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Abstract

The heroin epidemic has existed for decades, but a sharp rise in opioid overdose deaths (OODs) jolted the nation in the mid-
twenty-teens and continues as a major health crisis to this day. Although the new wave of OODs was initially approached
as a rural problem impacting a White/Caucasian demographic, surveillance records suggest severe impacts on African
Americans and urban-dwelling individuals, which have been largely underreported. The focus of this report is on specific
trends in OOD rates in Black and White residents in states with a significant Black urban population and declared as hotspots
for OOD: (Maryland (MD), Illinois (IL), Michigan (MI), and Pennsylvania (PA)), and Washington District of Columbia
(DC). We compare OODs by type of opioid, across ethnicities, across city/rural demographics, and to homicide rates using
2013-2020 data acquired from official Chief Medical Examiners’ or Departments of Health (DOH) reports. With 2013 or
2014 as baseline, the OOD rate in major cities (Baltimore, Chicago, Detroit, Philadelphia) were elevated two-fold over all
other regions of their respective state. In DC, Wards 7 and 8 OODs were consistently greater than other jurisdictions, until
2020 when the rate of change of OODs increased for the entire city. Ethnicity-wise, Black OOD rates exceeded White rates
by four- to six-fold, with fentanyl and heroin having a disproportionate impact on Black opioid deaths. This disparity was
aggravated by its intersection with the COVID-19 pandemic in 2020. African Americans and America’s urban dwellers are
vulnerable populations in need of social and political resources to address the ongoing opioid epidemic in under-resourced
communities.
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Introduction/Background

Opioid overdose deaths (OODs) continue to occur at epi-
demic levels, worsened by the COVID-19 pandemic. A 2021
provisional report from the Center for Disease Control’s
(CDC’s) Vital Statistics Rapid Release (VSRR) estimated
that nationwide 144 of the 208 people who died each day
from drug overdose during the 12-month period ending
March 2020, died from opioid overdose (https://www.druga
buse.gov/drug-topics/opioids/opioid-overdose-crisis) [1]. In
the era of COVID-19, escalation of drug use and overdoses
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are predicted to rise sharply given months-long isolation
of individuals with behavioral health issues, substance use
disorders (SUDs), and economic insecurities associated with
lack of jobs [2—4].

The earliest reports of the recent opioid crisis identi-
fied a sharp rise in unintentional pharmaceutical overdose
deaths due to overprescribing of opioid analgesics [5-9]. As
these OOD-causing “pain management” prescriptions were
replaced with street drugs such as heroin, laced with rela-
tively inexpensive but potent synthetic opioids like fentanyl
and its derivatives, the demographics of those succumbing
to opioid overdose expanded [10, 11]. The new synthetics
were unregulated and potent, with largely unknown mecha-
nistic cascades, and indeed, their availability in cities have
contributed to the urban epidemic of OODs (https://www.
drugabuse.gov/drug-topics/opioids/opioid-overdose-crisis)
[12, 13]. In a study of Indianapolis, Phalen et al. showed
fentanyl-involved OODs rose from 15% in 2010 to 50% in
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2017, concomitant with a shift from a younger White to a
middle-aged Black demographic [9]. The lag between White
and Black OOD peaks can be attributed to biased prescrib-
ing that promote unequal access to prescription opioids
based on race or ethnicity, where young White women (and
men) were more likely to receive opioids for pain manage-
ment than Black counterparts of any age [14—16]. This trend
of indiscriminate prescribing to Whites for emergency and
surgical interventions, cancer treatment and/or pain man-
agement was referred to as the natural/semi-synthetic wave
and involved mostly codeine, morphine, hydrocodone, and
oxycodone abuse [17-19]).

The subsequent rise in urban addiction and overdose is
likely the combined result of easy accessibility to fentanyl-
contaminated heroin on the streets and worsening impacts
of social determinants of health (SDoH). Many of the same
parameters (structural racism, systemic biases, lower socio-
economic status, toxic stress, interpersonal struggles with
negative life events and mistrust of systems, and lack of
social or emotional support) attributed to SDoH [20, 21]
also contribute to Social Determinants of Mental Health
(SDoMH) health, with added social stigma associated with
SUDs and mental health disorders [22, 23]. Combined with
already existing chronic disorders or genetic risk for disease,
these SDoMH greatly contribute to a greater overdose rate
for substance use disorder (SUD) and disparities in health
care that lead to decreased quality of life (Fig. 1). From a
public health perspective, SUD, specifically opioid use dis-
order (OUD), confers increased risk of adverse outcomes
in patients infected with SARS-CoV2 and pre-existing sys-
temic diseases involving the heart, lung, liver, kidney, and
multi-organ ailments such as diabetes, obesity, and cancer
[24]; comorbidities prevalent in African Americans/Blacks.
There is a disparate vulnerability for Black people in spe-
cific, especially given their unique experience of structural
and systemic biases (Fig. 1). Conscientious, comprehensive,
tailored approaches must acknowledge that this disparity
exists, and target its root causes.

A PubMed search for “African Americans and opioid
epidemic” yielded only 22 relevant publications published
within the past 2 years. In metropolitan areas stratified by
age and ethnicity, OOD rates increased across all ethnic lines
in both large and fringe metro areas [16]. Categorically, from
2015 to 2017, African Americans experienced the highest
OOD increase of all races analyzed; 103% for opiates and
361% for synthetic opioids in large central metropolitan cit-
ies, and respectively 100% and 332% in large fringe metros
[16]. Illicitly manufactured fentanyl accounts for increased
overdose deaths more than any other opioid across the USA
[25, 26]. Because fentanyl derivatives have flooded the urban
market, understanding their specific impact on Black com-
munities is imperative.
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Fentanyl has a strong binding affinity for the opioid
receptor with resultant powerful high sensations/feelings,
as well as short duration of action [10]. The biochemical
cascades of new fentanyl derivatives are not well-studied,
and given that people of different ancestry exhibit different
allelic variations in genes associated with susceptibility to
SUD, the biology-influenced difference on the behavioral
and cognitive impact of new drugs on Black and White indi-
viduals are also unknown [27]. A nationwide snapshot of
metro areas from 2015 to 2017 shows a doubling of OODs in
middle-aged Blacks 45-64 years, from approximately 20 to
42 per 100,000 whereas in non-Hispanic Whites, individuals
between age 25 and 34 years showed the greatest increase
in overdose rates [16]. Thus, the age demographic of Black
and White opioid OOD victims differ.

Homicides are a leading cause of death across the USA,
and disproportionately impact Blacks in urban areas, with
Black-White disparities in mortality rate ratios evident dur-
ing periods of low or high crime [28, 29]. Cities like Bal-
timore, Chicago, Detroit, DC, Philadelphia, significantly
contribute to the overall homicide rates of their states, and
are among the top 20 regions with high homicide rates in
America, whether during periods of high or low national
murder rates [28, 30]. Given the significant death rates from
the opioid overdose in the Black and urban communities, the
murder rate metric was used as a consistently documented
comparator.

The aim of this study was to assess OOD rates in DC and
other major cities with significant numbers of Blacks con-
stituents (Baltimore, Chicago, Detroit, Philadelphia), from
states where the epidemic was pervasive: Maryland (MD),
Illinois (IL), Michigan (MI), and Pennsylvania (PA). Using
data acquired directly from Offices of the Chief Medical
Examiner or states’ Departments of Health, we evaluate the
urban trend, the comparative Black/White death rates, and
compare OODs to homicides over temporally matched peri-
ods. We hypothesized that the contribution of Black deaths
to overall OOD rates have been underreported compared
to Caucasian/White constituents. The data provided herein
will provide justification to target resources to address the
urban opioid crisis, focused on Black communities and the
economic disparities that contribute to its continuation.

Methods

Any opioid-, heroin- and synthetic opioid-related death data
were collected from online publications of Department of
Health Services of selected states and cities: (1) Drug Over-
dose Deaths by Sex, Age Group, Race/Ethnicity and County,
August 1, 2019 Illinois Residents, 2013-2019 by the Illinois
Department of Public Health; (2) Unintentional Drug- and
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Alcohol-Related Intoxication Deaths in Maryland, 2020
by the Maryland Department of Health; (3) Opioid-related
Fatal Overdoses: January 1, 2014 to March 31, 2018 and
January 1, 2016 to April, 2021 by the Government of the
District of Columbia Office Of The Chief Medical Exam-
iner. Where the parameters of interest could not be accessed
online, the relevant Department of Health was directly con-
tacted for clarification. DC data was only available from
2014 onwards. The Michigan 2013-2018 OOD data was
obtained directly from the Department of Health & Human
Services of the state of Michigan. Pittsburgh, as a major city
with a significant Black demographic could not be separated
from Allegheny County and thus could not be compared in
an equivalent fashion to data presented for “cities.” Fentanyl
data by race was not available for Pennsylvania’s Dept. of

Health for the full range of years included for other states.
However, Philadelphia, PA was available directly from
the city of Philadelphia, and thus was included in Fig. 5.
The rate of change in death for each year was calculated
as percentage change from the first year under considera-
tion, typically 2013 or 2014, as indicated in each graph.
Similarly, changes in homicide deaths were measured as a
percentage change in deaths with respect to the first year of
consideration.

Graphs expressing raw death numbers per 100,000 per-
sons in the population were based on census data from the
United States Census Bureau (https://www.census.gov).
Homicides in a given state were obtained from vital statis-
tics data of the CDC and from FBI Uniform Crime reports
(http://www.disastercenter.com). Raw numbers used for the
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calculations are shown in Supplementary Tables 1-5. “Bal-
timore” directly refers to the city of Baltimore, and does not
include Baltimore County in MD.

Drug-specific Categories are Defined as Follows

“Opioid” deaths comprise of drug overdoses in which any
opiate/opioid drug was recorded as a contributing cause
of death. Heroin deaths are overdoses in which heroin was
reported as a contributing cause. Similarly, “fentanyl” com-
prises OODs in which synthetic fentanyl or fentanyl-derived
opioids were reported as contributing causes of death. Her-
oin and fentanyl drug categories are subsets of “opioid,” and
therefore contribute to the “opioid” values. In some cases,
due to limitations with laboratory testing for heroin, some
deaths reported as overdoses involving “morphine” or the
generic term “opiates” may be heroin overdoses. Therefore,
overdose deaths involving heroin may be slightly underre-
ported in datasets.

Race Definitions and Inclusion

Notwithstanding differences in the meaning of “Black™ and
“African American,” Black ethnic groups of African descent
were not differentiated in any dataset, and thus African
American and Black are treated interchangeably. Likewise,
“Caucasian” and “White” are treated as one group. The term
European American was not used. Hispanic/Latino popula-
tions were excluded in the racial/ethnic comparison of OOD
rates because of the inconsistent reporting over the years and
across cities and states.

Analyses To normalize data across municipalities and
account for differences in population density, overdose
death rates (increase or decrease) were calculated in refer-
ence to a 2013 or 2014 baseline specified as the beginning
year in each graph. A student’s ¢-test was utilized to analyze
aggregate Black/White data across states for 2018 and 2019
and test the hypothesis that there are racial differences in
OOD rates. Year 2020, highlighted with an oval, reflects
the impact of the COVID-19 pandemic when people were
home-confined with limited access to treatment resources,
and represents altered cultural, socioeconomic, neuropsy-
chiatric, and cultural dynamics compared to previous years.
A linear regression and Spearman’s correlation statistic was
utilized in the comparison of OODs to homicides.

Results
Opioid-related deaths were examined in Washington, DC,

and Philadelphia, PA, as well as IL, MD, MI, and their cor-
responding major cities of Chicago, Baltimore, and Detroit
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for a 6-to-8-year period ranging from 2013 to 2020. These
cities have residential diversity, allowing for comparison of
the impact of opioid overdose on Black/African ancestry and
White/Caucasian populations in states identified as hotspots
of the opioid epidemic.

In IL, OOD rates increased from 2013 to 2019 by up to
107%, but jumped to 175% in 2020, a 64% increase from
2019 (Fig. 2A). In the city of Chicago, OODs lagged and
even decreased in 2013-2015 when the rest of IL showed
a 36% spike in cases. By 2019 when statewide OOD levels
stabilized, Chicago OODs increased to 145% of 2013. In
2020, Chicago OODs rose sharply to 259% of 2013 rates,
72% year-to-year 2019-to-2020.

Opioid-related death rates increased in MD from 2013 to
2018, with the city of Baltimore showing the highest rates
of OOD increase compared to non-Baltimore city regions.
By 2018, OODs had increased by 284% in Baltimore city
compared to 157% in non-Baltimore MD (Fig. 2A). In 2019,
Baltimore OODs increased 477% from 2013 (50% from
2018), with OODs surpassing “all other” regions. In 2020,
all of MD showed an upward trajectory of OODs, with the
state rate increasing 30% from 2019.

In MI, the OOD rate in Detroit increased from 2013 to
2018 by 280% versus the rest of MI, which only increased
by 108%, similar to the pattern for MD. Only 6 years were
included in the graph as 2019 and 2020 data were not
available.

DC, though not a state, was evaluated based on empirical
evidence of a rising drug abuse crisis, and the racial, eco-
nomic, and health disparities that exist among its residents
[31]. OODs peaked in 2017 at 239% of the 2013 baseline,
declined significantly in 2018 and rebounded to 239% in
2019. The year 2020 yielded 65% greater OODs than in
2019. DC is divided into 8 regions (wards) and is 43.8%
Black. The majority of Black people reside in Wards 7
(91.5% Black) and 8 (91.6% Black) east of the Anacostia
River (www.dchealthmatters.org/demographicdata). Wards
7 and 8 also have the greatest economic disparity: incomes
equal 49% of the DC average, with 22% of families living
below the poverty line. To understand the impact of the epi-
demic on the underprivileged, OOD rates in wards 7 and 8
were compared to the rest of DC (Fig. 2A, bottom right).
From 2013 to 2019, wards 7 and 8 consistently bore a greater
burden of OODs and exhibited OOD rates greater than other
neighborhoods. In 2020, which included the COVID-19 pan-
demic, OODs spiked city-wide: wards 7 and 8 exhibited a
39% increase over 2019, and all other DC wards (neighbor-
hoods) were at 34% greater than their 2019 OODs. Overall,
whereas individuals in predominantly Black neighborhoods
of DC have disproportionately borne the impact of the opi-
oid epidemic through the years, the COVID-19 pandemic
in 2020 has particular been impactful in raising DC OODs
everywhere.


http://www.dchealthmatters.org/demographicdata

Journal of Racial and Ethnic Health Disparities

A. —e—1iiinois
300 -

——e— Chicago

— ® — Allother

250

N
o
o

00D ( % A from 2013)
&
o

16 17 18 19

Year

13 14 15

——&— Michigan ~—#-— Detroit - m = All other

Now
38 8

g

00D (%A from 2013)
[y [y
8 8

w
o

o

Year

Fig.2 Opioid overdose deaths (all opioids) and heroin overdose
deaths in Illinois, Maryland, Michigan and Washington DC—Com-
parison of Urban Capitals and Rural. A All deaths due to any opi-
oids were analyzed for Chicago, Illinois, and non-Chicago regions
(top left); Baltimore, Maryland, and non-Baltimore city regions of
MD (top right); Detroit, Michigan, and non-Detroit regions of MI
(bottom left); Wards 7 and 8, all of Washington DC, and non-Wards
7 and 8 parts of DC (bottom right). Note that Ward 5 is also con-

Heroin-related Opioid Overdose Deaths

Next, we examined the trend of deaths specifically where
heroin was implicated (Fig.2B), i.e., heroin-involved over-
dose deaths (HODs). Compared to the state of IL overall,
Chicago lagged (2013-2015), suddenly equaled (2016), then
significantly surpassed state rates, and maintained high death
rates from 2017-2020. In fact, whereas all other regions
experienced a considerable reduction in HODs through 2020
(43% above 2013 levels), Chicago HODs were 154% above
2013 levels. Likewise, in Maryland, the trend in HODs
peaked in 2016 up to 203% above 2013 but registered a
sharp decline thereafter such that in 2020 HODs were nearly
indistinguishable from 2013 (Fig. 2B). In MI, HOD rates of
Detroit and all other regions were indistinguishable until
2016 when Detroit surpassed the overall MI rates. In the
year 2018, the last dataset available, HODs remained 115%
higher than the 2013 baseline. By contrast, all other MI
regions were only 42% above the 2013 baseline (Fig. 2B).
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sidered a hotspot for OODs but not calculated with wards 7 and 8,
thus may reduce the extent of disparities for Washington DC’s Black
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monds (overall state or Washington DC data); gray squares (overall
state—city = ‘all other’ regions of that state). Data expressed as per-
cent change over 2013, or 2014 for DC. The large oval highlights data
influenced by the COVID-19 pandemic in 2020

In DC overall in 2016, HOD rates increased steeply to their
peak at 230% from the 2014 baseline year. HOD rates in
2019, however, were 100% over 2014 levels. In Wards 7 and
8, with economically disadvantaged residents, death due to
heroin rose by 513% in 2019 and 694% in 2020; in stark con-
trast to more affluent parts of DC that exclude wards 7 and 8
which recorded 91% reduction in HODs in 2019 compared
to 2014 (Fig. 2B). These data illustrate a focused crisis in
Wards 7 and 8 in DC.

Fentanyl-related Opioid Overdose Deaths

As is well documented, a major contributor to the opioid cri-
sis in America is the introduction of fentanyl and its potent
derivatives into the drug market, mixed with not only heroin,
but also cocaine and other illicit substances. In fact, amphet-
amine overdose deaths are on the rise, often combined with
synthetic opioids (33-35). In IL, FOD rates lagged in com-
parison to HODs 2013-2015; they steadily rose through
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Fig.2 (continued)

2019 but exhibited a sharp rise from 2019 to 2020 (Fig. 3).
In MD, the rates of increase of FODs substantially dwarfed
HODs and overall OODs. The FOD rate increased in a sig-
moidal pattern from 2013 to 2019 when there was a 3155%
increase (Fig. 3). In Michigan in 2019, FOD rates rose
1709% from 2013 baseline compared to HOD which had
increased by only 56%. In DC, FOD rates increased 1909%
from 2014 to 2019, whereas HOD increased 78% during
the same time period (Fig. 3). In 2020, where analyzed,
fentanyl-associated deaths increased ~30% from 2019. Col-
lectively, these data indicate that fentanyl and its analogs,
introduced in combination with other illicit drugs, greatly
contributed to the death rate increases shown in Fig. 2.

Impact of the Opioid Epidemic on Black and White
Residents

At this study’s inception, there was sparse data regarding
the impact of the opioid epidemic on the African American
community in part due to the opioid epidemic having been
initially viewed as a rural White problem. Thus, we evalu-
ated the racial breakdown of opioid-related deaths. In Fig. 4,
at each timepoint, rates of OOD increases were significantly
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higher for Black individuals in all three states and DC (Fig. 4).
In IL, Black OODs rates were 252%, whereas Whites were
72% above their 2013 baseline. Thus, there was a greater than
three-fold disparity in the rate of increase between Black and
White OODs in IL. The discrepancy for OODs in 2020, the
first year of the pandemic, was four-fold greater for Black resi-
dents of IL. In MD, OODs were consistently two-fold greater
for Black residents beginning in 2018, a ratio maintained
through the pandemic in 2020. OOD rates were also more
pronounced in Black Michiganders, with a steep slope through
2018 at 309% in Blacks vs. 102% in Whites. No data was
available past 2018 for MI. Finally, for DC, the rate of increase
of OODs was even more disparate for the Black community.
When the opioid crisis peaked in 2016, it was a defining year
for DC overall, and OODs borne by Blacks increased five-fold
compared to Whites (225% vs. 48% from 2014 baseline). In
2020, the discrepancy widened further: Black residents in DC
experienced a six-fold (600%) greater death rate than Whites
(485% vs. 81% from 2014 baseline). Thus, in all regions ana-
lyzed, unequivocally, OODs have risen from 2013 (Fig. 2,
Fig. 4). However, as OODs in the White population has sta-
bilized (or decreased), the death rate in Blacks continued to
rise approximately six-fold in some cases as in DC (Fig. 4).
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Like in Figs. 2, 3, and 4, the city of Philadelphia showed
an increase in OOD from 2013 that was sustained through
2020 (Fig. 5A, gray-dashed). HODs declined sharply dur-
ing that time span (Fig. 5SA, black solid), a trend that coin-
cided with a 4000% increase in FODs (Fig. 5B). There was
a nearly five-fold greater rate of opioid deaths in Black
vs. White populations in 2020 (Fig. 5C). As compared
to deaths due to homicide in Philadelphia which were
20% below 2013 levels, OODs were ~ 170% higher than
in 2013 (Fig. 5D). Therefore, in Philadelphia, OODs are
increasing at a pronounced, elevated rate even compared
to homicides.

To emphasize the disparity per capita, we used census
data for IL, MD, MI, and for DC (Fig. 6A). In 2013 IL, the
rate of OODs was 5 per 100,000 for both Black and White
residents. In 2020, Black and White deaths had diverged
to 56 vs. 16 per 100,000, respectively. MD recorded a
similar statistic where in 2013, the OODs for Black and
White people per capita was 16.3 vs. 15, respectively. In
2020, OODs per capita increased to 118.8 for Blacks vs.
17 for Whites (Fig. 6A). In 2013 MI, OODs per capita was
slightly greater in Whites (9.7) than Blacks, (7.3) and then
sharply inverted by 2018, where Black per capita OOD
rates were 30.8 vs. 19.4 for Whites. For DC, the disparity
was evident beginning in 2014 when the per capita OOD

rate was 18 vs. 6.5 for Black and White respectively and
broadened every year. By 2020, Black/White OODs in DC
per capita respectively increased to 108 vs. 12 (Fig. 6A).
These data show an accelerated growth in the raw num-
ber of opioid-related deaths for Blacks (Fig. 6A). When
values are averaged for all regions in 2018 and 2019, there
was a statistically significant 2.3 and 2.7-fold greater,
p <0.05, Black compared to White OOD rate (Fig. 6B).
In addition, in states where 2020 data was available, the
pandemic clearly expanded already existing disparities.

Heroin- and Fentanyl-related Deaths in Black
and White Residents

Next, we evaluated heroin and fentanyl’s contributions to
the disparate rise in OODs for Blacks and Whites. Fig-
ure 7A and B shows the difference in percentage increase
for HODs and FODs, respectively. By 2020, HODs were
ten-fold and FODs twelve-fold more prevalent in Black
IL residents. The IL FOD graph (Fig. 6B) shows the
widening gap in fentanyl-induced deaths for Blacks. In
MD in 2015 and 2017, there was no disparity between
Black and White HODs, but by 2020 the gap was wid-
ened: a 4% reduction from 2013 levels for Whites versus
a 66% increase for Blacks. In 2020 in MD, the prevalence
of FODs was approximately two-fold greater in Black
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residents (Fig. 7B). For MI, the trends of Blacks being at
greater risk for overdose continued in 2018, but the differ-
ence in HOD and FOD rates were similar at 4- and 2.4-fold
respectively over Whites (6A vs. 6B for MI). For DC, eth-
nicity data was available from 2016 onward, and thus the
same 2014 baseline as other DC data could not be shown.
Comparing to 2016, both Black and White DC residents
showed a substantial decline in HODs in 2017-2019.
However, FODs (Fig. 7B, right) continued to rise signifi-
cantly over 2016 levels. White fentanyl deaths, although
on the rise, lagged behind the rate of FODs in Blacks. The
year 2019 was the last available report of ethnicity-specific
deaths for each opioid/opiate class in DC. Overall, FODs
rose for all regions analyzed in this report, and revealed a
greater disparity for Blacks.

Comparison of Opioid Overdose Deaths
to Homicides

Lastly, to emphasize the extent of the opioid problem,
OODs were compared to homicides as was done for
Philadelphia (Fig. 5D). The states analyzed have cities
with traditionally high crime rates, inclusive of Chicago,
Detroit, and Baltimore. In all three states and in DC, the
rate of increase in opioid-related deaths were higher than
homicides (Fig. 6). Even in IL, which registered similar
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homicide and OOD rates during 2013-2015, by 2020
OODs had surpassed homicides by three-fold (Fig. 8).
The trend of vastly diverging multi-fold increased rates
of OODs compared to homicides was evident in MD, MI,
as well as DC through 2020. Opioid-related deaths did
not correlate with homicides in any state or DC; Spear-
man’s correlation coefficient, p < 1, P value > 0.05 for each
region.

Discussion

The current opioid crisis is a public health emergent bio-
logical disease and as such, aggressive interdisciplinary
attention is needed to address the social, medical, and legal
implications [35]. As a shift in the afflicted demographic
from rural White to urban Black Americans has become
evident, a compassionate awareness, vigilant surveillance,
and directed corrective action is necessary. In the current
study, we analyze the rate of opioid-related death in the
District of Columbia and four critical states associated
with the opioid crisis: Illinois, Maryland, Michigan, and
Pennsylvania. Expectedly, our results showed a steep
increase in OOD rates, amplified by fentanyl overdose in
major cities in the country. The OOD rates far surpassed
homicide rates in all regions by several fold. When death
rates were normalized against population density, Blacks
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were significantly more impacted—by several fold—in
terms of mortality compared with Whites. The findings
herein should contribute to a national recognition of the
shift in the profile of the opioid epidemic and serve as jus-
tification for resource allocation to address opioid addic-
tion in Black, urban communities; the disproportionately
impacted demographic.

Apart from the loss of lives, the economic burden of the mis-
use of illicit drugs in the USA was estimated at well over $1.0
trillion per year in 2017, to cover the cost of healthcare, lost pro-
ductivity, addiction treatment, and criminal justice involvement
[36]. In 2020, the costs of the epidemic are even greater because
a multi-disciplinary, all hands-on-deck strategy by SAMHSA,
NIDA, social, scientific, academic, and legal entities have been
deployed to tackle complexities of the opioid crisis. Even with
these resources, the age-adjusted rate of deaths involving syn-
thetic opioids other than methadone increased 1040% from 2013
to 2019, with the largest relative increase occurring in the West-
ern United States (67.9%) from 2018 to 2019 [37, 38].

Indeed, in every region analyzed, OODs increased over
the 7-year period from 2013 to 2020. We find the OOD toll
and rate of increase is far greater in cities like DC, but also in
Detroit, Chicago, Baltimore, than the remaining parts of their
respective states (Fig. 2). Most prominent is the predominant

synthetic opioid contribution to OOD rates (Fig. 3), supporting
a significant shift in consumption and usage from ill-prescribed
pharmaceuticals in rural non-urban regions to manufactured
opioids introduced into the street drug market (Figs. 2 and 3)
[39]. For Pennsylvania, our compiled findings show that Phila-
delphia OODs lagged behind that of Pittsburgh and Allegheny
County, with Allegheny County having peaked in 2016 (data not
shown). The Philadelphia data support the trend in other cities
investigated in this study.

In comparing opioid deaths between White and Black indi-
viduals, the latest years analyzed show higher death rates among
Black users in all cities and states (Figs. 4, 5). The data suggests
that Black people are disproportionately dying from drugs adul-
terated with fentanyl- or its derivatives (Fig. 7), consistent with
previous reports [16]. Synthetic opioids like fentanyl derivatives
are very cheap and readily available on the streets mostly as con-
taminated heroin. Increasingly, opioids are also being used with
stimulants such as cocaine and especially with amphetamines
[40]; methamphetamine use disorder increased ten-fold among
Black individuals from 2015 to 2019 [32], expanding the fatal
impact to people with primary dependency on non-opioid sus-
tances. In addition, the time of action of many manufactured opi-
oids is short, requiring less amount and time to achieve euphoric
sensations compared with other opioids [41], and opioids
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Fig.6 Opioid-related deaths
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combined with stimulants could confer enhanced abuse-related
effects that manifest into greater persistence and motivation for
drug seeking, and/or increased likelihood of relapse [42].

As stated previously, the past few years have revealed a shift
in the communities where the opioid epidemic is most wide-
spread. Monnat and Rigg reported that opioid mortality rates
have grown faster in rural areas, especially in the Northeast and
Midwest [43], but the data presented in this report and by oth-
ers show a landscape where opioid overdoses have a staggering
toll on Black communities [25]. Strong data supports that the
increase in urban OOD rates is attributable to the tainting of
drugs with synthetic potent fentanyl, but importantly, there is
equally strong evidence that Blacks receive (1) less appropriate
treatment and rehabilitation, (2) have fewer treatment centers
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available, and (3) may not hold private insurance, and thus expe-
rience a disparity in access to healthcare [44, 45]. A comprehen-
sive strategy to address the opioid abuse and overdose problem
will include awareness of comorbid mental health disease and
research focused on racially disadvantaged individuals [46].
For example, the 1970’s heroin addiction and the 1990’s crack
cocaine epidemic in primarily urban and Black neighborhoods
were not viewed as medical, psychological, or behavioral health
issues, but rather, were particularly punitive, criminalized with
steep sentences that disrupted the social construct of Black fam-
ily life [47]. Muennig et al. [48] has countered the case made
by Case and Deaton [49] to suggest that deaths of despair are
neither a recent problem nor confined to Whites, that with every
epidemic (heroin in the 1970s, crack in the 1980’s HIV/AIDS
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Fig.7 Heroin and fentanyl- A. IL
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in the 1990s and now opioids), Blacks have been the group pre-
dominantly affected, with a resultant spike in death rates com-
pounded by race-based health and healthcare disparities [48, 50].

Treatment approaches that are one-size-fits-all based on
regimen developed with White research participants and few
to no African Americans must be carefully vetted, as discussed
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by our group in Abijo et al., Gondré-Lewis et al., and Limgala
et al. [27, 51, 52]. Vulnerability to cancers, systemic, and psy-
chiatric disorders can vary by ethnicity, but opioid addiction
can as well [53, 54]. Recent genome-wide association studies
(GWAS) have identified two risk alleles for opioid dependence
in Black individuals, KNC1 and KCNG2 involved in potassium
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signaling; very different than a risk variant of the axon guidance
protein RGMA, associated with White opioid dependence [55,
56]. Pacific islanders, Asians, Hispanic individuals also show
different behavioral and biological risk for various diseases [27].
Based on pharmacogenomics, biological response to treatment
also varies for different racial groups. Genetic differences in
metabolism of buprenorphine, used to treat the negative symp-
toms of opioid dependence, may leave patients undertreated
and at increased risk for relapse [57, 58]. Identifying ethnicity-
specific genetic risk profiles is necessary to develop personalized
approaches to opioid addiction treatment.

Some study limitations include that OOD data were not
available for the full period from 2013 to 2020 uniformly
across all states and territories sampled. Additionally, states
differed on the emphasis of reporting on specific opioids
from year-to-year and dependent on local decisions. DC, for
example, began stratifying heroin from fentanyl derivatives
in specific in 2016 when OODs were at their peaks but not in
previous years, etc. (Fig. 7). Nonetheless, all available data
are fully reported in the graphs.

Public Health Relevance and Conclusions
We show an alarming shift in overdose deaths from White

suburban to Black urban communities. The impact of opioid
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epidemic for Blacks is aggravated by its convergence with
COVID-19-induced health concerns and social isolation,
exacerbating already existing social determinants of health.
Because many in this population also experience severe eco-
nomic disparity, housing stability is a critical and ongoing
issue, particularly as it pertains to the maintenance of health
status and the avoidance of negative health outcomes [59].
Urban Blacks frequently reside in health care deserts, with
little access to transportation, child/adult care, and medical
treatment. The logistical barriers associated with traveling
to a medical center across town can be as insurmountable as
the isolation faced by rural communities, impacting access
to behavioral health treatment. The opioid crisis in urban
environments cannot be solved without addressing the hous-
ing crisis and transportation deficiencies faced by the poor,
the underprivileged or those living at the fringes of soci-
ety. Efforts by agencies in all sectors (medical, educational,
housing, legal), and indeed science, must prioritize the dis-
parate impact of opioid drugs on Black communities across
the country. Much like the Department of Health and Human
Services developed the Rural Communities Opioid Response
Program (RCORP), urban community-focused programs for
the socioeconomically disadvantaged are needed to address
barriers to treatment for substance or opioid use disorders. In
this study, we highlight the still-growing unrelenting opioid
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epidemic for Blacks and urban dwellers and advocate a need
for an opioid response that is specific, with focused attention
on urban socioeconomically disadvantaged populations.

From a biological standpoint, precision-based therapeutic
approaches that account for genetic allelic variations in dif-
ferent ethnicities and racial groups are essential to effectively
target relevant mechanisms of addiction in Blacks, Hispanics,
Native Americans, and other minority groups. We herein join
James and Jordan [47] to advocate for a public health framework
where treatment solutions can be tailored to target communities
of color to avoid racial exclusion and repeating past de-valuation
of the experience of Black people with addiction. Siloed efforts
have not worked. Therefore, aside from efforts to remove these
fatal drugs from urban streets, an aggressive holistic public
health response is needed that integrates housing resources, job
navigation and training, transportation, medical care, addiction
psychiatry, and behavioral health counseling. These will begin
to mitigate the SDoMH (Fig. 1), within a social net. In addition,
community education/destigmatization about mental health and
addiction is critical.
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