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A B S T R A C T

Over the last two decades, the prevalence of substance use among women of childbearing age has risen dramatically in the United States making substance use during
pregnancy a significant public health concern. This article offers a general overview of the epidemiology of perinatal substance use focusing primarily on the United
States but when available international trends will be presented as well.

1. Introduction

Substance abuse and alcohol use during pregnancy are significant
and growing public health concerns [1,2]. The total annual societal cost
of substance use in terms of lost goods, lost productivity, treatment, and
medical services in the United States is estimated to be $510.8 billion
[3].Over the last two decades, the prevalence of opioid use among
women of childbearing age has risen dramatically in the United States
[4]. According to the WHO, women account for approximately 40% of
the substance-using population. Specifically, women are most at risk of
substance use during their reproductive years between the ages of
18–29 [5].

In the 1970s, public concern regarding potential teratogens in-
tensified when researchers in France observed fetal alcohol syndrome in
women who drank large amounts of alcohol during pregnancy [2]. By
the 1980s, widespread use of crack cocaine in the United States fueled
public concern and outrage [6]. Perinatal substance use remains a
significant public health concern associated with adverse consequences
for a mother and her developing fetus. Epigenetics and teratogenicity
add further considerations related to maternal obstetrics and fetal
outcome [5]. In the United States, the trends of substance use during
pregnancy are similar to those observed worldwide [5]. According to a
U.S. National Survey in 2012, 5.9% of pregnant women use illicit drugs,
8.5% drink alcohol, and 15.9% smoke cigarettes, with as many as 50%
of pregnant women reporting polysubstance use [7].

Trends in substance use are similar among developed high-income
countries, and comparable with observations made in the United States,
Europe, and Australia [5]. In South Australia, for example, approxi-
mately 7.9 infants per 1000 live births are born to mothers who re-
ported substance use [8]. Similarly, a 2001 study in England reported

7.5 infants per 1000 live births born to substance-using mothers in the
northern Yorkshire region, a nearly 40-fold increase to its 0.19 per 1000
deliveries estimate in 1993 [5]. Of the substance-using mothers in
Australia, 86% also smoked and 10.3% endorsed psychiatric conditions
[8]. In the United States and Australia, the three most commonly used
substances during pregnancy are tobacco, alcohol, and cannabis [6].
This article offers a general overview of the epidemiology of perinatal
substance use focusing primarily on the United States but when avail-
able international trends will be presented as well.

2. Tobacco

Tobacco is the product of cured leaves of the tobacco plant resulting
in products that include cigarettes, electronic cigarettes, and smokeless
tobacco. Because of the frequency of its use, tobacco has an effect of a
huge magnitude because of the number of pregnancies affected.
Tobacco is the most commonly used substance in pregnancy, followed
by alcohol and illicit substances [7]. Among women aged 18–30, the
prevalence of cigarette use is highest at age 18 when approximately
36% of women report cigarette use [9]. Furthermore, cigarette use
among women is unique compared to alcohol and marijuana use in that
cigarette use initiation rates are very low in the mid- and late-20s; al-
most all current cigarette users (88%) initiate use at or before age 26
[10]. In Australia, 12% of women report smoking during the first 20
weeks of pregnancy, and 9% continue to do so after 20 weeks [6]. In a
2010 United Kingdom study, as many as 97.4% of pregnant known
substance users reported tobacco smoking [11].

Tobacco use during pregnancy is a significant public health issue for
women everywhere because it is associated with higher infant mortality
rates and poor birth outcomes such as preterm birth, small for
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gestational age, and low birth weight. 12,6,7Furthermore, although
about one third [13] to one half [7] of women stop tobacco use during
pregnancy, about 16% of women will resume after delivery [6]. Cur-
rently there is a strong public interest in illicit drug use during preg-
nancy, but the health, social, and economic costs related to tobacco use
during pregnancy are higher than those for illicit drug use [6,12]

3. Alcohol

Next to tobacco, alcohol is the most commonly used substance in
pregnancy [7]. There is no amount of alcohol that can be considered
safe during pregnancy. Binge drinking (having 4 or more drinks at one
time) is the most dangerous pattern of alcohol consumption during
pregnancy [2]. In the general population, binge alcohol use is highest
among Millennials (defined as people who reached young adulthood in
the early 21st century) and lowest among Baby Boomers (defined as-
people born worldwide between 1946 and 1964) with Gen X (defined as
the demographic cohort following the Baby Boomers and preceding the
Millennials) in the middle [14]. Among women aged 18–30, the highest
prevalence of binge drinking occurs at age 22 (34%) [9].

In a survey conducted between 2011 and 2013, approximately 1 in
10 pregnant women in the United States reported drinking alcohol in
the past 30 days, and about 1 in 33 pregnant women report binge
drinking in the past 30 days [15,16]. In a 2010 United Kingdom study,
43.8% of pregnant women reported alcohol use [11]. Some women
report decreasing or eliminating alcohol use during pregnancy, but
7.6% of pregnant women report continued alcohol use with 1.4% binge
drinking [17]. A prospective study on perinatal abstinence and relapse
found that among women with alcohol use prior to pregnancy, 96% of
women with heavy drinking achieved abstinence in pregnancy but by
three months postpartum, 51% of abstinent women relapsed [7].

Fetal Alcohol Spectrum Disorder (FASD) is an overarching term that
encompasses a range of possible conditions associated with prenatal
alcohol exposure, including fetal alcohol syndrome (FAS), partial fetal
alcohol syndrome (pFAS), alcohol-related birth defects (ARBD), al-
cohol-related neurodevelopmental disorder (ARND), and neurobeha-
vioral disorder associated with prenatal alcohol exposure (ND-PAE) [2].
FASDs are the leading cause of preventable intellectual and develop-
mental disabilities in the Western world. If a fetus is not exposed to
alcohol during gestation he or she cannot develop an FASD. Children
with FASDs have a constellation of physical, behavioral, and cognitive
abnormalities resulting from prenatal alcohol exposure [2]. Studies of
grade school children suggest that the rate of an FASD is estimated at 24
to 48 per 1000 children [18].

4. Cannabis

With regional legalization and medical indications, cannabis has
become one of the most commonly used substances during pregnancy.
Among women aged 18–30, marijuana use peaks at age 18 (23%) [9].
Prevalence estimates of perinatal cannabis use range from 10% [19] to
43% [20].

Among past-year marijuana users (n=17,934), use almost daily
was reported by 16.2% of pregnant women of whom 18.1% met criteria
for abuse and/or dependence [19]. Among pregnant women who were
admitted to substance use treatment for the first time (n=489,796),
40.6% reported any level of cannabis use, and 40.8% reported cannabis
use as the primary drug of choice at treatment admission [21]. This
could partly be due to a perception that marijuana is “safe”. Approxi-
mately 70% of pregnant women believe there is slight or no risk of
harm from using marijuana once or twice a week [19].

The demographic characteristics of pregnant women who used
marijuana have changed over time, with white non-Hispanic women,
criminal justice referrals, and those with a psychiatric comorbidity
becoming more common [20].

While pregnant women reporting cannabis use as the primary drug

of choice were significantly less likely to co-use other substances, those
involved in the criminal justice system were significantly more likely to
co-use cocaine and opioids, but significantly less likely to co-use alcohol
[21]. Smokers of tobacco, alcohol users, and other illicit drug users
were 2–3 times more likely to use marijuana in the past year than re-
spective nonusers, adjusting for sociodemographic characteristics [19].

A prospective study on perinatal abstinence and relapse found that
among women with substance use prior to pregnancy, 76% of women
with marijuana use achieved abstinence in pregnancy but by three
months postpartum, 41% of abstinent women relapsed [7].

5. Opiods

Opioids are narcotics that act on opioid receptors that are medically
used primarily for pain relief and commonly abused. Among all people
surveyed from the 2003–2014 National Surveys on Drug Use and
Health age 18 and older, opioid use from 2013 to 2014 showed that
non-medical prescription opioid (NMPO) only is the most common type
of opioid use with prevalence among adults of 3.76%, compared to
0.10% for heroin-only and 0.23% for co-use [22].

Of those reporting past year opioid use, the proportion by type of
opioid used changed from 2003 to 2014 with NMPO having a relative
decline of 4.65% to 91.95% in 2013–2014 [22]. Among all opioid users
in 2013–2014, the highest prevalence of co-use was seen among those
who were aged 26–34 (9.76%), unemployed (12.08%), and reported
abusing (16.81%) and using (11.87%) illicit drugs, or psychological
distress (11.87%) [22].

Heroin-only use increased from 1.69% of all opioid use in
2003–2004 to 2.37% in 2013–2014 [22]. The annual average rate of
past-year heroin use in 2011–2013 was 2.6 per 1000 persons aged ≥12
years [23] The largest increase in heroin use was among those who had
previously reported NMPO use, suggesting NMPO use may be a gateway
to heroin use and subsequent co-use [23]. NMPO and heroin co-use is
growing at a rate that is cause for concern [22]. When studied, Mil-
lennials exhibited statistically significant higher risk of substance use
with especially worrisome patterns of increase in heroin and OxyContin
use [14].

The rate of past-year heroin use in 2011–2013 for women was 1.6
per 1000 [23]. This rate is, however, rapidly increasing with trends in
heroin alone and heroin co-use among females growing at a rate double
that of males [23].

Opioid use during pregnancy has risen sharply with maternal opioid
use increasing from 1.19 to 5.63 per 1000 hospital births per year [24].
Part of this increase is because the prevalence of pregnant women being
prescribed opioids has increased. A study showed that among 112, 029
pregnant women, 28% were prescribed at least one opioid during
pregnancy in the context of an increasing misuse of prescription pain
medication increasing among pregnant women [25]. Women pre-
scribed opioid pain relievers were more likely than those not prescribed
opioids to have depression, anxiety disorder, and to smoke tobacco
[25]. By 2014, over 41% of pregnant women admitted to publically
funded substance use disorder treatment programs reported a primary
opioid use disorder [26].

Neonatal abstinence syndrome (NAS) is the collective group of is-
sues that neonates may experience in the days after birth when exposed
to opioids in the womb. The incidence rates for NAS and maternal
opioid use increased nearly 5-fold in the United States between 2000
and 2012 [24]. Rural areas of the United States have been dis-
proportionately affected by the opioid crisis with the incidence of NAS
per 1000 births in hospitals increasing from 1.2 to 7.5 in rural areas
compared with 1.4–4.8 in cities [27]. Furthermore, the proportion of
newborns with NAS in rural parts of the country increased from 12.9%
in 2004 to 21.2% in 2013 [27]. The frequency of hospital deliveries
related to maternal opioid use increased from 1.3 to 8.1 per 1000 de-
liveries in rural areas compared with 1.6–4.8 in urban areas [27].

Internationally in 2012, average annual prevalence of opioid abuse
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among adults in Europe was around 0.4% (approximately 1.3 million
people) with heroin being the most frequently used opioid in Europe
[28]. The estimated prevalence of opioid use ranges from less than
0.1% to around 0.8% among 15–64 year olds, 20% of which women of
childbearing age [28].

Ontario Canada noted a 16-fold increase in the number of mother-
infant pairs affected by opioid dependence from 46 in 2002 to almost
800 in 2014 [29]. The percent of infants with NAS remained around
58% during this same period of time [29]. Methadone was the most
frequently used treatment for prenatal opioid dependence; there was
little buprenorphine or buprenorphine + naloxone use. Rates of pre-
term birth and low birth weight were high [29]. Opioid Maintenance
Treatment (OMT) has become the mainstream treatment modality for
people with opioid use disorder. In Norway, a higher proportion of
women in OMT use prescription drugs prior to, and during, pregnancy
than pregnant women in the general population [30].

Opioid use by pregnant women is a growing concern that will need
to be addressed at both a prescriber and policy level.

6. Cocaine

Cocaine, a strong central nervous system stimulant used by 14–21
million people each year [31], is one of the most frequently used illegal
drugs globally. Cocaine comes in forms that can be used either by nasal
insufflation (e.g. snorted), smoked, or dissolved and injected. Use is
highest in North America followed by Europe and South America [31].
Despite its popularity, cocaine use is less frequently used currently than
it has been in the past and the demographics of who is using cocaine
have also changed [14].

Cocaine use from 2007–2016 was highest among Millennials
(1.31%; 95% CI=1.24%–1.40%) and lowest among Baby Boomers
(0.27%; 95% CI= 0.23%–0.32%), with Gen X (0.70%; 95%
CI=0.64%–0.77%) in the middle [14]. The rates of alkaloidal (crack)
cocaine use have declined since the 1980s [32]. Use of alkaloidal co-
caine is notably higher among Gen X (0.28%; 95% CI=0.23%–0.33%)
as compared with Millennials (0.15%; 95% CI=0.13%–0.17%) and
Baby Boomers (0.12%; 95% CI=0.10%–0.16%), particularly in 2007
[14].

There is limited current data on how many pregnant women use
cocaine making it hard to know how exactly frequently it is used by
pregnant women, but it is estimated to be 1.1% at any point in preg-
nancy [32]. It has been suggested that there is a high prevalence of
cocaine use during pregnancy [33]. A study by Pereira et al. [34]. found
that the 17% of pregnant women used licit or illicit drugs and 9.2% of
them used some version of cocaine [34]. A prospective study on peri-
natal abstinence and relapse found that among women with substance
use prior to pregnancy, 73% of women with cocaine use achieved ab-
stinence in pregnancy, but by three months postpartum, 27% of ab-
stinent women who used cocaine relapsed [7].

Cocaine is a very frequently used illicit substance. Given the pre-
valence of cocaine use, it is reasonable to presume that some pregnant
women use cocaine. Based on the difficulty to find recent data, likely
underreporting of use due to concerns about criminal consequences,
and lack of universal screening, it is not clear how often pregnant
women use cocaine.

7. Methamphetamine

Methamphetamines are synthetic stimulant drugs that are highly
addictive and becoming increasingly popular. In 2002, 5.3% of the
adult population ages 12 and older, corresponding to approximately 12
million people, had used methamphetamines at least once in their
lifetime and there were 323,000 new users of methamphetamines [35].
In 2006, nearly 40% of all female substance users (i.e. more than
400,000 reproductive-aged women) stated they had used methamphe-
tamine in the prior month [36]. There is only limited data on

methamphetamine use during pregnancy because few systematic stu-
dies have estimated the prevalence of methamphetamine use by preg-
nant women [35]. Despite limited national data and the substantial
regional use variability, the overall use of methamphetamine by preg-
nant women seems to have increased since the 1990s mirroring the
increased use by the general population [33,37] (Terplan, Smith, Ko-
zloski, & Pollack, 2009) (Terplan, Smith, Kozloski, & Pollack, 2009)
(Terplan, Smith, Kozloski, & Pollack, 2009) (Terplan, Smith, Kozloski,
& Pollack, 2009).

Most of the data about use in pregnant women is derived from
specifically selected populations. Coming from an enriched sample that
is not nationally representative, the population studied by Arria et al.
[35]. was chosen from “heavy use” regions of the United States where
methamphetamine use during pregnancy is a notable concern. Arria
et al. found that methamphetamine was used by 5.2% participants at
some point during the pregnancy [35]. Similarly, of the 245,970
pregnant women admitted to treatment programs between 1994 and
2006, methamphetamine was the primary substance used for 8% in
1994 and 24% in 2006 [37]. Methamphetamine disorders now account
for one quarter of all admissions of pregnant women into substance-
abuse treatment [33]. This means that methamphetamine has become a
leading substance compelling treatment during pregnancy [37].

There is some evidence to suggest the population of pregnant
women using methamphetamine is also changing from an initial con-
centration of predominantly white women in the West to increasing
numbers in the Midwest and Southeast, including an increasing pro-
portion of Hispanic or Latina women [37]. In the United States and New
Zealand, compared to other substance using populations the metham-
phetamine using groups had lower socioeconomic status, increased
single parenting, were more likely to present for their first prenatal visit
later in pregnancy than comparison mothers, and had increased poly
substance use [38].

Despite the limited availability of data, methamphetamine use
during pregnancy seems to be a significant and increasing issue.

8. Polypharmacy

Despite discussing each substance individually, many people use
multiple substances–polypharmacy. Yang et al. [14]. found the use of at
least two substances excluding binge alcohol, was highest among Gen
X, followed by Millennials and lowest among Baby Boomers [14]. There
is some variability in those who use multiple substances. Jones et al.
[23] found that 96% of past-year heroin users reported use of at least
one other drug during the past year, and 61% reported using at least
three different drugs [23]. The percentage of heroin users with past-
year marijuana, cocaine, or alcohol abuse or dependence remained
stable between 2002 and 2013, but the percentage of heroin users with
opioid pain reliever abuse or dependence more than doubled during
that same time period [23].

Pregnant women reporting cannabis use as the primary drug of
choice were significantly less likely to co-use other substances unless
they were involved with the criminal justice system where they were
significantly more likely to co-use cocaine and opioids, but significantly
less likely to co-use alcohol [21].

9. Conclusions

Because substance use during pregnancy is very widespread, sub-
stance use during pregnancy continues to be a significant public health
concern. Most of the substances used during pregnancy are legal. It is
hard for one to know the full extent of the substance use during preg-
nancy because of underreporting. Substance use in pregnancy can lead
to a number of deleterious effects in mother and her offspring that
varies depending upon the drug, point of exposure, and extent of use.
Pregnancy is a time when women can be very motivated to change
patterns of substance use. Comprehensive treatment programs should
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be made available to help women with substance use disorders during
the motivating period of pregnancy.

10. Practice points

• Perinatal substance use is a prevalent problem and a big public
health issue

• Substance use crosses every demographic, geographic, and socio-
economic characteristic

• Pregnancy is a time when women can be very motivated to change
patterns of substance use

• Comprehensive treatment programs should be made available to
help women with substance use disorders during the motivating
period of pregnancy

11. Research directions

• Epidemiological results are skewed towards developed countries
that have a systemic method of data collection from their popula-
tion, such as Canada and Australia.

• Drug use occurs in almost every country and data are lacking from
those many regions

• There is limited data on treatment programs that are effective in
areas with varying resources

• To better characterize the full effects of perinatal substance use,
there needs to be more comprehensive data on substance usage and
linkage with outcomes for the families and the child, as well as long-
term follow up
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