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Summary
Background Drug overdose is an escalating public health crisis in the United States (U.S.). This study evaluated the
temporal trend of drug overdose-related deaths in the U.S., with an emphasis on identifying disparities across
subpopulations and the contributing drugs.

Methods Using the nationwide death dataset from the National Vital Statistics System (NVSS), we estimated the drug
overdose-related age-standardized mortality rate (ASMR) and temporal trends for individuals aged 12 and older from
2012 to 2022. Excess mortality during the Coronavirus disease 2019 (COVID-19) pandemic was evaluated based on
the pre-pandemic trends using predictive modeling analysis.

Findings Among 809,967 overdose-related deaths during 2012–2022, ASMR increased by 8.9% [95% confidence
interval (CI): 6.0%–11.9%] per year from 2012 to 2019 and increased to 12.9% (95% CI: 2.1%–24.8%) from 2019
to 2022, with the excess ASMR of 16.9% in 2020, increased to 26.4% in 2021 and then decreased to 19.3% in
2022. Significant age, sex, racial/ethnic and geographic disparities were demonstrated, with adolescents (annual
percentage change [APC]:21.6%) and males (APC:13.6%) having the most pronounced increase during the
pandemic. Ethnic minorities especially the non-Hispanic American Indian/Alaska Native experienced the highest
excess ASMR (33.1% in 2020). Illicit fentanyl and synthetics starting with the lowest ASMR in 2012 (1.0 per
100,000), marked the most dramatic increase and became the leading cause of overdose-related death since 2016
(7.5 per 100,000), leading to the highest ASMR by 2022 (27.4 per 100,000). All drug types except heroin
experienced varying degrees of excess ASMRs, with prescription opioid pain relievers (23.5%–55.1%),
benzodiazepines (27.4%–40.9%) and antidepressants (10.4%–17.8%) exhibiting consistent increases from 2020 to
2022, while the excess ASMRs for illicit fentanyl and synthetics (25.3%–10.0%), psychostimulants (32.8%–14.6%)
and methadone (35.0%–33.3%) decreased between 2021 and 2022.

Interpretation Overdose-related mortality is increasing at an alarming rate, and the stark differences point to the need
for targeted interventions to reduce the burden of drug overdose deaths.
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Research in context

Evidence before this study
Drug overdose deaths continue to contribute to overall
mortality and decline in life expectancy in the United States,
resulting in substantial costs to society. During the
Coronavirus disease 2019 (COVID-19) pandemic, the drug
overdose crisis in the United States has further intensified. A
search was conducted on PubMed and Web of Science for
studies on overdose-related deaths in the United States from
January 2020 to December 2022, without any language
restrictions. The search terms were: (“overdose” OR “drug
overdose” OR “overdose deaths”) AND (“US” OR “the United
States”) AND (“COVID-19” OR “SARS-CoV-2” OR “Coronavirus
disease 2019”). To our knowledge, studies have reported a
significant increase in drug overdose deaths in the United
States during the pandemic, with the largest increases in
deaths due to overdoses of fentanyl and other synthetic
opioids. However, the extent of excess deaths related to drug
overdose during the pandemic and how they vary across
demographic groups and specific drug type remains unclear.

Added value of this study
Using the National Vital Statistics System (NVSS) in the
United States, we searched for multiple cause of drug
overdose related deaths (12 years of age or older) (1/1/
2012–12/31/2022) and calculated age-standardized mortality
rate (ASMR). Overall, the ASMR of drug overdose has

significant increased in the past decade, with the annual
percentage change (APC) of 8.9% from 2012 to 2019 and at
an alarm rate of 12.9% during the pandemic, corresponding
to excess ASMRs of 16.9%–26.4% in 2020–2022. The excess
ASMR was consistent across all demographic and racial/ethnic
groups, with the highest excess ASMR found in adolescents
(over 100% in 2021 and 2022), females (over 36% in 2021
and 2022), ethnic minorities especially the non-Hispanic
American Indian/Alaska Native (33% in 2020). Illicit fentanyl
and synthetic drugs showed a significantly upward trend
throughout the study period, although it slowed down during
the pandemic. The excess ASMR of overdoses due to
prescription opioid (23.5%–55.1%), benzodiazepines (27.4%–
40.9%) and antidepressants (10.4%–17.8%) continued to be
elevated during the pandemic.

Implications of all the available evidence
The findings underscore the critical need for an integrated
public health response that targets both the supply of illicit
drugs and addresses the root causes of substance misuse.
There is a need for reinforcement of nationwide strategies
that prioritize comprehensive access to substance use
treatment, mental health support, and targeted interventions
aimed at reducing the impact of social determinants on drug
misuse behaviors.
Introduction
In recent years, drug overdose has become a major
public health challenge in the United States, with heavy
burdens for individuals, families and communities.1,2

Overall, the age-adjusted overdose mortality rate in the
United States rose between 1999 and 2006, remained
stable from 2006 to 2013, then experienced a significant
upward trend from 2013 to 2019, albeit with a slight
decrease in 2018.3 Since 2013, the sharp increase in
overdose deaths related to synthetic opioids (primarily
illegal fentanyl and analogs) has been the most signifi-
cant cause of overdose deaths in the United States.4

Fentanyl, a highly potent synthetic opioid, possesses
an efficacy that surpasses morphine by 50–100 times.5

Illicit fentanyl’s manufacturing simplicity, addictive
nature, and low production cost provide significant
profit potential for illicit drug suppliers.

Since 2020, the crisis has been further exacerbated
with the emergence of the Coronavirus disease 2019
(COVID-19) pandemic.6 Data showed that the number
of overdose-related deaths in the United States reached
above 90,000 in 2020, which was a 31% increase
compared to 2019, and deaths due to synthetic opioid
(primarily fentanyl) use increased by 56%.7 In 2021, the
number of overdose deaths reached a new record high
of more than 100,000, representing a 14% increase
compared to 2020.8 During the pandemic, closure of
substance use treatment clinics, focus of emergency
departments on COVID-19 patients, social distancing
and shelter in place orders affecting mental health,
reduced access to health care and availability of
naloxone, threats to income and supply of substances
for people who use them, may all have resulted in more
overdoses and fewer rescue opportunities.9 Our study
aimed to comprehensively update the data on drug
overdose deaths in the United States, analyze the dif-
ferences among subpopulations and the contributing
drugs, as well as present the dynamic trends of drug
overdose deaths, in hope to inform the development of
targeted health policies.

Using the National Vital Statistics System (NVSS) in
the United States, we provided the latest overdose
mortality trends from 2012 to 2022 and calculated excess
mortality to reflect the difference between actual and
predicted values during the pandemic based on forecast
analysis. We further provided data striated by de-
mographic group (sex, age, race/ethnicity, geographic
areas) and by specific drug type.
www.thelancet.com Vol 74 August, 2024
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Methods
Data source
We conducted a cross-sectional study using mortality and
demographic data from the NVSS, which is available on
the Center for Disease Control and Prevention Wide-
Ranging Online Data for Epidemiologic Research (CDC
WONDER) website.10 The CDC WONDER website in-
cludes over 99% of death certificates issued over all 50
continental states of the United States and the District of
Columbia. It contains comprehensive, unidentified
mortality data for all individuals in the United States.

Study population
The study population included decedents aged 12 years
or older whose cause of death included drug overdose-
related death between January 1, 2012 and December
31, 2022. Drug overdose deaths were identified using
the International Classification of Diseases 10th edition
(ICD-10) codes X40–X44 (unintentional), X60–X64
(suicide), X85 (homicide), or Y10–Y14 (undetermined
intent). All mentioned categories were included in our
assessment without distinction.

We calculated overdose-related deaths and corre-
sponding age-standardized mortality rate (ASMR) over-
all and by sex (male, female), age (in years) (12–19 years,
20–34 years, 35–49 years, 50–64 years, and ≥65 years),
race/ethnicity (non-Hispanic American Indian/Alaska
Native, non-Hispanic Asian, non-Hispanic Black, non-
Hispanic White, Hispanic), and states. Among deaths
with drug overdose as one of the multiple cause-of-
death, CDC identified the type of drug involved based
on ICD-10 codes, and we focus on the T40 class
(poisoning by narcotics and hallucinogens) which in-
cludes the relevant subclasses heroin (T40.1), prescrip-
tion opioids (T40.2), methadone (T40.3), fentanyl
(T40.4), cocaine (T40.5). We also pay attention to other
subclass included benzodiazepines (T42.4), antidepres-
sants (T43.0–T43.2), psychostimulants (T43.6) and other
prescription drugs (T36–T39, T41–T42, T43.3–T43.5,
T43.8–T50.8) (Supplementary Table S1). Race/ethnicity
subgroup analysis covered the period from 1/1/2012 to
12/31/2020 by year and 1/1/2018 to 12/31/2022 by
month. The CDC restructured their classification sys-
tem for race/ethnicity in 2021, which complicates data
comparison between the two eras. Our analysis and
presentation followed the Strengthening the Reporting
of Observational Studies in Epidemiology guidelines.11

Statistical analysis
We calculated age-adjusts death rates using the direct
method. That is, by applying age-specific death rates to
the U.S. standard population age distribution. The
calculation formula is as follows:

ASMR=∑N

i=1(Di/Pi)wi
www.thelancet.com Vol 74 August, 2024
(Di) is the actual number of deaths in age group (i),
(Pi) is the number of the population in age group (i), (wi)
is the weight of age group (i) (based on 2000 U.S.
Census Standard Population distribution), (N) is the
total number of age groups.

Excess mortality was defined as the difference be-
tween the total number of deaths that have occurred and
the number of deaths that are expected in the absence of
a pandemic. We calculated excess mortality by sub-
tracting the projected mortality rate from the observed
values based on forecast analysis. Linear regression
models were used to estimate the predicted mortality
rates via the ordinary least squares method.12 The R-
squared statistic was employed to assess the fitness of
the model, and the choice of models was determined
based on the trend of mortality rates.

To assess the temporal trend for drug overdose
deaths in United States populations aged 12 and over
from 2012 to 2022, we employed Joinpoint analysis, a
piecewise regression technique that examines whether
the trend can be explained by one or multiple seg-
ments.13 Monte Carlo permutation method was used to
determine the effect size and significance.

We used the SPSS version 26.0 (IBM Corp. Released
2019. Armonk, NY, United States: IBM Corp), the
Joinpoint analysis software (version 4.9.1.0; National
Cancer Institute, Bethesda, MD, United States), and R
4.3.2 software for all analyses in our study. A two-sided p
value of less than 0.05 was considered statistically
significant.

Ethics statement
Since the data are available for the general public and
have been fully de-identified, we did not seek approval
from the Institutional Review Board.

Role of the funding source
There was no funding source for this study.
Results
Study population
A total of 809,967 overdose-related deaths aged 12 and
older were identified between January 1, 2012 and
December 31, 2022 (Supplementary Table S2). Males
accounted for two-thirds of deaths. The majority of these
deaths occurred in the 35–49 year age group (34.5%),
followed by the 50–64 year age group (29.6%) and the
20–34 year age group (28.1%). Deaths in non-Hispanic
White accounted for 75.7%, followed by non-Hispanic
Black (12.7%) and Hispanic (9.2%). Furthermore,
87.8% of the deaths were unintentional, and 7.3% were
suicide. We observed that 50.6% of deaths occurred at
the decedent’s home, 23.9% at medical facility, and
23.5% at other/unknown locations.
3
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Temporal trend of drug overdose-related mortality
and excess mortality during the COVID-19
pandemic
Before the pandemic, overdose-related ASMR increased
from 17.0 (per 100,000 persons) in 2012 to 27.8 in 2019.
During the pandemic, the mortality rate surged to 36.0 in
2020 and 41.2 in 2021, translating to a 16.9% (2020) and
26.4% (2021) increase in observed ASMR compared to
the projected trend. From 2021 to 2022, the mortality rate
remained stable (41.0 in 2022), while the excess ASMR
decreased to 19.3% (2022) (Table 1, Supplementary
Fig. S1). For Joinpoint analysis, the ASMR of drug
overdose increased by 8.9% [95% confidence interval
(CI): 6.0%–11.9%] per year from 2012 to 2019 and by
12.9% (95% CI: 2.1%–24.8%) from 2019 to 2022
(Supplementary Table S3).

Drug type subgroup analysis
During the pandemic, the percentage differences be-
tween the observed and projected ASMRs were consid-
erable across all drug types except heroin and cocaine.
Notably, the excess ASMR for prescription opioid pain
relievers (23.5% in 2020, 43.9% in 2021 and 55.1% in
2022), benzodiazepines (27.4% in 2020, 39.1% in 2021
and 40.9% in 2022) and antidepressants (10.4% in 2020,
13.6% in 2021 and 17.8% in 2022) displayed continued
increases from 2020 to 2022. In addition, from 2021 to
2022, the excess ASMRs were decreased for illicit fen-
tanyl and synthetics (25.3%–10.0%), psychostimulants
(32.8%–14.6%) and methadone (35.0%–33.3%)
(Table 2). For Joinpoint analysis, the ASMR of pre-
scription drugs shown an upward trend from 2012 to
2022, with the annual percentage change (APC) of 8.2%
(95% CI: 6.7%–9.6%). The ASMR of illicit fentanyl and
synthetics increased by 64.8% (95% CI: 46.7%–85.1%)
from 2012 to 2019, then slowed down with an APC of
22.9% (95% CI, 9.4%–38.1%) from 2019 to 2022. The
ASMR of heroin was increased from 2012 to 2016 (APC:
26.2%; 95% CI: 19.3%–33.4%), plateaued from 2016 to
2020, then decreased from 2020 to 2022 (APC: −34.8%;
95% CI: −45.4% to −22.2%). The ASMR of cocaine
remain stable from 2012 to 2014, increased from 2014
to 2017 (APC: 33.3%; 95% CI: 10.3%–61.3%), then
slowed down from 2017 to 2022 (APC: 14.0%; 95% CI:
9.3%–19.0%). The ASMRs of benzodiazepines, antide-
pressants, and psychostimulants showed upward trends
throughout the whole study period, with the APC of
5.5% (95% CI: 2.8%–8.1%), 2.4% (95% CI: 1.8%–3.1%)
and 28.6% (95% CI: 26.8%–30.5%) from 2012 to 2022,
respectively (Fig. 1, Table 3).

We further analyzed mortalities among drug types and
stratified by sex, age and race/ethnicity, significant dis-
parities in the percentage change of mortalities during the
study period were observed (Supplementary Table S4).
Notably, across all drug types, the highest percentage in-
crease was observed in illicit fentanyl and synthetics-
related deaths. Specifically, the most pronounced
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percentage increase in illicit fentanyl and synthetics-related
deaths were observed in males, 12–19-year-old age group
and non-Hispanic Black (Supplementary Table S4).

Sex subgroup analysis
From 2012 to 2022, the burden of overdose deaths for
males was generally higher than that of females. How-
ever, females experienced more excess ASMR than
males during the pandemic (20.2% vs.18.6% in 2020
and 38.7% vs. 26.9% in 2021, respectively) (Table 1).
From 2021 to 2022, the excess ASMR remained stable
for females (36.4% in 2022), while it decreased for
males (20.1% in 2022) (Table 1, Fig. 2A). For Joinpoint
analysis, the APC of ASMR was almost twice as large for
males than females from 2012 to 2019 (10.8% vs. 5.5%,
respectively), while this gap narrowed between 2019 and
2022 (13.6% vs.10.8%, respectively) (Supplementary
Table S3).

Age subgroup analysis
From 2020 to 2022, the ASMR of drug overdose was
highest for adults aged 35–49 (54.0 in 2020 to 63.1 in
2022 per 100,000) and lowest for people aged 12–19 (5.0
in 2020 to 5.3 in 2022 per 100,000) (Table 1, Fig. 2B).
When compared to predicted values, people aged 12–19
experienced the most pronounced excess mortality
(92.3% in 2020 and 116.4% in 2021). Furthermore, the
excess ASMR continued increasing for the 12–19 year
age group (118.8% in 2022) and the ≥65 year age group
(17.6% in 2022) from 2021 to 2022, while it was
decreased for other age groups during the same period
(Table 1). Joinpoint analysis demonstrated the ASMR of
drug overdose increased to varying degrees during the
past decade in all age groups, with people aged 12–19
experiencing the greatest percentage change from 2018
to 2022 (APC: 21.6%; 95% CI: 3.5%–42.9%)
(Supplementary Table S3).

Race/ethnicity subgroup analysis
The observed mortality rates in 2020 were significantly
higher when compared to projected mortality rates in all
races/ethnicities. This trend was particularly noted for
non-Hispanic American Indian/Alaska Native with an
excess ASMR of 33.1%, followed by non-Hispanic Black
(22.1%) and Hispanic (21.1%), while non-Hispanic
White was the lowest (20.1%) (Supplementary
Table S5). When grouped by race and sex, the excess
ASMRs for males were higher than females across all
races/ethnicities, except for non-Hispanic American In-
dian/Alaska Native (41.9% in females vs. 28.0% in males)
(Supplementary Table S5). In addition, we analyzed the
trends of ASMR across all race/ethnic subgroups be-
tween 1/2018 and 12/2022 by month. Similar trends to
the previous analyses by year were observed, with the
highest mortality observed in non-Hispanic American
Indian/Alaska Native and then non-Hispanic Black
(Supplementary Fig. S2).
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Fig. 1: All-cause age-standardized mortality rate (ASMR) for drug
overdose per 100,000 persons in the United States (≥ 12 years)
by drug type, 2012–2022. Drug overdose deaths were identified
using International Classification of Diseases 10th Revision (ICD-10)
multiple cause-of-death codes X40–X44, X60–X64, X85 and Y10–
Y14. Among these deaths, the following ICD-10 multiple cause-of-
death codes indicate the drug types involved: heroin (T40.1), pre-
scription opioids (T40.2), methadone (T40.3), fentanyl (T40.4),
cocaine (T40.5), benzodiazepines (T42.4), antidepressants (T43.0–
T43.2), psychostimulants (T43.6) and other prescription drugs (T36–
T39, T41–T42, T43.3–T43.5, T43.8–T50.8). Age-standardized mor-
tality rate were calculated using the direct method and the 2000 U.S.
standard population. OPR: opioid pain relievers.
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Geographic area subgroup analysis
Significant geographic variation in overdose-related
mortality was observed during the pandemic, with the
highest ASMR observed in West Virginia (increase from
88.2 in 2020 to 97.3 in 2021, and decrease to 91.3 in
2022 per 100,000), followed by the District of Columbia,
Louisiana, and Tennessee. However, the top three states
Type of drugs Trend segment Segmen

Lower

Prescription drugs 1 2012

Prescription OPR 1 2012

Illicit fentanyls and synthetics 1 2012

2 2019

Heroin 1 2012

2 2016

3 2020

Cocaine 1 2012

2 2014

3 2017

Methadone 1 2012

Benzodiazepines 1 2012

Antidepressants 1 2012

Psychostimulants 1 2012

Note: OPR, opioid pain relievers.

Table 3: Trend segment analysis and annual percentage change (APC) in multip
United States by drug type, 2012–2022.
with excess ASMR were Vermont, Virginia, and South
Carolina (Fig. 3, Supplementary Table S6).
Discussion
In recent years, the United States has witnessed a sig-
nificant increase in overdose-related deaths. The pur-
pose of this study was to provide insight into the
temporal trend of drug overdose-related deaths and
excess deaths during the COVID-19 pandemic in the
United States. Our study revealed that overdose-related
deaths significantly increased in the United States dur-
ing the past decade. The ASMR of drug overdose
increased by 8.9% from 2012 to 2019 and increased to
12.9% during 2019–2022. Overall, excess ASMR during
the pandemic increased from 16.9% in 2020 to 26.4% in
2021 and decreased to 19.3% in 2022, with excess
ASMR being higher in females than in males. Age
subgroup analysis showed that the excess ASMRs were
most pronounced in the adolescent population (about
100% in 2020–2022). Furthermore, the greatest excess
ASMR occurred in the non-Hispanic American Indians/
American Native group (above 30% in 2020) and the
lowest in the non-Hispanic White group (20% in 2020).
Illicit fentanyl and synthetics showed a significant
growth trend through the study period, accounting for
over 60% of total mortality during the pandemic.

During the pandemic, the excess mortality due to
drug overdose in the United States significantly
increased, especially among adolescents. Fentanyl was
identified in 77.1% of adolescent drug overdose deaths
in 2021, and the increasing presence of fentanyl in
counterfeit medications such as prescription opioids,
benzodiazepines, and other drugs may have played a
pivotal role in this shift.14,15 Adolescents in particular are
t endpoints APC (95% CI) p value

Upper

2022 8.2 (6.7–9.6) <0.001

2022 0.3 (−1.6 to 2.3) 0.696

2019 64.8 (46.7–85.1) <0.001

2022 22.9 (9.4–38.1) 0.005

2016 26.2 (19.3–33.4) 0.001

2020 −5.2 (−13.2 to 3.6) 0.153

2022 −34.8 (−45.4 to −22.2) 0.005

2014 8.2 (−10.5 to 30.9) 0.277

2017 33.3 (10.3–61.3) 0.017

2022 14.0 (9.3–19.0) 0.002

2022 −1.7 (−3.8 to 0.3) 0.090

2022 5.5 (2.8–8.1) 0.001

2022 2.4 (1.8–3.1) <0.001

2022 28.6 (26.8–30.5) <0.001

le cause of drug overdose-related age-standardized mortality rate in the
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Fig. 2: All-cause age-standardized mortality rate (ASMR) for drug overdose per 100,000 persons in the United States (≥ 12 years) by sex
(A) and by age (B), 2012–2022.
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vulnerable to substance use and are at increased risk for
long-term problems. Furthermore, the stress related to
the social isolation and lockdown measures during the
pandemic increased the prevalence of depression, sui-
cidal ideation, and suicide attempts among teenagers.16

Böttcher et al. provide a more effective age-stratified
prediction method based on an ensemble Kalman fil-
ter, which shows that the deaths of drug overdoses will
continue to increase in all relevant age groups in
2023–2024, with the most significant deaths occurring
in those under 30 years of age.17 Amidst the escalating
www.thelancet.com Vol 74 August, 2024
supply of illegal fentanyl, the increasing number of
adolescent overdose deaths underscores the urgent need
to strengthen mental health education for this vulner-
able group, and combining prescription monitoring
programs to facilitate greater services for adolescent
substance use behaviors.

The emergence of synthetic opioids has character-
ized the third wave of the opioid crisis that began in
2013, particularly involving the illicit manufacture of
fentanyl.18 The Department of Health and Human Ser-
vices (DHHS) of the United States formally announced
7
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Fig. 3: All-cause age-standardized mortality rate (ASMR) for drug overdose per 100,000 persons and excess ASMR in the United States
by states, 2020–2022. (Top) State-level observed ASMR per 100,000 in 2020–2022; (Bottom) State-level excess ASMR in 2020–2022. The
excess ASMR in 2020–2022 was calculated by subtracting the projected ASMR, predicted using a linear regression model with ordinary least
squares based on data from 2012 to 2019, from the observed ASMR values.
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the opioid crisis in 2017 and enacted appropriate mea-
sures aimed at stemming the tide of this crisis. How-
ever, these endeavors were disrupted by the unexpected
COVID-19 pandemic. Reductions in general services
during the pandemic such as naloxone accessibility and
needle exchange services, and reduced access to emer-
gency care among overdoses, may put these vulnerable
populations at greater risk.19 Furthermore, the closure of
substance use treatment clinics and the accessibility of
telemedicine services posed a number of challenges for
people with opioid use disorder (OUD).20 Research in-
dicates a sharp decline in methadone supply at the
pandemic’s onset, despite with relaxed regulations by
Substance Abuse and Mental Health Service Adminis-
tration, barriers to methadone use persist.21 In addition,
a study from the Rhode Island Data Ecosystem (RIDE)
found that 53% of people who died from overdose were
in their personal residences, suggested that social
isolation, reduced social support, and increased use of
drugs alone may all exacerbate overdose risk.22 Study has
predicted that by the end of 2030, 1.2 million people in
the United States will die from overdoses of opioids,
primarily due to fentanyl.23 Comprehensive measures
urgently needed to be taken, including expanding health
services for patients with OUD, and monitor the avail-
ability of illicit drugs to alleviate the severity of the
opioid crisis.

Racial/ethnic disparities in overdose-related mortal-
ity during the pandemic have been exacerbated.24–26 Our
study confirmed a disproportionate increase in excess
all-cause overdose related mortality among ethnic mi-
norities during the pandemic. Yet what are the potential
reasons behind this troubling trend? Studies have
shown that minority groups are less likely to receive
behavioral health telehealth services and to seek treat-
ment for OUD; additionally, minority groups face a lack
of culturally appropriate services and discrimination
within the healthcare system, which may make it diffi-
cult for individuals to access treatment for addiction
leading to an increased risk of overdose.27 Furthermore,
overdose deaths from fentanyl during the pandemic
disproportionately affected Black communities. Black
people who use drugs are likely to be exposed to fenta-
nyl, which is often unintentional and may reflect a
reduced ability to avoid unwanted exposure.28 Nonethe-
less, minority populations have been largely ignored in
the drug overdose crisis, which has been over-
whelmingly portrayed on the national political stage as a
“White problem” in recent years.29,30 Targeted in-
terventions are needed to address the differences in
access to treatment for drug overdoses, prevention of
drug abuse, and recovery support services among mi-
nority groups.

Our study revealed that the pandemic further exac-
erbated the burden of overdose-related deaths, with
excess deaths peaking in 2021 (26.4%). As the impact of
the pandemic lessened and medical and nursing ser-
vices returned to normal, the overall excess mortality
showed a decreasing trend in 2022 (19.3%). However,
the overdose-related excess deaths continued to increase
in 2022 among certain populations, including females,
adolescents and ethnic minorities. Our findings sug-
gested that the continuing impact of the post-pandemic
phase on these populations still requires further
www.thelancet.com Vol 74 August, 2024
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attention, and targeted intervention measures need to be
implemented as soon as possible.

We acknowledged the following limitations. We
identified decedents with an overdose-related diagnosis
through the ICD-10 codes, which is prone to misclas-
sification bias. Using the CDC WONDER database, we
discussed overdose-related deaths during the COVID-19
pandemic, which cannot reflect other possible factors
that may influence trends in overdose-related deaths,
such as policy changes, socioeconomic status, and so-
cietal pressures. The data used in the study were based
on death certificates, which may not always accurately
reflect the true cause of death. For example, some peo-
ple may have died from an overdose due to multiple
drugs, but their death certificates only listed one drug,
resulting in underestimates of drug-induced deaths.

In conclusion, in this cross-sectional study, the
burden of drug overdose-related deaths in the United
States has significantly increased from 2012 to 2022 and
exacerbated during pandemic, with excess ASMRs of
16.9%–26.4% in 2020–2022. During the pandemic,
major disparities existed with the highest excess ASMR
found in adolescents, females, ethnic minorities espe-
cially the non-Hispanic American Indian/Alaska Native
group. Illicit fentanyl and synthetic drugs are the pri-
mary cause of drug overdose deaths during the
pandemic. Comprehensive measures are needed to
reduce the burden of drug overdose deaths.
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