner violence (IPV) as potential targets for public
health intervention. Homicide and other violent
causes are, by definition, not counted in estimates of
maternal mortality,'* which fails to capture the totality
of preventable death occurring among girls and
women who are pregnant or in the postpartum
period.

Until recently, data limitations have, in large part,
contributed to the inadequate response and lack of
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accountability for both maternal mortality (defined as
deaths while pregnant or within 42 days from the end
of pregnancy from causes related to or aggravated by
the pregnancy)!'* and more broadly defined
pregnancy-associated mortality (deaths during preg-
nancy and within 1 year postpartum from any
cause).!® In an attempt to improve identification and
surveillance of deaths occurring during pregnancy
and postpartum, the 2003 revision to the U.S. Stan-
dard Certificate of Death included a pregnancy check-
box to classify female decedents: not pregnant at time
of death, pregnant, within 42 days, or 43 days to 1
year after pregnancy.!® However, state adoption of
the 2003 revision was incremental, and it was not until
2018 that every state’s vital registration system
included the pregnancy checkbox.

In 2020, the Centers for Disease Control and
Prevention published the 2018 national maternal
mortality ratio—17.4 deaths per 100,000 live births!*
—the first such reporting since the last official estimate
13 years prior. The purpose of this study was to ana-
lyze the first 2 years of nationally available data (2018
and 2019) and report the national prevalence of
pregnancy-associated homicide. We hypothesized
that pregnancy-associated homicide would exceed
rates of mortality from leading obstetric causes of
death, and that pregnancy and the postpartum period
are times when girls and women are at increased risk
of homicide.

METHODS

We obtained the 2018 and 2019 restricted use
mortality files from the National Center for Health
Statistics, which include a death record for every
decedent in the United States. These data reflect the
2018 maternal mortality coding scheme developed
and applied by the National Center for Health
Statistics to mitigate misclassification of maternal
deaths—errors previously arising from the pregnancy
checkbox-based coding scheme.!* We first restricted
the data to female decedents aged 10-44 years to
further minimize bias caused by misclassification of
pregnancy status among older women.!” Cases of
pregnancy-associated homicide were decedents with
a manner of death indicating homicide (from options
including homicide, suicide, accident, natural, and
unknown) or International Classification of Diseases,
Tenth Revision (ICD-10) underlying cause of death
code for assault (X85-Y09), in addition to a pregnancy
checkbox value indicating the decedent was pregnant,
within 42 days of pregnancy, or within 43 days to 1
year of pregnancy at the time of her death (Appendix
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1, available online at http://links.lww.com/AOG/
C453).

We used the World Health Organization’s ICD-
10 underlying cause of death code group categories!®
to identify direct maternal deaths occurring during
pregnancy or within 42 days from the end of preg-
nancy for comparison with the magnitude of
pregnancy-associated homicide occurring within the
same timeframe. We explored this comparison first
using the entire population of deaths and subse-
quently excluding those occurring in California,
where data on timing of death relative to pregnancy
do not differentiate the 42-day period, only that it
occurred during or within 1 year.

Cases of nonpregnant, nonpostpartum homicide
were those with a pregnancy checkbox indicating
anything other than pregnant or within 42 days, or
within 1 year of the end of pregnancy at the time of
death and with manner of death indicating homicide
or ICD-10 underlying cause of death code for assault.

In addition to age (10-19, 20-24, 25-29, 30-34,
35-44 vyears), we assessed decedent racial ethnic
group (non-Hispanic Black, non-Hispanic White, His-
panic, and other) given previous evidence of racial
inequity in pregnancy-associated homicide,' and
mechanism of injury, specifically firearm involvement
(ICD-10 codes X93-X95). Death records do not
include data on the victim—perpetrator relationship
or IPV involvement. However, we characterized
place of injury to document the proportion of homi-
cides that occurred within the home (yes, no).

We ran chi square tests for bivariate associations
between pregnancy status and age, race and ethnicity,
mechanism, and place of injury. We estimated 2-year
homicide mortality ratios (deaths/100,000 population)
for the perinatal and nonpregnant, nonpostpartum
populations separately, using the sum of live births in
2018 and 2019, and females aged 10-44 years minus
live births (proxy for the nonpregnant, nonpostpar-
tum population) as respective denominators. Data
on live births by maternal characteristic were from
the 2018 and 2019 National Center for Health Statis-
tics natality files. Data on population aged 10-44 by
race and ethnicity were from the American Commu-
nity Survey 2018 and 2019 1-year national esti-
mates.?? Finally, we estimated mortality rate ratios
and 95% CIs to explore the degree to which preg-
nancy and the postpartum period is associated with
risk of homicide for the total population, and with
stratification by race and ethnicity and age, where cell
sizes allowed. This analysis of deidentified, secondary
data was ruled exempt by the Tulane University Insti-
tutional Review Board.
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RESULTS

From 2018 to 2019 there were 4,705 female homicide
victims of reproductive age. Of these, 273 (5.8%) were
pregnant or within 1 year from the end of pregnancy
at the time of their deaths. Among pregnancy-
associated homicide victims, most were non-
Hispanic Black, and almost half were younger than
age 25 years at the time of their deaths (Table 1).
Approximately two thirds of the fatal injuries
occurred in the home, and the most involved firearms.
Assault by sharp object and strangulation were the
second and third most common mechanisms of
injury. About half of the pregnancy-associated homi-
cide victims were pregnant at the time of their deaths,
and the other half within 1 year of the end of their
pregnancies. Compared with nonpregnant, nonpost-
partum victims of reproductive age, pregnant and
postpartum decedents were significantly more likely
to be non-Hispanic Black and of younger ages.
Pregnancy-associated homicide was more likely to
occur in the home. Fewer, but still a majority, of homi-
cides in the nonpregnant, nonpostpartum population
involved firearms (Table 1).

The 2018-2019 national pregnancy-associated
homicide mortality ratio was 3.62 deaths per
100,000 live births (Table 2). Homicide mortality dur-
ing pregnancy and within the first 42 days from the
end of pregnancy (2.21 deaths/100,000 live births)
exceeded all the leading causes of maternal mortality,
including hypertensive disorders, hemorrhage, and
infection, by more than twofold (Fig. 1). This pattern
was consistent after excluding data from California
such that homicide mortality remained twofold higher
the leading obstetric causes of death (data not shown).
Prevalence of pregnancy-associated homicide was
highest among non-Hispanic Black females and
females younger than age 25 years.

Homicide mortality among reproductive-aged
females who were neither pregnant nor within 1 year
postpartum was 3.12 deaths per 100,000 population.
Among all females, risk of homicide was significantly
higher among women who were pregnant and within
1 year postpartum compared with females of repro-
ductive age who were neither pregnant nor postpar-
tum (Table 2). Stratification revealed that pregnancy
was associated with a significantly elevated risk of

Table 1. Characteristics of Female Homicide Victims Aged 10-44 Years in the United States, 2018-2019, by

Pregnancy Status

Pregnant or Within 1y Postpartum

Neither Pregnant Nor Within 1y

Characteristic (n=273) Postpartum (n=4,432) P
Total homicides 273 (100) 4,432 (100)
Race and ethnicity <.01
Non-Hispanic White 82 (30.0) 1,621 (36.6)
Non-Hispanic Black 137 (50.2) 1,812 (40.9)
Hispanic 26 (9.5) 441 (10.0)
Other* 28 (10.3) 558 (12.6)
Age (y) <.01
10-19 36 (13.2) 628 (14.2)
20-24 97 (35.5) 803 (18.1)
25-29 57 (20.9) 841 (19.0)
30-34 49 (18.0) 799 (18.0)
35-44 34 (12.5) 1,361 (30.7)
Time of death
Pregnant 129 (50.9) —
Within 42 d from the end of 28 (10.3)
pregnancy
43 dto 1y from the end of 106 (38.8) —
pregnancy
Firearm involvement 37
No 84 (30.8) 1,481 (33.4)
Yes 189 (69.2) 2,951 (66.6)
Place of injury <.01
In the home 173 (64.8) 2,267 (53.6)
Not in the home 94 (35.2) 1,965 (46.4)

Data are n (%) unless otherwise specified.

* Data-suppression rules prohibit further delineating persons in the Other category by race and ethnic group. Persons included in this
category are decedents of all racial and ethnic identities other than Hispanic, non-Hispanic White, and non-Hispanic Black.
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Table 2. Homicide Mortality by Pregnancy Status and Victim Characteristics and Mortality Rate Ratios for
Risk of Homicide Among Females in the Perinatal Period Compared With Nonpregnant,
Nonpostpartum Females of Reproductive Age (10-44 Years) in the United States, 2018-2019

Mortality Ratio (95% CI)

Pregnant or Within 1y

Neither Pregnant Nor Within 1y

Mortality RR (95%

Characteristic Postpartum* Postpartumf C
Total homicides 3.62 (3.19-4.05) 3.12 (3.03-3.22) 1.16 (1.03-1.31)
Race and ethnicity
Non-Hispanic 2.12 (1.66-2.58) 2.12 (2.02-2.22) 1.00 (0.80-1.25)
White
Non-Hispanic Black 12.47 (10.38-14.56) 8.95 (8.53-9.36) 1.39 (1.17-1.66)
Hispanic 1.46 (0.90-2.02) 1.44 (1.31-1.57) 1.01 (0.68-1.50)
Other* 3.54 (2.23-4.85) 3.84 (3.53-4.16) 0.92 (0.63-1.34)
Age (y)
10-19 10.12 (6.81-13.42) 1.52 (1.40-1.64) 6.67 (4.77-9.33)
20-24 6.77 (5.42-8.11) 4.09 (3.81-4.38) 1.65 (1.34-2.04)
25-29 2.61 (1.93-3.29) 4.07 (3.79-4.34) 0.64 (0.49-0.84)
30-34 2.24 (1.61-2.87) 4.04 (3.76-4.32) 0.56 (0.42-0.74)
35-44 2.46 (1.63-3.29) 3.37 (3.19-3.55) 0.73 (0.52-1.03)
Race—ethnicity and age
(y)
Non-Hispanic
White
10-24 4.05 (2.62-5.47) 1.35 (1.23-1.48) 2.99 (2.08-4.30)
25-29 1.76 (0.99-2.54) 2.52 (2.23-2.81) 0.70 (0.44-1.10)
30-44 1.58 (1.02-2.13) 2.71(2.53-2.88) 0.58 (0.41-0.83)
Non-Hispanic Black
10-24 21.09 (16.25-25.93) 7.63 (7.05-8.21) 2.77 (2.17-3.52)
25-29 9.62 (6.28-12.95) 11.93 (10.72-13.14) 0.81 (0.56-1.16)
30-44 7.63 (4.99-10.27) 9.21 (8.56-9.85) 0.83 (0.58-1.18)

RR, rate ratio.
* Deaths per 100,000 live births to females aged 10-44 years.

* Deaths per 100,000 females aged 10-44 years minus live births to females aged 10-44 years.
* Data-suppression rules prohibit further delineating persons in the Other category by race and ethnic group. Persons included in this
category are decedents of all racial and ethnic identities other than Hispanic, non-Hispanic White, and non-Hispanic Black.

homicide among non-Hispanic Black females but not
among other racial and ethnic groups. Pregnancy was
associated with a more than sixfold increased risk of
homicide among the 10-19-year age group and a 65%
increase in risk in the 20-24-year age group. Patterns
were similar in further stratification by both race and
age such that pregnancy was associated with more
than a doubled risk of homicide among girls and
women aged 10-24 in both the non-Hispanic White
and non-Hispanic Black populations (Table 2).

DISCUSSION

Universal implementation of the 2003 revision to the
U.S. Standard Certificate of Death has enabled this
national analysis of violent death occurring during
pregnancy and the postpartum period. The magnitude
of pregnancy-associated homicide in the United States
—3.62 deaths per 100,000 live births—is higher than
previous estimates based on subnational groups of
states: 1.7 in Pregnancy Mortality Surveillance System
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data (1991-1999),!! 2.9 among 16 states participating
in the National Violent Death Reporting System from
2003 to 2007,'2 2.9 among 17 states in the National
Violent Death Reporting System from 2011 to
2015,'% and 2.2 among the 37 states with pregnancy
checkbox data on death records from 2005 to 2010.2!
Greater variation exists across estimates from single
states, which have generally been higher, including
9.3 in Maryland (1993-2008),% 5.0 in Illinois (2002
2011),% 6.2 in North Carolina (2005-2011),22 and
12.9 in Louisiana (2016-2017).° Globally, reported
ratios per 100,000 live births are considerably lower,
ranging from 0.39 in rural Bangladesh (1976-1993),
0.7 in Finland (1987-2000), and 0.97 in the United
Kingdom (2015).23

Our finding that pregnancy may increase homi-
cide risk is consistent with previous reports.?10-21,24,25
Not only does the perinatal period appear to increase
likelihood of experiencing violence, but a study on
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Fig. 1. Cause-specific mortality ratios (deaths/100,000 live
births) and 95% Cls among females during pregnancy and
up to 42 days from the end of pregnancy, United States,
2018-2019 (obstetric causes of death are World Health
Organization ICD-10 underlying cause of death code group
categories for direct maternal deaths'8)

Wallace. Homicide During Pregnancy and Postpartum. Obstet
Gynecol 2021.

trauma victims in Pennsylvania found that injuries
inflicted on pregnant females are more likely to be
fatal2* The consistency of these findings implicates
health and social system failures. Although there have
been longstanding recommendations for universal
IPV screening during prenatal care visits,? imple-
mentation has been inadequate at best?” and stigma-
tizing at worst (Paruchuri Y, Rajendran S, Chang J.
Screening and counseling for intimate partner vio-
lence in pregnancy [abstract]. Obstet Gynecol
2018;131:70S.). Moreover, lack of universal proce-
dures for responding to positive screens in effective
and nonpunitive ways means that opportunities for
intervention are missed.

We found that increased risk for homicide
conferred by pregnancy was most pronounced among
younger women and among non-Hispanic Black girls
and women. This finding is in line with recent work
by Kivisto et al'® who found that, whereas rates of
intimate partner homicide among females outside of
the perinatal period were similar across White and
Black populations, Black females had a pregnancy-
associated intimate partner homicide rate more than
three times higher than that of White females and
more than eight times higher than that of nonpregnant
Black females. Explanations for this social patterning
of risk associated with pregnancy may include racial
inequity in unintended pregnancy?® (which has been
associated with intimate partner stress, conflict, and
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violence?*?’), and racism within maternity care set-
tings3!-3? that may prevent girls and women from dis-
closing victimization and otherwise impede access to
services, resources, and support. It is also evidence of
the failure and indeed violence wrought on Black girls
and women by systems purported to serve and protect
them. Research has identified multiple ways in which
medical, law enforcement, criminal justice, child wel-
fare, and other social service systems responding to
violence victimization perpetuate discriminatory treat-
ment such that Black girls and women cannot or
choose not to access services when needed or that
services are inadequate and ineffective when they
do.33-35

Although we are unable to directly evaluate the
involvement of IPV in this report, we did find that
a majority of pregnancy-associated homicides
occurred in the home, implicating the likelihood
of involvement by persons known to the victim.
We were able to directly evaluate the role of
firearms and found that nearly 7 of 10 incidents
involved a firearm. This prevalence surpasses pre-
viously reported estimates—likely a reflection of the
broader national increase in gun-related homicide
occurring over the past decade3’—and reaffirms
firearms as the most common means of perpetrat-
ing pregnancy-associated homicide.®!3 States en-
acting laws that ban possession of firearms by
perpetrators of domestic violence experience sub-
sequent declines in IPV-related homicides.?7-3%
The same is likely true of trends in pregnancy-
associated homicide.

This study has a number of limitations.
Although death records are the only national source
of data on violent maternal death, they are notably
short of detail on victim characteristics and lack
circumstantial information entirely. Data on victim—
perpetrator relationship; IPV involvement; victim
history of prenatal care; emergency or other health,
criminal justice, and social service encounters; and
the role of pregnancy itself in precipitating violence
may be vitally important to the design of pro-
grammatic and policy interventions effective at
preventing violent maternal deaths. The National
Violent Death Reporting System provides sub-
stantially more information surrounding each inci-
dent than death records alone, via linkage to state
and local medical examiner, coroner, law enforce-
ment, and toxicology records.?” The National Vio-
lent Death Reporting System is not nationally
representative, although an increasing number of
states are participating,*° and so researchers should
be encouraged to use these data to further our
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understanding of state-level policy and contextual
features that may lead to violent maternal deaths.
Additionally, coordination between state National
Violent Death Reporting System programs and
maternal mortality review committees could facili-
tate the use of these data during their discussion of
cases involving violence. This enhanced review
could be used to generate meaningful recommenda-
tions around prevention of pregnancy-associated
homicide.

Second, universal adoption of the pregnancy
checkbox is likely to enhance surveillance of
pregnancy-associated homicide by allowing certi-
fiers to indicate pregnancy status when known.
Research on the validity of the checkbox for
identifying decedent pregnancy status has raised
concerns about its inclusion of both false-positives
and false-negatives.*! However, in cases of homi-
cide and other external causes of death, there
remains probable underascertainment of such
deaths on death records,*? for example, in cases in
which the pregnancy is in its early weeks. We
included all deaths where pregnancy status was
unknown in the nonpregnant, nonpostpartum
group. Our findings, therefore, are almost certainly
underestimates of the true prevalence of pregnancy-
associated homicide, which may be considerably
higher. Increased awareness and training on the
importance of the pregnancy checkbox among phy-
sicians, medical examiners, and coroners may
improve the validity of vital records data for surveil-
lance of pregnancy-associated death.*!

Third, we have no data on the outcome of
pregnancy to stratify decedents by those who experi-
enced a live birth, miscarriage, or abortion within 1
year of their deaths. Homicide victims in the latter two
groups may be less likely to be identified as cases of
pregnancy-associated homicide than those with a live
birth owing to the absence of systematically collected
data on these outcomes. This would again result in an
underestimation of pregnancy-associated homicide
mortality in our study.

Finally, we combined 2 years of data to increase
rate stability, but still small case numbers prohibited
our further stratifying girls and women into more
narrowly defined groups (women of other racial and
ethnic groups, for example). Moreover, although we
estimated 95% ClIs around estimates, small case
numbers warrants investigating homicide longitudi-
nally or on a rolling basis to establish national
prevalence of pregnancy-associated homicide over
time and, most importantly, to accurately track
progress towards its elimination.
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Enhanced surveillance of maternal death has
allowed us to confirm that homicide is a leading cause
of death during pregnancy and postpartum in the
United States. Although this is important information
for monitoring progress towards the elimination of
pregnancy-associated homicide, information alone
will do nothing to save lives.*3 Already, increasing
efforts within individual states have been devoted to
identifying and reviewing maternal deaths due to vio-
lence to make recommendations at individual, com-
munity, system, and policy levels for the prevention of
future cases.***5 Although encouraging, a commit-
ment to the actual implementation of policies and
investments known to be effective at protecting and
the promoting the health and safety of girls and

women must follow.
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