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Introduction: Thereweremore than 100,000 fatal drug overdoses in theU.S. in 2021 alone. In recent years,
there has been a shift in opioidmortality frompredominantlyWhite rural communities to Black urban com-
munities. This study aimed to identify the Virginia communities disproportionately affected by the overdose
crisis and to better understand the systemic factors contributing to disparities in opioidmortality.

Methods: Using the state all-payer claims database, state mortality records, and census data, we
created a multivariate model to examine the community-level factors contributing to racial dispar-
ities in opioid mortality. We used generalized linear mixed models to examine the associations
between socioecologic factors and fatal opioid overdoses, opioid use disorder diagnoses, opioid-
related emergency department visits, and mental health diagnoses.

Results: Between 2015 and 2020, racial disparities in mortality widened. In 2020, Black males were
1.5 times more likely to die of an opioid overdose than White males (47.3 vs 31.6 per 100,000;
p<0.001). The rate of mental health disorders strongly correlated with mortality (b=0.53, p<0.001).
Black individuals are not more likely to be diagnosed with opioid use disorder (b=0.01, p=0.002) or
with mental health disorders (b= �0.12, p<0.001), despite higher fatal opioid overdoses.

Conclusions: There are widening racial disparities in opioid mortality. Untreated mental health
disorders are a major risk factor for opioid mortality. Findings show pathways to address inequities,
including early linkage to care for mental health and opioid use disorders. This analysis shows the
use of comprehensive socioecologic data to identify the precursors to fatal overdoses, which could
allow earlier intervention and reallocation of resources in high-risk communities.
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INTRODUCTION

More than 100,000 fatal drug overdoses occurred in the
U.S. in 2021 alone, largely related to opioid overdoses.1

This represents over a 30% increase in mortality from
2019 to 2020.2 In 2010, the opioid death rate was highest
among White people, with a disproportionate impact in
rural communities.2,3 In recent years, there has been a
shift in mortality, with the sharpest rise among Black
people in urban communities.3,4 In 2019, the fatal opioid
overdose rate among Black people was disproportion-
ately higher than that of other groups. Among non-His-
panic Black men aged ≥55 years, the mortality rate was
40 per 100,000, 4 times higher than the overall opioid
mortality rate of 10 per 100,000 among persons of the
same age.4

There is evidence of racial differences in the diagnosis
and treatment of opioid use disorder (OUD).5−7 Black
people are less likely to receive a prescription for bupre-
norphine, a key treatment for OUD, than White people.6

There are significant racial disparities in retention in
Office Based Addiction Treatment, with young Black
people half as likely to remain in a program for 1 year
than White people.7

The National Academies of Sciences, Engineering,
and Medicine have called for research addressing the
social factors that contribute to health disparities,
including race and racism.8 The U.S. Preventive Serv-
ices Task Force identified racism as a leading cause
of inequities in outcomes for preventable conditions
and has called for more evidence to understand the
structural factors leading to these disparities and
the potential interventions that could address the
problem.9

Virginia can serve as an important case example for
the overdose crisis given the spiking rates of opioid mor-
tality, diversity across race/ethnicity and rurality, and
the successful implementation of an Addiction and
Recovery Treatment Services (ARTS) benefit through
Virginia’s Medicaid program. The ARTS benefit aims to
improve the identification of substance use disorders
and access to addiction treatment services for Medicaid
members, with a focus on expanding care in primary
care settings.
This study, funded by a Department of Medical

Assistance Services Support Act Grant, sought to
identify Virginia communities disproportionately suf-
fering from opioid mortality and understand the sys-
temic factors contributing to variation in mortality.
We aimed to create a multivariate model to examine
the community-level factors contributing to racial
disparities in opioid mortality.
METHODS

This is a retrospective observational analysis of 2015
−2020 data on fatal opioid overdoses and community-
level characteristics. We trended fatal opioid overdoses
for each census tract and compared the characteristics of
communities with at least 1 fatal overdose with the char-
acteristics of those with none. We created a multivariate
model to understand the associations between fatal opi-
oid overdoses and community-level characteristics,
which was informed by the socioecologic model.10

Figure 1 shows the theoretical model we created to iden-
tify key measures and relevant data sources needed to
inform our multivariate model. Although many factors
contribute to opioid outcomes, we focused on 14 socioe-
cologic factors for which data were available. Strong col-
linearity between fatal opioid overdoses and mental
health diagnoses led us to remove this variable from the
model. Instead, we conducted 4 multivariate analyses to
understand the associations between various community
characteristics with 3 opioid-related outcomes (OUD
diagnoses, nonfatal opioid overdoses, and fatal opioid
overdoses) and with the rate of mental health diagnoses.
We then compared the findings from each multivariate
analysis for similarities and differences in factors pre-
dicting outcomes. The unit of analysis in the models was
the census tract level. The Virginia Commonwealth Uni-
versity IRB deemed this not human subject research.

Study population
Our sample for analysis included residents and all census
tracts throughout Virginia.
Measures

Data sources. Fatal opioid overdose data from 2015 to
2020 were provided by the Virginia Department of
Health (VDH) Office of the Chief Medical Examiner.
VDH monitors all overdose-related mortality for Vir-
ginia residents. Data elements included type of fatal
overdose as reported on death records (including pre-
scription opioids, heroin, fentanyl, methamphetamine,
and cocaine), contributory/multiple causes of death
codes, and residential ZIP code. Death rate was tabulated
using ZIP code and then converted to counts per census
tract using associated weights between ZIP code and
census tracts for Virginia, provided by the U.S. Depart-
ment of Housing and Urban Development.11

Demographic data and community characteristics
were sourced at the census tract level through Ameri-
can Community Survey (ACS) data courtesy of the
U.S. Census.12 The 2016−2019 data were used, as
detailed below.
www.ajpmfocus.org



Figure 1. Fatal opioid overdose logic model: socioecologic measures and data sources.
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Health and prescription outcomes from 2016 to 2019
were queried from the Virginia All-Payer Claims Data-
base (APCD), which includes medical, dental, and phar-
macy claims collected from private and public payers.13

Most payers in Virginia are required to report claims,
including Medicare, Medicaid managed care, Medicare
fee-for-service, Medicare Advantage Care, commercial,
and self-insured plans. Each claim and enrollment
record includes patient demographics, location of care,
providers, diagnoses, and allowed amount of service.
Each person in the APCD has a unique identification
that allows us to track care across settings and time and
to capture the ZIP code of residence. The Virginia
APCD has nearly 5 million covered lives of Virginia’s
8 million residents.13

Of note, our time trend analysis included VDH mor-
tality data from 2015 to 2020. The multivariate analysis
utilized APCD and ACS data from 2016 to 2019 only
because this was the data range available from the
APCD at the time of analysis.

Summary of Measures. We used different dependent
variables for each multivariate model: fatal opioid over-
doses per 100,000, OUD diagnoses per 1,000, emergency
department (ED) visits for opioid overdose per 1,000,
and diagnoses with mental health disorders per 1,000.
After reviewing the literature for meaningful gaps, we
identified 14 socioecologic factors associated with
September 2023
opioid-related outcomes for inclusion as independent
variables in our model. Of note, mental health diagnoses
were intended to be included as an independent variable,
but given the collinearity with fatal overdoses, we created
a separate model using mental health as the dependent
variable. The independent variables included the
following:

� Population characteristics: percentage of residents
who are Black, are Hispanic, and aged >65 years.

� Socioeconomic characteristics: percentage of residents
who are unemployed, disabled, impoverished,
divorced, and with bachelor’s degree education or
higher. Gini coefficient, multiplied by 100, was used
to measure income inequality.14

� Community characteristics: rurality of census tract,
calculated using Rural-Urban Commuting Area
codes.15

� Healthcare delivery measures: percentage of residents
who are uninsured, rate of primary care provider vis-
its per 1,000 in the past year,16 and rate of medication
for OUD (MOUD) prescriptions (e.g., buprenorphine
and methadone). Our team created a measure to cal-
culate the ratio of MOUD to opioid prescriptions in a
community and calculated a rate per 1,000.

Population characteristics and socioeconomic charac-
teristics were collected from the ACS. Using the total
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population at each census tract, ACS data were con-
verted to percentages at each tract.
The APCD was used for the healthcare delivery meas-

ures, including ICD-10 codes (Appendix Table 1, avail-
able online), visit types (e.g., visits with primary care
providers, ED visits), visit dates, prescriptions (e.g., pre-
scriptions for opioids, buprenorphine, methadone), and
prescription dates. APCD-based measures were con-
verted to rates per 1,000.
Statistical Analysis
Time trend analysis. Fatal opioid overdose rates were
calculated annually in 2015−2020. Total and fentanyl-
related overdoses were stratified by race and sex, as
reported on death records. Fatal overdose rates were cal-
culated by census tract. ACS data were utilized to adjust
rates for age and population size. We compared the
characteristics of census tracts with at least 1 death with
those of census tracts with no deaths.
Multivariate analysis. Data from 2016 to 2019 were

used for the multivariate analysis. The year 2019 data
were the most recent data available for the APCD at the
time of analysis. Four adjusted generalized linear mixed
models were used to examine the associations between
the 14 total socioecologic factors and our main outcomes
(dependent variables): fatal opioid overdoses per
100,000, OUD diagnosis per 1,000, ED visits for opioid
overdose per 1,000, and diagnosis with mental health
disorder per 1,000. For each year 2016−2019, population
estimates for every census tract in Virginia were pulled
from the ACS. APCD measures were calculated annually
in 2016−2019, tabulated by ZIP code using residential
ZIP code, and then converted to counts per census tract.
From each model, parameter estimates and p-values are
reported. This manuscript reports on 2019 data from the
Figure 2. Race-specific sex differences in total opioid and fentanyl-r
multivariate analysis because there were only minor
year-to-year differences that do not impact the interpre-
tation of findings. We qualitatively compared the find-
ings from each of the 4 multivariate analyses to review
similarities and differences.
All data cleaning, structuring, and arranging were per-

formed using R software. All statistical analyses were
performed at a 5% statistical significance level using SAS
Statistical Software, Version 9.4 (SAS Institute, Cary,
NC). We considered coefficients <0.2 as not clinically
meaningful, consistent with previous literature.17,18

Coefficients <0.2 would not lead to substantial differen-
ces in any rate on the basis of the 1,000; 10,000; or
100,000 scales, even if the values were statistically signifi-
cant (likely owing to large sample size).17,18
RESULTS

Between 2015 and 2020, the rate of fatal opioid overdo-
ses in Virginia increased from 10.8 to 25.1 deaths per
100,000 residents, with a 48.5% increase in 2020 alone
(Appendix Table 2, available online). Although the rate
of fatal opioid overdoses increased for both Black males
and White males between 2015 and 2020, the rate of
increase was significantly greater for Black males
(Figure 2). In 2020, Black males were 1.5 times more
likely to die of an opioid overdose than White males
(47.3 vs 31.6 per 100,000; p<0.001). In 2015, fatal opioid
overdose rates were similar for Black and White females,
but by 2020, the proportion of Black female deaths was
higher (p<0.001). Rates for Black females increased by
129% between 2019 and 2020, nearly 7 times the per-
centage increase for White females (Figure 2).
Most fatal opioid overdoses for both Black and White

males and females were due to fentanyl. Notably, there
elated mortality (rate per 100,000).
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Table 1. Comparison of Census Tracts in 2019 With 1 or More Fatal Opioid Overdose Versus Census Tracts With No Deaths

Category and measurements
Overall (minimum,
maximum), n=1,907

Census tracts with at least 1
death (minimum, maximum),

n=1,322

Census tracks with no deaths
(minimum, maximum),

n=585

Population characteristics

Race, White, % 67.4 (0.5, 100.0) 63.3 (0.5, 100.0) 77.0 (2.7, 100.0)

Race, Black, % 20.4 (0.0, 97.2) 23.1 (0.0, 97.2) 13.9 (0.0, 95.3)

Hispanic, % 8.7 (0.0, 77.0) 9.9 (0.0, 77.0) 5.8 (0.0, 62.9)

Age, ≥65 years, % 15.6 (0.0, 100.0) 14.7 (0.0, 100.0) 17.9 (0.0, 40.9)

Foreign born, % 4.7 (0.0, 16.8) 4.9 (0.0, 77.0) 4.3 (0, 13.0)

Population size 4,433.4 (0.0, 19,438.0) 4,486.6 (5.0, 14,761.0) 4,313.1 (0.0, 19,438.0)

Socioeconomic characteristics

Education, Bachelor’s degree+, % 14.7 (0.0, 50.0) 15.2 (0.0, 50.0) 13.7 (0.0, 39.2)

Unemployment, not working, % 30.8 (0.0, 100.0) 29.7 (0.0, 100.0) 33.3 (0.0, 100.0)

Disability, % 12.0 (0.0, 37.7) 11.5 (0.0, 33.8) 13.3 (0.0, 37.7)

Poverty, % 11.0 (0.0, 80.1) 10.9 (0.0, 80.1) 11.2 (0.0, 80.0)

Gini coefficienta 40.7 (5.6, 79.4) 40.3 (5.6, 79.4) 41.6 (24.8, 70.2)

Separate/divorced, % 10.6 (0.0, 100.0) 10.6 (0.0, 100.0) 10.4 (0.0, 42.4)

Uninsured, % 8.4 (0.0, 40.5) 8.6 (0.0, 40.5) 7.9 (0.0, 31.5)

Healthcare delivery and treatment measures

ED overdose rate per 1,000 0.3 (0.0, 2.5) 0.4 (0.0, 2.5) 0.2 (0.0, 1.7)

ED opioid-related disorder rate per 1,000 0.6 (0.0, 5.4) 0.6 (0.0, 5.4) 0.5 (0.0, 4.7)

OP opioid-related disorder rate per 1,000 1.3 (0.0, 19.6) 1.2 (0.0, 16.1) 1.5 (0.0, 19.6)

Opioid prescription rate per 1,000 132.9 (0.0, 1,877.7) 128.9 (0.0, 1,877.7) 141.9 (0.0, 427.8)

MOUD/opioid prescription per 1,000b 17.2 (0.0, 163.7) 16.3 (0.0, 163.7) 19.1 (0.0, 112.8)

Rate of visits with primary care provider per 1,000 442.8 (0.0, 5,245.8) 444.2 (0.4, 5,245.8) 439.6 (0.0, 1,023.2)

aGini coefficient, multiplied by 100, was used to represent income inequality.
bRefers to the measure created that calculated the ratio of MOUD, including methadone and buprenorphine, prescriptions to opioid prescriptions in a
community.
ED, emergency department; MOUD, medication for opioid use disorder; OP, outpatient.

Britz et al / AJPM Focus 2023;2(3):100102 5
was a sharp decrease in fentanyl deaths from 2019 to
2020 for White females.
Community factors associated with fatal opioid over-

doses. Among the 1,907 census tracts in Virginia, 1,322
had at least 1 resident with an opioid death in 2019. Com-
munities with 1 or more deaths had a higher proportion
of Black and Hispanic residents and more uninsured peo-
ple than communities with no deaths (Table 1). Commu-
nities at all levels of education, affluence, (dis)ability, and
primary care visit rate were at risk for having a fatal opi-
oid overdose. Communities with at least 1 death were
largely urban (92.6%). Most urban communities (75.1%)
had at least 1 death, compared with 45.1% of suburban
and only 17.4% of rural communities.
Opioid mortality was strongly correlated with the rate of

mental health diagnosis per 1,000 (b=0.53, p<0.001). Com-
munities with no deaths had a higher ratio of MOUD pre-
scriptions to opioid prescriptions per 1,000 (19.1 vs 16.3).
Multivariate analysis. The results of the generalized

linear mixed models, run for 4 main dependent variables
(fatal opioid overdoses per 100,000, OUD diagnosis per
1,000, ED visits for opioid overdose per 1,000, and
September 2023
diagnosis with mental health disorder per 1,000), are
notable for the following (Table 2):
Fatal opioid overdoses per 100,000. After adjusting

for other factors, there was a positive association
between fatal opioid overdose rate and Black
race (b=0.28, p<0.001), disability (b=0.25, p=0.007), and
divorce/separation (b=0.31, p<0.001). There were higher
fatal opioid overdoses in urban areas (b=10.18; p<0.001)
and suburban areas (b=4.44; p=0.013) than in rural
areas. There was a positive association between fatal
overdoses and proportion of MOUD to opioid prescrip-
tions (b=0.68, p<0.001).
Emergency department visits for opioid overdose

per 1,000. There was a slight positive association
between Black residents and ED visits for opioid over-
dose, which was statistically significant but not clinically
significant (b=0.01, p<0.001). There were higher ED vis-
its for overdoses in urban areas (b=0.39; p<0.001) and
suburban areas (b=0.21; p<0.001) than in rural areas.
There was a slight positive association between ED visits
and the rate of MOUD prescriptions, which was not
clinically significant (b=0.06, p<0.001).



Table 2. Multivariate Analysis for Outcomes of Mortality, Mental Health, Opioid Overdose, and Opioid Use Disorder (2019)

Covariates
Fatal opioid overdose per 100,000 ED visit for opioid overdose per 1,000 OUD diagnosis per 1,000 Mental health diagnosis per 1,000

Estimate (b) p-value Estimate (b) p-value Estimate (b) p-value Estimate (b) p-value

Population characteristics

Race, Black % 0.280 <0.001 0.010 <0.001 0.010 <0.001 �0.120 <0.001

Hispanic % 0.060 0.182 0.000 0.957 �0.010 0.003 �1.020 <0.001

Age, >65 years, % �0.090 0.157 0.003 0.098 �0.010 0.156 �0.160 0.101

Socioeconomic characteristics

Bachelor’s degree+, % 0.110 0.055 �0.002 0.242 �0.010 0.193 �0.900 <0.001

Not working, % �0.001 0.991 �0.003 0.033 �0.004 0.353 �0.100 0.148

Disabled, % 0.250 0.007 0.010 0.076 0.040 <0.001 0.570 <0.001

Impoverished, % �0.120 0.011 0.000 0.949 �0.002 0.735 0.180 0.014

Gini coefficient �4.610 0.395 �0.150 0.308 0.500 0.352 35.870 <0.001

Divorce/separation, % 0.310 <0.001 0.010 <0.001 0.010 0.193 0.760 <0.001

Community characteristics

Rurality (ref=rural)
Suburban 4.440 0.013 0.210 <0.001 0.200 0.263 5.170 0.051

Urban 10.180 <0.001 0.390 <0.001 0.230 0.158 1.610 0.506

Healthcare delivery

Rate of visits with primary care
provider per 1,000

0.020 <0.001 0.001 <0.001 0.002 <0.001 0.270 <0.001

MOUD/opioid prescriptions per
1,000a

0.680 <0.001 0.060 <0.001 0.560 <0.001 2.750 <0.001

Uninsured % 0.080 0.327 �0.002 0.408 0.010 0.396 0.160 0.173

Note: Boldface indicates statistical significance (p≤0.05).
aRefers to measure created that calculated the ratio of MOUD, including methadone and buprenorphine, prescriptions to opioid prescriptions in a community.
MOUD, medication for opioid use disorder.
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Opioid use disorder diagnosis per 1,000. There were
no clinically significant associations between OUD and
Black race (b=0.01, p=0.002), disability (b=0.04,
p<0.001), or divorce/separation (b=0.01, p=0.193).
There was a positive association with the proportion of
MOUD to opioid prescriptions (b=0.56, p<0.001).
Diagnosis with mental health disorder per 1,000.

There was a slight negative association between mental
health diagnosis and Black race (b= �0.12, p<0.001).
There was a positive association between mental health
diagnosis and disability (b=0.57, p<0.001), poverty
(b=0.18, p=0.014), and divorce/separation (b=0.76,
p<0.001), whereas there was a negative association with
bachelor’s degrees (b= �0.90, p<0.001) and Hispanic
ethnicity (b= �1.02, p<0.001). There was a higher rate
of mental health diagnoses in suburban areas (b=5.17;
p=0.05) than in rural areas. In addition, there was a posi-
tive association between mental health diagnoses and
MOUD rate (b=2.75, p<0.001) and primary care visits
(b=0.27, p<0.001).
Many of the factors that were strongly correlated with

the rate of mental health diagnoses were also strongly
correlated with fatal opioid overdoses, yet not with the
rate of opioid overdoses or diagnosis with OUD, includ-
ing percentage disability and percentage divorced/
separated.
DISCUSSION

Our results highlight widening racial disparities in opi-
oid-related outcomes in Virginia and identify potential
mechanisms. Fatal opioid overdoses are shifting from
rural White to urban Black communities. The coronavi-
rus disease 2019 (COVID-19) pandemic has highlighted
and amplified racial disparities in opioid mortality, with
spiking opioid mortality rates among Black individuals
in 2020. This increase in deaths has been hypothesized
to be related to reduced access to healthcare and recov-
ery support services during the pandemic as well as to
severe socioeconomic stressors such as job loss and
housing instability.19,20 Our research indicates that we
may be missing opportunities for diagnosing and treat-
ing both OUD and mental health comorbidities, which
amplifies the risk of fatal overdose.
Our unique analysis, comparing 4 outcomes using the

same socioecologic framework of independent variables
in 4 multivariate analyses, elucidates the factors leading
to changes in fatal opioid overdoses. Black individuals
are more likely to have fatal opioid overdoses yet are less
likely to have ED visits for opioid overdoses or outpa-
tient diagnoses of OUD. Missing key opportunities for
intervention, such as early recognition and linkage to
treatment for OUD and mental health disorders, may
September 2023
contribute to racial disparities in opioid mortality. Lack
of early linkage to treatment could be explained by a
variety of factors. Black persons are less likely to be
referred to MOUD programs and have lower 1-year
retention than White persons.7,21 Older Black individu-
als are more likely to have their substance use treatment
terminated at a facility than White individuals.22 Previ-
ous literature has indicated increased access to bupre-
norphine among White patients compared with that
among other races.6,23 Although Black and Hispanic
communities may have more proximity to facilities that
provide methadone,24 methadone procedures and prac-
tice have been deemed liquid shackles with stigmatizing
barriers, including observed daily dosing, regular urine
drug screens, transportation, and limits on access to
take-home medication.25,26 MOUDs more broadly con-
tinue to face stigma, including skepticism from clini-
cians.27 Furthermore, the lack of quality control for
illicit drug supplies likely contributes to the racial dispar-
ities in fatal overdoses. Black and Hispanic communities
experienced particularly significant increases in overdose
deaths involving synthetic opioids, which may be a result
of drug supply contamination.3

Leveling out of opioid mortality rates among rural
communities may also be explained by resources
invested in this population. In 2017, Virginia imple-
mented the ARTS benefit to improve the recognition
of substance use disorders and access to addiction
treatment services for Medicaid members.28 This pro-
gram focused largely on rural communities given
their heightened risk for opioid overdoses at the
time. The program trained clinicians and ultimately
led to a surge in addiction treatment services in Vir-
ginia, including pharmacotherapy and counseling.
The supply of clinicians authorized to prescribe
buprenorphine more than doubled,28 and there was a
26% increase in Medicaid members receiving
MOUD.29 These programs could contribute to the
decrease in fentanyl-related mortality among White
women in 2019−2020, although the reason for this is
unclear. However, Black residents have not benefited
from these interventions equitably. Treatment rates
of substance use disorder remain higher in White
Medicaid members (56%) than in Black Medicaid
members (40%).28 It is essential to reprioritize treat-
ment initiatives and redirect resources to Black urban
communities where opioid deaths are spiking.
Our findings also indicate that mental health condi-

tions co-occurring with OUD are a major risk for fatal
overdose. Several factors that strongly correlate with opi-
oid mortality (e.g., disability, divorce/separation, and
urbanicity) also correlate with receiving a mental health
diagnosis. Communities with missed opportunities for
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early OUD diagnosis also have missed mental health
diagnoses related to overall less interaction with the
healthcare system, which can compound the risk for
opioid mortality.30

Furthermore, there are known racial disparities in the
identification of mental health disorders, access to care,
and stigma around seeking or accepting mental health
treatment.31−33 Black individuals are less likely than
White individuals to have received mental health serv-
ices in the past year32 and may have fewer opportunities
for diagnosis. When receiving care, it is more likely to be
of poorer quality.33 There is a stark lack of diversity
among mental health providers, with fewer than 3% of
psychologists being Black.34 Improving access to and
diversity of our mental health workforce is one piece of
the puzzle essential for addressing inequities in mental
health treatment. Other key solutions include training a
more culturally responsive mental health workforce
along with the most salient issue of addressing the
upstream roots of systemic racism in the U.S. that has
led to bias and racism exhibited in mental health
diagnosis and treatment of historically marginalized
communities.35

Policies are needed that promote early diagnosis and
treatment of OUD, equitable access to mental health
services, and early identification of at-risk communities.
Previous studies have shown that starting medications
for opioid use after a nonfatal overdose reduces the risk
of future mortality,36 yet most opioid overdose survivors
do not start MOUD.35,37 Establishing programs that
expand access to early diagnosis and treatment of OUD
is critical for addressing the overdose crisis.
Lack of mental health treatment infrastructure may be

a critical gap as we look toward reducing opioid mortal-
ity. The U.S. mental health treatment infrastructure has
been notoriously underfunded and overburdened, con-
tributing to many individuals with co-occurring sub-
stance use and mental health disorders not receiving
mental health care.38 It is imperative that we strengthen
infrastructure to diagnose and treat mental health and
substance use disorders, with particular attention to
racial inequities in availability and access to treatment.
Finally, this study identified several factors that contrib-
ute to fatal overdoses in the community, including racial
disparities, disability, and mental health comorbidity.
Policies on care delivery and resources should prioritize
proactively identifying and allocating sufficient resources
for communities that appear to be at greater risk of opi-
oid mortality.
This study shows the value and feasibility of using

comprehensive socioecologic data to identify contextual
factors for fatal overdoses in a community. Investing
in comprehensive collection and monitoring of
socioecologic data are critical to addressing the overdose
crisis at the state and national levels. This would allow
for rapid identification of trends and reallocation of
resources before deaths increase in communities and
create a more nimble and effective public health
response system.

Limitations
Limitations of this analysis include a lack of uninsured
patients in claims data. APCD data were available
through 2019 at the time of this analysis. We focused on
disparities between Black and White persons owing to
the stark rate of rise of fatal overdoses among Black indi-
viduals seen in our early analysis; however, additional
research on disparities based on other racial/ethnic iden-
tities is essential. Data show correlation, although cau-
tion should be taken when inferring causation.
CONCLUSIONS

This study highlights the widening racial disparities in
opioid mortality and identifies specific socioecologic fac-
tors contributing to these disparities. Our findings show
that concurring mental health disorders and OUDs may
be a major predictor of death and highlight inequities
in early outpatient OUD and mental health treatment.
Furthermore, this analysis shows the utility of compre-
hensive socioecologic data to identify fatal overdose pre-
cursors in a community. Early identification of at-risk
communities along with equitable access to critical
resources could allow the opportunity to intervene
and allocate resources for the prevention of fatal opioid
overdoses.
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