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Abstract

Objective: Rates of death due to homicide, suicide, and overdose during pregnancy and the first
year postpartum have increased substantially in the United States in recent years. The aims of this
study were to use 2018-2019 data on deaths identified for review by the North Carolina Maternal
Mortality Review Committee (NC-MMRC) and data from the North Carolina Violent Death
Reporting System (NC-VDRS) and Statewide Unintentional Drug Overdose Reporting System
(NC-SUDORS) to examine homicide, suicide, and unintentional opioid-involved overdose deaths
during pregnancy and the first year postpartum.

Methods: We linked data from the 2018-2019 NC-MMRC to suicide and homicide deaths
among women ages 10-50 years from the 2018-2019 NC-VDRS and to unintentional opioid-
involved overdose deaths among women ages 10-50 years from the 2018-2019 NC-SUDORS.
We conducted descriptive analyses to examine the prevalence of demographic characteristics and
circumstances surrounding each cause of death.

Results: From 2018-2019 in North Carolina, there were 23 homicide, 9 suicide, and 36
unintentional opioid-involved overdose deaths (9.7, 3.8, and 15.1 per 100,000 live births,
respectively) during pregnancy and the first year postpartum. Most homicide deaths (87.0%) were
by firearm, and more than half (52.5%) were related to IPV. More than two-thirds of women who
died by suicide had a current mental health problem (77.8%). Less than one-fourth (22.2%) who
died by unintentional opioid-involved overdose had a known history of substance use disorder
treatment.
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Conclusion: Our approach to quantifying and describing these causes of pregnancy-associated
death can serve as a framework for other states to inform data-driven prevention.

Deaths during pregnancy and postpartum are a clear and pressing public health issue in
the United States. Any death occurring during pregnancy or the first year postpartum,
regardless of the cause, is considered a pregnancy-associated death.[1] Importantly, in
the past, research, surveillance, and prevention efforts have primarily focused only on
pregnancy-related deaths, or deaths during pregnancy and the first year postpartum due
to a cause directly related to or aggravated by the pregnancy or the management of

the pregnancy, such as hemorrhage, cardiovascular conditions, and infections.[2] Recent
research indicates that homicide, suicide, and overdose account for at least 1 in 5 deaths
during pregnancy and the first year postpartum,[3] and rates of death due to these causes
have increased dramatically over the past decade.[3-7] However, homicide, suicide, and
overdose deaths have traditionally not been classified as pregnancy-related, and thus were
not previously included in maternal mortality estimates or considered a primary focus of
prevention efforts. Given their substantial and growing role in deaths during pregnancy
and the first year postpartum, recent surveillance data classifying suicide and overdose as
pregnancy-related deaths[8] underscoring the need to accurately quantify these causes of
death and understand contributing factors.

Existing research quantifying homicide, suicide, and overdose deaths during pregnancy
and the first year postpartum has largely relied on the pregnancy checkbox on the

death certificate.[3,5,7] The medical certifier, typically a physician, medical examiner, or
corner, is legally responsible for the completeness and accuracy of information included

in the medical section of the death certificate, including the pregnancy checkbox, and

is expected to verify the pregnancy status of all female decedents of reproductive

age.[9] Prior research indicates that the pregnancy checkbox has low sensitivity and
specificity,[10] and an investigation using 2001-2008 data from Maryland found that the
pregnancy checkbox did not capture more than half of deaths due to non-obstetric causes,
including homicide, suicide, and overdose deaths.[11] State and local Maternal Mortality
Review Committees (MMRCs) are multidisciplinary teams that review information from
multiple linked data sources (e.g., vital statistics, hospital discharge records) to identify all
pregnancy-associated deaths (i.e, all deaths during pregnancy and the first year postpartum),
[12] classify these deaths as pregnancy-associated, but not pregnancy-related or pregnancy-
related, and determine whether pregnancy-related deaths were preventable.[13] Additional
statewide surveillance systems, including Violent Death Reporting Systems (VDRS)[14]
and Statewide Unintentional Drug Overdose Reporting Systems (SUDORS),[15] collect
comprehensive, standardized information on homicide, suicide, and overdose deaths and
offer additional timely data to characterize pregnancy-associated deaths.[16]

The aims of this study were to use linked 2018-2019 cases identified for review by the
North Carolina (NC) MMRC with VDRS and SUDORS cases to (1) quantify homicide,
suicide, and unintentional opioid-involved overdose deaths during pregnancy and the first
year postpartum and (2) examine characteristics of and circumstances surrounding these
deaths. We used 2018-2019 data as these are the most recent years for which all three
data sources are complete. We focused on unintentional opioid-involved overdose deaths
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rather than all overdose deaths because the 2018 NC-SUDORS only collected data for
unintentional opioid-involved overdose deaths, and opioids are the primary substance
contributing to overdose deaths during pregnancy and postpartum.[17]

Methods

Data sources

We first identified all homicide, suicide, and unintentional opioid-involved overdose
deaths among women ages 10-50 years, documented in the 2018-2019 NC-VDRS and
NC-SUDORS data. NC-VDRS combines data from death certificates, medical examiner
reports, and law enforcement reports to provide comprehensive information on deaths due
to violence, including homicide and suicide.[18] Similarly, NC-SUDORS combines data
from death certificates, medical examiner reports, and postmortem toxicology testing to
provide comprehensive information on unintentional and undetermined intent overdose
deaths. In both surveillance systems, trained data abstractors manually and electronically
extract data from these records using standardized data fields and definitions.[19] Pregnancy
or postpartum status is coded in both systems based on information from the pregnancy
checkbox on death certificate and in the medical examiner report.

We then linked these deaths to 2018-2019 deaths identified for review by the NC-MMRC.
We linked these data using date of death and the last four digits of the death certificate
number. North Carolina has used enhanced case identification methodologies, including
linkage of multiple public health data sources, to identify pregnancy-associated deaths since
2001 and participated in development of standardized methods for case identification that
are currently used by MMRCs throughout the U.S.[12] NC-MMRC data include information
on deaths among women ages 10-50 years that occurred during pregnancy or the first year
postpartum, regardless of pregnancy outcome. Pregnancy-associated deaths are identified
using multiple methods, including linkage of vital statistics data (death, birth, and fetal
death certificates), emergency department visit data, and inpatient hospital discharge data.
For deaths identified as pregnancy-associated based on the pregnancy checkbox on the
death certificate, but that cannot be confirmed as pregnancy-associated through these data
linkages or identification of pregnancy-related terms in literal text on the death on the

death certificate, further investigation is conducted using multiple sources such as medical
examiner and autopsy reports, obituaries, social media, and news reports (see Supplemental
Table 1 for the number of deaths identified by the pregnancy checkbox on the death
certificate alone as compared to the linked NC-MMRC, NC-VDRS, and NC-SUDORS
data). Remaining unconfirmed cases are further investigated by the NC-MMRC case
abstraction team using additional sources such as medical charts and law enforcement
reports. Of note, the MMRC data we used were for deaths identified for review by the
NC-MMRC. While these deaths have been confirmed to be pregnancy-associated, final
NC-MMRC determinations for 2018-2019, including whether deaths were considered by
the NC-MMRC to be pregnancy-related and preventable, were not yet available as of fall
2023. Thus, NC-VDRS and NC-SUDORS potentially offer more timely data for examining
characteristics of and circumstances surrounding pregnancy-associated violent and overdose
deaths.
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Demographic characteristics included age, race and ethnicity, and education level as
recorded on the death certificate and the timing of death relative to pregnancy (pregnancy,
early postpartum (1-42 days postpartum) and late postpartum (=43 days postpartum)) as
recorded in the NC-MMRC data. The method (e.g., firearm, poisoning) of homicide and
suicide was recorded in NC-VDRS based on ICD-10 codes from death certificates and
information in the medical examiner and law enforcement reports. For unintentional opioid-
involved overdose deaths, we searched the literal text from three death certificate fields
to identify specific drugs contributing to the overdose using a previously developed tool
and a list of terms that included generic drug names, brand names, common usage/street
names, misspellings, abbreviations, and metabolites, with each term mapped to a specific
drug (Supplemental Table 2).[20]

Circumstances surrounding homicide and suicide deaths in NC-VDRS and unintentional
opioid-involved overdose deaths in NC-SUDORS were based on information in the medical
examiner and law enforcement reports (Supplemental Table 3).[21] Homicide circumstances
included whether the death was related to intimate partner violence (IPV), another type of
argument or interpersonal conflict, drug trade or use, another serious crime, a physical fight,
and a drive-by shooting. Suicide circumstances included history of mental health treatment,
current mental health treatment, current mental health problems, problems with a current

or former intimate partner, history of suicide attempts, disclosure of thoughts or plans for
suicide, problems with drugs, and depressed mood at the time of death. Circumstances for
unintentional opioid-related overdose deaths included whether naloxone was administered, a
bystander was present, history of prescription opioid misuse or illicit opioid use, and history
of substance use disorder treatment.

Patient and public involvement

There was no patient or public involvement for this study.

Statistical analysis

Results

We first examined the number and rate per 100,000 live births of pregnancy-associated
homicide, suicide, and unintentional opioid-involved overdose deaths as identified through
the linked NC-MMRC, NC-VDRS, and NC-SUDORS data. We then conducted descriptive
analyses to examine the prevalence of demographic and other characteristics and
circumstances surrounding homicide, suicide, and unintentional opioid-involved overdose
deaths. We conducted analyses in SAS 9.4. This study was reviewed and considered exempt
by the University of North Carolina at Chapel Hill IRB.

Performance of linked data sources

From 2018-2019, 23 homicide, 9 suicide, and 36 unintentional opioid-involved overdose
deaths during pregnancy and the first year postpartum were identified through the linked
NC-MMRC, NC-VDRS, and NC-SUDORS data (Supplemental Table 4). In total there were
9.7 homicide deaths, 3.8 suicide deaths, and 15.1 unintentional opioid-related overdose
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deaths per 100,000 live births. Of note, the NC-MMRC data identified 6 homicide

and 2 suicide deaths that were not recorded as pregnancy-associated in NC-VDRS and

19 unintentional opioid-involved overdose deaths that were not recorded as pregnancy-
associated in NC-SUDORS. NC-VDRS identified 1 homicide and 1 suicide death that were
not included in the NC-MMRC data.

Characteristics of decedents

More than half of homicide (60.9%) and suicide (55.6%) deaths were among women

ages 15-24 years (Table 1). One-third of unintentional opioid-involved overdose deaths
(33.3%) were among women ages 30-34 years. Most homicide deaths were among Black
non-Hispanic women (73.6%), and most suicide (66.7%) and unintentional opioid-involved
overdose (75.0%) deaths were among White non-Hispanic women. In more than two-thirds
of homicide (73.9%), suicide (66.7%), and unintentional opioid-involved overdose (69.4%)
deaths, the woman had a high school education or less. One-third of homicide (30.4%) and
suicide (33.3%) deaths occurred during pregnancy, and more than half (60.9% and 55.6%,
respectively) occurred during the late postpartum period. Most unintentional opioid-involved
overdose deaths (83.3%) occurred during the late postpartum period.

Circumstances of homicide, suicide, or unintentional opioid-involved overdose deaths

Most homicide deaths (87.0%) were by firearm (Table 1). More than half of suicide deaths
were by hanging, strangulation, or suffocation (55.6%) and nearly one-fourth were by
firearm (22.2%). The most common drugs contributing to unintentional opioid-involved
overdose deaths were fentanyl (80.6%), heroin (41.7%), cocaine (38.9%), and alprazolam
(19.4%). Three-fourths involved multiple drugs, with common combinations including
fentanyl and heroin, fentanyl and cocaine, heroin and cocaine, and fentanyl and alprazolam.

More than half of homicide deaths (52.5%) were related to IPV (Figure 1). An additional
39.1% were related to a non-IPV argument or conflict, and 30.4% were precipitated by
another serious crime. More than two-thirds of women who died by suicide had a history

of mental health treatment (77.8%) and a current mental health problem (77.8%; Figure 2).
More than half had a problem with a current or former intimate partner (55.6%) and were in
current treatment for a mental health problem (55.6%) at the time of death.

Naloxone was administered in more than half of unintentional opioid-involved overdose
deaths (52.8%), and a bystander was present for one-third of deaths (33.3%; Figure 3). Less
than one-fourth (22.2%) had a known history of substance use disorder (SUD) treatment,
and only 16.7% had no known history of prescription opioid misuse or illicit opioid use.

Discussion

From 2018-2019 in North Carolina, there were 9.7 homicide deaths, 3.8 suicide deaths, and
15.1 unintentional opioid-related overdose deaths per 100,000 live births during pregnancy
and the first year postpartum. We found that the 2018-2019 MMRC data captured nearly
all homicide, suicide, and unintentional opioid-involved overdose deaths during pregnancy
and the first year postpartum and captured more of these deaths than the NC-VDRS or
NC-SUODRS data alone. Importantly, while information was available for deaths identified
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for review by the NC-MMRC, and these deaths have been confirmed to be pregnancy-
associated, final NC-MMRC determinations are typically not available for several years.
Thus, NC-VDRS and NC-SUDORS offer more timely data for examining characteristics

of and circumstances surrounding pregnancy-associated violent and overdose deaths. This
highlights the importance of sharing information across multiple surveillance systems

(e.g., MMRC:s sharing case identification information with VDRS and SUDORS data
abstraction teams) to ensure complete ascertainment, improve the efficiency and accuracy of
information, and promote timely dissemination of information critical to prevention efforts.

The demographic composition of pregnancy-associated homicide, suicide, and unintentional
opioid-involved overdose deaths differed in notable ways from the demographic composition
of all live births in North Carolina in 2018-2019. While more than half of homicide and
suicide deaths were among women ages 15-24 years, only one-fourth of all live births

were among this age group.22 In addition, three-fourths of homicide deaths were among
Black non-Hispanic women, whereas one-fourth of all live births were among Black non-
Hispanic women.[22] Last, more than two-thirds of homicide, suicide, and unintentional
opioid-involved overdose deaths were among women with a high school education or less
compared to one-third of all live births.[22] These results highlight populations with a
disproportionate burden of pregnancy-associated homicide, suicide, and overdose death.
Focused prevention efforts and resource allocation are warranted to reduce these existing
disparities.

More than half of homicide deaths during pregnancy and the first year postpartum were
related to IPV and most were by firearm, consistent with existing research.[23,24] To

date, efforts to address IPV-related homicide deaths have primarily focused on screening

for IPV at prenatal and postpartum healthcare visits.[25] While IPV screening is critical

to identifying IPV and facilitating connections to supportive resources, the prevalence of
screening is low, particularly during the postpartum period,[25] and appropriate follow-up
resources may not be available and accessible in all communities. Moreover, access to
prenatal and postpartum care is limited for marginalized populations at higher risk for IPV
and IPV-related homicide,[23,26] including Black, Hispanic, and American Indian/Alaska
Native people and those with lower incomes.[25] As such, broad, population-level strategies
may be needed for more widespread reach and impact. Existing evidence indicates that state
policies that place restrictions on firearm access (i.e., more stringent background checks

to purchase firearms, additional regulations for firearm dealers)[27] and that prohibit those
with IPV restraining orders from possessing firearms[28] are associated with lower rates

of IPV-related homicide. This indicates that in addition to IPV screening, firearm access
policies may be an important component of efforts to prevent IPV-related homicide.

Circumstances related to mental health and conflict with an intimate partner were common
among suicide deaths during pregnancy and the first year postpartum. Rates of depression,
suicidal ideation, and self-harm during pregnancy and postpartum have increased in

recent years,[29] and lack of access to mental health treatment is a key risk factor for
pregnancy-associated suicide death.[30] Similar to homicide deaths, efforts to address
pregnancy-associated suicide deaths have primarily focused on screening for depression

at prenatal and postpartum healthcare visits.[31] However, like IPV screening, limited
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availability and accessibility of treatment and resources following screening, particularly
among marginalized populations,[32] is a challenge. Policy strategies with the potential for
more widespread impact in improving access to mental health treatment and preventing
suicide deaths during pregnancy and postpartum include extending postpartum Medicaid
coverage, expanding telehealth delivery of mental health services, and implementing social
and economic policies that support families, such as paid family leave.[32]

Of the three causes of pregnancy-associated death examined, the rate of unintentional
opioid-involved overdose deaths was highest, at 15.1 deaths per 100,000 live births. To
reduce rates of opioid overdose deaths among pregnant and postpartum people,[6] expanded
access to medication for opioid use disorder (MOUD) and harm reduction services are
urgently needed. MOUD is evidence-based treatment for opioid use disorder (OUD) that
substantially reduces the risk of fatal and non-fatal opioid overdose, including among
pregnant and postpartum people.[33] However, receipt and duration of MOUD is low during
pregnhancy and postpartum.[34] In our data, though more than 80% of women who died of
an unintentional opioid-involved overdose had a known history of prescription opioid misuse
or illicit opioid use, less than 1 in 4 had a known history of substance use disorder (SUD)
treatment. Many pregnant and postpartum people with SUD delay or avoid healthcare visits
and SUD treatment due to stigma and fears of legal consequences, including loss of infant
custody.[35] Prior research shows that punitive state prenatal substance use policies (i.e.,
policies that consider substance use during pregnancy to be child abuse and that require
mandated reporting of substance use during pregnancy to child protective services) are
associated with delays and reductions in prenatal and postpartum care[36] and lower rates
of SUD treatment, including MOUD, among pregnant people.[37] Supportive, treatment-
oriented policies, including those that create treatment programs specifically for pregnant
and postpartum people,[38] and more widespread implementation of trauma-informed
care[39] may help reduce stigma and facilitate engagement in care and treatment for this
population.

With respect to harm reduction services, naloxone is a medication that can reverse an
opioid overdose and prevent death. In our data, naloxone was administered in more than
half of unintentional opioid-involved overdose deaths during pregnancy and the first year
postpartum. Notably, among these deaths, more than half of administrations were by a first
responder or hospital staff, highlighting the importance of increasing access to naloxone
among community and family members to ensure administration is early enough to

reverse the overdose. Approaches to expanding naloxone access, including for pregnant and
postpartum people, include reclassifying naloxone as an over-the-counter drug, distributing
naloxone in easy-to-access public places, passing additional Good Samaritan laws, and
implementing free mailed naloxone programs.[40]

While prior studies have examined pregnancy-associated homicide, suicide, and overdose
deaths in the U.S. and offered subsequent recommendations for interventions focused on
substance use, mental health, and IPV, [41-43] our study adds to this literature in notable
ways. First, we linked data from three statewide surveillance systems to ensure complete
ascertainment of all homicide, suicide, and unintentional opioid-involved overdose deaths
during pregnancy and the first year postpartum and to obtain comprehensive information
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on the characteristics of and circumstances surrounding these deaths. Second, based on our
results, we offer clear recommendations for policies that can help to address key risk factors
for pregnancy-associated homicide, suicide, and overdose deaths at the population-level.

Results should be interpreted in the context of limitations. First, data from NC-VDRS

and NC-SUDORS regarding circumstances surrounding homicide, suicide, and overdose
deaths are limited to what is abstracted from the medical examiner and law enforcement
reports. Information in the law enforcement reports largely depends on the completeness
of information provided by family and friends. Thus, some circumstances may have been
under-counted in these data sources. Second, there is potential for misclassification of

the intent of deaths. Specifically, some overdose deaths that were suicide may have been
misclassified as unintentional.[44] Third, we only examined unintentional overdose deaths
that involved an opioid. However, in the 2019 NC-SUDORS data, there were only 2
unintentional overdose deaths during pregnancy and the first year postpartum that did not
involve an opioid. Fourth, our analyses were limited to 2 years of pre-COVID-19 pandemic
data in one state. Given variation in MMRC composition and processes and differences in
programmatic and policy responses to pregnancy-associated deaths across states, we focused
on one state, North Carolina. Our objective was to develop an approach to quantifying
homicide, suicide, and overdose deaths during pregnancy and postpartum that can serve as
a framework for other states. Further analyses are needed in additional states and with more
recent data when available. Last, final NC-MMRC determinations for 2018-2019 are not
yet available. Thus, we do not yet have information on whether the NC-MMRC considered
these deaths to be pregnancy-related or preventable, and we do not yet have NC-MMRC
recommendations for prevention based on these data. Once finalized, future research may
benefit from review of narrative information included in the NC-MMRC, NC-VDRS, and
NC-SUODRS data to further contextualize quantitative results.

Conclusions

Data-driven strategies to reduce rates of death during pregnancy and the first year
postpartum are urgently needed. Sharing information across surveillance systems to identify
pregnancy-associated homicide, suicide, and overdose deaths can provide more timely and
comprehensive information to better inform prevention efforts.
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What isalready known on thistopic:

Rates of death due to homicide, suicide, and overdose during pregnancy and postpartum
are increasing in the U.S.

What this study adds:

Novel use of data from three statewide surveillance systems, the North Carolina Maternal
Mortality Review, Violent Death Reporting System, and Statewide Unintentional Drug
Overdose Reporting System, to improve the timeliness and comprehensiveness on the
characteristics of and circumstances surrounding homicide, suicide, and overdose deaths
during pregnancy and postpartum.

How this study might affect research, practice, or policy:

Given that the North Carolina Violent Death Reporting System and Statewide
Unintentional Drug Overdose Reporting Systems are more timely, while the North
Carolina Maternal Mortality Review more accurately identified all deaths during
pregnancy and postpartum, data sharing between surveillance systems is critical to
informing data-driven prevention.
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Related to intimate partner violence 522
Related to another type of argument or conflict
Precipitated by another serious crime
Related to drug trade or use
Related to a drive-by shooting
Related to a physical fight

60 80
Percentage

Figure 1.
Circumstances surrounding homicide deaths? during pregnancy and the first year

postpartum, North Carolina 2018-2019 (N=23) @Circumstances as recorded in the North
Carolina Violent Death Reporting System. Circumstances are not mutually exclusive. See
online Supplemental Table 2 for definitions.
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History of mental health treatment 77.8

Current mental health problem 77.8
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Current treatment for a mental health problem
History of suicide attempts
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Problem with drugs

Depressed mood
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Figure 2.
Circumstances surrounding suicide deaths? during pregnancy and the first year postpartum,

North Carolina 2018-2019 (N=9) 2Circumstances as recorded in the North Carolina
Violent Death Reporting System. Circumstances are not mutually exclusive. See online
Supplemental Table 2 for definitions.
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Naloxone administered 52.8
Bystander present at overdose death
History of substance use disorder treatment
History of opioid use

Current or past heroin use 52.8

History of opioid use noted, specific opioid(s) unknown

No history of prescription opioid misuse or illicit opioid use
Current or past prescription opioid misuse and heroin use

Current or past prescription opioid misuse
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Figure 3.
Circumstances surrounding unintentional opioid-involved overdose deaths? during

pregnancy and the first year postpartum, North Carolina 2018-2019 (N=36) 2Circumstances
as recorded in the North Carolina Statewide Unintentional Drug Overdose Surveillance
System. Circumstances are not mutually exclusive. See Supplemental Table 2 for definitions.
Note: Among deaths with naloxone administered (N=19), 57.9% of administrations were

by law enforcement, emergency medical services, or hospital staff, 36.8% of administration
were by another type of responder, and 5.3% of administrations were by a bystander.
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Table 1.

Demographic and other characteristics of homicide, suicide, and unintentional opioid-involved overdose
deaths during pregnancy and the first year postpartum, North Carolina 2018-2019

Homicide (N=23) Unintentional opioid-involved over dose

Suicide (N=9) (N=36)
N % N % N %
Age (years)
15-24 14 60.9 5 55.6 6 16.7
25-29 6 26.1 3 333 10 27.8
30-34 2 8.7 1 111 12 333
35-39 1 44 0 0.0 6 16.7
40-44 0 0.0 0 0.0 2 5.6
Race and ethnicity
American Indian/Alaska Native 2 8.7 0 0.0 3 8.3
Asian/Pacific Islander 1 44 0 0.0 0 0.0
Black non-Hispanic 17 73.9 2 22.2 3 8.3
Hispanic 1 4.4 1 111 3 8.3
White non-Hispanic 2 8.7 6 66.7 27 75.0
Education
Less than high school 5 21.7 1 111 13 36.1
High school or GED 12 52.2 5 55.6 12 33.3
Some college 5 21.7 2 22.2 5 13.9
Associate’s, Bachelor’s, or more 1 4.4 1 11.1 6 16.7
Timing of death
Pregnancy 7 30.4 3 333 4 111
Early postpartum (1-42 days) 2 8.7 1 111 2 5.6
Late postpartum (243 days) 14 60.9 5 55.6 30 83.3
Method of homicide and suicide deaths
Firearm 20 87.0 2 22.2 - -
Sharp instrument 3 13.0 0 0.0 - -
Hanging, strangulation, or suffocation 0 0.0 5 55.6 - -
Poisoning 0 0.0 1 111 - -
Fall 0 0.0 1 111 - -
Drugs contributing opioid-involved overdose deaths
Fentanyl - - - - 29 80.6
Heroin - - - - 15 41.7
Cocaine - - - - 14 38.9
Alprazolam - - - - 7 19.4
Methamphetamine - - - - 4 111
Oxycodone - - - - 4 111
Gabapentin - - - - 4 111
Methadone - - - - 3 8.3

Inj Prev. Author manuscript; available in PMC 2025 October 01.



1duosnuey Joyiny 1duosnuen Joyiny 1duosnuey Joyiny

1duosnuen Joyiny

Austin et al. Page 17
Homicide (N=23) Suicide (N=9) Unintentional orz:\(l)lzdéé;]volved overdose
N % N % N %
Diazepam - - - - 2 5.6
Unspecified opioid 2 5.6
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