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Abstract

Objectives: We aimed to determine the prevalence of self-reported naloxone use during 

pregnancy among people in the U.S. with a recent live birth. A secondary objective was to 

characterize people at increased risk for overdose who did and did not use naloxone.

Methods: We analyzed data from the Pregnancy Risk Assessment Monitoring System from 

26 U.S. jurisdictions that conducted an opioid supplement survey from 2019 through 2020. 

Respondents with increased risk of experiencing an opioid overdose were identified based on 

self-reported use of illicit amphetamines, heroin, cocaine, or receiving medication for opioid use 

disorder (MOUD) during pregnancy. Weighted prevalence estimates and 95% confidence intervals 

were calculated for reported naloxone use at any point during pregnancy among people with an 

increased risk of overdose.

Results: Naloxone use during pregnancy was reported by < 1% of the overall study population 

(unweighted N=88/34,528). Prevalence of naloxone use was 5.0% (95% CI: 0.0-10.6) among 

*Corresponding author: Amy Board, Division of Birth Defects and Infant Disorders, National Center on Birth Defects and 
Developmental Disabilities, Centers for Disease Control and Prevention, 4770 Buford Highway MS106-3, Atlanta, GA 30341, 
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respondents who reported illicit amphetamine use, 15.2% (1.8-28.6) among those who reported 

heroin use, and 17.6% (0.0-38.1) among those who reported cocaine use. Naloxone use was 

14.5% (8.4-20.6) among those who reported taking MOUD. Among people with increased risk 

of overdose, no significant differences in naloxone use were observed by age, race/ethnicity, 

education level, residential metropolitan status, or insurance status.

Conclusions: Prevalence of naloxone use among people with an increased risk of overdose 

during pregnancy ranged from 5.0% to 17.6%. Access to naloxone, overdose prevention education, 

and treatment for substance use disorders may help reduce morbidity and mortality.

Keywords

PRAMS; naloxone; overdose; opioid; stimulant

Introduction

Overdose is a leading cause of pregnancy-associated death1 and has risen in recent 

years.2 Pregnancy-associated deaths due to drug overdose in the U.S. increasingly involve 

synthetic opioids (e.g., illegally made fentanyl) and psychostimulants (e.g., cocaine and 

methamphetamine).2 Little is known about the frequency of use of naloxone, an opioid 

antagonist medication used to reverse overdose, among people who are pregnant. Two 

studies of pregnant people treated for opioid use disorder (OUD) found a sizeable proportion 

did not receive take-home naloxone (33% to 68.4%).3,4 Another study found that among 

women with an opioid overdose-related emergency department visit, those who were 

pregnant had lower odds of naloxone administration compared with non-pregnant women 

of reproductive age.5 These limited analyses suggest that naloxone may be underutilized 

during pregnancy, despite its safety profile and recommended use as the standard of care 

regardless of pregnancy status.6

We examined self-reported naloxone use during pregnancy among people in the U.S. with 

a recent live birth who took medications for opioid use disorder (MOUD) (a proxy for a 

current or previous diagnosis of OUD), or reported illicit amphetamine, cocaine, or heroin 

use during pregnancy. We also examined whether certain characteristics were associated 

with naloxone use. By estimating prevalence of naloxone use during pregnancy, future 

studies can identify potential gaps and strategies for ensuring access to this medication for 

people at increased risk for an opioid overdose during pregnancy.

Methods

We analyzed 2019 and 2020 data from the Pregnancy Risk Assessment Monitoring 

System (PRAMS), a population-based surveillance system that collects data on 

experiences and behaviors before, during, and shortly after pregnancy. This analysis 

included data from the 26 U.S. jurisdictions that participated in an optional 

PRAMS opioid supplement survey (https://www.cdc.gov/prams/pdf/questionnaire/Opioid-

Supplement_508.pdf). Naloxone, illicit amphetamine, heroin, and cocaine use and MOUD 

(specifically methadone, buprenorphine, or buprenorphine/naloxone) during pregnancy were 

assessed using the following question: “During your most recent pregnancy, did you take 
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or use any of the following medications or drugs for any reason?” Use of any of these 

substances was not mutually exclusive. While naloxone is typically administered, the term 

“naloxone use” is used in this study to align with questionnaire wording.

Weighted prevalence estimates and 95% confidence intervals (CIs) of naloxone use during 

pregnancy overall and by specific substance reported were calculated using SAS software 

version 9.4 (SAS Institute, Cary, NC). We also examined whether select sociodemographic 

characteristics (i.e., age, race/ethnicity, education level, residential metropolitan status, 

health insurance status) varied by naloxone use among people with an increased risk of 

overdose (defined for this analysis as taking MOUD during pregnancy or use of illicit 

amphetamines, cocaine, or heroin).

Results

Naloxone use during pregnancy was reported by < 1% of the overall study population 

(unweighted N=88/34,528; Supplemental Table). Prevalence of naloxone use was 5.0% 

(unweighted N=9/209; 95% CI: 0.0-10.6) among respondents who reported illicit 

amphetamine use during pregnancy, 15.2% (unweighted N=12/99; 1.8-28.6) among those 

who reported heroin use, and 17.6% (unweighted N=9/72; 0.0-38.1) among respondents 

who reported cocaine use (Figure). Among those who reported MOUD, 14.5% (unweighted 

N=66/395; 8.4-20.6) reported naloxone use during pregnancy. Overall, this amounted to a 

naloxone use prevalence of 10.8% (6.2-15.3) among people at increased risk of overdose 

during pregnancy (Supplemental Table). Of the 88 (unweighted) individuals who reported 

naloxone use during pregnancy, 19 (30.3%, 11.5-49.0, data not shown) did not report taking 

MOUD or use of illicit amphetamines, cocaine, or heroin during pregnancy.

Among people at increased risk of overdose during pregnancy, no significant differences 

in naloxone use were observed based on age, race/ethnicity, education level, metropolitan 

status, or insurance status at delivery. Additionally, 9 out of 10 respondents reported a 

clinician asked them about substance use during pregnancy (Table 1).

Discussion

In this population-based survey of individuals with a recent live birth in 26 U.S. 

jurisdictions, approximately 1 in 6 people who reported cocaine use, 1 in 7 people who 

reported heroin use, 1 in 7 people taking MOUD, and 1 in 20 people who reported illicit 

amphetamine use self-reported use of naloxone during pregnancy. These results complement 

prior studies that have found a substantial prevalence of overdose during pregnancy 

among individuals with OUD;7,8 a strength of this analysis compared to those involving 

administrative data is that data are self-reported and population-based and include nonfatal 

overdose events that occurred outside of the healthcare system. Among people at increased 

risk of overdose who did and did not report naloxone use, no significant differences in select 

sociodemographic factors were observed.

Notably, 1 in 6 people who reported any cocaine use in this sample reported use of 

naloxone during pregnancy. Co-occurring use of opioids and stimulants is rising,9 with 

reports of illicitly manufactured fentanyl increasingly included as contaminants in cocaine 
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and methamphetamine drug seizures.10 Recent data indicate that nearly one-fourth of people 

who reported cocaine use also reported heroin use during pregnancy, and over half of 

people who reported heroin use also reported illicit amphetamine use during pregnancy.11 

For both the general U.S. population and people who are pregnant, overdoses involving 

psychostimulants—often in combination with opioids—are also on the rise.2,9 These trends 

highlight the importance of providing naloxone to people who are pregnant and use illicit 

stimulants in addition to those who use opioids.12

Approximately 9 out of 10 respondents at increased risk for overdose reported that a 

clinician asked about substance use during pregnancy, suggesting high levels of screening 

for those most at risk. Substance use screening provides an opportunity to educate about 

overdose prevention and provide access to naloxone. Pairing early universal screening 

for substance use during pregnancy in a clinical setting13 with tools such as prompts in 

the electronic health record to offer naloxone for people who screen positive or who are 

prescribed opioids can increase access to naloxone and might prevent future overdoses.14 

In addition, over-the-counter naloxone formulations present an opportunity to increase 

naloxone access.

Importantly, approximately 30% of respondents who reported naloxone use during 

pregnancy did not report taking MOUD or use of illicit amphetamines, cocaine, or heroin. 

Given how the question about naloxone use was worded, respondents might have confused 

it with a different medication with a similar name (e.g., naproxen, naltrexone), might not 

have recognized it as the generic formulation of Narcan®, or might have responded based 

on an experience of using naloxone on someone else. Alternatively, respondents might have 

used other substances not asked about in the PRAMS survey, such as counterfeit prescription 

pain relievers or other substances that might be adulterated with fentanyl. This is particularly 

relevant since this study period includes the COVID-19 pandemic, when substantial changes 

in the illicit drug supply were reported, including an increase in counterfeit pills containing 

fentanyl.15 Future analyses can examine the impact of other substances containing fentanyl 

and co-use of opioids and other central nervous system depressants such as alcohol and 

benzodiazepines on naloxone use, as well as postpartum naloxone use.

Conclusions

These findings highlight the importance of access to naloxone for people who are pregnant, 

particularly those with an OUD, those who use illicit opioids or stimulants, and those with 

an opioid prescription who may be at risk for overdose. Such strategies, combined with other 

harm reduction and overdose prevention services and treatment for substance use disorders 

before, during, and after pregnancy, might reduce morbidity and mortality.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Figure: Prevalence estimates and 95% confidence intervals of naloxone use during pregnancy 
among individuals at increased risk of overdose – 26 U.S. jurisdictionsa, 2019-2020b

a U.S. jurisdictions included in 2019 only: Colorado, Connecticut, Florida, Georgia, Iowa, 

Illinois, Kentucky, Louisiana, Missouri, New Hampshire, Oregon, Pennsylvania, Puerto 

Rico, Rhode Island, Tennessee, Utah. U.S. jurisdictions included in both 2019 and 2020: 

Alabama, District of Columbia, Kansas, Massachusetts, Maryland, North Dakota, South 

Dakota, Vermont, Washington, Wyoming.
b Prevalence estimates were calculated based on the number of people reporting the use 

of naloxone out of all people in the sample who reported the use of each substance or 

medication (medications for opioid use disorder [MOUD], heroin, illicit amphetamines 

[including methamphetamine], or cocaine) during pregnancy. Use of any of these substances 

was not mutually exclusive.
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Table 1:

Characteristics of people who reported naloxone use vs. those who reported no naloxone use among 

individuals with an increased risk for overdose during pregnancya – 26 U.S. jurisdictionsb, 2019-2020

Naloxone Use (Unweighted N = 69)c
No Reported Naloxone Use (Unweighted N = 

514)c

P-valueUnweighted N Weighted % (95% CI) Unweighted N Weighted % (95% CI)

Age

p=0.909
 <25 14 23.2 (5.1-41.2) 85 22.4 (15.2-29.6)

 25-34 48 62.9 (41.7-84.1) 330 59.6 (51.8-67.5)

 35+ 7 14.0 (0.0-29.6) 99 17.9 (12.1-23.8)

Race/Ethnicity

p=0.664

 Non-Hispanic White 44 87.5 (79.4-95.5) 293 82.1 (77.1-87.2)

 Non-Hispanic Black 4 3.2 (0.0-6.6) 28 4.6 (1.9-7.3)

 Hispanic/Latino 4 4.1 (0.0-9.2) 41 7.3 (3.5-11.1)

 Another Raced 16 5.3 (1.5-9.1) 144 6.0 (3.8-8.2)

Education

p=0.862
 Less than high school 11 26.6 (2.4-50.8) 106 22.5 (15.2-29.7)

 High school graduate 25 40.1 (18.9-61.3) 203 37.9 (30.1-45.7)

 More than high school 33 33.3 (15.0-51.6) 193 29.6 (32.1-47.2)

Metropolitan Status

p=0.919 Urban 42 78.0 (62.2-93.8) 347 78.9 (72.7-85.0)

 Rural 27 22.0 (6.2-37.8) 167 21.1 (15.0-27.3)

Health Insurance Status

p=0.842
 Private 21 22.6 (5.2-39.9) 78 18.6 (12.5-24.8)

 Medicaid 43 76.7 (59.2-94.1) 375 80.5 (74.4-86.7)

 None 2 0.8 (0.0-1.8) 12 0.8 (0.1-1.6)

Healthcare Provider Asked 
about Substance Use During 
Pregnancy

p=0.356
 Yes 58 92.9 (86.4-99.4) 421 88.6 (83.5-93.7)

 No 8 7.1 (0.6-13.6) 48 11.4 (6.3-16.5)

a
Defined in this analysis as any respondent who reported the use of heroin, cocaine, or illicit amphetamines [including methamphetamine] during 

pregnancy, or who took medications for opioid use during pregnancy (as a proxy for opioid use disorder). Use of any of these substances was not 
mutually exclusive.

b
U.S. jurisdictions included in 2019 only: Colorado, Connecticut, Florida, Georgia, Iowa, Illinois, Kentucky, Louisiana, Missouri, New Hampshire, 

Oregon, Pennsylvania, Puerto Rico, Rhode Island, Tennessee, Utah. U.S. jurisdictions included in both 2019 and 2020: Alabama, District of 
Columbia, Kansas, Massachusetts, Maryland, North Dakota, South Dakota, Vermont, Washington, Wyoming.

c
Due to missing data, some row values may not sum to group totals.

d
Due to small sample sizes, the following were grouped into the “another race” category: American Indian/Alaskan Native, Asian/Pacific Islander, 

multiracial, and another race not previously specified
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