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EditordThe increasing prevalence of opioid-related deaths
across the USA prompted the US Department of Health and
Human Services to declare opioid overdoses a public health
crisis in 2017.1,2 Here we hypothesised that disaggregating
opioid-related overdose deaths and intention by race will
uncover differences in geography, age, and opioid overdose
intention within the USA. To test our hypothesis, we
conducted an observational, cross-sectional study utilising
death certificate data from the US National Vital Statistics
System (NVSS) dataset containing vital events from 2005 to
2017 under a data use agreement. This study was approved
by the Stanford Institutional Review Board (#53429) as non-
human subject research.

The International Statistical Classification of Diseases and
Related Health Problems, Tenth Revision (ICD-10) codes
T40.0eT40.4 and T40.6 were used to identify deaths attrib-
utable to opioid overdose. Data collected were disaggregated
by race and subanalysis was conducted by state, age, gender,
and overdose intention. The mean crude 13-yr overdose
prevalence rates per 100 000 people for state-level data were
calculated using the US Census Bureau American Commu-
nity Survey (ACS) population estimate for each race as the
denominator (Supplementary Fig. S1). Heat maps indicating
population-adjusted death rates attributable to opioid over-
dose (deaths per 100 000 people) were generated using
Geographic Heat Map in Microsoft Excel (Redmond, WA,
USA). The age and gender of opioid overdose deaths were

examined for each race. Overdose intention was identified
using ICD-10 code categories derived from associated cause-
of-death terms on death certificates. The ICD-10 codes for
overdose intention consisted of accidental (X40eX44), assault
(X85), intentional self-harm (X60eX64), and undetermined
intent (Y10eY14). Descriptive statistics were applied to
summarise opioid-related deaths for each racial group. Mean
death rate and 95% confidence interval (CI) were reported for
state-level data.3 All analyses were conducted in R Studio
version 1.4.1717 (RStudio, Inc., Boston, MA, USA).

We identified 330 217 opioid-related deaths from the
NVSS dataset including 274 378 for non-Hispanic White, 25
657 for Hispanic, 2037 for Asian/Pacific Islander, and 28 145
for Black individuals. The prevalence of opioid overdose
deaths per 100 000 within the USA was highest for non-
Hispanic White (10.693, [10.691e10.695]), followed by Black
(5.699, [5.695e5.703]), Hispanic (3.862, [3.861e3.864]), and
Asian/Pacific Islander (1.018, [1.016e1.019] individuals. For
each state, the 13-yr average opioid overdose prevalence by
race was determined (Supplementary Table S1). As observed
by others,4,5 West Virginia had the highest prevalence of
opioid overdoses among non-Hispanic White (26.47,
[26.41e26.54] and Black (23.7, [22.1e25.7]) populations (Fig
1a). However, when disaggregating the state-level data by
race, New Mexico, rather than West Virginia, had the highest
prevalence of opioid overdose deaths for the Hispanic pop-
ulation (16.0, [15.8e16.1]). For Black individuals opioid
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Fig 1. Disaggregation by race of opioid overdose deaths within the United States. (a) Opioid overdose prevalence by state. Average 13-yr
crude prevalence of opioid overdose deaths per 100 000 for non-Hispanic White, Hispanic, Asian/Pacific Islander, and Black individuals.
Among the non-Hispanic White population, the highest prevalence of opioid overdose deaths included West Virginia (26.47), Nevada
(24.51), Maryland (19.30), Rhode Island (19.19), Massachusetts (16.33), New Hampshire (16.30), Utah (15.97), Ohio (15.91), Kentucky (15.65),
and Oklahoma (14.87). Among the Hispanic population, New Mexico (15.96), Massachusetts (11.51), New Hampshire (10.65)*, Rhode Island
(9.40), Connecticut (8.60), Maine (8.14)*, Michigan (8.04), Ohio (7.75), Utah (7.49), and Alaska (6.91)*. Among the Black population, West
Virginia (23.74), Vermont (17.21)*, Montana (16.56)*, Wisconsin (14.65), Maryland (13.98), Washington (12.90), Nevada (12.41), Rhode Island
(12.39), Illinois (12.38), and Missouri (12.32). The Asian/Pacific Islander population prevalence was <4 for all 50 states. *Calculations for
13-yr crude prevalence were based on <100 deaths. (b) Gender and age distributions for the opioid overdose deaths in the USA. Age (in
years) of opioid overdose death reported as a percentage of opioid overdose cases. Red bar¼female, blue bar¼male. (c) Percentage of
opioid overdose deaths based on ICD-10 code cause, including accidental (blue), intentional self-harm (pink), and undetermined intent
(purple). Opioid overdose mortality as a result of assault was <0.5% among each racial/ethnic group (0.2% for non-Hispanic White, 0.1%
forHispanic, 0.2% for Asian/Pacific Islander, and 0.3% for non-Hispanic Black).
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overdose deaths were the highest in the Midwestern states
including Missouri, Illinois, and Wisconsin when compared
with the prevalence for all other races within these states
(Supplementary Table S1, Fig 1a). The Asian/Pacific Islander
population had a 4e10-fold lower prevalence of opioid
overdose deaths relative to other ethnicities. Taken together,
the state-level data by race identify that New Mexico has the
highest opioid overdose prevalence for Hispanics within the
USA. Previously unrecognised regions, such as the Midwest,
have a high prevalence of opioid overdose deaths among
Black individuals.

When considering age, the distribution of opioid-related
deaths among the Black population tends to be older with
a median age group (45e54 yr) vs the non-Hispanic White
(35e44 yr), Hispanic (35e44 yr), and Asian/Pacific Islander
(25e34 yr) populations (Supplementary Table S2). Further
separation by gender shows the age groups for the Black
population tend to be older whereas that of Asian Pacific
Islanders tends to be lower (Fig 1b). However, the number of
males overdosing relative to females is approximately two-
fold higher across all races (Supplementary Table S3).
Although opioid mortality occurs with the highest burden
for adults aged 24e35 yr,6 we find separating opioid deaths
by race that Black males and females have the highest opioid
mortality burden at an older age of 45e54 yr. In both
metropolitan and non-metropolitan areas, synthetic opioid
use among the Black population is linked with more opioid
deaths in this older age demographic,7,8 which could be
responsible for differences in age identified. Understanding
these differences is important since the Black population
surpassed the White population in average annual growth in
opioid-related deaths.9 In the context of our study, the age
group affected by opioid overdose deaths for Black in-
dividuals may require a separate more targeted strategy
focusing on this older age demographic relative to other
races.

The intention for opioid overdose across all races is pri-
marily accidental (Fig 1c). Importantly, opioid overdose deaths
for Asian/Pacific Islander individuals caused by intentional
self-harm are also at least two-fold more frequent than for
other races (Fig 1c). Subanalysis by gender identifies that 23%
of female deaths were classified as intentional self-harm
among Asian/Pacific Islander individuals as opposed to 8%
for male Asian Pacific Islander individuals and 4e11% for fe-
males of other races (Supplementary Table S4). Although sui-
cide is the 10th leading cause of death in the USA, when
examined by race, suicide is the leading cause of death for
Asians/Pacific Islanders age 15e24 yr old.10

Within the context of opioid use, this indicates how social
and cultural differences need to be understood in order to
end the opioid epidemic.11 Our study provides a more in-
depth understanding of those impacted by the opioid
epidemic in the USA and identifies potential areas where
efforts should be focused to address the opioid epidemic.
Our data are observational and limited with regards to po-
tential confounders such as income, education, concurrent
illness and medications, and differences in opioid treatment
policies for each state. The causes of death determined by

the medical examiner are based on available information at
the time of death. Even considering these limitations, these
findings highlight how race may impact opioid overdose
deaths, and suggest that future controlled prospective
studies are needed.
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Appendix A. Supplementary data

Supplementary data to this article can be found online at
https://doi.org/10.1016/j.bja.2022.06.005.

References

1. Seth P, Rudd RA, Noonan RK, Haegerich TM. Quantifying
the epidemic of prescription opioid overdose deaths. Am J
Public Health 2018; 108: 500e2

2. Centers for Disease Control and Prevention. Multiple cause
of death 1999-2017. CDC wonder online database. Available
from: https://wonder.cdc.gov/mcd.html [accessed February
3, 2022].

3. Ruggles S, Flood S, Foster S, et al. IPUMS USA: Version 11.0
[dataset]. Minneapolis: MN: IPUMS; 2021. Available from:
https://doi.org/10.18128/D010.V11.0 [Accessed 13 January
2022]

4. Lyle Cooper R, Thompson J, Edgerton R, et al. Modeling
dynamics of fatal opioid overdose by state and across
time. Prev Med Rep 2020; 20, 101184

5. Compressed mortality file 1999-2005. CDC wonder online
database. Available from: http://wonder.cdc.gov/cmf-
icd10.html. [Accessed 12 January 2022]

6. Gomes T, Tadrous M, Mamdani MM, Paterson JM,
Juurlink DN. The burden of opioid-related mortality in the
United States. JAMA Netw Open 2018; 1, e180217

7. Allen B, Nolan ML, Kunins HV, Paone D. Racial differences
in opioid overdose deaths in New York City, 2017. JAMA
Intern Med 2019; 179: 576e8

8. Lippold K, Ali B. Racial/ethnic differences in opioid-
involved overdose deaths across metropolitan and non-
metropolitan areas in the United States, 1999-2017. Drug
Alcohol Depend 2020; 212, 108059

9. Furr-Holden D, Milam AJ, Wang L, Sadler R. African
Americans now outpace whites in opioid-involved over-
dose deaths: a comparison of temporal trends from 1999
to 2018. Addiction 2021; 116: 677e83

10. CDC. National Center for injury prevention and control.
Web based injury statistics query and reporting System
(WISQARS). Available from: http://www.cdc.gov/injury/
wisqars/index.html [accessed January 12 2022].

11. Volkow ND. To end the opioid crisis, we must address
painful social disparities. Drug Alcohol Depend 2021; 222,
108678

doi: 10.1016/j.bja.2022.06.005
Advance Access Publication Date: 2 July 2022

© 2022 British Journal of Anaesthesia. Published by Elsevier Ltd. All rights reserved.

e68 - Correspondence

https://doi.org/10.1016/j.bja.2022.06.005
http://refhub.elsevier.com/S0007-0912(22)00297-5/sref1
http://refhub.elsevier.com/S0007-0912(22)00297-5/sref1
http://refhub.elsevier.com/S0007-0912(22)00297-5/sref1
http://refhub.elsevier.com/S0007-0912(22)00297-5/sref1
https://wonder.cdc.gov/mcd.html
https://doi.org/10.18128/D010.V11.0
http://refhub.elsevier.com/S0007-0912(22)00297-5/sref4
http://refhub.elsevier.com/S0007-0912(22)00297-5/sref4
http://refhub.elsevier.com/S0007-0912(22)00297-5/sref4
http://wonder.cdc.gov/cmf-icd10.html
http://wonder.cdc.gov/cmf-icd10.html
http://refhub.elsevier.com/S0007-0912(22)00297-5/sref6
http://refhub.elsevier.com/S0007-0912(22)00297-5/sref6
http://refhub.elsevier.com/S0007-0912(22)00297-5/sref6
http://refhub.elsevier.com/S0007-0912(22)00297-5/sref7
http://refhub.elsevier.com/S0007-0912(22)00297-5/sref7
http://refhub.elsevier.com/S0007-0912(22)00297-5/sref7
http://refhub.elsevier.com/S0007-0912(22)00297-5/sref7
http://refhub.elsevier.com/S0007-0912(22)00297-5/sref8
http://refhub.elsevier.com/S0007-0912(22)00297-5/sref8
http://refhub.elsevier.com/S0007-0912(22)00297-5/sref8
http://refhub.elsevier.com/S0007-0912(22)00297-5/sref8
http://refhub.elsevier.com/S0007-0912(22)00297-5/sref9
http://refhub.elsevier.com/S0007-0912(22)00297-5/sref9
http://refhub.elsevier.com/S0007-0912(22)00297-5/sref9
http://refhub.elsevier.com/S0007-0912(22)00297-5/sref9
http://refhub.elsevier.com/S0007-0912(22)00297-5/sref9
http://www.cdc.gov/injury/wisqars/index.html
http://www.cdc.gov/injury/wisqars/index.html
http://refhub.elsevier.com/S0007-0912(22)00297-5/sref11
http://refhub.elsevier.com/S0007-0912(22)00297-5/sref11
http://refhub.elsevier.com/S0007-0912(22)00297-5/sref11
https://doi.org/10.1016/j.bja.2022.06.005

