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Abstract

Purpose Given the health consequences, perinatal substance use is a significant public health concern, especially as substance
use rates increase among women; ongoing data regarding the rates of substance use across trimesters of pregnancy is needed.
Methods The present study utilized cross-sectional population-based data from the National Survey of Drug Use and Health
(NSDUH) between 2009 and 2019. We aimed to explore both licit and illicit substance use assessed within each trimester
among women endorsing past-year substance use. The NSDUH sample included 8,530 pregnant women.

Results Perinatal substance use was less prevalent among women in later trimesters; however, past-month substance use
was observed for all substances across trimesters. The prevalence of past-month licit substance use among pregnant women
ranged from 5.77 to 22.50% and past-month illicit substance use ranged from 4.67 to 14.81%. In the second trimester, lower
odds of past-month substance use were observed across tobacco, alcohol, and marijuana (odds ratios [ORs] ranging from
0.29 to 0.47), when compared to the first trimester. A similar lower rate of past-month substance use was observed in the
third trimester compared to the first trimester, across tobacco, alcohol, and marijuana use, as well as cocaine, prescription
pain medication, and tranquilizer use (ORs ranging from 0.02 to 0.42). The likelihood of polysubstance use was lower among
women in the second and third trimesters compared to the first trimester (ORs ranging from 0.09 to 0.46).

Conclusion Findings indicate that a minority of women continue to use substances across all trimesters. This is especially
true among women using licit substances and marijuana. These results highlight the need for improved interventions and
improved access to treatment for these women.
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Introduction are unable to abstain from use during the perinatal period

(Grant et al. 2016; Massey et al. 2011; McHugh et al. 2014;
Substance use is a widespread problem across the United  Qato et al. 2020). The discontinuation rate during pregnancy
States (US) and while data suggest that many women dis- varies by drug of abuse; recent reports indicate problem-
continue substance use during pregnancy, a subset of women  atic patterns of use of licit substances (tobacco, alcohol),
cannabis, and the co-use of these substances among preg-
nant women (Alshaarawy and Anthony 2019; Massey et al.

< MacKenzie R. Peltier 2011; Qato et al. 2020; SAMSHA 2015; Shmulewitz and
mackenzie.peltier @yale.edu Hasin 2019; Young-Wolff et al. 2017). Approximately
14% of pregnant women endorsed past-month tobacco use
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USA 2014 (SAMSHA 2015). Similarly in 2015, 9.3% of preg-
2 Psychology Section, VA Connecticut Healthcare System nant women endorsed alcohol use over the past month, while
West Haven, CT, USA 8.8% endorsed the same drinking pattern in 2014 (SAMSHA
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Johnson City, TN, USA co-use of other substances (Shmulewitz and Hasin 2019).
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Additionally in a recent study, 19% of pregnant women aged 18
to 24 years old and 5.1% of those 25-34 years old screened pos-
itive for cannabis use either through self-report or toxicology
tests (Young-Wolff et al. 2017) and increasing rates of cannabis-
related hospitalizations during pregnancy have been observed
in states that have legalized recreational cannabis (Wang et al.
2022). Such figures represent a growing clinical and public
health concern regarding trends in perinatal substance use.

These substance use rates are especially alarming as
prenatal substance use presents extensive health conse-
quences and negative birth outcomes for the neonate (For-
ray, 2016). These adverse effects range from blunted fetal
growth to cognitive deficits; there are also multiple potential
pregnancy/birth complications and increased risk of infant
mortality (for review see Forray 2016). In addition to sig-
nificant health consequences for the neonate, prenatal sub-
stance use is associated with substantial health implications
and medical complications for the mother (Forray, 2016).
For instance, tobacco use is associated with increased risk
of miscarriage and maternal cocaine use is associated with
premature rupture of the membrane and increased odds of
negative placenta outcomes and abnormalities (Addis et al.
2001; Pineles et al. 2014; Salihu and Wilson 2007). Addi-
tional risks associated with substance use during the perina-
tal period are pregnancy-related hypertensive disorders, as
well as increased risk of infection, and other negative health
outcomes (Berenson et al. 1995; Gorman et al. 2014; Hudak
and Tan 2012; Minozzi et al. 2013; Sokol et al. 2003).

Such pregnancy related complications, including peri-
natal and delivery complications, have been implicated as
contributing factors to maternal deaths (Centers of Dis-
ease Control and Prevention 2019; Singh 2021; Trost et al.
2021). This is important considering that maternal deaths
have more than doubled in the US in recent years (MacDor-
man et al. 2016) and there have been considerable increases
in maternal mortalities, related to self-harm and substance
use (Mangla et al. 2019). In fact, one study found that a
large percentage of maternal deaths (among 421 pregnancy
related deaths across 14 states) occurred among women
with lifetime or current substance use (Trost et al. 2021).
Similarly, another study exploring maternal-related deaths
in California between 2010 and 2012 found that drug-related
causes were the second leading cause of maternal death.
These drug-related causes included ICD-10 codes for acci-
dental poisonings, drug-induced disease, drugs in blood, and
behavioral disorders related to drug use; this amounted to
18% of maternal deaths in California being attributed to sub-
stance use (Goldman-Mellor and Margerison 2019).

It should be noted when discussing drug-related maternal
death that there is a range of pregnancy-related substance use
consequences (Forray, 2016) and that there is some discord
regarding the amount, if any, of a substance (e.g., alcohol),
that should be consumed during pregnancy (Oh et al. 2017).
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While this discord falls outside the scope of the current paper,
it is important to acknowledge that recent data illustrates
increases in substance use among women of childbearing age
(Grant et al. 2017, 2016). These increased rates of substance
use, coupled with increases in drug-related maternal deaths,
highlight the need for additional research exploring maternal
substance use in order to improve the health of women.

Previous research has shown that substance use during
pregnancy, generally decreases between trimesters (e.g.,
Ebrahim and Gfroerer 2003; Forray et al. 2015; Massey
et al. 2011; Oh et al. 2017; Tong et al. 2008). It appears
that there are higher decreases in rates of alcohol and illicit/
recreational drug use than in rates of tobacco and marijuana,
which remain more consistent across trimesters (Moore et al.
2010). This is problematic given the high rate of co-use of
marijuana and tobacco among pregnant women, as these
women report more high-risk behaviors than their abstaining
or single substance using counterparts (Coleman-Cowger
et al. 2017; Moore et al. 2010; Qato et al. 2020).

Research has demonstrated that women are less likely to
achieve pregnancy-related abstinence from cigarettes and
are more likely to abstain from alcohol use while pregnant
compared to marijuana or cocaine (Forray et al. 2015). This
is concerning given the recent increases in tobacco, alcohol,
and marijuana use during pregnancy, as well as rising rates of
maternal mortality (Mangla et al. 2019; Massey et al. 2011;
SAMSHA 2015; Shmulewitz and Hasin 2019; Soneji and
Beltran-Sanchez 2019; Young-Wollff et al. 2017). However,
much of the information to date explores the change in sub-
stance use over the course of pregnancy within smaller sample
populations (e.g., Forray et al. 2015; Best et al. 2009; Latuskie
et al. 2019). Replication of such changes in perinatal sub-
stance use across licit/illicit substances within a recent, large
epidemiological dataset would provide valuable, up-to-date
data, which may inform health service delivery and improve
effective interventions among pregnant women using sub-
stances. Conducting a study to explore licit/illicit substances
across pregnancy in a single national dataset will provide
researchers, providers, and policy makers with valuable
data that is powered to observe clinically significant changes
across pregnancy, as a large national data set improves gener-
alizability via limiting variable definitions of substance use,
sampling biases, and differences in study procedures (Lester
et al. 2004; Oh et al. 2017). There is no recent national data
available regarding perinatal substance use across trimesters;
the last available published data was from 2005-2014 and
these studies explore alcohol, tobacco, cannabis, and co-use
of substances (Oh et al. 2017; Qato et al. 2020; Shmulewitz
and Hasin 2019). Data of both illicit and licit substances
across the trimesters is especially important as alcohol and
drug use rates are increasing for women of childbearing age
(Grant et al. 2016, 2017). It would be beneficial for a study
to explore alcohol, tobacco, cannabis, and other illicit/licit
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substances (including opioids, sedatives, hallucinogens, and
other drugs) in each trimester. This information would provide
needed information to further tailor screenings, interventions,
and policy to improve the health of women and neonates.

The present study

The present study sought to update perinatal substance use
research and explore the association between substance use
(including alcohol, tobacco, and other illicit substance use) and
trimester in a representative national sample across the past
decade. It was hypothesized that in the second and third trimes-
ters, rates of substance use would be lower, but would not be
completely eliminated. Furthermore, it was hypothesized that
a greater reduction among illicit substances would be observed
in the second and third trimesters versus the first trimester.

Materials and methods
Study data

Data utilized in the present study was from the annual waves
(2009-2019) of the National Survey on Drug Use and Health
(NSDUH), which was administered nationally by the Sub-
stance Abuse and Mental Health Services Administration
(SAMSHA). This annual survey collects cross sectional data
on alcohol and drug abuse, as well as other health-related
factors, in a nationally representative sample of noninsti-
tutionalized US civilians. The final sample included 8,530
pregnant women. A more detailed description of the survey
methodology is available elsewhere (SAMSHA 2016).

Measures
Demographic variables

The present survey assessed sociodemographic variables
including age, race/ethnicity, marital status, education,
employment, and income. Of note in 2015, questions assess-
ing marital status, education, and employment were altered
to provide additional detail; while these variables were rep-
resented by a different variable name in the public dataset,
they were recoded to identically matched data sets from pre-
ceding and subsequent years (SAMSHA 2015, 2016, 2018).
Thus, this variable was combined with the equivalent vari-
ables from years 2009-2014 and 2015-2019. Pregnancy was
assessed by asking women survey respondents if they were
pregnant. Furthermore, women who self-reported being
pregnant reported the trimester of their pregnancy.

Substance use

Substance use was assessed by utilizing variables that
queried alcohol, tobacco, and illicit substance use in the
past year and past month. Variables were derived from the
recency of use questions to represent respondents who have
used alcohol, tobacco, and illicit substances (including:
marijuana, cocaine, heroin, inhalants, and hallucinogens,
as well as illicit/recreational use of prescription pain medi-
cation, tranquilizers, stimulants, and sedatives) in the past
eleven months, but stopped or continued use over the past
month. Of note, variables surrounding cigars, cigarettes, and
smokeless tobacco were combined to compute a tobacco
recency variable. Furthermore, variables detailing recency
of methamphetamine and prescription stimulant use were
also combined to compute a stimulant use recency variable.
Composite variables of licit substance use (e.g., alcohol and
tobacco) and illicit substance use were also computed, as
were rates of polysubstance use for individuals using 1+,
2+, and 3 + substances. Some drug variables had the survey
question language altered in specific years (e.g., 2015); how-
ever, answers regarding recency of use remained identical,
such variables were combined to represent that substance’s
use across the decade. Additionally, analysis combined use
over the past eleven months and use over the past 30 days to
create the “past-year” variable.

Statistical analysis

Data utilized in the present study is cross-sectional. Among
the pregnant women reporting past-year substance use,
demographic variables and past-month substance use were
calculated for each trimester to explore changes in substance
use across the trimesters. Adjusted logistic regressions were
conducted to examine the change in substance use in the
past month across trimesters (reference group, first trimes-
ter) among pregnant women endorsing past-year substance
use. Adjusted analyses included age, race/ethnicity, marital
status, education, employment status, and household income
as covariates. Logistic regression analyses were weighted
and accounted for the NSDUH survey design, including
stratification, clustering (i.e., primary sampling unit), and
unequal weighting of the sampling design.

Results

Sociodemographic

Of the respondents endorsing current pregnancy (n=8,530)
and past-year substance use (31.53% first trimester, 36.44%

second trimester, 32.03% third trimester), participants were
primarily White (56.18-57.79%). Most participants fell
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into the 18- to 25-year-old age category (32.24-35.64%)
and reported being married (57.68-60.67%). The major-
ity of individuals endorsed at least completing high school
(70.22-84.66%). Additionally, most participants self-iden-
tified as working full time (38.68-47.75%) and earning over
$20,000 annually (78.45-78.83%). See Table 1 for complete
sociodemographic results by trimester.

Substance use across trimesters

Table 2 presents past-year and past-month prevalence for
substance use across the first, second, and third trimesters
among women endorsing past-year substance use. Women
who reported using licit substances (alcohol and tobacco)
within the past month across trimesters (ranging from 5.77
to 22.50%) showed a decreasing pattern of use in the second
and third trimesters. A similar pattern emerged regarding

past-month tobacco use (ranging from 47.51 to 61.93%),
with past-month use also decreasing in the second and third
trimesters. Past-month use of alcohol (ranging from 6.16 to
26.83%) also was lower in the later trimesters. While there
were significant decreases, a subset of women across all
three trimesters continued to use licit substances.

Rates of past-month illicit substance use (ranging from
4.67 to 14.81%) were lower in the second and third trimes-
ters. For example, past-month use of marijuana (ranging
from 25.97 to 43.63%) was lower in the second and third tri-
mester; however as observed with licit substances, a subset
of women in all three trimesters endorsed past-month use.
Polysubstance use (1 + drugs) ranged from 7.78 to 31.34%
across the trimesters, again with use tapering in the second
and third trimester for most pregnant women with past-year
substance use. Complete data regarding rates of substance
use can be found in Table 2.

Table 1 Weighted

. . . Weighted percentages First trimester Second trimester Third trimester
sociodemographic variables 31.53% 36.44% 32.03%
among pregnant women

Age
12-17 years old 2.84% 2.14% 1.75%
18-25 years old 32.24% 33.82% 35.64%
26-34 years old 51.01% 48.29% 50.11%
35-44 years old 13.91% 15.75% 12.50%
Race/ethnicity
White 57.50% 56.18% 57.79%
Black 16.45% 14.38% 14.41%
Asian 6.36% 5.89% 6.12%
Hispanic 16.58% 20.53% 19.26%
Other 3.11% 3.31% 2.42%
Marital status
Married 57.68% 60.07% 60.67%
Widowed/divorced/separated 7.87% 4.83% 4.71%
Never married** 34.45% 35.10% 34.62%
Education
Less than high school* 15.33% 16.09% 15.63%
High school 24.10% 23.76% 23.63%
Some college 26.35% 34.05% 28.07%
College 34.21% 12.41% 32.66%
Employment
Full-time 47.39% 47.75% 38.68%
Part-time 15.68% 17.46% 18.30%
Unemployed 9.66% 7.01% 4.28%
Other (not included in labor force)** 27.27% 33.79% 38.74%
Household income
Less than $20,000 21.55% 21.17% 21.20%
$20,000-$49,000 29.53% 30.34% 31.71%
$50,000-$74,999 16.76% 17.35% 16.38%
Greater than $75,000 32.16% 31.14% 30.72%

* Includes participants aged 12—17 years old. ** Includes participants 12—14 years old. Weighted percent-

ages within each trimester
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Table 2 Weighted past-year and past-month drug use by trimester

First trimester
31.53%

Weighted percentages

Second trimester
36.44%

Third trimester
32.03%

Past-year use Past-month use

Past-year use

Past-month use Past-year use Past-month use

Licit substances 77.50% 22.50% 91.86% 8.14% 94.23% 5.77%
Tobacco 38.07% 61.93% 49.49% 50.51% 52.50% 47.51%
Alcohol 73.17% 26.83% 90.86% 9.14% 93.84% 6.16%
Tllicit substances 85.19% 14.81% 93.42% 6.56% 95.33% 4.67%
Marijuana 56.37% 43.63% 73.99% 26.01% 74.03% 25.97%
Cocaine 77.84% 22.17% 95.74% 4.46% 99.25% 0.75%
Heroin 55.61% 44.40% 78.48% 21.52% 95.98% 4.02%
RX pain meds 77.17% 22.83% 80.20% 19.80% 89.69% 10.31%
Hallucinogens 87.60% 12.40% 94.09% 591% 98.16% 1.84%
Tranquilizers 73.55% 26.46% 85.77% 14.23% 92.77% 7.23%
Inhalants 64.77% 35.23% 86.06% 13.94% 52.13% 47.87%
Stimulants 69.66% 30.34% 84.60% 15.40% 91.26% 8.74%
Sedatives 58.46% 41.54% 100% 0.00% 70.76% 29.24%
Polysubstance
1+drugs 83.25% 16.75% 91.72% 8.28% 92.18% 7.82%
2 +drugs 68.30% 31.70% 90.00% 10.00% 92.22% 7.78%
3 +drugs 68.66% 31.34% 88.97% 11.03% 91.28% 8.72%

Data is cross-sectional; not cohort data. Weighted percentages within each trimester. Past-month use is defined by use within the past 30 days

Results indicated that across a variety of substances,
the odds of both past-month licit and illicit substance
use were lower in the second trimester (licit OR =0.29,
CI=0.21-0.40; illicit OR=0.40, CI=0.30-0.53) and
the third trimester (licit OR =0.20, CI=0.14-0.30; illicit
OR=0.23, CI=0.21-0.38), compared to the first trimes-
ter. Specifically, past-month use of tobacco (OR=0.47,
CI=0.34-0.65), alcohol (OR=0.27, CI=0.21-0.35), and
marijuana (OR=0.43, CI=0.31-0.60) was lower in the
second trimester compared to the first trimester among
women reporting past-year substance use. Additionally,
polysubstance use (1 +drug of use) also was lower in the
second trimester compared to the first (ORs range from
0.21-0.44). In fact, among those endorsing polysubstance
use, in the third trimester, over 90% of women quit use.

The odds of past-month use also were lower in the third
trimester, compared to the first trimester for several sub-
stances, including tobacco (OR=0.41, CI=0.30-0.58),
alcohol (OR=0.18, CI=0.13-0.26), marijuana (OR=0.41,
CI1=0.28-0.60), cocaine (OR=0.02, CI=0.00=0.18),
prescription pain medication (OR =0.42, CI=0.18-097),
and tranquilizers (OR=0.14, C1=0.03-0.67). Addition-
ally, the odds of past-month polysubstance use (1 +drugs
of use) also were lower as in the second and third trimes-
ters in comparison to the first trimester (ORs =0.17-0.46).
See Table 3 for complete results.

Discussion and conclusions

Using a large epidemiological dataset, the present study
demonstrated that perinatal use of most licit and illicit
substances decreases as pregnancy moves into the later
trimesters, among pregnant women with a history of past-
year substance use. Pregnant women who reported past-
year drug use had lower odds of reporting past-month drug
use in the second and third trimesters when compared to
the first trimester among a range of substances includ-
ing tobacco, alcohol, marijuana, tranquilizers, and stimu-
lants. Additionally, among those endorsing polysubstance
use, in the third trimester, over 90% of women quit use;
however, despite this promising quit rate, past-month sub-
stance use was observed throughout all three trimesters of
pregnancy. This data is valuable as substance use among
women of childbearing age is increasing (Grant et al.
2016; Grant et al. 2017); the present study provides the
ongoing, nationally representative data needed to describe
substance use in pregnant women given the rise of overall
substance use among women.

The present study is consistent with previous research
demonstrating differences in substance use between tri-
mesters, with an overall decrease in substance use fol-
lowing the first trimester (Moore et al. 2010; Oh et al.

@ Springer



824

M. R. Peltier et al.

Table 3 Adjusted odds ratio of past-month substance use in second and third trimesters among women reporting past-year substance use

First trimester

Second trimester

Third trimester

AOR 95% C1 AOR 95% CI

Licit drugs REF 0.29 0.21-0.40%** 0.20 0.14-0.30%**
Tobacco REF 0.47 0.34-0.65%** 0.41 0.30-0.58**:
Alcohol REF 0.27 0.21-0.35%3%%* 0.18 0.13-0.26%*
Illicit drugs REF 0.40 0.30-0.53%*3%%* 0.228 0.21-0.38**:
Marijuana REF 0.43 0.31-0.60%** 0.41 0.28-0.60%*
Cocaine REF 0.10 0.01-0.98 0.02 0.00-0.18**
Heroin REF NS NS
RX pain medication REF 0.94 0.43-2.06 0.42 0.18-0.97*
Hallucinogens REF 0.25 0.02-2.72 0.18 0.01-5.52
Tranquilizers REF 0.45 0.14-1.40 0.14 0.03-0.67*
Inhalants REF NS NS
Stimulants REF 0.31 0.05-1.95 0.23 0.03-1.61
Sedatives REF NS NS
Polysubstance use

1 +drugs REF 0.44 0.29-0.69%** 0.46 0.27-0.77**

2+4drugs REF 0.24 0.15-0.37*%%* 0.17 0.09-0.3 1%

3+drugs REF 0.21 0.10-0.42%%%* 0.09 0.03-0.27***

AORs are adjusted for year of data collection, age, race, employment status, income, marital status, and educational history. AOR, adjusted odds
ratios; CI, confidence intervals; NS, sample size not sufficient. *p <0.05. **p <0.01. ***p <0.001

2017; Tong et al. 2013). Most pregnant women achieve
abstinence in the second trimester, with one study report-
ing that approximately 60% of women stopped drinking
once they recognized that they were pregnant (Forray et al.
2015; O’Connor and Whaley 2003). It has been postulated
that recognizing pregnancy status may reduce maternal
substance use, as women may consume substances before
knowing they are pregnant. However, the current study
was only able to explore the odds of past-month substance
use in females who knew they were pregnant, and first
trimester substance use rates remained high. Although it
should be noted there may be a small percentage of women
who has past-month use may have coincided with a time
prior to knowledge of their pregnancy. Nonetheless, it is
likely that additional mechanisms outside of the knowl-
edge of the pregnancy impact this decrease in substance
use among pregnant women and further investigation is
warranted.

Results indicate that tobacco remains the most used sub-
stance across trimesters. This is problematic, as behavioral
interventions for smoking cessation remain only moderately
successful and pharmacological treatments (e.g., nicotine
replacement therapies) are largely understudied among preg-
nant women (Forray 2016). High rates of maternal/perinatal
smoking are also observed in younger (aged 20-24) women
and those with less education, as well as those who identify
as American Indian/Alaskan Native or live in rural commu-
nities (Ali et al. 2022; Azagba et al. 2020). Thus, additional
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research is needed to identify the specific needs of these
groups to develop improved education, prevention, and treat-
ment strategies.

The present results highlight the need for improved
and easily accessed screening and treatment (Latuskie
et al. 2019). This is particularly salient as legalization of
cannabis and increased popularity of tobacco products
(i.e., e-cigarettes) may change perceptions and increase use
among pregnant women (Hawkins and Hacker 2022). Novel
treatment interventions such as smartphone-based inter-
ventions, which have shown preliminary efficacy to reduce
smoking among pregnant women (Kurti et al. 2022), may
improve treatment and attenuate increasing use.

The present study demonstrated lower odds of past-
month illicit prescription pain medication misuse in the
third trimester compared the first trimester; however, this
misuse (i.e., illicit/recreational use) remains significant,
with approximately 10% of third trimester women, endors-
ing misuse of prescription pain medications within the past
year. While this decrease (approximately 22% in first tri-
mester) is positive, it highlights the problematic use of pre-
scription opioids among pregnant women (Jones and Kraft
2019). Similar data from NSDUH 2005-2014 demonstrated
that more than 5% of pregnant women reported past-year
use of such medications (Kozhimannil et al. 2017). Given
the numerous medical consequences of opioid use among
mothers and neonates, this emphasizes the need to screen for
illicit drugs and assess the misuse of prescription substances



Licit and illicit drug use across trimesters in pregnant women endorsing past-year substance... 825

among pregnant women. Specifically, a recent study found
that among drug- or self-harm-related maternal deaths in
California, 74% of women made at least one visit to a local
emergency department, and approximately 40% made three
of more such visits (Goldman-Mellor and Margerison 2019).
This offers a unique intervention point, when presenting to
the local emergency department, to screen for perinatal sub-
stance use/misuse and refer women for treatment.

Overall, the present results highlight the need for con-
tinued screening and improved education and treatment for
those continuing to use substances during pregnancy. Preg-
nant women are less likely than their non-pregnant coun-
terparts to receive substance use treatment (Terplan et al.
2012). This may be due to the limited substance use inter-
ventions available (O’Connor and Whaley 2003). For exam-
ple, opioid agonists have been shown to prevent relapse and
improve substance use outcomes during pregnancy; how-
ever, these medications have high drop-out rates and this
limits their effectiveness (Minozzi et al. 2013). In addition
to the limited effective interventions for perinatal substance
use, access to empirically supported interventions remain
limited and legislation surrounding the criminalization of
drug use during pregnancy has been shown to deter treat-
ment seeking among pregnant women who use substances
(Adams et al. 2021; Forray et al. 2015; Lester et al. 2004;
Stone 2015; Tsuda-McCaie and Kotera 2022). This presents
an urgent need for novel interventions and easily accessible
treatment to improve the health outcomes of both mother
and neonate, as well as conduct longitudinal research to
examine drug use within pregnant women across all three
trimesters.

Finally, given the lower likelihood of past-month drug use
demonstrated in the second and third trimesters compared
to the first trimester, there is a need to develop interventions
to prevent postpartum relapse among those accessing care
and achieving abstinence. A recent study demonstrated that
80% of women who had achieved abstinence during preg-
nancy relapsed postpartum (Forray et al. 2015). One prom-
ising line of research is the administration of progesterone
following delivery to prevent relapse. A recent study dem-
onstrated that abstinent, postpartum women smokers had a
slower rate of relapse over a 3-month follow-up period when
administered progesterone when compared to placebo (For-
ray et al. 2017). Exogenous progesterone administration has
also shown promise among other illicit substances, including
cocaine, so its utility as an intervention among postpartum
women should be continued to be explored (Yonkers et al.
2014). Interventions designed to target postpartum psycho-
social relapse factors, including stress, weight gain concerns,
lack of social support, and postpartum depression, should
continue to also be studied to address the high postpartum
relapse rates reported in the literature (Chapman and Wu
2013; Hymowitz et al. 2003; Levine et al. 2016).

Treatment guidelines

It is strongly encouraged that providers utilize the Achieves
of Women’s Mental Health (AWMH) and World Federation
of Societies of Biological Psychiatry (WFSBP) guidelines
for the management of alcohol use during pregnancy, which
explicitly state that there is no safe level of alcohol use dur-
ing pregnancy and screening of maternal alcohol use should
be completed throughout pregnancy. Brief interventions are
recommended for low to moderate alcohol consumption and
hospitalization related to withdrawal symptoms is recom-
mended for heavy/chronic alcohol use (Thibaut et al. 2019).
Additionally, the World Psychiatric Association (WPA)
guidelines for the management of illicit substance use during
pregnancy include destigmatizing mental illness, providing
accurate information to women, and implementing effective
treatments; specifically, providers are encouraged to provide
psychosocial and psychological treatments when appropriate
and pharmacological interventions for moderate to severe
disorders (Howard et al. 2017).

Limitations

The present study’s findings should be interpreted within the
context of several limitations. First, a cross-sectional survey
design was utilized in the NSDUH data collection. Thus, no
causal inferences between pregnancy and substance use can
be established. Additionally, the NSDUH is a survey-based
measure, so the present study was limited to self-report data.
This may be problematic as participants, especially pregnant
women, may have underreported current substance use due
to fear of subsequent consequences or stigma (Stone 2015).
Additionally, due to the self-report nature of the survey,
there was no assessment of substance use that coincided
with the beginning of the current trimester; thus, it is dif-
ficult to assess past-month substance use that potentially
overlapped trimesters or may overlap to a period of time
in the first trimester when the women did not yet know she
was pregnant. Finally, women in the first trimester may have
been unaware of a positive pregnancy status at the time of
the survey and were not included in the present results. Due
to these concerns, the present study should be viewed as a
conservative estimate of maternal substance use; however,
results are consistent with those previously reported in the
literature (e.g., Ebrahim and Gfroerer 2003; Forray et al.
2015; Massey et al. 2011; Tong et al. 2008).

Conclusion
Among pregnant women with past-year substance use, in
the second and third trimesters, there are lower odds of

past-month use of substances compared to the first tri-
mester; however, some women struggle to abstain from
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substance use throughout their pregnancies. These findings
are consistent with previous literature and provide further
evidence that continued screening and intervention across
trimesters is critical among pregnant women with a his-
tory of substance use. Utilizing the AWMH and WFSBP
guidelines for the management of alcohol use during preg-
nancy and the WPA guidelines on management of illicit
substance use during pregnancy is strongly encouraged.
Continued efforts are needed to ameliorate barriers to sub-
stance use treatment among pregnant women and improve
our current interventions for both prenatal substance use
and postnatal relapse.
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