Received: 13 July 2020

|

Revised: 30 December 2020

|

Accepted: 6 January 2021

DOI: 10.1111/ppe.12753

ORIGINAL ARTICLE

Occurrence of fatal police violence during pregnancy and
hazard of preterm birth in California
Dana E. Goin1
| Anu Manchikanti Gomez2 | Kriszta Farkas1 | Catherine Duarte1 |
Deborah Karasek3 | Brittany D. Chambers3 | Andrea V. Jackson4 | Jennifer Ahern1
1
Division of Epidemiology, School of Public
Health, University of California, Berkeley,
CA, USA
2

Abstract
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Objective: To evaluate whether exposure to fatal police violence during pregnancy
nicity and fetal sex.
Methods: We leveraged temporal variation in incidents of fatal police violence within
during pregnancy was associated with increased hazard of extremely (20-27 weeks),
early (28-31 weeks), moderate (32-33 weeks), and late (32-36 weeks) preterm delivery in California from 2007 to 2015. We used both death records and the Fatal
Encounters database to identify incidents of fatal police violence. We estimated hazard ratios (HR) using time-varying Cox proportional hazard models stratified by census tract, controlling for age, race/ethnicity, educational attainment, health insurance
type, parity, and the year and season of conception. We further stratified by race/
ethnicity and infant sex to evaluate whether there were differential effects by these
characteristics.
Results: Exposure to an incident of fatal police violence was associated with
a small increase in the hazard of late preterm birth using both the death records
(N = 376,029; hazard ratio [HR] 1.05, 95% confidence interval [CI] 1.00, 1.10) and the
Fatal Encounters data (N = 938,814; HR 1.03, 95% CI 1.00, 1.06). We also observed
an association for moderate preterm birth in the Fatal Encounters data (HR 1.06, 95%
CI 0.98, 1.15). We did not observe associations for early or extremely preterm birth in
either data source. Larger relative hazards of moderate (HR 1.25, 95% CI 0.93, 1.68)
and late preterm delivery (HR 1.18, 95% CI 1.05, 1.33) were observed among Black
birth parents with female births in the Fatal Encounters data.
Conclusions: Preventing police use of lethal force may reduce preterm delivery in
communities where such violence occurs.
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1 | BAC KG RO U N D
Police violence is recognized as a critical problem in public health and
a barrier to health equity.1-4 In neighbourhoods with predominantly
Black or Brown residents, people are exposed to greater police surveillance and greater use of force, independent of situational factors
(eg resisting), officer characteristics (e.g. training), and contextual
factors (eg neighbourhood crime rate).

5-7

In particular, Black resi-

dents are more likely to be victims of fatal police violence compared
to people of other races or ethnicities.

8,9

This has been facilitated in

Synopsis
Study question
Does exposure to fatal police violence in a person's Census
tract during pregnancy increase the hazard of preterm delivery, and do associations differ by race/ethnicity and fetal
sex?

part by racial residential segregation, in which Black families were

What's already known

restricted to living in certain neighbourhoods that subsequently suf-

No prior studies that we are aware of have examined this

fered disinvestment and criminalization.10,11 Given that police vio-

question, although exposure to other forms of violence in

lence disproportionately affects communities of colour and is rooted

a woman's community during pregnancy has been associ-

in the institutional authority of the state, it is a form of structural

ated with adverse birth outcomes.

racism that may contribute to health inequities,10,12 through either
direct physical victimization13,14 or witnessing or hearing about po-

What this study adds

lice violence.15,16

This study provides evidence that fatal police violence af-

Given evidence that experiences of mental distress and stressful
life events during pregnancy can increase risk of preterm delivery,17-19
exposure to fatal police violence during pregnancy may have similar
implications for the health of the fetus and gestating parent, hence-

fects the health of pregnant people living in communities
where it occurs and that it may play a role in inequities in
preterm birth by race/ethnicity.

forth “birth parent.” Other forms of community violence have been
associated with adverse pregnancy outcomes,20-24 and evidence suggests residents exposed to community violence can experience post-

statistical adjustment.45 Therefore, to isolate the association between

25-27

exposure to fatal police violence and preterm birth, we leveraged tem-

Acute exacerbation of these mental health issues during pregnancy

poral variability in fatal police violence within communities to examine

has been tied to adverse pregnancy outcomes.28-31

the acute impact of fatal police violence on the hazard of preterm deliv-

traumatic stress disorder or elevations in anxiety and depression.

Black parents have the highest levels of preterm birth,32 which
has not been explained by individual-level risk factors.

33

ery among those who are pregnant at the time of its occurrence.

Therefore,

structural determinants should be examined as drivers of inequities
in neonatal health.34,35 Given the disproportionate victimization of
Black people by police violence, pregnant Black people may worry that
their child's life is devalued and that their family is at risk of harm.36-38

2 | M E TH O DS
2.1 | Cohort selection

Thus, Black birth parents may be more likely to internalize fatal police violence as an explicit threat to themselves and their families.

This study utilized birth records from 2007 to 2015 and death records

Evidence suggests that the physiologic impacts of acute stressors may

from 2006 to 2015 from the California Department of Public Health,

39

vary based on chronic stress levels ; therefore, given the potential for

Center for Health Statistics and Informatics. We also used the Fatal

both greater potency of fatal police violence as a stressor and higher

Encounters database from 2006 to 2015. Each of these data sources is

chronic stress levels for Black people,25,40,41 there may be differential

described in more detail below. We included all singleton live births for

impacts of police violence by race/ethnicity. Furthermore, evidence

which conception is estimated to have occurred after 1 January 2007 and

suggests there may be important interactions between exposure to

before 1 March 2015 to ensure conceptions of all gestational ages were

stress, the immune system, and fetal sex hormones that may influence

observed.46 We used birth parent address at delivery to determine census

risk for adverse outcomes by fetal sex.

42,43

Accordingly, we hypothe-

tract of residence. There were 4,028,133 live singleton births in California

sized the relationship between fatal police violence and preterm birth

with estimated conception dates between 1 January 2007 and 1 March

may differ by fetal sex.

2015. After removing 4.4% of births that were missing information on the

Research on the relationship between exposure to police violence

outcome or covariates, our sample size was 3,850,390 (Table 1).

and reproductive health outcomes is limited.44 This may be due in
part to the fact that communities where police violence occurs have
unique characteristics—like underinvestment in infrastructure, educa-

2.2 | Exposure

tion, health care services, and sources of economic mobility—that make
them difficult to compare to other communities.11 Because these char-

We evaluated birth parent exposure to fatal police violence within

acteristics are so highly correlated, it is difficult to disentangle them by

the census tract of residence during pregnancy using two sources

22,128 (0.6)
28,270 (0.7)
200,022 (5.2)

32-33 weeks

34-36 weeks

202,477 (5.3)
524,797 (13.6)
97,796 (2.5)
1,964,579 (51.0)

Black, non-L atinx

Asian or Pacific Islander,
non-L atinx

Other, non-L atinx

Latinx

973,788 (25.3)
1,030,537 (26.8)

Some college

College graduate

1,799,930 (46.8)
147,880 (3.8)

Private

Self-pay or other

1,220,576 (31.7)
1,103,783 (28.7)

2

3 or more

122,919 (32.7)

113,628 (30.2)

139,482 (37.1)

11,634 (3.1)

140,079 (37.3)

224,316 (59.7)

27.6

65,849 (17.5)

91,125 (24.2)

111,352 (29.6)

107,703 (28.6)

232,584 (61.9)

8,385 (2.2)

35,578 (9.5)

21,403 (5.7)

78,079 (20.8)

20,402 (5.4)

2,920 (0.8)

2,267 (0.6)

1,664 (0.4)

376,029

Total
N (%)

111,672 (32.7)

103,407 (30.2)

126,857 (37.1)

10,614 (3.1)

127,672 (37.3)

203,650 (59.6)

27.6

60,243 (17.6)

82,997 (24.3)

101,227 (29.6)

97,469 (28.5)

210,926 (61.7)

7,672 (2.2)

32,649 (9.6)

19,444 (5.7)

71,245 (20.8)

18,660 (5.5)

2,694 (0.8)

2,121 (0.6)

1,575 (0.5)

341,936

Not exposed to fatal
police violence
N (%)

11,247 (33.0)

10,221 (30.0)

12,625 (37.0)

1,020 (3.0)

12,407 (36.4)

20,666 (60.6)

27.5

5,606 (16.4)

8,128 (23.8)

10,125 (29.7)

10,234 (30.0)

21,658 (63.5)

713 (2.1)

2,929 (8.6)

1,959 (5.8)

6,834 (20.1)

1,742 (5.1)

226 (0.7)

146 (0.4)

89 (0.3)

34,093

Exposed to fatal
police violence
N (%)

296,049 (31.5)

285,248 (30.4)

357,517 (38.1)

32,251 (3.4)

358,955 (38.2)

547,608 (58.3)

27.8

176,729 (18.8)

234,979 (25.0)

273,834 (29.2)

253,272 (27.0)

544,964 (58.1)

22,930 (2.4)

99,986 (10.7)

64,843 (6.9)

206,091 (22.0)

50,690 (5.4)

7,415 (0.8)

5,868 (0.6)

4,258 (0.5)

938,814

Total
N (%)

Fatal encounters

264,779 (31.5)

256,002 (30.4)

320,533 (38.1)

28,913 (3.4)

323,291 (38.4)

489,110 (58.1)

27.8

159,704 (19.0)

210,613 (25.0)

244,896 (29.1)

226,101 (26.9)

487,093 (57.9)

20,557 (2.4)

90,597 (10.8)

57,821(6.9)

185,246 (22.0)

45,853 (5.5)

6,735 (0.8)

5,388 (0.6)

3,972 (0.5)

841,314

Not exposed to fatal
police violence
N (%)

Note: The other, non-L atinx group included American Indian, non-L atinx; Alaska Native, non-L atinx; multi-race, non-L atinx; or other race, non-L atinx people.

1,526,031 (39.6)

1

Parity

1,902,580 (49.4)

Public

Insurance type

28.6

1,006,821 (26.2)

High school graduate

Age (mean)

839,244 (21.8)

Less than high school

Educational attainment

1,060,741 (27.6)

White, non-L atinx

Race/ethnicity

15,698 (0.4)

28-31 weeks

3,850,390

20-27 weeks

Preterm

N

All California births
N (%)

Death records

31,270 (32.1)

29,246 (30.0)

36,984 (37.9)

3,338 (3.4)

35,664 (36.6)

58,498 (60.0)

27.6

17,025 (17.5)

24,366 (25.0)

28,938 (29.7)

27,171 (27.9)

57,871 (59.4)

2,373 (2.4)

9,389 (9.6)

7,022 (7.2)

20,845 (21.4)

4,837 (5.0)

680 (0.7)

480 (0.5)

286 (0.3)

97,500

Exposed to fatal
police violence
N (%)

TA B L E 1 Sociodemographic characteristics of people who gave birth in California with conception dates between 1 January 2007 and 30 March 2015, compared to those living in a
neighbourhood with any incident of fatal police violence during the study period, by exposure status and across data sources
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of data. First, we used death records from California and identified

educational attainment, health insurance type, parity, and the

cases of fatal police violence via the ICD-10 legal intervention cause

year and season of conception. These confounders came from

of death codes (further description is available in the eAppendix).

the birth record. In California birth records, race and Latino ori-

However, since prior literature suggests these records may under-

gin are recorded separately. Birth record race categories included

count deaths due to legal intervention,47 we also used the Fatal

White, Black or African American, Asian, Pacific Islander, Native

Encounters database of incidents of fatal police violence. This da-

American, and Alaska Native. For the analyses that compare as-

tabase is publicly available and compiled by paid researchers and

sociations between Black versus non-B lack people, participants

crowd-sourced contributions using media coverage and public re-

were categorized as Black if their reported race was Black or

cords to identify instances of police action that result in a fatality.

African American alone or in combination with other races or eth-

Each entry is validated against other existing media databases and

nicities. For the race-concordant analyses and analyses with more

data from government agencies, and recent studies have suggested

detailed racial categories, we used the more common approach

these data are more complete than death records.48

of classifying any person of Latino origin, including Mexican,

The death records were geocoded to the decedent's address at

Mexican-A merican, Puerto Rican, Cuban, Spanish, or other Latino

the time of death, and the Fatal Encounters records were geocoded

origin, as Latinx regardless of their recorded race (Table 1). We

to the location of the fatal interaction between the decedent and

calculated the year and season of conception from the conception

the police. Therefore, our analyses using the death records evaluate

date, which we estimated by subtracting the obstetric estimate of

the impact on preterm birth of having a neighbour killed by police

gestational age at birth from the date of birth. Additional informa-

during pregnancy, whereas the analyses using the Fatal Encounters

tion about covariates is available in the eAppendix.

database assess the impact of a police killing occurring in a person's
neighbourhood during pregnancy.
To ensure variation in the exposure within neighbourhoods, we

2.5 | Statistical analysis

restricted our analyses to neighbourhoods in which there was at least
one incident of fatal police violence over the study period. For the

We analysed the hazard of preterm delivery among people who lived

analysis using death records, restriction to exposed census tracts

in the same census tract and either did or did not have incidents of

resulted in a sample size of 376,029. Of these, 34,093 birth parents

fatal police violence occur in that tract during the length of their

(9.1%) were exposed to fatal police violence during their pregnancy.

pregnancies, which we defined as the period between the estimated

Using the Fatal Encounters data, there were 938,814 birth parents

conception date and the date of birth. Evaluating the relationship be-

who lived in a census tract in which there was a police-related fatality

tween exposures that occur during pregnancy and preterm birth can

over the study period, and 97,500 birth parents (10.4%) were exposed

be problematic because infants born preterm by definition have less

during pregnancy. There were no census tracts in which all birth par-

time in utero to accrue exposure. When the outcome is a function of

ents were exposed, and therefore, no exposed birth parents were ex-

time at risk, and time-varying exposures are assessed as though they

cluded from the analysis. In general, census tracts in which there was

occurred at the start of follow up (or in this case, at conception), im-

at least one incident of fatal police violence tended to have a greater

mortal time bias can result.49 To address this, we analysed time to

proportion of birth parents who were Black or Latinx, had less than

birth as a survival outcome, first conducting descriptive analyses using

high school education, and had public insurance compared to all births

Kaplan–Meier survival plots and then estimating time-varying Cox

in California (Table 1).

proportional hazard models stratified by census tract.50 This approach
allows the person-time in exposed and unexposed states to be accu-

2.3 | Outcome

rately represented in the estimation and permits each census tract to
have its own baseline hazard, analogous to including a fixed effect on
each census tract. We estimated separate models for each category of

Time to birth was measured using the best obstetric estimate of ges-

preterm birth and used robust standard errors to address clustering

tational age in weeks from the birth records. We excluded implausi-

at the census tract-level. We evaluated the proportional hazards as-

ble gestational ages below 20 or above 44 weeks. We defined four

sumption and covariates in violation were interacted with time.

categories of preterm birth: extremely preterm (delivery during 20-

To evaluate the extent to which fetal sex modified the overall results,

27 weeks gestation), early preterm (delivery during 28-31 weeks),

we included an interaction term in the main analyses and calculated the

moderate preterm (delivery during 32-33 weeks), and late preterm

relative excess risk due to interaction (RERI) using the following equa-

(delivery during 34-36 weeks).

tion for evaluating additive interaction in proportional hazard models,51:
e𝛽 1 + 𝛽 2 + 𝛽 3 − e𝛽 1 − e𝛽 2 + 1 where e𝛽 1 is the estimated hazard ratio for
̂

̂

̂

̂

̂

̂

exposure to fatal police violence, e𝛽 2is the estimated hazard ratio for a
̂

2.4 | Covariates

female birth, and e𝛽 1 + 𝛽 2 + 𝛽 3 is the estimated hazard ratio for exposure to
̂

̂

̂

fatal police violence, having a female birth, and their interaction.
We adjusted for birth parent age, age-s quared (to account for

We also estimated race-concordant analyses; that is, whether in-

possible non-linearities in the effect of age), race/ethnicity,

cidents of fatal police violence involving a victim of the birth parent's

|
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● Death records

All
Hazard ratio (95% confidence interval) of preterm birth

F I G U R E 1 Hazard ratios of preterm
birth categories, overall and by fetal sex,
by exposure to fatal police violence in a
person's census tract during pregnancy
among California residents with live
singleton births from 2007 to 2015 who
lived in census tracts with at least one
incident of fatal police violence during
the study period. Note: These analyses
controlled for birth parent age, age-
squared, race/ethnicity, educational
attainment, health insurance type, parity,
and the year and season of conception.
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Fatal encounters

Male

Female

4.00
2.00
1.00

●

●

●

●

●
●

●

●

●

●

●

●

0.50
0.25

0.10

20−27 28−31 32−33 34−36
weeks weeks weeks weeks

20−27 28−31 32−33 34−36
weeks weeks weeks weeks

20−27 28−31 32−33 34−36
weeks weeks weeks weeks

own racial/ethnic group increased hazard of preterm delivery. For

precise increased hazard of late preterm birth (34-36 weeks) as-

these analyses, we matched the race/ethnicity of the victim on the

sociated with exposure to fatal police violence during pregnancy

death records or the Fatal Encounters database to that of the birth

using both the death records (HR 1.05, 95% CI 1.00, 1.10) and

parent on the birth records.

the Fatal Encounters data (HR 1.03, 95% CI 1.00, 1.06) (Figure 1).

We examined overall associations and stratified by infant sex,

There was suggestive evidence of effect modification by fetal sex,

parental race/ethnicity, and infant sex by parental race/ethnicity.

as the associations were slightly stronger for female compared to

Because our hypothesis was that associations may be stronger for

male fetuses in both the death records and Fatal Encounters data.

Black people, our main comparison was Black versus non-Black

We also observed a similar association for moderate preterm birth

people.

(32-33 weeks) in the Fatal Encounters data. Associations for earlier
subtypes of preterm birth were smaller overall and much less pre-

2.6 | Sensitivity analyses

cise. To evaluate the extent to which fetal sex affected the overall results, we included an interaction term between the exposure
and fetal sex in the model for late preterm birth and calculated the

To assess the robustness of our results, we conducted two sensi-

RERI. 51 We observed a positive estimate of the RERI for both the

tivity analyses. First, we stratified by detailed racial/ethnic groups.

death records (0.03, 95% CI −0.07, 0.13) and Fatal Encounters data

Second, we included fetal deaths (after 20 weeks gestation) as

(0.05, 95% CI −0.01, 0.10).

events to account for their occurrence as a possible competing risk

Analyses stratified by race showed stronger associations among

for preterm birth. Due to the unavailability of fetal death records

Black birth parents overall for moderate preterm birth (32-33 weeks),

after 2011, we conducted these analyses from 2007 to 2011.

but not late preterm birth (34-36 weeks), although estimates were

All analyses were conducted using Stata version 13.1; code is
available in the appendix.

imprecise (Figure 2). Stratification by additional race/ethnic groups
showed no consistent patterning, and confidence intervals were
wide (eFigure 3). We observed elevated associations for both mod-

2.7 | Ethics approval

erate and late preterm birth among Black birth parents with female
infants, especially in the Fatal Encounters data (Figure 2). In the
race-concordant analyses, in which we evaluated the association be-

This study was approved by the Committees for the Protection

tween preterm birth and an incident of fatal police violence in which

of Human Subjects for the California Health and Human Services

the victim's race/ethnicity matched that of the birth parent, we ob-

Agency and the University of California, Berkeley.

served stronger associations among Black birth parents for moderate preterm birth (32-33 weeks), particularly among those with

3 | R E S U LT S

female infants in the death records (HR 2.06, 95% CI 1.00, 4.27) and
Fatal Encounters (HR 1.75, 95% CI 1.09, 2.81) (Figure 3). We also observed elevated associations among Latinx birth parents with female

Those who were exposed to fatal police violence during preg-

infants for late preterm birth (34-36 weeks) in the death records (HR

nancy had slightly higher likelihood of birth before 37 weeks

1.06, 95% CI 0.97, 1.15) and Fatal Encounters (HR 1.12, 95% CI 0.99,

(eFigures 1 and 2). In adjusted models, we observed a small, but

1.27) (Figure 3).

6
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In sensitivity analyses, the findings were largely consistent. The
analyses that included fetal deaths found a similar overall association for late preterm birth using the Fatal Encounters data, but the

4 | CO M M E NT
4.1 | Principal findings

results using the death records were attenuated (eFigure 4). There
was also less clear patterning by fetal sex overall. However, when

In this study, we found that exposure to fatal police violence during

stratifying by birth parent race/ethnicity, we observed stronger

pregnancy was associated with small increased hazard of late pre-

associations for Black birth parents with female infants, especially

term birth. We also found suggestive patterns of effect modification

for moderate preterm birth (32-33 weeks) (eFigure 5). The race-

for Black birth parents with female infants. Our results were similar

concordant results that included fetal deaths resulted in similar

in models utilizing two different measures of exposure to fatal police

findings (eFigure 6).

violence, suggesting that both living in a census tract in which fatal

● Death records

Fatal encounters

Black

Non−Black

4.00
2.00
1.00

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

All

0.50

0.10
4.00
2.00
1.00

●

●

●

●

0.50

Male

Hazard ratio (95% confidence interval) of preterm birth

0.25

0.25
0.10
4.00
2.00
1.00

●

●
●

●

Female

●

0.50
0.25
0.10
20−27
weeks

28−31
weeks

32−33
weeks

34−36
weeks

20−27
weeks

28−31
weeks

32−33
weeks

34−36
weeks

F I G U R E 2 Hazard ratios of preterm birth categories, by birth parent race/ethnicity and fetal sex, by exposure to fatal police violence in
a person's census tract during pregnancy among California residents with live singleton births from 2007 to 2015 who lived in census tracts
with at least one incident of fatal police violence during the study period. Note: These analyses controlled for birth parent age, age-squared,
educational attainment, health insurance type, parity, and the year and season of conception.
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4.2 | Strengths of the study

police violence occurred and having a neighbour who was killed by
the police may be detrimental for birth outcomes. Race-concordant
analyses, in which we matched the race of the victim and the birth

We evaluated nine years of data on births and incidents of fatal po-

parent, also indicated elevated hazard of moderate preterm delivery

lice violence in California, a large and diverse state. We compared

(32-33 weeks) associated with fatal police violence exposure among

people within the same census tracts to reduce issues of structural

Black birth parents in both data sources. This suggests exposure to

confounding and utilized two different sources of data on fatal po-

fatal police violence during pregnancy, especially when the victim

lice violence, which minimizes the chance that our findings were due

is Black, may play a role in population-level inequities in preterm

to irregularities in one data source. We estimated hazards of preterm

delivery.

birth using time-varying Cox proportional hazard models in order to

● Death records

White

Fatal encounters

Black

Latinx

4.00
2.00

●
1.00

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

All

0.50

●

0.10

4.00
2.00

●

1.00
0.50

●
●

●

●

●

●

●

Male

Hazard ratio (95% confidence interval) of preterm birth

0.25

0.25
0.10

4.00

●

2.00

●

1.00

●

●

●

●

●

●

●

0.25

Female

0.50

●

0.10

20−27 28−31 32−33 34−36
weeks weeks weeks weeks

20−27 28−31 32−33 34−36
weeks weeks weeks weeks

20−27 28−31 32−33 34−36
weeks weeks weeks weeks

F I G U R E 3 Hazard ratios of preterm birth categories, by birth parent race/ethnicity and fetal sex, by exposure to fatal police violence
against a victim of the same race as the birth parent in their census tract during pregnancy among California residents with live singleton
births from 2007 to 2015 who lived in census tracts with at least one incident of fatal police violence during the study period. Note: These
analyses controlled for birth parent age, age-squared, race/ethnicity, educational attainment, health insurance type, parity, and the year and
season of conception.
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address issues of immortal time bias and stratified by race and sex

describe Black men.54 Finally, from a measurement perspective, we

to assess the possibility of heterogeneous effects of exposure. We

note that distinctions between “armed” and “unarmed” status may

also evaluated four different categories of preterm birth, which are

be inherently flawed given the notable range in what constitutes

thought to have different aetiologies and have distinct implications

armed status.55

for future child development.

This study examined exposure to acute incidents of fatal police
violence during pregnancy, and thus, our analysis was restricted to
areas in which there was at least one incident of fatal police violence

4.3 | Limitations of the data

during the study period. The focus on acute exposure helped address issues of structural confounding but did not incorporate what

This study had several limitations. In particular, we used administra-

we know about the roles of residential segregation and neighbour-

tive data that have several potential sources of measurement error.

hood stratification in shaping both exposure to fatal police violence

We only had access to birth parent addresses at the time of delivery.

and adverse parental and infant health outcomes.56,57 Furthermore,

Therefore, exposure status for people who moved during pregnancy

previous evidence suggests that living in a neighbourhood with

may be misclassified. We used the best obstetrical estimate of gesta-

chronically high police surveillance and aggressive policing is linked

tional age to determine preterm birth categories; however, previous

to worse health.14 Therefore, our focus on acute incidents likely

work has shown it may underestimate preterm births compared to

captures only a small portion of the relationship between police and

early ultrasound.52 We were unable to separate spontaneous ver-

community interactions and parental and infant health. Future re-

sus indicated preterm delivery as there is insufficient information on

search should find innovative ways to study long-term exposure to

the birth records. In addition, data on fatal police violence have not

police violence, as it may be more relevant for understanding ineq-

been reliably collected in California or the United States generally. In

uities in reproductive health. Future research could also investigate

particular, Black victims of fatal police violence may be more likely

how additional characteristics of the decedent, like age, may affect

48

the relationship with birth outcomes, assess whether nonfatal police

To address this, we used two sources of data that capture different

violence is associated with adverse birth outcomes, or evaluate the

measures of fatal police violence. Increased media attention in recent

mechanisms underlying the differences between the two forms of

years around deaths from police violence may have resulted in more

exposure we consider here.

to have their cause of death misclassified in vital statistics data.

incidents being captured in later years for both the Fatal Encounters
and death records; however, by including fixed effects for the year
of conception in our analysis, we aimed to reduce the possibility that

4.4 | Interpretation

these time trends in reporting biased our results. In line with existing research on neighbourhood violence and health, we used census

The larger magnitudes of association for Black birth parents with

tracts to characterize parental exposure; however, they are an im-

female infants may point to unmeasured male fetal loss in this popu-

perfect proxy for communities, and our approach may have resulted

lation as a result of exposure to fatal police violence. The male-to-

in some exposure misclassification if people were exposed to deaths

female live birth ratio (ie the sex ratio) has been used to assess fetal

in nearby tracts. Finally, our study population comprised all single-

loss because male fetuses are more vulnerable to in utero stressors.

ton live births that occurred among birth parents living in California

For example, evidence shows the sex ratio decreased after the 11

during the study period and included fetal deaths for the years in

September 2001 terrorist attacks58 and after the collapse of the East

which those data were available. However, these data exclude any

German economy.59 Furthermore, analysis of the sex ratio among

spontaneous and induced abortions, resulting in left-truncation of

California births from 1960 to 1996 has shown that Black birth

the cohort. Risk of spontaneous abortion that is differential by ex-

parents had consistently lower sex ratios compared to white birth

posure can induce selection bias into the analysis, although the bias

parents,60 suggesting that Black people may experience higher male

is expected to be towards the null for harmful exposures.53

fetal loss compared to white people. Given our findings of stronger

We did not examine differences in associations by whether the

associations of fatal police violence with preterm birth among Black

victim of fatal police violence was armed or unarmed during the

birth parents with female infants together with this prior evidence

confrontation with police. While this distinction may be relevant

of elevated male fetal loss following stressful community events, it

for studies of police use of force, it is not relevant per se for those

is possible that Black birth parents carrying male fetuses who were

living in communities in which people are killed by the police. We

exposed to fatal police violence during early pregnancy may have

expect living in a neighbourhood in which a violent death occurs

experienced elevated fetal loss. This question should be explored in

at the hands of police—whether or not that death was considered

future research.

“justifiable” by the authorities—is still likely to be traumatic from the

To our knowledge, no previous study has examined the associa-

perspective of people who knew the victim or lived nearby. Further,

tion between exposure to police violence in the community during

narratives that distinguish between armed and unarmed status have

pregnancy and preterm birth. However, while not focusing specif-

been linked to racialized stereotypes of Black criminality, thus pre-

ically on fatal police violence, several prior studies have looked at

cipitating the use of this language by the media almost exclusively to

homicide exposure within communities and risk of preterm birth.

|
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A previous study in California did not find a relationship between
exposure to homicide in a census tract during early pregnancy and
risk of preterm birth, 20 though living in a neighbourhood with high
firearm violence in California was associated with increased risk of
spontaneous preterm birth24 and a study of mothers in Brazil found
an increased risk of preterm birth associated with increased homicide rates. 22 These studies did not stratify by infant sex, which may
have masked important heterogeneity, as our findings suggest stronger effects on female infants.

5 | CO N C LU S I O N S
Our results suggest that exposure to fatal police violence during pregnancy is associated with a small increased hazard of late preterm delivery among all births, and larger increased hazard of moderate preterm
delivery among births to Black people. Therefore, despite the small
magnitude of associations, mitigating this violence could improve birth
outcomes and reduce inequities in adverse birth outcomes by race or
ethnicity in California. In 2018, the American Public Health Association
released a policy statement regarding law enforcement violence as a
public health issue with suggested steps for reducing incidents of fatal
police violence.1 These include improving methods of data collection by
implementing mandatory reporting to local public health departments
and shifting government priorities and resources away from criminalizing the symptoms of social inequity to investing in primary prevention
(e.g. education, economic opportunity, housing). In the near term, other
community and/or clinical interventions could serve as harm reduction
mechanisms, mitigating the potential impacts of exposure to fatal police violence and other forms of stress on pregnant people.61-63
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