In 2016 — moved by the deaths of Tamir Rice, Philando Castile, Natasha McKenna,
Eric Garner and many others — the Department of Health and Mental Hygiene began to
examine various surveillance approaches for law enforcement intervention deaths in
New York City. The goal of this project was to create a more robust public health
surveillance system for law enforcement deaths and not just rely on information
provided on death certificates as currently reported in the Annual Summary of Vital
Statistics, which is a system used by every other vital registrar in this country.
Attached is a preliminary draft of an academic manuscript from 2017 that outlines the
project; this is the document that is referenced in the New York Times article. Please
note that this is a draft manuscript intended to go through additional review at the
Department and standard peer-review journal processes and is not intended for
publication in its current state. This remains an ongoing project.
The racial/ethnic disparities highlighted in the preliminary findings, combined with recent
calls for increased transparency on police-related interactions requires complete,
accurate, and timely surveillance of law enforcement related deaths moving forward.
Over the last four years we have researched various methods to gather this data,
drafted new case definitions to capture an expanded list of law enforcement-related
deaths and spoken to stakeholders, both inside and outside of City government. The
Department has developed and piloted a novel surveillance system, but for it to be
useful in understanding, preventing, and reducing law enforcement deaths, it must be
routinely updated with timely data that only NYPD collects. In early 2020, I met with
Commissioner Shea for a discussion on how to move this pilot project forward and
secure an ongoing commitment from NYPD to share this data.
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ABSTRACT
Importance:
Deaths that occur during, or as a result of, law enforcement (LE) action might not be fully
enumerated by local and national vital statistics.
Objectives:
To enhance vital statistics surveillance of LE-related deaths and improve cause of death coding
in New York City (NYC).
Design:
We retrospectively identified suspected LE-related deaths during 2010–2015 by querying NYC
death certificates (DC) with ICD-10 codes for legal intervention (Y35 or Y89), or “police” or
“officer” in the description of injury, and media reports from an open-access database; we
matched cases with DCs and medical examiner (ME) investigations.
Setting:
Population-based.
Participants:
LE-related deaths were confirmed if they occurred during, or as a result of, LE in the line of
duty, with injury location in NYC.
Exposures:
Demographic data were abstracted from DCs and characteristics of the encounter, including
whether the decedent was armed, were abstracted from ME or media reports.
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Measures:
We classified LE-related deaths into three subtypes: legal intervention (homicide manner of
death [manner]; LE delivers deadly force), arrest-related (any manner; occurred during the
process of pursuit, apprehension, or in custody), and community/bystander (any manner;
decedent not intended suspect). We calculated incidence rate ratios (IRR) and 95% confidence
intervals (CI) using intercensal population estimates.
Results:
We identified 61 legal intervention deaths, 31 arrest-related deaths, and 13 community/bystander
deaths; 91% of decedents were male and 54%) were non-Hispanic black. One-third (33%) of
legal intervention deaths were not assigned legal intervention ICD-10 codes, often because LE
involvement was not indicated on the DC. Incidence of legal intervention death was significantly
higher among non-Hispanic blacks than non-Hispanic whites (IRR 4.9; CI 2.4–10.0). There were
no non-Hispanic white deaths categorized as legal intervention where the decedent was unarmed;
whereas 6 (18%) non-Hispanic black decedents and 5 (38.5%) Hispanic decedents were
unarmed.
Conclusions:
We identified cases of LE-related deaths and legal intervention deaths that might be missed by
existing surveillance. For a death to be coded as legal intervention, an indication of police
involvement on the DC must be included. There are significant racial disparities in legal
intervention mortality, particularly among unarmed persons.
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BACKGROUND
Deaths that occur during, or as a result of, interactions with law enforcement (LE) (i.e., LErelated deaths), have garnered substantial public attention in the United States as a result of
several high profile deaths of unarmed black men.1-4 Concerns about police use of force within
minority communities have led to protests, civil unrest, and calls for government agencies to
produce accurate counts of persons killed during interactions with LE.1,5,6
The Death in Custody Reporting Act of 20007 required the collection of data on deaths in
the process of arrest, local jails, and state prisons, and was reauthorized in 2013.8 Until 2014, the
Bureau of Justice Statistics enumerated arrest-related deaths (ARD): persons who died either
during the process of arrest or while in the custody of state or local LE personnel.9 The Federal
Bureau of Investigation (FBI) Uniform Crime Reporting Program collects data from more than
18,000 LE agencies. The number of “justifiable homicides,” defined as the killing of a felon by a
LE officer in the line of duty, are enumerated by the FBI supplemental homicide reports
(SHR).10 An evaluation of the ARD program using capture-recapture methods to estimate the
total universe of persons killed by or during interactions with LE during 2003–2009 and 2011
found that of a total of 7,427 estimated deaths, 49% were reported to ARD, 46% were reported to
SHR, and 28% were not reported to either ARD or SHR, at which time BJS suspended data
collection efforts and begin a program redesign.11,12 Media surveillance might increase public
health reporting of certain conditions,13 including LE-related deaths.14 Projects by the
newspapers The Guardian15 and the Washington Post16 to enumerate police killings have drawn
significant attention to the underreporting of these deaths by federal sources. The Guardian
identified 1,134 cases of persons killed by police in the United States during 2015, a figure more
than double the 444 justifiable homicides reported by FBI SHR during 2014, the most recent
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year of data available (2010–2014 range: 397–471).17 However, The Guardian has not published
a clear case definition of police killings, and enumerated cases only during 2015 and 2016.
Public health surveillance using high quality cause of death data might provide a timely
mechanism for enumerating LE-related deaths. In the United States, the Centers for Disease
Control and Prevention (CDC) conducts mortality surveillance via the National Vital Statistics
System (NVSS). Although an International Classification of Diseases 10th Revision (ICD-10)
code for legal intervention deaths, defined as deaths due to injuries inflicted by the police or
other law enforcing agents in the course of arresting or attempting to arrest lawbreakers,
suppressing disturbances, maintaining order, or other legal action without regard to intent or
legality, exists,18 these ICD-10 codes have also been found to underreport legal intervention
deaths when compared to other systems.19-21 For a death to be assigned the ICD-10 code for a
legal intervention death, the death certifier (i.e., coroner or medical examiner) must indicate LE
involvement on the death certificate (DC), in addition to the external cause of death. Therefore,
underreporting of these deaths might occur due to failure of the death certifier to indicate police
involvement on the DC, or inaccurate manual assignment of ICD-10 codes to the death by the
nosologist, a professional coder of deaths (legal intervention deaths are currently not able to be
coded by CDC’s SuperMICAR22 cause of death computer system).
The National Violent Death Reporting System (NVDRS) is an active surveillance system
of violent deaths that provides a census of violent deaths in participating states and entities, using
data from DCs, medical examiners, and LE.23,24 A recent comparison of counts from NVDRS,
NVSS, and SHR found that NVDRS type of death had 98% sensitivity for legal intervention
deaths. Counts from NVSS and SHR were 58% and 48% sensitive, respectively.19 However,
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currently NVDRS is not a national system (currently funded in 40 states, Washington D.C., and
Puerto Rico), and has a three year reporting lag, as data collection can take 16–18 months.
New York City (NYC) is an independent vital registration jurisdiction with an electronic
vital events registration system, in-house nosologists, epidemiologists, and statisticians, and a
chief medical examiner with a lifetime appointment. Further, the NYC Department of Health and
Mental Hygiene (DOHMH) is committed to promoting health equity among all New Yorkers.
The homicide death of Eric Garner, an unarmed black man in NYC, prompted health
commissioner Mary T. Bassett to publicly state her “moral and professional obligation to
encourage critical dialogue and action on issues of racism and health.”25 In light of the need for
timely and accurate counts of persons killed during or as a result of LE interaction, uniform case
definitions for LE-related deaths, and the possibility of increasing case ascertainment, we sought
to create and pilot new case definitions for LE-related deaths. We then applied these definitions
to cases occurring in NYC during 2010–2015 and identified opportunities for improvements to
the quality of reporting for these causes of death.
METHODS
Data Sources for Case Identification
Death Certificates
We queried New York City DCs for underlying cause of death ICD-10 codes for legal
intervention (Y35.0–35.4, Y35.6, Y35.7) or sequelae of legal intervention (Y89.0) or mention of
“police” or “officer” in the DC literals field describing how the injury occurred.
Media Reports
We used Fatal Encounters,26 an open access online database containing records of deaths
through police interaction during 2000–present. All records include links to news articles
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reporting on the incident. A preliminary analysis conducted by NYC DOHMH demonstrated that
Fatal Encounters identified the same deaths as those identified by The Guardian that occurred in
New York City during 2015. We used a dataset finalized on January 24, 2017, and restricted to
cases with injury date during January 1, 2010–December 31, 2015 with location of injury in New
York City.
Data Sources for Abstraction
All suspected cases identified by DC or media report query were entered into a secure database.
Death Certificates
DCs for all suspected cases were matched by name and date of death. DC variables (date of
death, age, race, ethnicity, injury date, how injury occurred [literal], manner of death, and
underlying cause of death ICD-10 code) were automatically uploaded into the database.
Media Reports
In addition to media reports identified by Fatal Encounters, we used Google to manually search
for additional media accounts reporting on the same cases by decedent name, date of injury, and
location of injury, and abstracted variables (independent date of injury, borough of injury,
geocoded address [coordinates and census tract] of injury, narrative description of event, officer
acting in the line of duty, officer on- or off-duty, and decedent armed) into the secure database.
Office of Chief Medical Examiner (OCME)
We abstracted a narrative description of the event, whether the officer was acting in the line of
duty, the type of injury, toxicology test results, and history of mental health problems into the
secure database.
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Case Classification
Two independent reviewers classified suspected cases using information from medical examiner
investigations. Manner of death, determined by the medical examiner in all cases, was abstracted
from the death certificate. Data from media reports supplemented this when data fields were
missing from medical examiner reports.
Case Definition
We defined LE-related deaths as all manners of death that occur as a result of or during an
interaction with LE (i.e., a person with specified legal authority to use deadly force) acting in the
line of duty (i.e., in the course of arresting or attempting to arrest lawbreakers, suppressing
disturbances, maintaining order, or other legal action), with injury location in New York City.
Physical custody does not have to be established for cases to be LE-related deaths. This
definition is more expansive than used for ICD-10 coding of legal intervention18 or justifiable
homicides reported by SHR,10 which are limited generally to cases with homicide manner of
death, but similar in scope to ARD9,27 and NVDRS which allow for homicide and non-homicide
manners of death.28 In order to reconcile counts of cases resulting from the various case
definitions, we defined three subtypes of LE-related deaths and explicitly included deaths of
community members or bystanders, which are not routinely enumerated by existing programs.
We defined legal intervention deaths as a subtype of LE-related deaths with a homicide
manner of death where the person delivering the force is a LE officer acting in the line of duty.
These deaths are consistent with the ICD-10 codes Y35.0–35.4, Y35.6, Y35.7, or Y89.0 but also
include deaths coded otherwise but with circumstances as described in the literals fields of DCs
or medical examiner investigation (or media reports if not apparent from the medical examiner
investigation) consistent with the above definition.
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We defined arrest-related deaths27 as deaths with any manner of death where the event
causing the death (e.g., gunshot wound, self-inflicted injury, cardiac arrest, fall from a height,
etc.) occurs during an interaction with a LE officer during the process of arrest or during an
attempt to obtain custody (including during the process of apprehension), while in the custody of
LE (even if the decedent was not formally under arrest), during transport to or from LE or
medical facilities, while detained for questioning, while confined in lockups or booking centers,
or during an interaction with LE personnel during response to medical or mental health
assistance, and not classified as a legal intervention death.
We defined community/bystander deaths as deaths with any manner of death that result
from LE action, where the decedent was not the intended suspect of LE action.
The case definition excludes executions. Individuals killed as a result of a LE officer’s
actions while not acting in the line of duty (e.g., domestic dispute resulting in homicide where
the person delivering the force happens to be a LE officer; person killed by an off-duty officer
who him- or herself is the only victim of the decedent) are excluded.19
Inter-rater reliability
We calculated Cohen’s kappa (κ) using initial reviewer classifications for all cases to assess
inter-rater reliability.
Data Analysis
Average annual incidence rates
We used non-age adjusted rates to calculate legal intervention death incidence rates stratified by
borough and race/ethnicity category, using the intercensal midpoint population estimate. We
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calculated incidence rate ratios (IRR) with corresponding 95% confidence intervals (95% CI) by
race/ethnicity category after constructing 2x2 contingency tables.
Capture-Recapture Analysis
To estimate the total universe of legal intervention deaths based on the probability of
ascertainment from two independent data sources, we used capture-recapture analysis, in which
one capture was done using DCs and the other was done using media reports.11,29 We used a loglinear model and defined a contingency table in which all decedents were classified into k=4
mutually exclusive capture profiles (i.e., identified by both DCs and media reports, DCs only,
media reports only, or not identified by either DCs or media reports [estimate]). We performed a
sensitivity analysis using the Lincoln-Peterson estimator which produced the same point
estimates with slightly narrower confidence limits, so we conservatively present the results of the
log-linear model only.
RESULTS
LE-related deaths
We successfully matched all suspected cases (100%) identified by Fatal Encounters or NYC
DCs with NYC DCs and ME investigation reports. We identified 105 LE-related deaths in New
York City during 2010–2015 (age-adjusted average annual incidence rate = 0.20 per 100,000)
among all five boroughs (Table 1). The majority (91%) of cases were among men.
Approximately half (47.7%) were aged 18–34, although there were deaths in all age categories.
There was no clear trend over time (Cochrane-Armitage test of trend P = 0.57). Persons of black,
non-Hispanic race/ethnicity accounted for 54% of all LE-related deaths. Homicide was the
manner of death in two thirds of the cases (n = 70). Half of LE-related deaths (n = 54) were
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identified by both DCs and media reports, 22% (n = 23) were identified by DCs alone, and 28
(27%) were identified by media reports alone. More than half of cases (n = 61 [58%]) were legal
intervention deaths; a smaller proportion were arrest-related deaths (n = 31 [30%]) or
community/bystander deaths (n = 13 [12%]). Inter-rater reliability for classifying cases was high
(κ = 0.95; 95% CI: 0.91–1.00).
Legal intervention deaths
The age-adjusted average annual incidence rate of deaths due to legal intervention was 0.11 per
100,000 population. Legal intervention deaths were more likely to have been ascertained from
both DC and media reports than other LE-related deaths (71% ascertained by both sources);
however, unique cases were identified by both sources and would be missed if a hybrid
surveillance approach were not used. Three quarters of legal intervention deaths (n = 46 [75%])
had mention of “police” or “officer” on the DC, which is required for cases to be assigned the
corresponding legal intervention ICD-10 codes (Table 2). Only two thirds (n = 41 [67%]) of
legal intervention deaths identified were assigned an ICD-10 code for legal intervention death.
Using capture-recapture analysis, we estimated a total universe of legal intervention deaths
during the period to be 62.5 (predicted number of decedents not detected by either source = 1.5;
upper and lower confidence limits 0.5, 4.4) (Table 3).
The average annual incidence rate for legal intervention deaths was highest among black, nonHispanic persons (Table 4). The incidence rate was significantly higher among black, nonHispanic persons when compared to white, non-Hispanic persons (IRR 4.9; 95% CI: 2.4–10.0).
There were differences in the circumstances of LE interaction by race/ethnicity category (Table
5). All white, non-Hispanic persons killed by legal intervention in New York City were armed,
and the officer acted in self-defense, whereas 18% (n = 6) of black, non-Hispanic persons and
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38.5% (n = 5) or Hispanic persons were unarmed when they were killed. The proportion of
persons with history of mental health problems documented by the medical examiner was similar
across groups.
Arrest-related deaths
Arrest-related deaths occurred across all manners of death and were detected more often by DC
query alone (51.6%) than by media sources. Most arrest-related deaths occurred during the
process of apprehension of pursuit (n = 25 [81%]), of which most of these deaths were ruled
accidental manners of death (n = 19 [76%]). A smaller number of cases occurred in booking or in
custody (n = 6 [19%]) due to natural causes (n = 3), accidents (n = 2), or suicide (n = 1).
Community/Bystander deaths
Approximately half (46.2%) of community/bystander deaths were detected by media reports
alone. Unlike other subtypes of LE-related deaths, approximately half of the decedents were
women, and a higher proportion were <18 years old or ≥55 years old than for other subtypes.
Almost all deaths were either homicide (61.5%) or accident (30.8%). Four decedents (30.8%)
shot by police were not the intended suspects of LE action. More than half of decedents (61.2%),
including four pedestrians, died during motor vehicle accidents.

DISCUSSION
We created new case definitions to classify LE-related deaths, which are specialized causes of
death. Using a hybrid surveillance approach, we identified 98% of the estimated universe of legal
intervention deaths in New York City during 2010–2015, including an additional 21% deaths
that would not have been detected by querying DCs alone. Despite these improvements in case

DRAFT 9/3/17

ascertainment of legal intervention deaths over existing methods, the incidence of legal
intervention deaths in NYC was relatively low. When compared to a recent analysis of 16
NVDRS states using a similar case definition for legal intervention deaths, NYC had a lower
incidence rate (0.11 per 100,000) for all but Massachusetts (0.09 per 100,000).19 The annual
incidence of all law enforcement-related deaths (0.2 per 100,000) was similar to the incidence of
police killings as calculated by Mapping Police Violence (0.2 per 100,000), which counts police
killings (defined as a death resulting from “being chased, beaten, arrested, restrained, shot,
pepper sprayed, tasered, or otherwise harmed by police officers, whether on-duty or off-duty,
intentional or accidental”) occurring in the nation’s 100 largest police departments, and found
NYC to have the 8th lowest rate of police killings among these departments.30

We found that

only two thirds of legal intervention deaths had the correct ICD-10 code. Incorrect coding of this
subtype of LE-related deaths was due to lack of mention of police involvement in the DC literals
(26% of cases) or miscoding of manually-coded DCs by nosologists (11% of cases). These
findings are consistent with research demonstrating underreporting of violent deaths, including
deaths by legal intervention, due to limited description of the circumstances of deaths on DCs.21
Interventions to improve quality cause of death coding, including training of medical examiners
to ensure that they indicate police involvement on the DC when it occurred and training
nosologists to assign the correct legal intervention ICD-10 code for homicide deaths for cases in
which police involvement was indicated, might enhance the ability of vital statistics data to
provide timely and accurate counts for public health and LE officials. NYC DOHMH has
conducted vital statistics quality assurance activities, which included meetings with stakeholders
and an online eLearning course for physicians completing DCs, leading to significant
improvements in the accuracy of DC coding of underlying cause of death.31
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CDC’s NVDRS enumerates legal intervention deaths consistent with the ICD-10 code
but also include as legal intervention deaths specific scenarios including incidents in which the
decedent was killed while fleeing from/being pursued by LE but was not directly injured by LE
officers and incidents in which the decedent died as the result of force applied by LE officers
without clear lethal intent.32 We found that these deaths were often assigned an accidental
manner of death by the medical examiner, and were thus classified as arrest-related. Because
these deaths are not homicides, suicides, or undetermined manners of death, i.e. the manners of
death tracked by NVDRS, these cases might be systematically underreported to NVDRS. In a
recent analysis of legal intervention death data by NVDRS, 2.1% of cases were fatal injuries
while in custody, 2.0% were fatal injuries from capture or restraint, 1.5% were accidental deaths
while fleeing, and 0.6% were deaths of bystanders.28 By comparison, we found 29.5% of LErelated deaths to occur either in custody or due to non-homicide manners during interactions with
police (i.e., arrest-related deaths), and 12.4% of cases to be community/bystanders. These data
suggest that NVDRS estimates of these case subtypes are underestimated. Although capturerecapture analysis suggests that we identified 90% of all LE-related deaths in NYC (and 97.6%
of legal intervention deaths), we estimated that we were more likely to miss arrest-related deaths
(43.6% missed) than other subtypes.
Similar to nationwide estimates from a variety of data sources,19,28,33-36 we found that the
incidence rate of legal intervention deaths was approximately five times higher among nonHispanic blacks versus non-Hispanic whites NYC, despite lower incidence rates among all
race/ethnicity strata than observed among NVDRS states.28 Some authors have suggested that the
higher rate of legal intervention deaths among non-Hispanic blacks than non-Hispanic whites
might be accounted for by increased numbers of interactions with LE.37,38 One study found that
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given higher stop/arrest rates among non-Hispanic blacks, native Americans, and Hispanics,
there was no racial/ethnic disparity in the probability of death among persons who are
stopped/arrested by police.38 We used medical examiner investigation data to understand further
the circumstances of legal intervention deaths, stratified by race. All non-Hispanic white persons
killed by police officers were armed and the officer was acting in self-defense, whereas 18% of
non-Hispanic black persons were unarmed and the officer was acting in self-defense in only 74%
of cases. This disparity in circumstances was also true of Hispanic persons, who were unarmed
in 39% of instances and in which the officer was acting in self-defense only 62% of the time.
This observed disparity might result from differences in the ways that LE officers interact with
persons of differences races,39 the neighborhood context in which an encounter occurs,40 or
implicitly held ideas that might bias associations between race and perceived threat.41
There are several limitations to the surveillance we describe. Although ascertainment of
legal intervention deaths was high, we likely underascertained arrest-related deaths. Mention of
police involvement, or location of injury in custody, on DCs might increase the ability to identify
arrest-related deaths despite there being no specific ICD-10 code for them. Our findings cannot
be generalized to other jurisdictions; local rates of legal intervention deaths vary widely. This
surveillance is labor intensive, requiring matching of various independent data sources,
abstraction, and case classification, and requires the jurisdiction to have an electronic vital event
registration data in place. New York City is unique because it has a medical examiner with a
lifetime appointment; jurisdictions with fewer resources or with elected medicolegal officers
(i.e., elected coroners)42 might have less detailed circumstance data which could result in
different case classifications.23 Further work needs to be done in order to ensure alignment of
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case definitions for legal intervention, which is defined differently by the ICD-10,18 NVDRS,28,32
academic researchers,19 and in the current surveillance.
In spite of these limitations, we were able to demonstrate that vital statistics surveillance
can be enhanced using media reports to produce timely and accurate case counts, and an
expansive case definition allows for the identification of LE-related deaths that are likely
underascertained by other systems. NVDRS jurisdictions might be able to implement specialized
surveillance to increase ascertainment, particularly for accidental manner LE-related deaths that
occur during the process of pursuit or arrest. We identified specific processes during death
certification and coding that might improve quality cause of death coding and the ability for vital
statistics surveillance systems to accurately ascertain legal intervention deaths. We are using
these insights to inform the development of prospective surveillance.43 Timely, accurate,
surveillance data can be shared with injury programs and partner agencies, including LE, to
inform prevention efforts.
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Table 1
Characteristics of Law Enforcement-Related Deaths — New York City, 2010–2015 (n, [column %])
(n, [column %])

Law
enforcementrelated death
(n = 105)

Borough of injury
Manhattan
Bronx
Brooklyn
Queens
Staten Island
Year of injury
2010
2011
2012
2013
2014
2015
Sex
Male
Race/ethnicity*
White, non-hispanic
Black, non-hispanic
Hispanic
Other
Age*
<18
18 to <24
25 to <34
35 to <45
45 to <55
55+
Manner of Death
Natural
Accident
Suicide
Homicide
Undetermined
Ascertainment source
Death certificate and media report
Death certificate only
Media report only
*From death certificate data
Table 2

Legal
intervention
death
(n = 61)

Arrestrelated
death
(n = 31)

Community
/bystander
death
(n = 13)

24 (22.9)
24 (22.9)
39 (37.1)
13 (12.4)
5 (4.8)

12 (19.7)
15 (24.6)
21 (34.4)
11 (18.0)
2 (3.3)

7 (22.6)
8 (25.8)
12 (38.7)
1 (3.2)
3 (9.7)

5 (38.5)
1 (7.7)
6 (46.2)
1 (7.8)
0 (0.0)

16 (15.2)
15 (14.3)
25 (23.8)
21 (20.0)
16 (15.2)
12 (11.4)

19 (16.4)
8 (13.1)
17 (27.9)
8 (13.1)
11 (18.0)
7 (11.5)

3 (9.7)
6 (19.4)
7 (22.6)
9 (29.0)
2 (6.5)
4 (12.9)

3 (23.1)
1 (7.7)
1 (7.7)
4 (30.8)
3 (23.1)
1 (7.7)

95 (90.5)

58 (95.1)

30 (96.8)

7 (53.9)

16 (15.4)
56 (53.9)
26 (25.0)
6 (5.8)

10 (16.4)
34 (55.7)
13 (21.3)
4 (6.6)

4 (13.3)
16 (53.3)
10 (33.3)
0 (0.0)

2 (15.4)
6 (46.2)
3 (23.1)
2 (15.4)

5 (5.7)
26 (24.8)
24 (22.9)
17 (16.2)
22 (21.0)
10 (9.5)

3 (4.9)
13 (21.3)
17 (27.9)
8 (13.1)
13 (21.3)
7 (11.5)

1 (3.2)
10 (32.3)
5 (16.1)
6 (19.4)
8 (25.8)
1 (3.2)

2 (15.4)
3 (23.1)
2 (15.4)
3 (23.1)
1 (7.7)
2 (15.4)

5 (4.8)
25 (23.8)
4 (3.8)
70 (67.7)
1 (0.95)

0 (0.0)
0 (0.0)
0 (0.0
61 (100.0)
4 (0.0)

4 (12.9)
21 (67.7)
4 (12.9)
1 (3.2)
1 (3.2)

1 (7.7)
4 (30.8)
0 (0.0)
8 (61.5)
0 (0.0)

54 (51.4)
23 (21.9)
28 (26.7)

43 (70.5)
5 (8.2)
13 (21.3)

6 (19.4)
16 (51.6)
9 (29.0)

5 (38.5)
2 (15.4)
6 (46.2)
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Death Certificate International Classification of Disease, 10th Revision (ICD-10) Codes for Legal
Intervention and Literals Fields Indicating Police Involvement for Legal Intervention Deaths — New
York City, 2010–2015

ICD-10 code for
legal intervention

Yes
No
Total

Mention of “Police” or “Officer” in
Death Certificate Literals
Yes
No
39
2
7
13
46 (75%)
15 (25%)

Total
41 (67%)
20 (33%)
61 (100%)
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Table 3
Estimated universe of law enforcement-related deaths, by case definition — New York City, 2010–
2015

61
31
13

Predicted number
missed by both
death certificates
and media
reports* (lower
and upper
confidence limit)
1.5 (0.5–4.4)
24.0 (7.7–75.3)
2.4 (0.4–14.9)

105

11.9 (6.5–22.0)

Number
detected by
either death
certificates
or media
reports
Legal intervention deaths
Arrest-related deaths
Community/bystander deaths
Law enforcement-related
deaths (total)‡

Estimated total
number of deaths†
(lower and upper
confidence limit)
62.5 (61.5–65.9)
55.0 (38.7–106.3)
15.4 (13.4–27.9)
116.9 (111.5–127.0)

Percent
missed

2.4%
43.6%
15.6%
10.2%

*Predicted estimates the result of log-linear capture-recapture model, using the predicted probability of
each case by each data source
†Sum of the number of cases detected by either death certificates or media reports and the predicted
number missed by both death certificates and media reports with upper and lower confidence limits
‡Modeled independently of case definitions
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Table 4
Average Annual Incidence* of Legal Intervention Deaths by Race/Ethnicity — New York City,
2010–2015
Incidence rate per 100,000
White, non-hispanic
Black, non-hispanic
Hispanic
Other
Overall

0.06
0.30
0.09
0.05
0.12

Incidence rate ratio (95% confidence
interval)
REF
4.9 (2.4–10.0)
1.5 (0.6–3.4)
0.8 (0.3–2.7)
N/A

*Incidence calculated using the midpoint (average of 2012 and 2013) intercensal population estimates by
race/ethnicity strata, American Community Survey 2010–2015
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Table 5
Legal Intervention Death Circumstances, stratified by race — New York City, 2010–2015 (n [Col
%])
All

Decedent
unarmed*
Officer acted
in selfdefense*
Decedent with
history of
mental health
problem†

Black, nonhispanic
(n = 34)

Hispanic

Other

(n = 61)

White, nonhispanic
(n = 10)

(n = 13)

(n = 4)

11 (18.0)

0 (0.0)

6 (17.7)

5 (38.5)

0 (0.0)

45 (73.8)

10 (100.0)

25 (73.5)

8 (61.5)

2 (50.0)

8 (13.1)

1 (10.0)

4 (11.8)

2 (15.4)

1 (25.0)

*From the investigation by the New York City Office of Chief Medical Examiner (NYC OCME); if no
value determined by the medical examiner office, then populated using media reports
†From the NYC OCME only
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Table S1 — Factors Associated with Legal Intervention Death Cases Not Being Identified by Death
Certificate Query
(n, [Row %])

Borough of injury
Manhattan
Bronx
Brooklyn
Queens
Staten Island
Sex
Male
Year
2010
2011
2012
2013
2014
2015
Race/ethnicity‡
White, non-hispanic
Black, non-hispanic
Hispanic
Other
Age
<18
18 to <24
25 to <34
35 to <45
45 to <55
55+

n (%)

2 (16.7)
1 (6.7)
4 (30.8)
6 (54.6)
0 (0.0)
95 (90.5)
4 (40.0)
1 (12.5)
1 (5.9)
0 (0.0)
4 (36.4)
3 (42.9)
4 (40.0)
5 (14.7)
3 (23.1)
1 (25.0)
0 (0.0)
3 (15.4)
4 (23.5)
2 (25.0)
4 (30.8)
1 (14.3)

Fisher’s Exact
Test* P

Multivariable Log
Binomial Fixed
Effect† P

0.06

0.75

1.0

0.79

0.04

0.64

0.31

0.97

0.91

0.88

*Fisher’s exact test used as a bivariate measure of association between each covariate and not being
identified by death certificate query, given small cell sizes.
†Type III fixed (overall) effect of each variable in a multivariable log binomial regression of covariates in
Table 6 on the outcome (case not identified by death certificate query).
‡From death certificate

