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Drug overdose deaths among women 
1999–2021 in the United States:  
Differences by race, ethnicity, and age
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Hannah B Apsley1  and Alexis R Santos-Lozada1

Abstract
Background: The U.S. drug overdose epidemic is increasingly severe and steep increases have been seen among 
women.
Objective: To explore trends in drug overdose deaths among women in the United States by race, ethnicity, and age 
group.
Design: This study is a retrospective observational study of drug overdose deaths among U.S. women from 1999 to 
2021.
Methods: We use CDC WONDER Multiple Causes of Death files data using International Classification of Diseases, 10th 
Revision (ICD-10) codes X40–X44, X60–X64, X85, and Y10–Y14 to identify overall drug overdose deaths, T40.5 for 
cocaine-related deaths, T40.0–T40.4, T40.6 for opioid-related deaths, T42.4 for benzodiazepines, and T43.6 to identify 
psychostimulants. Race and ethnicity were defined as non-Hispanic Black, White, American Indian/Alaska Native (AI/
AN), Asian, and Hispanic. We calculated overdose death rates per 100,000 women for all overdose deaths and for 
specific drugs by year, stratified by race and ethnicity.
Results: From 1999 to 2021, overdose deaths among all women in the United States increased by 480%. Overdose 
deaths rose 750% for non-Hispanic AI/AN women, 490% for non-Hispanic Black women, 450% for non-Hispanic White 
women, 325% for Hispanic women, and 150% for non-Hispanic Asian or Pacific Islander women. Women ages 35–44 
and 45–54 saw the largest increases in overall overdose deaths. Cocaine-related deaths were more prevalent among 
non-Hispanic Black women, opioid and methamphetamine-related deaths were more prevalent among non-Hispanic AI/
AN women, and benzodiazepine-related deaths were more prevalent among non-Hispanic White women.
Conclusion: Increases in overdose deaths were noted in all races, ethnicities, and age groups, with deaths continuing to 
accelerate in 2021. Our study highlights a need for interventions expanding access to medications for opioid use disorder, 
naloxone, fentanyl test strips, and contingency management while accounting for gendered roles and vulnerabilities.

Plain language summary 
Drug overdose deaths among women 1999–2021 in the United States: Differences by race/ethnicity and 
age
Background: The U.S. drug overdose epidemic is increasingly severe and steep increases have been seen among 
women. The study aimed to explore trends in drug overdose deaths among women in the U.S. by race, ethnicity, and 
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age group. From examining these differences, the researchers sought to offer insights to inform overdose prevention 
strategies for women who use drugs and face different treatment needs.
Methods: We used CDC WONDER Multiple Causes of Death files data to identify drug overdose deaths overall and 
by type (cocaine-related, opioid-related, benzodiazepine-related, and psychostimulant-related) among U.S. women from 
1999–2021. Race and ethnicity were defined as Non-Hispanic Black, White, American Indian/Alaska Native (AI/AN), 
Asian, and Hispanic. We calculated overdose death rates per 100,000 women for all overdose deaths and for specific 
drugs by year, grouped by race and ethnicity.
Results: Increases in overdose deaths were noted in all races, ethnicities, and age groups, with deaths continuing to 
accelerate in 2021. Our findings were: Overdose deaths among all women in the United States increased by 480%. 
Specifically, overdose deaths rose by: 750% for Non-Hispanic AI/AN women 490% for Non-Hispanic Black women 450% 
for Non-Hispanic White women 325% for Hispanic women 150% for Non-Hispanic Asian or Pacific Islander women. 
Women ages 35–44 and 45–54 saw the largest increases in overall overdose deaths. Cocaine-related deaths were more 
prevalent among Non-Hispanic Black women. Opioid and methamphetamine-related deaths were more prevalent among 
Non-Hispanic AI/AN women. Benzodiazepine-related deaths were more prevalent among Non-Hispanic White women.
Conclusions: Our study highlighted a need for interventions expanding access to medications for opioid use disorder 
(MOUD), naloxone, fentanyl test strips, and contingency management while taking roles and vulnerabilities specific to 
women into account.
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Introduction

Drug overdose deaths overall and among 
women

Drug overdose deaths in the United States continue to be 
of concern, rising from around 17,000 in 1999 to over 
100,000 in 2021.1 The national rise in overdose deaths has 
occurred in waves characterized by increases due to pre-
scription opioid-related deaths beginning in the 1990s, 
then increases in heroin-related deaths around 2010, soar-
ing increases in synthetic opioids such as fentanyl in 2013, 
and a current fourth wave characterized by increases in 
opioid, namely fentanyl, and stimulant-related deaths.2,3 
While drug overdose deaths are increasing on a national 
level, sex differences in these deaths are evident. Overall, 
more men die from drug overdose yearly, accounting for 
70% of overdose deaths in 2022,1 yet growing evidence 
suggests increasing overdose deaths among women.4,5

Drug overdose deaths among women jumped from 
5591 in 1999 to 32,398 in 2021.1 Substance use outcomes 
and deaths warrant the exploration of sex differences as 
several biological differences in males and females exist to 
influence the short-term and long-term effects of substance 
use by sex.6 In addition, some evidence, though mixed, 
suggests the subjective effects of drugs being influenced 
by ovarian hormones.6 Specifically, certain stages in men-
strual cycles have been associated with greater drug liking 
and reporting pleasant effects, and progesterone is associ-
ated with acute decreases in cocaine craving and reoccur-
rence of substance use disorders (SUD) among women.6,7 

Other evidence suggests women use smaller amounts of 
drugs and for a shorter duration before they develop a 
SUD, may have more drug cravings in general, and are 
more likely to have a reoccurrence of SUD after treatment 
than men.7

Racial and ethnic differences in overdose 
deaths overall

Along with sex differences, disparities in drug overdose 
by race and ethnicity are also evident.8,9 While drug over-
dose deaths increased significantly for all racial and eth-
nic groups by 2020, the drug overdose mortality rate for 
Black individuals surpassed the rate for non-Hispanic 
White individuals for the first time in over 20 years.1,10 
While several studies have demonstrated overall racial 
and ethnic differences in drug overdose deaths, literature 
on racial/ethnic disparities in drug overdose deaths among 
women is sparse.

Age-related differences in overdose deaths 
overall and among women

In addition to racial and ethnic disparities in drug overdose 
deaths overall, age-specific differences exist.11 Between 
1999 and 2021, the 35–44 age group had the most drug 
overdose deaths, with the rate rising from 14.0 to 62.0 
deaths per 100,000 individuals.12,13 Yet, few studies exam-
ine age-related trends in drug overdose deaths, specifically 
among female decedents. An investigation of overdose 
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mortality rates among women aged 30–64 revealed a 260% 
increase from 1999 to 2017; however, this only offered 
insights for a subset of women.14 Further, research on drug 
overdoses among women between 2020 and 2021, when the 
COVID-19 pandemic exacerbated overdose deaths, is 
needed.15

Current study

The present study assesses differences in drug overdose 
deaths among U.S. women from 1999 to 2021 by race and 
ethnicity, age group, and drug type. Regarding race and 
ethnicity, we provide trends for non-Hispanic Black, 
White, American Indian/Alaska Native (AI/AN), Asian, 
and Hispanic women, providing comprehensive side-by-
side data. We examine differences within an understudied 
population and offer insights that can optimize drug over-
dose prevention strategies for women who use drugs and 
face different treatment needs.

Methods

Drug overdose death codes

This retrospective observational study uses data from the 
Centers for Disease Control and Prevention’s Wide-Ranging 
Online Data for Epidemiologic Research (CDC WONDER) 
Multiple Causes of Death files to assess drug overdose 
trends among women.16 Specifically, we use the 
International Classification of Diseases, 10th Revision 
(ICD-10) codes X40–X44, X60–X64, X85, and Y10–Y14 
to identify overall drug overdose deaths. To identify specific 
substances implicated in a drug overdose death, we used 
code T40.5 for cocaine-related deaths, T40.0–T40.4, T40.6 
for opioid-related deaths, T42.4 for benzodiazepines, and 
T43.6 to identify psychostimulants with abuse potential 
(mainly methamphetamine).15 We report our findings con-
sistent with the Strengthening the Reporting of Observational 
Studies in Epidemiology (STROBE) guidelines.17

Sex, age, race, and ethnicity

CDC WONDER includes the decedent’s gender based on 
the death certificate, and we use this data to extract over-
dose deaths, specifically among women. Age groups were 
defined as 15–24 years of age, 25–34 years of age, 35–
44 years of age, 45–54 years of age, 55–64 years of age, and 
65+; these classifications allowed enough data to compare 
over time. Race and ethnicity data in CDC WONDER are 
reported by the decedent’s family members or determined 
by the coroner and were categorized into mutually exclu-
sive categories: Hispanic, non-Hispanic White, non-His-
panic Asian or Pacific Islander,

Non-Hispanic Black, and non-Hispanic AI/AN. In 
2021, CDC WONDER modified its race and ethnicity 

categories, separating individuals who are Asian or Pacific 
Islander and allowing reports of “more than one race.” We 
show drug overdose death rates using both the combined 
non-Hispanic Asian or Pacific Islander when assessing 
trends over time for consistency. Because CDC WONDER 
also includes the new racial/ethnic categories from 2018 
to 2021, we can assess how using each set of definitions in 
2018–2020 impacts our estimates. In sensitivity analyses, 
we use the new racial/ethnic definitions for 2018–2020 
(effectively removing decedents with more than one race 
from the other racial/ethnic categories) but find little 
impact on our overall results (Supplemental Materials).

Statistical analysis

We calculated overdose death rates per 100,000 women for 
all drug overdose deaths and for specific substances (opi-
oids, cocaine, benzodiazepines, methamphetamine) attrib-
uted deaths each year, stratified by race and ethnicity. We 
use CDC WONDER’s Census population estimates for 
women by race and ethnicity and plot trends in mortality 
rates between 1999 and 2021. We note that the figures con-
tain varying y-axis scales due to large variations in the 
magnitude of different substances’ implications in over-
dose deaths.

Results

General trends in drug overdose deaths among 
women

From 1999 to 2021, drug overdose deaths among all women 
in the United States increased by 480%, from 5591 in 1999 
to 32,398 in 2021. In this period, there were 4644 overdose 
deaths among non-Hispanic AI/AN women, 3243 overdose 
deaths among non-Hispanic Asian/Pacific Islander women, 
39,902 overdose deaths among non-Hispanic Black 
women, 22,389 overdose deaths among Hispanic women, 
and 294,178 overdose deaths among Non-Hispanic White 
women. There was an overall pattern of increased death 
rates from 2015 to 2017, followed by a steep decrease until 
2019. From 2019 to 2021, there was an additional sharp 
increase in death rates. These patterns were exhibited for all 
age groups, although the pattern was much less strong 
among older women.

Trends in drug overdose deaths by age

Age-stratified trends in drug overdose deaths are illustrated 
in Figure 1. All specified age groups experienced increased 
rates of drug overdose deaths with varying magnitudes dur-
ing the study period. The greatest increase in rates of drug 
overdose deaths during the study period occurred among 
women in midlife. In 1999, there were 1983 overdose deaths 
among women aged 35–44, and 1344 among women aged 
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45–54 died from an overdose. By 2021, there were 7967 
overdose deaths among women aged 35–44 (a 300% 
increase) and 6912 overdose deaths among women aged 
45–54 (a nearly 415% increase). We found that, generally, 
older women (ages 65 or older) had the lowest drug over-
dose death rate, followed by young adult women aged 15–
24, then women aged 55–64, and women aged 25–34. While 
overdose deaths increased for women of all age groups 
throughout the years, between 1999 and 2003, women aged 
35–44 had the highest overdose death rates, with women 
aged 45–54 second. From 2004 to 2019, overdose fatalities 
were greatest among women aged 45–54; however, in 
2020–2021, women aged 35–44 had the highest overdose 
rates once again.

Trends in drug overdose deaths by race and 
ethnicity

Race and ethnicity-stratified, age-adjusted drug overdose 
deaths reported by CDC WONDER are illustrated in 

Figure 2. Overall, Non-Hispanic Asian or Pacific Islander 
women had the lowest rate of drug overdose deaths per 
100,000 persons, followed by Hispanic women, then Non-
Hispanic Black women, Non-Hispanic White women, and 
then Non-Hispanic AI/AN women generally had the high-
est rates of drug overdose deaths across the study period.

All five racial and ethnic groups experienced large per-
centage increases in rates of drug overdose deaths between 
1999 and 2021, although with varying magnitudes. In 
1999, the age-adjusted overdose death rate was 5.2 per 
100,000 persons for non-Hispanic AI/AN women, which 
rose by nearly 750% to 44.0 in 2021. For non-Hispanic 
Asian or Pacific Islander women, the age-adjusted rate 
rose from 1.0 in 1999 to 2.5 in 2021 (~ 150% increase); for 
non-Hispanic Black women, the age-adjusted rate rose 
from 4.0 in 1999 to 23.5 in 2021 (nearly 490% increase); 
for Hispanic women, the age-adjusted rate rose from 2.2 in 
1999 to 9.4 in 2021 (nearly 325% increase); and for non-
Hispanic White women the age-adjusted rate rose from 4.3 
in 1999 to 23.8 in 2021 (~ 450% increase).

Figure 1. Drug overdose deaths among women by age group in the United States, 1999–2021.
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Figure 2. Drug overdose deaths among women by race/ethnicity in the United States, 1999–2021.
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Similar to the age-stratified groups, there was a rela-
tively steep increase in death rates from 2019 to 2021. This 
pattern was especially true of non-Hispanic Black women 
(an increase of 10.1 overdose deaths per 100,000) and non-
Hispanic AI/AN women (an increase of 20.9 overdose 
deaths per 100,000).

Trends in drug overdose deaths by race and 
ethnicity and specific drug type

Rates of drug overdose deaths among women were meas-
ured separately for opioids, cocaine, benzodiazepines, and 
methamphetamine (Figure 3(a)–(d)). Importantly, the 
prevalence of individual substances in overdose deaths 
varies too greatly to have consistent y-axes for each graph; 
as such, each graph should be interpreted as a standalone 
graph and not in comparison with the other graphs. Opioid 
overdose death rates began to rise steadily for non-His-
panic AI/AN women and non-Hispanic White women 
beginning in the mid-2000s. Opioid overdose death rates 

began to rise for non-Hispanic Black and Hispanic women 
later, around 2015 or so. At this time, the overdose rate 
also ticked up for non-Hispanic Asian/Pacific Islander 
women but at a much lower level. All groups except non-
Hispanic Asian/Pacific Islander women also saw large 
increases between 2019 and 2021.

Rates of overdose deaths for cocaine rose later, around 
2015, but then rose. From 2016 to the peak in 2021, the 
crude death rate/100,000 among Non-Hispanic AI/AN 
women rose more than 215% from 1.7 to 5.5 per 100,000 
population; more than 100% (1.8–3.6 per 100,000 popula-
tion) for Non-Hispanic White women, and nearly 220% 
(3.6–11.4 per 100,000 population) among Black women. 
In contrast, overdose death rates attributed to benzodiaz-
epines tended to rise steadily for all groups from 1999 
onward. However, the rate of benzodiazepine overdose 
deaths is much lower than for other substances. This may 
also explain the unexpected dips in some years for some 
racial/ethnic groups, where low rates are more likely to 
fluctuate.

(a) (b)

(c) (d)

Figure 3. Overdose deaths among women by race/ethnicity and specific substance in the United States, 1999–2021. (a) Opioid 
overdose deaths. (b) Cocaine overdose deaths. (c) Benzodiazepine overdose deaths. (d) Methamphetamine overdose deaths.
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All racial/ethnic groups had relatively low metham-
phetamine death rates until 2009; then, the rate began to 
soar for non-Hispanic AI/AN women. Non-Hispanic 
White women experienced large increases in methamphet-
amine overdose deaths beginning around 2012, and 
increases for non-Hispanic Black and Hispanic women 
began in 2019, albeit at a lower overall level than for non-
Hispanic AI/AN and White women.

Discussion

Study findings

This study examined trends in drug overdose death among 
women from 1999 to 2021 by age group, race, ethnicity, 
and specific substances commonly implicated in overdose 
deaths. We found overdose deaths were most common 
among women aged 35–44 and 45–54, increasing by 300% 
and 415%, respectively, for those age groups from 1999 to 
2021. The overall age pattern is consistent with earlier 
work assessing these overdose trends among women ear-
lier in the drug overdose epidemic.12 Findings suggest a 
need for interventions for substance use treatment and 
overdose response training tailored to women in this age 
demographic. Effective substance use treatment compo-
nents for women include safe social support and positive 
self-identity, coping skills, and emotional regulation.18

In addition to age-related distinctions, large increases in 
drug overdose deaths were seen among non-Hispanic 
Black (nearly 500% increase), White (450% increase), and 
AI/AN women (750%). The acceleration in these shifts in 
drug overdose deaths was most seen between 2019 and 
2021 for most racial/ethnic groups. Moreover, when 
assessing substance-specific overdose deaths by race and 
ethnicity, opioid-related overdose rates increased for all 
groups. Yet, these increases occurred earlier for non-His-
panic White and AI/AN women, suggesting prescription 
opioid-induced deaths. For Black and Hispanic women, 
these deaths began to rise in 2015, suggesting deaths 
related to synthetic opioids. Nationwide, we see a prolif-
eration of fentanyl-related deaths soaring these most recent 
years of this drug overdose epidemic, with fentanyl and its 
analogs comprising much of opioid-related deaths.3,19 The 
increased potency of drugs through adulteration with fen-
tanyl and its analogs often requires multiple doses of 
naloxone, an opioid reversal drug.20 Yet, the racial differ-
ences in access to naloxone, particularly the decreased 
access seen among Black people who use drugs, have been 
documented.21 Another study assessed evidence of nalox-
one administration among opioid overdose deaths in 2019 
and documented that non-Hispanic Asian and Pacific 
Islanders had the lowest proportion of naloxone adminis-
tration, while non-Hispanic AI/AN individuals had the 
highest.22 These findings suggest that (1) updated research 
is needed to assess disparities in naloxone access for racial 

minorities and (2) interventions are needed to expand 
access to naloxone in minority communities, along with 
fentanyl testing strips.20

Overall, the increases in overdose deaths among under-
represented racial groups, particularly Black and AI/AN 
individuals, should be contextualized within the broader 
social inequalities faced by these groups, including dis-
criminatory laws and disparate enforcement of drug laws, 
access to healthcare, and stigma faced when accessing 
care, all factors that impede harm-reduction efforts and 
engagement in substance use treatment.8 Pro et al. found 
that a lower level of community distress was the strongest 
correlate of treatment success for individuals seeking sub-
stance use treatment, yet Black and Native American indi-
viduals in treatment were overrepresented among those in 
treatment from areas with high community distress.23 
These findings underscore the importance of contextual-
izing substance use treatment outcomes and overdose 
deaths within the broader structure of social determinants 
of health. Further, ensuring access to culturally tailored 
treatment is critical to ensure different demographic 
groups have access to appropriate treatment, particularly 
interventions to increase access to medications for opioid 
use disorder (MOUD). Specifically, being treated with 
buprenorphine has been especially associated with posi-
tive treatment outcomes for Black individuals with opioid 
use disorder.23

Our findings also illustrate the rise of cocaine use 
around 2015, which was highest among non-Hispanic 
Black women. However, the percent increase was similar 
among non-Hispanic Black, White, and AI/AN women. 
In addition, the rise of methamphetamines, particularly 
among AI/AN women, is concerning. While no Food and 
Drug Administration-approved medications for stimulant 
use disorders exist, behavioral treatments such as contin-
gency management and cognitive behavioral therapy are 
used to help individuals reduce or abstain from illicit 
stimulant use.24 Contingency management, which pro-
vides increasing incentives for abstaining from drugs, is 
the most effective behavioral therapy for reducing or 
abstaining from cocaine and methamphetamine use, with 
strong effect sizes.24,25 However, contingency manage-
ment is severely underutilized, yet such efficacy of con-
tingency management suggests that incorporating this 
approach into women-specific drug treatment may 
improve treatment outcomes.24–26

While more men die from a drug overdose than women, 
women who use drugs have been shown to have greater 
excess mortality than men.27,28 Women who use drugs face 
numerous challenges that increase their likelihood of other 
co-occurring adverse health and social effects due to 
increasing rates of incarceration, HIV, gender-based vio-
lence, and stigma.29–34 Specifically, the interconnectedness 
between drug use, sex work, and the criminal justice sys-
tem warrants especially targeted outreach to women who 
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use drugs and engage in sex work and women reentering 
society after incarceration as the period leaves individuals 
at the highest risk of fatal drug overdoses.32,33,35 Globally, 
most women involved in the criminal justice system are 
there due to drug-related offenses.30 As such, interventions 
partnering with jails and prisons to provide overdose 
response training and naloxone to individuals immediately 
before release are needed.36,37

Moreover, women who use drugs are known to have 
unique needs, and gender roles in drug cultures may leave 
women with less autonomy than men who use drugs.29,38 
Intimate partner violence and violence in general toward 
women who use drugs by men and law enforcement are 
common, particularly among women who engage in sex 
work.29,30,35 Yet, women who use drugs may be denied 
access to domestic violence shelters and associated ser-
vices.29,30 Available harm-reduction programs and sub-
stance use treatment pose barriers to access and retention, 
including fear of harassment and logistical barriers such as 
childcare and transportation.29,30,32

In addition to criminal justice-based interventions, 
strengthening women-focused community-based drug 
treatment systems to incorporate childcare, transportation 
services, and can help ease the logistical barriers to SUD 
treatment.32,39 Many women who use drugs have children, 
and the stress and responsibilities of having children may 
trigger substance use, yet losing custody of children may 
also trigger substance use and reduce the likelihood of 
treatment success.29,35 As such, SUD treatment incorporat-
ing parenting skills may be especially beneficial to improve 
treatment outcomes and reduce intergenerational transmis-
sion of substance use.35 Moreover, using female-certified 
recovery specialists, individuals in long-term recovery as 
peer support and case management, and outreach services 
to recruit women who use drugs may bolster treatment 
engagement and retention.40

Limitations and strengths

Our study should be contextualized within several limita-
tions. First, our study assesses trends in overdose deaths by 
age, race, and ethnicity among women. However, we do 
not have individual-level data on decedents to contextual-
ize their deaths. Second, race and ethnicity are often 
reported by next of kin; however, when the data is unavail-
able, it is determined by the medical examiner, who may 
not accurately assess the decadent’s racial/ethnic back-
ground. In addition, death certificate data do not include 
information on decedents’ drug use or addiction history. We 
also note that overdose deaths are based on the given sub-
stance being involved; however, it is also possible that mul-
tiple substances were involved. Unfortunately, CDC 
WONDER does not provide data on a single substance 
(e.g., cocaine but not opioids). Despite these limitations, 
this study examines current trends in overdose deaths 

among U.S. women and provides epidemiological data 
needed for surveillance and intervention development.

Conclusion

We assessed trends in drug overdose deaths among U.S. 
women from 1999 to 2021 for non-Hispanic Black, White, 
AI/AN, Asian, and Hispanic women. We found that from 
1999 to 2021, total drug overdose deaths among all women 
in the United States increased by approximately 480%, 
from 5591 in 1999 to 32,398 in 2021. Non-Hispanic Black, 
AI/AN, and White women saw the largest increase in over-
dose deaths, which continued to increase in 2021. 
Regarding age group, the greatest increase in rates of drug 
overdose deaths during the study period occurred among 
women in midlife, though all age groups saw increases. 
These findings call for interventions expanding access to 
MOUD, naloxone, fentanyl test strips, and contingency 
management while accounting for gendered roles and vul-
nerabilities that impact women who use drugs.
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