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Brief Report

Prevalence of Substance Use Disorders
Among Pregnant and Postpartum Women in
the United States:

A Cross-Sectional Analysis of the National Hospital Care Survey 2020

Abid Rizvi, MD; Garima Yadav, MD; Miriam Shayeb, MD; and Shailesh Jain, MD

ubstance abuse during
S peripartum is rising in the
United States. In 2019, 7% of

US women used prescription opioids
during pregnancy, with 20% misusing
the drugs.! Approximately 8.3% of
pregnant women used illicit
substances, and 8.4% used tobacco
products in 2020. From 2017 to
2020, drug overdose deaths in the
United States among pregnant and
postpartum females increased
by 81%.3

Most recent prevalence estimates
of substance use disorders (SUDs)
during pregnancy and postpartum
come from surveys relying on
participant self-reporting, which suffer
from recall bias and rarely distinguish
between substance use and SUD.
There is a shortage of studies that
assess the current prevalence of SUDs
in pregnant and postpartum women
utilizing medical records, which are
considered more reliable than self-
reported information. This study aims
to calculate the prevalence of SUD
diagnosis among visits of pregnant
and postpartum females in 2020 using
inpatient and emergency department
(ED) data from the National Hospital
Care Survey (NHCS).

Methods

Data Source. The NHCS 2020 was
utilized, which captures information
from nonfederal, noninstitutional
hospital-based inpatient and ED data
using administrative and electronic
health records.* We used the public
version of the dataset, which contains
5% of the total sample. The NHCS is

categorized as a public health
surveillance endeavor, and it has
received approval from the National
Center for Health Statistics Ethics
Review Board.

Study Population. Pregnant and
postpartum female visits were identified
with the International Classification of
Diseases, Tenth Revision, Clinical
Modification (ICD-10-CM) codes
related to pregnancy, childbirth, and
the puerperium (see Supplementary
Material). SUDs were identified
using ICD-10-CM codes within the
F10-F19 range, corresponding to
mental and behavioral disorders
because of psychoactive substance use
(see Supplementary Material).

Prevalence Calculation. The NHCS
data include base weights and replicate
weights to ensure the data accurately
reflect the national population. RStudio
(version 2024.04.2+764) was used for
analysis. A survey design object was
created using the “svrepdesign”
function from the R survey package,
addressing the NHCS’s complex
design and enabling precise variance
estimation (see Supplementary
Material for Reodes used for analysis).
Weighted prevalence estimates and
95% ClIs for each SUD were calculated
using the “svymean” function utilizing
replicate weight. The analysis focused
on calculating the weighted prevalence
of SUDs in pregnant and postpartum
females.

Results

The sample of pregnant and
postpartum females included
14,764 discharges in inpatient settings

and 10,500 visits to EDs, which

after application of weight were
3,884,390 and 3,344,087 in inpatient
and ED settings, respectively.

SUD diagnoses were notably more
prevalent in the ED setting, with an
overall prevalence of 8.53%. Nicotine
dependence was found to be the most
prevalent disorder among pregnant
and postpartum female visits,
affecting 6.63% of cases. This was
followed by cannabis use disorder at
1.79% and opioid use disorder at
0.57% (Table 1).

In the inpatient setting, the overall
prevalence of any SUD was slightly
lower at 5.88% discharges. Here,
nicotine dependence was also the
most common, with a prevalence of
4.13%, followed by cannabis use
disorder at 1.38% and opioid use
disorder at 0.96% (Table 1).

Discussion

SUDs during pregnancy and the
postpartum period are associated with
many adverse outcomes for both
mother and child.” We analyzed the
2020 NHCS dataset to determine the
prevalence of SUD diagnosis among
pregnant and postpartum female
visits.

Nicotine dependence diagnosis was
present in 6.63% of visits in the ED
and 4.13% in inpatient settings. A
recent survey found that 12.1% of
women reported smoking before
pregnancy, and 5.4% reported
smoking during pregnancy, aligning
closely with our estimates.® These
findings underscore the critical issue
of nicotine dependence among those
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Table 1.

Rizvi et al

US Prevalence of Substance Use Disorders in Pregnant and
Postpartum Women in 2020°

Percentage of

substance use

95%  95%

Unweighted Weighted disorder in cl cl

Disorder count estimate pregnant females (%) lower upper

Emergency department visits
Any substance use disorder 783 285,154.73 8.53 8.28 877
Nicotine dependence 588 221,664.54 6.63 6.48 6.77
Cannabis use disorder 151 60,011.06 179 160  1.99
Opioid use disorder Al 18,930.63 0.57 054 0.9
Alcohol use disorder 27 9,788.14 0.29 0.27 0.31
Cocaine use disorder 21 8,156.26 0.24 022 0.26
Stimulant use disorder 25 7,546.25 0.23 021 024
Other psychoactive 30 6,825.11 0.20 020 021
substance use disorder

Inpatient discharges
Any substance use disorder 910 228,199.69 5.88 572  6.03
Nicotine use disorder 612 160,497.60 413 401 426
Cannabis use disorder 279 53,604.43 1.38 135 14
Opioid use disorder 155 37,254.73 0.96 091 1.01
Stimulant use disorder 57 19,630.19 0.51 048 053
Cocaine use disorder 53 10,190.50 0.26 025 0.27
Alcohol use disorder 26 7,096.87 0.18 017  0.20
Other psychoactive 20 8,617.89 0.22 021 0.4

substance use disorder

*Population estimates and prevalence for hallucinogen, inhalant, and sedative-hypnotic use disorder were not
calculated due to a sample size of 10 or less in accordance with the National Center for Health Statistics Data

Presentation Standards.

who continue to smoke during
pregnancy, highlighting the necessity
for active screening and targeted
interventions. The higher prevalence
of cannabis use disorder may be
attributed to its increasing legalization
across the United States.”

Opioid use disorder diagnosis,
though less common than nicotine
and cannabis use disorders, had a
prevalence of 0.57% in the ED
and 0.96% in inpatient visits. The
study also found that overall SUD
prevalence was higher in the ED
(8.53%) compared to inpatient settings
(5.88%).

Several factors may contribute to
the underrepresentation of opioid use
disorder and alcohol use disorder in
this study compared to previous
research. First, this study relied on
administrative and medical record
data. Often, when the primary reason
for a hospital visit does not involve
substance use, patients may not report
their SUDs due to fear of stigma,
leading to potential underreporting.
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Moreover, nicotine use disorder
paralleled the self-reported rates of
nicotine use, suggesting that different
substances may carry different levels
of stigma. Patients might be reluctant
to disclose the use of certain
substances in emergency and
inpatient settings if the visit’s primary
reason is not substance related, due to
concerns over the involvement of child
protective services.

Another reason for the less-
reported prevalence of visits with
alcohol use disorder and opioid use
disorder compared to other studies
may be related to the nature of the
dataset, which records visits rather
than patients. Pregnant and
postpartum females with SUDs often
have more frequent contact with
health care services. If a patient has
previously experienced stigma at a
health care facility due to their SUD
and fears the involvement of child
protective services, they may choose to
present at a different facility and not
disclose their substance use.

This underreporting highlights the
need for health care providers to create a
nonjudgmental environment that
encourages honesty about substance use,
which is crucial for delivering appropriate
care and intervention. Future studies
could benefit from qualitative research
that explores the reasons behind
underreporting and the role of stigma in
health care settings for pregnant and
postpartum women with SUDs.

This study’s strength lies in its use
of a nationally representative dataset,
providing generalizable findings.
However, the cross-sectional design
limits the ability to track changes.
Relying on medical records can
produce biased results when the
reason for the encounter is not
substance use. The dataset’s unit is
encounters, not patients, meaning
some patients may be represented
more than once if they were
readmitted. Future research should
focus on longitudinal studies to better
understand SUD trends and their
impact on maternal and child health.
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SUPPLEMENTARY MATERIAL

1. List of ICD-10 Codes Related to Pregnancy and Postpartum

Here are the codes along with their standard medical interpretations, and including broader

categories typically associated with "0O", "Z3A", and "Z39" codes:

O codes (000-09A) - These are codes related to pregnancy, childbirth, and the
puerperium. They cover everything from pregnancy complications, labor, and
delivery issues, to postpartum conditions.

Z3A - Weeks of gestation. This code is used to specify the weeks of gestation of
pregnancy, indicating how far along the pregnancy is.

239 - Encounter for maternal postpartum care and examination. This includes follow-

up care after the delivery of the child, focusing on the mother's health.

Specific Z Codes:

203.71 - Encounter for suspected problem with amniotic cavity and membrane ruled
out

203.72 - Encounter for suspected placental problem ruled out

203.73 - Encounter for suspected fetal anomaly ruled out

203.74 - Encounter for suspected problem with fetal growth ruled out

203.75 - Encounter for suspected cervical shortening ruled out

203.79 - Encounter for other suspected maternal and fetal conditions ruled out
232.01 - Encounter for pregnancy test, result positive

233.1 - Pregnant state, incidental

233.2 - Encounter for elective termination of pregnancy

Z33.3 - Pregnant state, gestational carrier

234.00 - Encounter for supervision of normal first pregnancy, unspecified trimester
234.01 - Encounter for supervision of normal first pregnancy, first trimester

234.02 - Encounter for supervision of normal first pregnancy, second trimester
234.03 - Encounter for supervision of normal first pregnancy, third trimester

234.80 - Encounter for supervision of other normal pregnancy, unspecified trimester
234.81 - Encounter for supervision of other normal pregnancy, first trimester

234.82 - Encounter for supervision of other normal pregnancy, second trimester

234.83 - Encounter for supervision of other normal pregnancy, third trimester



234.90 - Encounter for supervision of normal pregnancy, unspecified, unspecified
trimester

234.91 - Encounter for supervision of normal pregnancy, unspecified, first trimester
234.92 - Encounter for supervision of normal pregnancy, unspecified, second
trimester

234.93 - Encounter for supervision of normal pregnancy, unspecified, third trimester
236.0 to 236.9 - Codes for antenatal screening of mother, covering everything from
chromosomal anomalies to unspecified antenatal screening

237.0 to 237.7 - Codes related to the outcome of delivery, covering all scenarios

from single live birth to multiple stillbirths



2. ICD Code FOR Substance Use Disorder

e F10: Alcohol use disorders,

e F11: Opioid use disorders,

e F12: Cannabis use disorders,

e F13: Sedative, hypnotic, or anxiolytic use disorders,
e F14: Cocaine use disorders,

e F15: Other stimulant-use disorders,

e F16: Hallucinogen use disorders,

e F17: Nicotine use disorder

e F18: Inhalant use disorders,

e F19: Other psychoactive substance use disorders.



3. R Code Used for the Analysis
# Load necessary libraries

library(survey)
library(dplyr)
library(ggplot2)

# Define substance-related disorder codes and pregnancy-related Z codes

substance_codes <- ¢("F10", "F11", "F12", "F13", "F14", "F15", "F16", "F17", "F18", "F19")
pregnancy_z_codes <- ¢(

"703.71","203.72", "203.73", "203.74", "Z03.75", "203.79", "Z32.01", "Z33.1", "Z33.2",
"Z33.3",

"734.00", "Z34.01", "Z34.02", "234.03", "Z34.80", "734.81", "234.82", "Z34.83", "734.90",
"734.91",

"Z34.92","734.93", "736.0", "236.1", "Z36.2", "Z36.3", "Z36.4", "236.5", "236.81", "736.82",
"736.83",

"Z36.84","236.85", "236.86", "Z36.87", "236.88", "236.89", "Z36.8A", "736.9", "237.0",
"737.1",

"737.2","z37.3","237.4","Z37.50", "237.51", "Z37.52", "Z37.53", "237.54", "Z37.59",
"737.60",

"737.61","Z37.62", "237.63", "237.64", "Z37.69", "237.7"

)
# Create regular expression patterns
substance_pattern <- pasteO("*(", paste(substance_codes, collapse ="|"), ")")

pregnancy_pattern <- paste0("~(", paste(pregnancy_z_codes, collapse ="|"),
")|AO|AZ3A|AZ39")

# Filter dataset for pregnant females based on pregnancy-related diagnosis codes ip is 2020
inpatient dataset

ip_filtered <- ip %>%
filter(if_any(starts_with("DX"), ~ grepl(pregnancy_pattern, .)))

# Create new variables for each type of substance-related disorder and combined drug use
in inpatient dataset

ip_filtered <- ip_filtered %>%

mutate(
alcohol_use_disorders = if_any(starts_with("DX"), ~ grepl("~F10", .)),
opioid_use_disorders = if _any(starts_with("DX"), ~ grepl("AF11", .)),
cannabis_use_disorders = if_any(starts_with("DX"), ~ grepl("~F12", .)),



sedative_use_disorders = if _any(starts_with("DX"), ~ grepl("AF13", .)),
cocaine_use_disorders = if_any(starts_with("DX"), ~ grepl("*F14", .)),
stimulant_use_disorders = if _any(starts_with("DX"), ~ grepl("~F15", .)),
hallucinogen_use_disorders = if _any(starts_with("DX"), ~ grepl("*F16", .)),
nicotine_use_disorder = if_any(starts_with("DX"), ~ grepl("~F17", .)),
inhalant_use_disorders = if_any(starts_with("DX"), ~ grepl("~F18", .)),
psychoactive_substance_use_disorders = if_any(starts_with("DX"), ~ grepl("~F19", .)),
any_drug_use =if_any(starts_with("DX"), ~ grepl(substance_pattern, .))

)

# Define the survey design

replicate_weights <- ip_filtered %>%
select(starts_with("PUF_ENCWGT_")) %>%
select(-PUF_ENCWGT_BASE)

survey_design <- svrepdesign(
weights = ~PUF_ENCWGT_BASE,
repweights = as.matrix(replicate_weights),
data =ip_filtered,
type = "BRR"

)

# Function to calculate weighted percentages, confidence intervals, and weighted estimates

calculate_percentage_ci <- function(var) {
estimate <- svymean(as.formula(paste("~", var)), survey_design)
total <- svytotal(as.formula(paste("~", var)), survey_design)
est <- coef(estimate)[2] * 100 # Extracting the TRUE value and converting to percentage
se <- SE(estimate)[2] * 100 # Extracting the standard error for the TRUE value and
converting to percentage
ci <- confint(estimate)[2, ] * 100 # Extracting the confidence interval for the TRUE value
and converting to percentage
total_weighted <- coef(total)[2]
data.frame(
disorder = var,
unweighted_count = sum(ip_filtered[[var]], na.rm = TRUE),
weighted_estimate = total_weighted,
percentage = est,
se =se,
lower_ci = ci[1],
upper_ci =ci[2]
)
}

# List of disorder variables including combined drug use



disorder_vars <- c("alcohol_use_disorders", "opioid_use_disorders",
"cannabis_use_disorders",
"sedative_use_disorders", "cocaine_use_disorders", "stimulant_use_disorders",
"hallucinogen_use_disorders", "nicotine_use_disorder",
"inhalant_use_disorders",
"o

"psychoactive_substance_use_disorders", "any_drug_use")
# Calculate percentages and confidence intervals for each disorder
percentage_ci_results <- do.call(rbind, lapply(disorder_vars, calculate_percentage_ci))
# Print the results
print(percentage_ci_results)

# Filter dataset for pregnant females based on pregnancy-related diagnosis codes ED is 2020
Emergency department dataset

ed_filtered <- ed %>%

filter(if_any(starts_with("DX"), ~ grepl(pregnancy_pattern, .)))
# Create new variables for each type of substance-related disorder and combined drug use
ed_filtered <- ed_filtered %>%

mutate(

alcohol_use_disorders = if_any(starts_with("DX"), ~ grepl("~F10", .)),
opioid_use_disorders = if _any(starts_with("DX"), ~ grepl("AF11", .)),
cannabis_use_disorders = if_any(starts_with("DX"), ~ grepl("~F12", .)),
sedative_use_disorders = if _any(starts_with("DX"), ~ grepl("*F13", .)),
cocaine_use_disorders = if_any(starts_with("DX"), ~ grepl("~AF14", .)),
stimulant_use_disorders = if _any(starts_with("DX"), ~ grepl("~F15", .)),
hallucinogen_use_disorders = if _any(starts_with("DX"), ~ grepl("*F16", .)),
nicotine_use_disorder = if_any(starts_with("DX"), ~ grepl("AF17", .)),
inhalant_use_disorders = if_any(starts_with("DX"), ~ grepl("~F18", .)),
psychoactive_substance_use_disorders = if_any(starts_with("DX"), ~ grepl("~F19", .)),
any_drug_use = if_any(starts_with("DX"), ~ grepl(substance_pattern, .))

)

# Define the survey design

replicate_weights <- ed_filtered %>%
select(starts_with("PUF_ENCWGT ")) %>%
select(-PUF_ENCWGT_BASE)
survey_design <- svrepdesign(
weights = ~PUF_ENCWGT_BASE,



repweights = as.matrix(replicate_weights),
data = ed_filtered,
type = "BRR"

)
# Function to calculate weighted percentages, confidence intervals, and weighted estimates

calculate_percentage_ci <- function(var) {
estimate <- svymean(as.formula(paste("~", var)), survey_design)
total <- svytotal(as.formula(paste("~", var)), survey_design)
est <- coef(estimate)[2] * 100 # Extracting the TRUE value and converting to percentage
se <- SE(estimate)[2] * 100 # Extracting the standard error for the TRUE value and
converting to percentage
ci <- confint(estimate)[2, ] * 100 # Extracting the confidence interval for the TRUE value
and converting to percentage
total_weighted <- coef(total)[2]
data.frame(
disorder = var,
unweighted_count = sum(ed_filtered[[var]], na.rm = TRUE),
weighted_estimate = total_weighted,
percentage = est,
se = se,
lower_ci =ci[1],
upper_ci = ci[2]
)
}

# List of disorder variables including combined drug use

disorder_vars <- c¢("alcohol_use_disorders", "opioid_use_disorders",
"cannabis_use_disorders",
"sedative_use_disorders", "cocaine_use_disorders", "stimulant_use_disorders",

"hallucinogen_use_disorders", "nicotine_use_disorder",
"inhalant_use_disorders",
"psychoactive_substance_use_disorders", "any_drug_use")

# Calculate percentages and confidence intervals for each disorder
percentage_ci_results <- do.call(rbind, lapply(disorder_vars, calculate_percentage_ci))
# Print the results

print(percentage_ci_results)

##Calculating the unweighted and weighted number of pregnant females.



# Filter dataset for pregnant females based on pregnancy-related diagnosis codes
ip_filtered <-ip %>%
filter(if_any(starts_with("DX"), ~ grepl(pregnancy_pattern, .)))
# Unweighted count of pregnant females
unweighted_count <- nrow(ip_filtered)
print(paste("Unweighted count of pregnant females:", unweighted_count))
# Define the survey design
replicate_weights <- ip_filtered %>%
select(starts_with("PUF_ENCWGT ")) %>%
select(-PUF_ENCWGT_BASE)
survey_design <- svrepdesign(
weights = ~PUF_ENCWGT_BASE,
repweights = as.matrix(replicate_weights),
data = ip_filtered,

type = "BRR"
)

## weighted count of pregnant female in inpatient dataset
library(dplyr)
# Calculate weighted count using dplyr
weighted_count_dplyr <-ip_filtered %>%
summarise(weighted_count = sum(PUF_ENCWGT_BASE)) %>%
pull(weighted_count)
# Print the weighted count
print(paste("Weighted count of pregnant females using dplyr:", weighted count_dplyr))
## PREGNANT FEMALE IN ED SETTING
# Filter dataset for pregnant females based on pregnancy-related diagnosis codes
ed_filtered <- ed %>%
filter(if_any(starts_with("DX"), ~ grepl(pregnancy_pattern, .)))

# Unweighted count of pregnant females

unweighted_count <- nrow(ed_filtered)



print(paste("Unweighted count of pregnant females in ED:", unweighted_count))
# Define the survey design

replicate_weights <- ed_filtered %>%
select(starts_with("PUF_ENCWGT_")) %>%
select(-PUF_ENCWGT_BASE)

survey_design <- svrepdesign(
weights = ~PUF_ENCWGT_BASE,
repweights = as.matrix(replicate_weights),
data = ed_filtered,
type = "BRR"

)

## weighted count of pregnant female in inpatient datatset

library(dplyr)

# Calculate weighted count using dplyr

weighted_count_dplyr <- ed_filtered %>%
summarise(weighted_count = sum(PUF_ENCWGT_BASE)) %>%
pull(weighted_count)

# Print the weighted count

print(paste("Weighted count of pregnant females using dplyr in ED:",
weighted_count_dplyr))
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