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Objectives. To estimate the risk of mortality from police homicide by race/ethnicity

and place in the United States.

Methods. We used novel data on police-involved fatalities and Bayesian models to

estimate mortality risk for Black, Latino, and White men for all US counties by Census

division and metropolitan area type.

Results. Police kill, on average, 2.8 men per day. Police were responsible for about 8%

of all homicides with adult male victims between 2012 and 2018. Black men’s mortality

risk is between1.9 and2.4 deaths per 100 000per year, Latino risk is between0.8 and1.2,

and White risk is between 0.6 and 0.7.

Conclusions. Police homicide risk is higher than suggested by official data. Black and

Latino men are at higher risk for death than are White men, and these disparities vary

markedly across place.

Public Health Implications. Homicide reduction efforts should consider interventions

to reduce the use of lethal force by police. Efforts to address unequal police violence

should target places with high mortality risk. (Am J Public Health. 2018;108:1241–1248.

doi:10.2105/AJPH.2018.304559)

See also Alang, p. 1127; and Galea and Vaughan, p. 1132.

Police violence is a persistent feature of
US social life.1,2 Civilian risk of death

resulting from interactions with law en-
forcement is estimated to be many times
greater in the United States than in similar
countries.3

Race plays a powerful role in explanations
of police-involved killings in the United
States. Scholars and social movements have
argued—as evidenced by the deaths of
Michael Brown, Sandra Bland, Renee Davis,
Philando Castille, Tamir Rice, Laquan
McDonald, Daniel Covarrubias, Eric Garner,
Charleena Lyles, and many others—that rou-
tine violence against people of color is a defining
feature ofUS criminal justice.4 Empirical studies
have shown that people of color are, and have
historically been, at greater risk for experiencing
police-involved harm than are Whites.2,5,6

We used novel data and methods to esti-
mate police-involved mortality risk in the
United States. We contribute to the project
of explicating racial disparities in police-
involved deaths by describing the role of
place. Police practices are contingent upon

the social environments in which agencies
are embedded.7,8 As such, we predicted
that mortality risk and inequalities in risk would
be, like other police-related outcomes, tightly
coupled with race and geography.9–11

To provide risk estimates, we utilized data
from Fatal Encounters, an independent
source of data on police-involved deaths12—
which addresses known shortcomings of of-
ficial data13,14—as well as Bayesian multilevel
methods that produce reasonable estimates of
uncertainty when predicting relatively rare
events. We produced estimates of police-
involved mortality risk by race for Black,
Latino, and White men by US Census Di-
vision and county urbanization with data
from 2012 through early 2018.

We found that the risk of being killed by
police, relative to White men, is between
3.2 and 3.5 times higher for Black men and
between 1.4 and 1.7 times higher for
Latino men. We also showed that this risk
varies dramatically across places. Although
risk is high in the large urban metropolitan
areas typically associated with police
homicide, we showed that the risk of
police homicide is also significant in
smaller and rural metropolitan areas,
which have received scant attention
from researchers.

METHODS
Past work on police-involved mortality

has been limited by the absence of systematic
data. Criminal justice data—primarily col-
lected through the Bureau of Justice Statistics’
Arrest-Related Deaths program or the Fed-
eral Bureau of Investigation’s Supplementary
Homicide Report—are widely acknowl-
edged to undercount the true number of
deaths involving police in the United
States.13,15–17 To circumvent these limita-
tions, researchers often use data from the
National Center for Health Statistics’ mor-
tality files, the National Violent Death
Reporting System, and emergency de-
partment surveys.13,18–20 Though these
sources offer greater coverage than do systems
that rely on voluntary reporting by police
(who have no incentive to report), they still
suffer from underreporting and limited geo-
graphic coverage.
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In response to the shortcomings of official
data, journalists, activists, and researchers have
begun collecting data that count police-
involved deaths through public records and
media coverage. These methodologies have
been endorsed by the Bureau of Justice Sta-
tistics as producing high-quality data on
police-involvedmortality, and theBureau has
proposed a redesign of the Arrest-Related
Deaths Program that mirrors these efforts.14

We relied on data from 1 of these non-
traditional sources, Fatal Encounters, which
seeks to document all episodes of fatal police–
civilian interactions in the United States.12

Fatal Encounters is a public, Web-based data
source. The sample universe is inclusive of any
reported death that occurred during an en-
counter with police before formal admission
into a detention facility. It includes homi-
cides, suicides, and accidental deaths. All cases
are fact-checked against published accounts
before being added to the public data set.

Cases in Fatal Encounters are identified
from news reports and public records. The
Fatal Encounters research teamhas conducted
systematicmedia searches for deaths involving
police in allUS states between 2000 and 2018,
along with open records requests in select
jurisdictions, from which all variables in the
data are derived. Researchers also rely on
obituaries for additional demographic in-
formation about victims, such as age and
race/ethnicity.

Fatal Encounters’ data collection method
depends on the production and accessibility of
public records and media reports, and is thus
subject to negative bias in count estimates.
Cases of police homicide are missing from the
data set if they were not recorded by news
outlets. Places that lack a robust media in-
frastructure may systematically underreport
cases. Cases are also missing from Fatal En-
counters if they were reported by a news
organization, but that news organization did
not publish a story on the Internet. This
feature of the data leads to a significant un-
dercount of deaths in earlier years in the data.
Despite these limitations, Fatal Encounters
records far more cases than are documented
in official data or similar public efforts.

Sample
Our analysis included all police-involved

homicides with adult male victims recorded

in Fatal Encounters between January 1, 2012,
and February 12, 2018. Although a number
of children (318), women (889), and trans-
gender people (7) were killed in interactions
with the police over this period, adult men
died in police interactions at a dramatically
higher rate (8581). The relative rarity of
deaths involving children, women, or trans-
gender people makes estimating geo-
graphically resolved figures for these groups
difficult. As such, we focused our estimates on
adult male mortality.

We focused exclusively on homicides
caused by police, without regard to the le-
gality or justifiability of killings. We sought
to include only those cases in which a death
was the direct result of police use of force
during an interaction between officers and
civilians. In addition to excluding all cases
reported to be suicides (n = 810 [9.5%]
cases), we evaluated each cause-of-death
category included in the data to ensure that
cases matched our inclusion criteria. For each
category, we evaluated the narratives of
a randomly selected 20% of the sample. If
deaths in these random samples were the
result of actions by the decedent, we ex-
cluded deaths in that category from the
analysis. We classified as police homicides all
cases in which the cause of death was
identified as asphyxiation, beating, a chem-
ical agent, a medical emergency, a Taser, or
a gunshot. We excluded 1476 nonsuicide
cases, 1337 of whichwere deaths attributable
to a vehicular collision (most often during
a chase). Other causes excluded include
deaths from falls, drowning, drug overdoses,
stabbings, fire or smoke inhalation, and
cases in which the cause of death was in-
determinate. Our final sample comprised
6295 adult male victims of police homicide.
We provide a sensitivity analysis that eval-
uated the impact of our exclusion criteria in
Figure A (available as a supplement to the
online version of this article at http://www.
ajph.org).

Measures
We produced county-level estimates of

adult male police-involved mortality risk by
race/ethnicity, Census division, and metro-
politan area type. We standardized all re-
ported rate estimates to deaths per 100 000
men in the population per year.

Race and ethnicity. To measure race/eth-
nicity, we relied on a victim’s recorded race/
ethnicity in Fatal Encounters when available
and a Bayesian imputation method for pre-
dicting race/ethnicity when data were
missing.

Whereas public records often record
a victim’s perceived race/ethnicity, news
reports often do not do so directly, following
Associated Press style.21 Fatal Encounters
codes race/ethnicity on the basis of both
written descriptions of a victim’s race/eth-
nicity and subjective perceptions of photo-
graphs published in original news reports,
published mugshots, or obituaries. Values
recorded in the data included African
American/Black, Asian/Pacific Islander,
European-American/White, Hispanic/
Latino, Middle Eastern, Native American/
AlaskaNative, and race unspecified.Thedata did
not record multiple racial or ethnic classifi-
cations. Note that the photo classification
method, along with the singular race/eth-
nicity variable in the data set, likely un-
dercounts Black Latinos.

Of the cases we analyzed, 470 (7.5%) were
recorded as “race unspecified.” To maximize
our coverage of cases and minimize potential
bias from listwise deletion, we relied on
a method for predicting race/ethnicity de-
veloped by Imai and Khanna.22 This method
uses Bayes’s rule to calculate the probability of
a victim’s race/ethnicity conditional on the
victim’s surname, age, and gender by using
geolocated demographic data.

We adopted a conservative approach that
prioritizes avoiding false classification of
a victim’s race/ethnicity. By setting a 5%
false-positive classification rate on predictions
generated using the complete data, we ob-
tained a true-positive rate of 50% for White
cases, 57% for Black cases, 91% for Latino
cases, 65% for Asian cases, and 38% for other
racial/ethnic groups when applied to the
observed data. Given our conservative ap-
proach, 156 of the 470 cases (33%) remained
unclassified by our imputation model. We
provide more detail on these methods, as well
as sensitivity analyses that exclude missing
cases, in Figures A and B (available as sup-
plements to the online version of this article
at http://www.ajph.org).

Demographic data. For risk denominators,
we constructed 2011 to 2015 average
county-level estimates of the total population
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of men aged 18 years and older, as well as
estimates of the adult male population for
African Americans (of any ethnicity), non-
Latino Whites, and Latinos (of any race) with
5-year American Community Survey data
from 2011 to 2015, accessed through the
Integrated Public Use Microdata Series Na-
tional Historical Geographic Information
System.23

Geographic classifications. We specified
place by using 2 measures. The first, Census
division, groups states into 9 categories, de-
fined by the US Census Bureau, based on
similarities in physical and cultural geogra-
phy.24 The second, metropolitan area type,
used theNational Center forHealth’s Urban–
Rural Classification Scheme25 to sort all
US counties into 6 categories, based on
population size and membership in a Metro-
politan Statistical Area. We provide a map
of Census divisions and a table of urban–rural
classification criteria in Figure C and Table A
(available as supplements to the online version
of this article at http://www.ajph.org).

In using this approach, which groups
counties by division and metropolitan area
type, we aimed to maximize our ability to
identify meaningful geographic variation
with relatively sparse data. Although states
within these divisions are not uniform in the
configuration of social forces that predict
policing practices, our approach provides
insight into how both region and urbanicity
contribute to mortality risk. We provide es-
timates of police homicide risk at the state
level in Figure D (available as a supplement to
the online version of this article at http://
www.ajph.org).

Statistical Analysis
Weestimated Bayesianmultilevel negative

binomial regression models of police homi-
cides with adult male victims at the county
level as a function of metropolitan area type,
division, and race/ethnicity. We set model
intercept priors based on race-specific esti-
mates of 2005 police-involved adult male
mortality produced by Krieger et al.2 Our
models produced reasonable estimates of
mortality rates—and uncertainty in mortality
rates—by explicitly incorporating previous
information about national mortality risk and
partially pooling information on mortality
risk across counties.26,27 We report median

point estimates, rate ratios, and credible in-
tervals obtained by sampling from model
posterior predictive distributions. We further
discuss the utility of this Bayesian multilevel
approach, and detail sensitivity tests that
evaluated the impact of our inclusion criteria
and missing data imputation procedure on
model estimates in Figures A, B, and E
(available as supplements to the online version
of this article at http://www.ajph.org).

RESULTS
Fatal Encounters reported 10 057 police-

involved deaths in the 6.1 years between
January 1, 2012, and February 12, 2018. We
identified 6295 adult male victims of police
homicide over this approximately 6-year
period, for an average of about 1028 deaths
per year, or 2.8 deaths per day.

Summaries of Observed Police
Homicide Data

Of the 6295 adult male police homicide
victims in our sample, 2993wereWhite, 1779
were Black, 1145 were Latino, 114 were
Asian/Pacific Islander, and 94were American
Indian/Alaska Native. During this period,
Black men were killed by police at a rate of at
least 2.1 per 100 000 population, Latino men
were killed by police at a rate of at least 1.0 per
100 000, and White men were killed by
police at a rate of at least 0.6 per 100 000.

Table 1 displays summaries of the observed
data on police homicides by division and
metropolitan type. Large central metropoli-
tan areas had the highest rates of police-
involved homicide, with 2236 homicides, or
about 1.0 per 100 000 men. Suburban, large
fringe metropolitan areas had the lowest rates
on average, at about 0.6 per 100 000 men.
Among Census divisions, theMountain states
(Montana, Idaho, Wyoming, Nevada, Utah,
Colorado, Arizona, and New Mexico) had
much higher rates of death than did other di-
visions over this period, with more than 1.4
per 100 000 men. The Middle Atlantic states
(New Jersey, New York, and Pennsylvania)
had the lowest observed rates during this
period, at about 0.4 police homicides per
100 000 men.

By comparison, there was a total of 63 057
homicides with male victims aged at least 18

years in the United States between 2012 and
2016, or an average annual rate of 12 611.4
homicides per year.28 We estimated that over
this period, police were responsible for about
8% of all US homicides with adult male
victims. This ratio varies across geographies.
In the Mountain states, police were re-
sponsible for about 17% of all homicides,
while in the Middle Atlantic states, police
accounted for about 5% of all homicides.
Police accounted for more than 10% of all
homicides in predominantly rural areas (small
metropolitan, micropolitan, and noncore)
and about 7% of all homicides in large central
metropolitan areas.

Model Estimates of Mortality Risk
From Police Homicide

Our models estimated, with 95% posterior
certainty, that the risk of mortality in in-
teractionswith law enforcement formenwho
are aged at least 18 years in theUnited States is
between 0.8 and 1.0 per 100 000 men per
year. For Black men, we estimated a risk of
between 1.9 and 2.4 deaths per 100 000 men
per year. For Latino men, we estimated a risk
of between 0.8 and 1.2. For White men, we
estimated a risk of between 0.6 and 0.7. At
2015 population levels, our models predicted
that between 970 and 1174 total men will be
killed by police per year. We predicted that
between 257 and 330 African American men,
between 150 and 217 Latino men, and be-
tween 460 and 533 White men will be killed
by police.

Figure 1 displays the densities of our
model-based predictions of police-involved
mortality risk by division and race, alongside
observed mortality rates. Both the observed
data and our model-based predictions show
that Black men are at higher risk for police-
involved mortality than are White or Latino
men across the nation. Across all divisions, the
median posterior prediction for Black adult
male police homicide mortality is higher than
the median rate for White adult males. A
substantial proportion of the posterior pre-
dictive distribution for Black adult male
police-homicide mortality includes excep-
tionally high mortality rates, as evidenced by
long right tails in the prediction densities. The
median Black adult male risk is highest, at
more than 3 per 100 000 population, in the
Pacific (95% credible intervals = 1.6, 6.4) and
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in the West North Central (95% credible
intervals = 1.7, 5.1) divisions.

Latino adult male police homicide mor-
tality risk is by far the greatest in Mountain
states, where we estimate a median risk of
about 1.9 (95% credible intervals = 1.1, 3.2)
police homicides per 100 000. Sensitivity
analyses replicating our main results at the
state level suggest that counties in New
Mexico, Arizona, and Colorado are likely
driving these highest-in-the-nation Latino
adult male mortality risks (Figure D, available
as a supplement to the online version of this
article at http://www.ajph.org).

Figure 2 gives predicted and observed rates
of police homicide across metropolitan area
types. Variation across divisions was more
pronounced than variation across urban and
rural metropolitan types, particularly for
Black men. Large central and medium met-
ropolitan areas had relatively high expected
rates of Black adult male police-involved
mortality, while noncore and large fringe
metropolitan areas had relatively low ex-
pected rates of Black adult male police ho-
micide mortality.

Figure 3 illustrates the interactive re-
lationship between racial inequality in police
homicide, region, and county metropolitan
type. We display the ratio of Black–White
and Latino–White adult male police homi-
cide risk by division and metropolitan area
type and indicate whether the 95% credible
interval for these rate ratios included 1 (equal
mortality risk). Black–White mortality risk
ratios were bounded above 1 in large central

metropolitan areas in the East North Central,
Middle Atlantic, New England, and West
NorthCentral; large fringemetropolitan areas
in the East North Central, Middle Atlantic,
and West North Central; in medium met-
ropolitan areas in the East North Central,
Middle Atlantic, and West North Central; in
small metropolitan areas in the East North
Central, Middle Atlantic, and West North
Central; and in micropolitan areas in the
Middle Atlantic. In each of these division–
metropolitan groups, our models estimated
a median risk of Black adult male police-
involved mortality that was at least 4.3 times
greater thanWhite risk. Middle Atlantic large
central metros (Essex, Hudson, and Union
counties in New Jersey; Bronx, Erie, Kings,
Monroe, New York, Queens, and Rich-
mond counties in New York; and Allegheny
and Philadelphia counties in Pennsylvania)
had a median predicted risk ratio of 8.2 Black
adult male police-homicide victims for every
White adult male victim. However, their
absolute predicted Black adult male mortality
risk was lower than that in other division–
metropolitan groups. West North Central
medium metropolitan areas had the highest
estimated Black adult male mortality risk
(Table B, available as a supplement to the
online version of this article at http://www.
ajph.org, provides a full list of estimates).

We estimated Latino adult male police
homicide risk to be similar to White adult
male risk in the East North Central, Pacific,
West North Central, and West South Cen-
tral. In the East South Central and South

Atlantic, our median expectation was for
a Latino–White risk ratio of less than 1, and in
Middle Atlantic, New England, and Moun-
tain divisions, we predicted a median Latino–
White mortality risk ratio of greater than 1
for all metro types. No metropolitan area–
division combination had a predicted Latino–
White homicide risk ratiowith a 95% credible
interval that excluded 1.

DISCUSSION
Using novel data and a methodological

approach that accounted for uncertainty
around estimates of rare events, our study
provides new precision in quantifying the risk
of police homicide by race and place. We
showed that police homicide is more com-
mon than previous estimates have suggested.2

Official statistics, based on the classification of
deaths attributable to legal intervention,
suggest that police account for about 4% of all
homicides with adult male victims.28 Our
estimates suggest that police have instead been
responsible for about 8% of all homicides
between 2012 and 2016. Because official
sources are known to underreport police
homicides,13,17 we recommend that public
health scholars and practitioners rely on in-
dependent sources of data on police-involved
killings, such as Fatal Encounters. Fatal En-
counters and other similar public data col-
lection efforts are far more comprehensive
and, as such, revealmuch highermortality risk
than can be estimatedwith extant official data.

TABLE 1—Adult Male Deaths Attributable to Police Use of Force by Metropolitan Area Type and Census Division: Fatal Encounters
Dataset, United States, January 1, 2012–February 12, 2018

Census Division

Metropolitan Area Type, No. (Rate/100 000/Year)
Total,

No. (Rate/100 000)Large Central Metropolitan Large Fringe Metropolitan Medium Metropolitan Small Metropolitan Micropolitan Noncore

East North Central 252 (0.88) 98 (0.35) 110 (0.64) 62 (0.51) 56 (0.41) 37 (0.53) 615 (0.58)

East South Central 68 (1.03) 37 (0.64) 99 (0.95) 78 (1.43) 82 (1.14) 73 (1.07) 437 (1.03)

Middle Atlantic 170 (0.50) 94 (0.27) 83 (0.58) 24 (0.43) 13 (0.26) 7 (0.34) 391 (0.41)

Mountain 257 (1.46) 63 (1.11) 191 (1.48) 120 (1.76) 67 (1.11) 41 (1.29) 739 (1.41)

New England 27 (0.51) 38 (0.31) 38 (0.36) 13 (0.66) 15 (0.57) 14 (0.89) 145 (0.43)

Pacific 680 (1.08) 177 (0.96) 320 (1.35) 111 (1.60) 53 (1.10) 20 (1.13) 1361 (1.15)

South Atlantic 303 (1.06) 348 (0.73) 316 (0.93) 90 (0.65) 90 (0.98) 70 (0.86) 1217 (0.86)

West North Central 102 (1.65) 64 (0.60) 71 (0.88) 54 (0.70) 45 (0.61) 46 (0.59) 382 (0.80)

West South Central 377 (1.25) 129 (0.93) 249 (1.34) 75 (1.06) 97 (1.24) 81 (1.19) 1008 (1.20)

Total 2236 (1.02) 1048 (0.59) 1477 (0.99) 627 (0.93) 518 (0.81) 389 (0.86) 6295 (0.87)
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Limitations
Our study is not without limitations. Fatal

Encounters offers a more comprehensive set
of police-involved deaths than do official
sources. However, there are almost certainly
cases that do not receive media attention, and
coverage of a police homicide may be less
likely in places with sparse news coverage.
Cases are coded from news reports and public
records, which are almost always based solely

on statements by police or other government
officials. This may bias some variables in the
data. Given data limitations, our “Latino”
category is an amalgamation ofmany different
groups that represent a range of social ex-
periences. Future work on police-involved
deaths—and future data collection efforts—
should address this and describe if and how
individuals of different Latino backgrounds
experience variable risk. Subsequent work

should also focus on explaining how other
social–locational features—such as gender,
age, and skin color—interact with race to
affect mortality risk.

Public Health Implications
Police-involved deaths are often inter-

preted as being driven entirely by
individual-level behaviors and choices.
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FIGURE 1—Adult Male Police-Involved Mortality Rates (per Year, per 100000 Population) by Census Division and Race/Ethnicity: Fatal
Encounters Dataset, United States January 1, 2012, to February 12, 2018
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Narratives around fatal interactions between
officers and civilians, as reported in the news,
often reduce encounters to moments of crisis,
such as a case in which police recounted that
a victim was “Shot when officers feared he
would run over them” or another inwhich “a
man brandishing a cleaver . . . was shot and
killed . . . after he refused to surrender to
officers.”12 Individualizing narratives, how-
ever, masks the broader social forces that lead
to distinct geographic and racial inequalities in
police homicide risk. Our results suggest that

the risk of being killed in a violent interaction
with the police depends not only on idio-
syncratic circumstances and individual
choices but also on the interplay between
one’s race/ethnicity and the broader con-
textual environment in which policing
occurs.

Our findings have immediate implications
for those interested in reducing racial/ethnic
disparities in police-involved deaths. Our
results highlight that local processes play
a powerful role in structuring police–civilian

interactions. Developing targeted in-
terventions for sites with particularly high
levels of or inequalities in police-involved
mortality may serve as a productive frame-
work for reducing them. For researchers,
studies that unpack the local conditions that
give rise to disparate rates of police-involved
mortality can help inform these efforts.6,16,29

Our study has broader implications for
understanding how contextual environments
feature in population health. Previous re-
search has shown that the contextual
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FIGURE 2—Adult Male Police-Involved Mortality Rates (per Year, per 100000 Population) by County Metropolitan Type and Race/Ethnicity:
Fatal Encounters Dataset, United States, January 1, 2012–February 12, 2018
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FIGURE 3—Adult Male Police Homicide Risk Ratios, by Race/Ethnicity, Census Division, and Metropolitan Type: Fatal Encounters Dataset,
United States, January 1, 2012–February 12, 2018
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environment is a key input to well-being;
where one lives structures access to a mixture
of physical resources, such as access to doctors
or access to healthy food, and physical risks,
such as proximity to power plants or exposure
to lead.30 While spatial context does operate
on health through these material factors, our
work highlights that social and legal aspects of
the spatial environment have profound effects
on health as well, particularly formarginalized
populations.31,32 Indeed, our results show
that—like other police-related outcomes,
which vary across the nation according to
local political and social forces10,33—police-
involved deaths are contingent upon local
contextual environments. Structural rac-
ism,1,29 racialized criminal–legal systems,7,34

anti-immigrant mobilizations,35 and racial
politics9 all likely play a role in explaining
where police killings are most frequent
and who is most likely to be a victim.
Work that further explicates the role that
social and cultural contextual factors play in
generating police-involved deaths—as well
as other population health outcomes—will
further clarify how place matters for
health.7
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