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Background: While accumulated evidence has shown that the prevalence of cannabis use 
among pregnant women in the US has increased in recent years, little is known about the 
specific subpopulations affected. The aim of this study was to estimate the prevalence and 
correlates of the perceived risk of weekly cannabis use, past 30-day cannabis use, and 
frequency of past 30-day cannabis use among US pregnant women.
Methods: We analyzed data from 2,247 pregnant women 14 to 44 years of age surveyed in 
the 2015 to 2017 cross-sectional National Survey on Drug Use and Health. Analyses account 
for the sampling design. Primary outcomes included perceived risk of weekly cannabis use, 
past 30-day cannabis use, and frequency of cannabis use. We conducted multivariable 
logistic and negative binomial regression models to assess the associations between the 
primary outcomes and multiple correlates.
Results: Among US pregnant women, 21.6% (95% CI=19.4, 23.8) did not perceive any risk 
associated with weekly cannabis use, 5.3% (95% CI=4.2, 6.5) used cannabis in the past 30 
days, and among past-month users, the average number of days of use was 15.6 (95% 
CI=13.5, 17.7). Pregnant women living below the poverty line were both more likely to 
perceive no risk of weekly cannabis use (aOR=1.8; 95% CI=1.3, 2.5) and use cannabis more 
often in the past 30 days (aOR=2.9; 95% CI=1.5, 5.7) than pregnant women within an 
income bracket of more than two times the federal poverty threshold. Age, race, trimester of 
pregnancy, co-use of tobacco and/or alcohol were also associated with these outcomes.
Conclusion: Younger age, living in poverty, early trimester of pregnancy, and co-use of 
tobacco and/or alcohol increased the odds of cannabis use among pregnant women. As 
cannabis legalization spreads and cannabis use is increasingly perceived as safe, there is 
a growing need for research to determine the reasons why women in the identified at-risk 
subgroups are using cannabis during pregnancy.
Keywords: marijuana, cannabis, pregnant women, perceived risk, prenatal exposure

Background
Analyses of the National Household Survey on Drug Use and Health (NSDUH) 
among pregnant women have shown that unlike alcohol and tobacco use, cannabis 
use has significantly increased in recent years.1–7 Recent estimates show an increase 
in past 30-day use among pregnant women from 3.4% between 2002 and 2003 to 
7.0% between 2016 and 2017.5 Furthermore, this increase in cannabis use among 
pregnant women is coupled with significant increases in daily cannabis use, based 
on 2002 to 2017 NSDUH data,5 and an increase in the prevalence of cannabis use 
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disorder among all age and race/ethnic subgroups between 
1993 and 2014, based on national data on hospitalized 
pregnant women.8

Changes in attitudes may relate to changes in cannabis 
use as legality shifts with 33 states, four US territories, and 
the District of Columbia to date having chosen to legalize 
cannabis for medicinal or recreational use. A 2018 Gallup 
poll reports 66% of Americans think cannabis should be 
made recreationally legal, the highest percentage of sup
port they have reported historically.9 The need to under
stand how attitudes towards cannabis and cannabis use 
change among pregnant women is a priority. Perceived 
risk is an important factor in personal decision-making, 
and thus it may effect whether or not specific populations 
will engage in certain behaviors.10 As such, a significant 
relationship between higher rates of cannabis use and not 
perceiving risk of cannabis use has been widely 
documented,11–13 Rates of not perceiving any risk asso
ciated with cannabis use were almost four times higher 
among adult pregnant women who used cannabis in the 
past 30 days (65.4%) compared with rates among pregnant 
non-cannabis users (16.5%).14 A 2015 study showed that 
approximately 70% of both pregnant and non-pregnant 
women believed there was no risk or a slight risk of 
harm from using cannabis once or twice a week.3

Besides changes in attitudes towards cannabis use, 
medicalization of cannabis may also explain increases in 
past 30-day cannabis use and daily use among pregnant 
women.5 Potential use of cannabis for treating nausea and 
vomiting during pregnancy and other conditions common 
among pregnant and childbearing age women, such as IBS 
and headaches/migraines,14–17 may explain the observed 
trends. A recent study among 4,735 pregnant women 
showed that those with nausea and vomiting during preg
nancy had nearly 2 to 4 times greater odds of prenatal 
cannabis use during the first trimester of pregnancy than 
women without nausea and vomiting during pregnancy.17 

In addition, use of cannabis during pregnancy has been 
associated with past history of depression, anxiety, and 
trauma and recent studies suggest that some women use 
cannabis as a copping strategy to deal with daily stressors 
and mental health problems.18,19 Other correlates that have 
shown to influence past 30-day cannabis use among preg
nant women include income, marital status, and previous 
tobacco, alcohol, or illicit drug use.3,17,20–22

Existing studies on the effects of prenatal exposure to 
cannabis remain controversial.22 Animal models suggest that 
prenatal cannabis exposure can lead to low birth weight and 

a negative impact on the offspring’s neurocognitive 
function.23–26 Dose-response studies suggest that maternal 
exposure to low doses of tetrahydrocannabinol (THC), one of 
the at least 100 cannabinoids identified in cannabis, results in 
atypical locomotor activity, alterations in the dopamine sys
tem, and altered neurotransmitter and neuronal circuit set
tings, with moderate and higher doses causing increased 
severity of these symptoms, as well as lasting cognitive 
impairments and other negative outcomes in the adult 
rodent’s offspring.25 Moreover, prenatal exposure to canna
bis has also been associated with altered breathing patterns 
and increased the length of apnoeas in newborn mice.26 

Complementarily, human studies have shown that prenatal 
use of cannabis alters folic acid uptake,27 may lead to 
increases in the risk of miscarriage,28,29 delays embryo 
development,30,31 and may lead to preterm birth and low 
birth weight.32,33 Other outcomes may include: stillbirth, 
spontaneous abortion, and prenatal death.28,29,34 Potential 
later life outcomes include deficits in verbal and visual rea
soning skills, short-term memory recollection, hyperactivity, 
and reduced executive functioning in children, while adoles
cents and young adults may experience deficits in executive 
functioning, working memory, response inhibition, and may 
initiate substance use at an earlier age.35–37

As cannabis use is considered less risky and becomes 
accepted in society and more widely available, studies 
regarding cannabis use and correlates of use among preg
nant women are becoming more relevant. Increases in the 
prevalence and frequency of cannabis use among pregnant 
women are well documented, but less is known about spe
cific sub-populations at higher risk of use. Therefore, the 
main objective of this study was to complement current 
epidemiological estimates by identifying correlates of per
ceiving no risk associated with weekly cannabis use, past 
30-day cannabis use, and frequency of cannabis use in the 
past 30 days among a nationally representative sample of 
pregnant women aged 14 to 44 over a recent three-year 
period. These findings can assist in identifying at-risk sub
populations who can be targeted for future studies on the 
etiology of cannabis use during pregnancy or the design and 
implementation of future intervention strategies.

Materials and Methods
Data Source and Study Population
The National Survey on Drug Use and Health (NSDUH) 
series primarily measures the prevalence and correlates of 
drug use in the United States annually among members of 
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United States households aged 12 and older. NSDUH 
Surveys are administered by computer-assisted personal 
interviewing (CAPI) conducted by an interviewer and 
audio computer-assisted self-interviewing (ACASI). For 
this report, we analyzed public data from the 2015, 2016, 
and 2017 NSDUH among a nationally representative sam
ple of 2,247 women age 14 to 44 with complete data and 
who reported to be pregnant when completing the survey. 
Response rates for each year were 69.66%, 68.44% and 
67.12%, respectively. The data collection protocol of the 
NSDUH was approved by the institutional review board at 
the Research Triangle Institute (RTI) International. Written 
informed consent was obtained from each study partici
pant and other guidelines outlined in the Declaration of 
Helsinki were followed. This manuscript is based on 
a master's thesis presented to the Graduate School of the 
University of Florida.38 Institutional Review Board eva
luation of the proposed project that analyses public 
HIPAA-compliant de-identified data sets was determined 
as exempt (IRB201900224). Additional information on 
survey procedures is available elsewhere.39

Measures
Dependent variables included perceived risk of weekly 
cannabis use, cannabis use in the past 30 days, and fre
quency of past 30-day cannabis use. Perceived Risk of 
weekly cannabis use was defined by recoding the original 
variable “perceived risk of smoking cannabis once or 
twice a week” into a binary variable where respondents 
who perceived no risk (n=560) or do not know of any risk 
(n=22) were coded as 1 (ie, no risk), and respondents who 
perceived any level of risk [slight (n=541), moderate 
(n=487), or great risk (n=637)] were coded as 0 (ie, any 
risk). Past 30-day cannabis use was assessed with a binary 
question (yes/no), and frequency of past 30-day cannabis 
use was assessed by asking participants who had used 
cannabis in the past 30 days the mean number of days 
of use.

Other covariates included socio-demographic factors 
such as age group (“14 to 17”, “18 to 29”, or “30 to 44”), 
self-identified race/ethnicity (Non-Hispanic White – NHW, 
Non-Hispanic Black – NHB, Non-Hispanic Other – NHO, 
and Hispanic – H), population density (CBSA – Core Based 
Statistical Area classification – with 1 million or more 
persons or Large Metropolitan, CBSA with fewer than 
1 million persons or Small Metropolitan, or those not in 
a CBSA or non-metropolitan), poverty level (determined by 
the age, family size, the number of children in the household 

and total family income and categorized into living in 
poverty, Income up to 2X federal poverty threshold – FPT, 
and Income more than 2X FPT), health insurance coverage, 
residence in a state with medical marijuana legalized when 
the survey was applied and survey year. Substance use- 
related factors included past 30-day alcohol and/or tobacco 
use (No past 30-day use of alcohol or tobacco, past 30-day 
use of alcohol only, past 30-day use of tobacco only, and 
past 30-day use of alcohol and tobacco), and past 30-day 
use of drugs other than cannabis (past 30-day use of 
cocaine, hallucinogens, heroin, inhalants, methampheta
mines, or psychedelics, or nonmedical use of prescription 
drugs, including pain relievers, tranquilizers, stimulants, 
and sedatives). Health and pregnancy-related factors 
included trimester of pregnancy, self-reported health status 
(fair/poor health, vs good/very good/excellent health), and 
past-year DSM-IV major depression episode (binary yes/no 
question).

Statistical Analysis
NSDUH analysis weights and Taylor series linearization 
methods were applied to accommodate for the sampling 
design.40,41 The total sample was characterized based on its 
socio-demographic, substance abuse, and health and preg
nancy-related characteristics. Respondents’ characteristics 
were also described by perceived risk of weekly cannabis 
use, past 30-day cannabis use, and the mean number of days 
of past 30-day cannabis use in the total sample and among 
pregnant women who used cannabis in the past 30 days. 
Associations between perceived risk of weekly cannabis 
use and past 30-day cannabis use and covariates under 
study were estimated using logistic regression models. 
Perceived risk was included as a covariate in the past 30- 
day and frequency of use models. Univariate and multivari
able logistic regression model associations were expressed as 
Odds Ratios (OR) and adjusted Odds Ratios (aOR) with 
corresponding 95% confidence Intervals (CI). Association 
between the number of days of past 30-day cannabis use 
and the covariates of interest were assessed using negative 
binomial regression models. Univariate and multivariable 
negative binomial regression model associations were 
expressed as Incident Rate Ratios (IRR) and adjusted 
Incident Rate Rations (aIRR) with corresponding 95% con
fidence intervals (CI). Supplementary analyses were con
ducted and included in the appendices to examine changes 
in the outcomes over the years (Supplementary Figure 1), and 
compare predicted probabilities derived from the adjusted 
models across self-identified racial-ethnic subgroup 
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(Supplementary Figure 2). Analyses were conducted using 
SAS 9.4 and STATA 14.0.

Results
Characteristics of the study population are presented in 
Table 1. One-fifth of women (21.6%, 95% CI=19.4, 23.8) 
said there was no risk, associated with weekly cannabis use. 
Overall, 5.3% (95% CI=4.2, 6.5) of pregnant women in our 
sample (n=2,247) used cannabis in the past 30 days. The 
mean number of days of cannabis use was 0.8 (95% CI=0.6, 
11) in the total population and 15.6 (95% CI=13.5, 17.7) 
among past 30-day cannabis users. Figure 1 Appendix- 
Supplementary shows changes over time for the dependent 
variables.

Correlates of Perceiving No Risk of 
Weekly Cannabis Use
Young pregnant women (ages 18 to 29) were more likely 
than older pregnant women (ages 30 to 44) (aOR=1.7; 
95% CI=1.3, 2.2) to perceive no risk or have no knowl
edge of any risk of weekly cannabis use. Self-identified 
Hispanics were less likely than Non-Hispanic Whites to 
perceive no risk or have no knowledge of risk of weekly 
cannabis use (aOR=0.4; 95% CI=0.3, 0.6). Pregnant 
women living in poverty (aOR=1.8; 95% CI=1.3, 2.5) 
were more likely to perceive no risk or have no knowledge 
of any risk of weekly cannabis use than respondents with 
income higher than 2X FPT. Pregnant women who used 
tobacco only (aOR=1.7; 95% CI=1.1, 2.6) in the past 30 
days were more likely than those who did not to perceive 
no risk or have no knowledge of risk of weekly cannabis 
use (Table 2).

Correlates of Cannabis Use in the Past 30 
Days
Pregnant young women (ages 18 to 29) were nearly twice 
as likely as pregnant women in the oldest age group (ages 
30 to 44) (aOR=1.8; 95% CI=1.1, 2.8) to report past 30- 
day cannabis use. Pregnant women who reside in a state 
where medical cannabis is legalized (aOR=2.1; 95% 
CI=1.3, 3.4) were more likely than those not living in 
medical cannabis legalized states to have used cannabis 
in the past 30 days. Past 30-day alcohol use (aOR=8.1; 
95% CI=3.6, 18.3), past 30-day tobacco use (aOR=6.0; 
95% CI=3.4, 10.6), and past 30-day alcohol and tobacco 
use (aOR=16.9; 95% CI=7.4, 38.4) significantly increased 
the likelihood of past 30-day cannabis use. Being in the 

Table 1 Characteristics of the Overall Study Sample (n=2,247), 
2015 to 2017 National Survey of Drug Use and Health

Characteristics %a (95% CI)

Age Group (years old)

14 to 17 1.7 (1.1, 2.3)

18 to 29 32.4 (30.2, 34.6)

30 to 44 65.9 (63.6, 68.1)

Self-identified race/ethnicity

Non-Hispanic White 55.4 (52.1. 58.7)

Non-Hispanic Black 14.9 (13.3, 16.6)

Non-Hispanic Other 9.4 (7.5, 11.2)

Hispanic 20.3 (17.7, 23.0)

Population density

Large metropolitan 55.2 (52.4, 58.1)

Small metropolitan 39.6 (36.7, 42.2)

Non-metropolitan 5.2 (4.1, 6.3)

Poverty level

Living in poverty 23 (20.7, 25.0)

Income up to 2X FPTb 19.7 (17.4, 22.0)

Income more than 2X FPT 57.3 (54.6, 60.2)

Residence in medical marijuana

No 48.2 (45.0, 51.4)

Yes 51.8 (48.6, 55.0)

Alcohol and/or tobacco use in the past

Neither 79.9 (78.3, 81.6)

Alcohol use only 6.7 (5.3, 8.0)

Tobacco use only 10.6 (9.2, 12.0)

Alcohol and tobacco use 2.8 (1.8, 3.7)

Past 30-day use of drugs other than cannabis

No 98.1 (97.3, 99.0)

Yes 1.9 (1.0, 2.7)

Trimester of pregnancy

First 32.3 (29.0, 35.4)

Second 35 (32.4, 37.7)

Third 32.7 (29.9, 35.5)

Self-reported overall health status

Excellent to good 94.8 (93.6. 95.9)

Fair to Poor 5.2 (4.1, 6.4)

Past 12-months MDEc

No 93 (91.7, 94.3)

Yes 7 (5.7, 8.3)

Year of the survey

2015 33 (30.6, 35.6)

(Continued)
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first trimester of pregnancy (aOR=1.7; 95% CI=1.1, 2.9) 
increased the likelihood of past 30-day cannabis use, com
pared to those in the third trimester of pregnancy. Having 
no risk perception of weekly cannabis use (aOR=6.0; 95% 
CI=3.4, 10.7) significantly increased the likelihood of past 
30-day cannabis use (Table 3).

Correlates of Cannabis Use Frequency in 
the Past 30 Days
Our negative binomial regression models (Table 4) identi
fied correlates of frequent past 30-day cannabis use among 
the total sample of pregnant women. Among respondents, 
those who were between the ages of 18 to 29 were nearly 
three times more likely (aIRR, 2.7; 95% CI=1.3, 5.4) to 
use cannabis more often in the past 30 days than those 
who were between the ages of 30 to 44. Pregnant women 
living in large metropolitan areas were twice as likely 
(aIRR, 2.2; 95% CI=1.0, 4.9) to use cannabis in the past 
30 days more often than pregnant women living in a non- 
metropolitan area. Pregnant women living in poverty were 
nearly three times (aIRR, 2.9; 95% CI=1.5, 5.7) as likely 
to use cannabis in the past 30 days more often than 
pregnant women in the highest income category. 
Pregnant women who also used alcohol only (aIRR, 8.8; 
95% CI=3.1, 18.1), tobacco only (aIRR, 11.7; 95% 
CI=4.7, 29.5), or both tobacco and alcohol in the past 30 
days (aIRR, 39.4; 95% CI=16.1, 96.7) were more likely to 
use cannabis use in the past 30 days more often than 
women who did not use tobacco or alcohol in the past 

30 days. Pregnant women who used any illicit drug other 
than cannabis in the past 30 days also more likely to use 
cannabis more often than non-users (aIRR, 4.9; 95% 
CI=1.3, 38 18.2). Women in the first (aIRR, 2.8; 95% 
CI=1.1, 6.9) or second (aIRR, 3.2; 95% CI=1.3, 7.9) 
trimester of pregnancy used cannabis in the past 30 days 
more often than women in their third trimester of preg
nancy. Pregnant women who did not know of any risk or 
did not think there was any risk of weekly cannabis use 
were 23 times more likely to use cannabis more often than 
pregnant women who perceived any risk associated with 
weekly cannabis use (aIRR, 23.4; 95% CI=10.8, 50.7).

Discussion
The main findings of our study can be summarized as 
follows: 1) Risk perception of weekly cannabis use has 
changed overtime among pregnant women, with more 
women perceiving no risk in 2017 compared to 2015; 2) 
The prevalence of past 30-day cannabis use and the mean 
number of days of cannabis use significantly increased 
from 2015 to 2017 among US pregnant women; 3) 
Younger maternal age, early trimester of pregnancy, and 
co-use of tobacco and/or alcohol were all associated with 
no perceiving any risk associated with weekly cannabis 
use, past 30-day cannabis use, and frequent cannabis use 
in the past 30 days. Self-identified Hispanic race/ethnicity 
was associated negatively with perceiving no risk of 
weekly cannabis use. Lower income was positively asso
ciated with perceiving no risk of weekly cannabis use and 
the number of days of cannabis use in the past 30 days. 
Early pregnancy and no risk perception were positively 
associated with past 30-day cannabis use and the number 
of days of cannabis use. Finally, residence in a state with 
legal medicinal cannabis was positively associated only 
with past 30-day cannabis use.

Attitudes regarding the risk of cannabis use among all 
population groups have been changing as legalization 
grows. Our results are consistent with prior studies show
ing reductions in risk perception of regular cannabis use, 
including among pregnant women.1,11,13,14 We also found 
a positive relationship between not perceiving any risk 
associated with weekly cannabis use and both past 30- 
day cannabis use and frequency of past 30-day cannabis 
use, which provides additional support for the well- 
documented relationship between risk perception and use 
and may explain the observed trends of cannabis use 
among pregnant women. Since our study is a cross- 
sectional study, it was not possible to assess causality or 

Table 1 (Continued). 

Characteristics %a (95% CI)

2016 33 (31.2, 35.7)

2017 34 (30.7, 36.2)

Risk perception of weekly cannabis use

Any risk 78.4 (76.1, 80.5)

No risk 21.6 (19.4, 23.8)

Past 30-day cannabis use

No 94.7 (93.5, 95.8)

Yes 5.3 (4.2, 6.5)

Mean number of days of cannabis use in the overall 

sample

0.8 (0.6, 1.1)

Mean number of days of cannabis use among past 

30-day users

15.6 (13.5, 17.7)

Notes: aEstimates from weighted analyses; bFederal Poverty Threshold; cMajor 
Depressive Episode as defined by DSM-IV.
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Table 2 Characteristics of the Study Sample by Perceived Risk of Weekly Cannabis Use and Correlates of Perceiving No Risk of 
Weekly Cannabis Use Among US Pregnant Women (n=2,247). Results of Univariate and Multivariable Logistic Regression Models, 
2015–2017 National Survey of Drug Use and Health

Characteristics Perceived Risk of Weekly Cannabis Use p-value Perceiving no risk associated with 

weekly cannabis use
Any Risk No Risk

Sample Size and Weighted Proportion n=1,665a n=582a

78.4% (76.2, 

80.6)

21.6% (19.4, 

23.8)

%b (95% CI) %b (95% CI) OR 95% CI aOR 95% CI

Socio-demographic factors

Age group (years old) <0.01

14 to 17 1.5 (1.0, 2.1) 2.3 (0.6, 4.1) 2.0 (0.8, 4.9) 1.4 (0.5, 4.8)

18 to 29 29.2 (26.8, 31.6) 44.1 (38.9, 49.4) 2.0 (1.6, 2.6) 1.7 (1.3, 2.2)

30 to 44 69.3 (66.8, 71.8) 53.6 (48.4, 58.7) 1 1

Self-identified race/ethnicity <0.01

Non-Hispanic White 54.0 (50.4, 57.6) 60.2 (54.6, 65.9) 1 1

Non-Hispanic Black 13.8 (11.8, 15.7) 19.3 (14.7, 23.9) 1.3 (0.9, 1.8) 1.0 (0.7, 1.5)

Non-Hispanic Other 9.4 (7.3, 11.5) 9.2 (5.4, 13.0) 0.9 (0.5, 1.4) 1.0 (0.6, 1.7)

Hispanic 22.8 (19.9, 25.7) 11.2 (7.7, 14.8) 0.4 (0.3, 0.6) 0.4 (0.3, 0.6)

Population density <0.05

Large metropolitan 57.1 (53.9, 60.2) 48.3 (43.0, 53.7) 0.6 (0.4, 1.0) 1.1 (0.9, 1.5)

Small metropolitan 38.1 (34.8, 41.3) 45.0 (39.8, 50.2) 0.8 (0.5, 1.4) 1.1 (0.7, 1.7)

Non-metropolitan 4.8 (3.5, 6.1) 6.6 (4.4, 8.8) 1 1

Poverty level <0.01

Living in poverty 20.4 (18.1, 22.8) 32.1 (28.0, 36.3) 2.2 (1.7, 2.9) 1.8 (1.3, 2.5)

Income up to 2X FPTc 18.7 (16.0, 21.4) 23.5 (18.2, 28.8) 1.7 (1.2, 2.5) 1.4 (0.9, 2.2)

Income more than 2X FPT 60.8 (57.7, 64.0) 44.4 (39.1, 49.7) 1 1

Residence in medical marijuana legalized 0.79

State
No 48.4 (44.7, 52.1) 47.6 (42.7, 52.6) 1 1

Yes 51.6 (47.9, 55.3) 52.4 (47.4, 57.3) 1 (0.8, 1.2) 1.1 (0.9, 1.4)

Substance use related factors

Alcohol and/or tobacco use in the past 30 

days

<0.01

Neither 83.7 (81.8, 85.6) 66.3 (61.2, 71.4) 1 1

Alcohol use only 6.4 (5.0, 7.8) 7.6 (4.7, 10.5) 1.5 (1.0, 2.3) 1.1 (0.7, 1.8)

Tobacco use only 7.9 (6.4, 9.5) 20.4 (16.8, 24.0) 3.2 (2.3, 4.6) 1.7 (1.1, 2.6)

Alcohol and tobacco use 2.0 (1.2, 2.8) 5.7 (2.9, 8.4) 3.5 (2.0, 6.5) 1.6 (0.7, 3.3)

Past 30-day use of drugs other than 

cannabis

<0.01

No 99.1 (98.6, 99.6) 94.7 (91.6. 97.9) 1 1

Yes 0.9 (0.4, 1.4) 5.3 (2.1, 8.4) 5.8 (2.6, 13.0) 3.1 (1.2, 8.1)

Health and pregnancy related factors
Trimester of pregnancy 0.21

First 31.7 (28.0, 35.4) 34.2 (29.0, 39.5) 1.0 (0.7, 1.3) 0.8 (0.6, 1.1)

Second 36.3 (32.9, 39.8) 30.4 (24.7, 36.1) 0.7 (0.5, 1.1) 0.7 (0.5, 1.1)

Third 31.9 (28.7, 35.1) 35.4 (29.9, 40.9) 1 1
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study the reciprocal relation between risk perception and 
use, for example, how use affects risk perception overtime 
or across multiple pregnancies.

Our findings are consistent with prior reports,3–5 show
ing increases in prevalence rates of 30-day cannabis use 
over a 3-year time span and increases in the frequency of 
use.5,42 In addition to changes in attitudes, increases in the 
numbers of days of use suggest that medicalization of 
cannabis may play an important role in explaining the 
observed trends. Evidence shows cannabis is often used 
during pregnancy to treat nausea and vomiting, with pre
natal cannabis use increasing each year from 2009 to 2016 
among pregnant women with nausea and vomiting .17 The 
small subsample of pregnant women using cannabis exclu
sively for medical reasons in the past year in the NSDUH 
(n=15) precluded us from conducting additional analyses 
to identify at-risk groups. More studies on the reasons and 
patterns of use of cannabis for medical and recreational 
reasons among pregnant women are needed.

Notably, after controlling for self-identified race eth
nicity, age, trimester of pregnancy, use of alcohol, 
tobacco or other drugs, and other potential confounders, 
our results showed a negative relationship between can
nabis attitudes and frequency of use and annual house
hold levels of income among pregnant women. 
Specifically, pregnant women living below the poverty 
line were both more likely to perceive no risk of weekly 

cannabis use, and nearly three times as likely to use 
cannabis more often in the past 30 days than pregnant 
women within an income bracket of more than 2X the 
federal poverty threshold. Pregnant women living in 
poverty might endorse more positive attitudes towards 
regular cannabis use and use cannabis more regularly 
due to multiple interconnected psychosocial and sys
temic reasons.19 For instance, growing in neighborhoods 
with high levels of social disadvantage and instability 
has been linked to problematic cannabis use in 
adulthood.43 Women living and growing in the context 
of poverty may perceive cannabis use as less risky 
because cannabis use might be more prevalent, and its 
use might be normalized. In addition, when the conse
quences of using cannabis are compared to the conse
quences from exposure to other more severe contextual 
stressors (e.g., violence, discrimination), the perceived 
risk associated with using cannabis might become less 
relevant. The cycle of poverty and stress might also 
influence cannabis onset and regular use among preg
nant women, as cannabis use could be perceived as 
a coping strategy to deal with daily stressors.19 Added 
to the regular financial stressors and the pregnancy- 
related social and financial stressors, physiological and 
hormonal pregnancy-related changes,44 might increase 
the levels of stress and contribute to perpetuate the 
above-mentioned cycle. Finally, poverty can influence 

Table 2 (Continued). 

Characteristics Perceived Risk of Weekly Cannabis Use p-value Perceiving no risk associated with 

weekly cannabis use
Any Risk No Risk

Sample Size and Weighted Proportion n=1,665a n=582a

78.4% (76.2, 

80.6)

21.6% (19.4, 

23.8)

%b (95% CI) %b (95% CI) OR 95% CI aOR 95% CI

Self-reported health status 0.44

Excellent to good 95.0 (93.7, 96.2) 94.0 (91.6, 96.4) 1 1

Fair to Poor 5.0 (3.8, 6.3) 6.0 (3.6, 8.4) 1.2 (0.7, 2.0) 0.7 (0.4, 1.1)

Past 12-months MDEd <0.01

No 94.2 (92.7, 95.7) 88.6 (84.8, 92.5) 1 1

Yes 5.8 (4.3, 7.3) 11.4 (7.5, 15.2) 2.1 (1.3, 3.6) 1.6 (0.9, 2.8)

Year of the survey <0.01

2015 34.9 (31.9, 37.8) 26.8 (22.4, 31.3) 1 1

2016 33.9 (31.5, 36.3) 31.8 (26.5, 37.0) 1.2 (0.9, 1.6) 1.3 (0.9, 1.7)

2017 31.2 (28.0, 34.5) 41.4 (36.1, 46.7) 1.7 (1.3, 2.4) 1.6 (1.2, 2.3)

Notes: aUnweighted number; bEstimates from weighted analyses; cFederal Poverty Threshold; dMajor Depressive Episode as defined by DSM-IV.
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Table 3 Characteristics of the Study Sample by Past 30-Day Cannabis Use and Correlates of Cannabis Use in the Past 30 Days Among 
US Pregnant Women (n=2,247). Results of Univariate and Multivariable Logistic Regression Models, 2015 to 2017 National Survey of 
Drug Use and Health

Characteristics Cannabis Use in the Past 30 Days p-value Cannabis Use in the Past 30 Days

Yes No

Sample Size and Weighted Proportion 

(95% CI)

n = 152a n = 2,095a

5.3% (4.2, 6.5) 94.7% (93.5, 

95.8)

%b (95% CI) %b (95% CI) OR 95% CI aOR 95% CI

Socio-demographic factors

Age group (years old) <0.01

14 to 17 3.8 (0.1, 7.4) 1.6 (1.0, 2.2) 3.5 (1.2, 10.4) 2.9 (0.9, 9.5)

18 to 29 48.7 (38.6, 58.9) 31.5 (29.3, 33.7) 2.3 (1.5, 3.5) 1.8 (1.1, 2.8)

30 to 44 47.5 (37.7, 57.3) 66.9 (64.6, 69.2) 1 1

Self-identified race/ethnicity <0.01

Non-Hispanic White 55.4 (43.0, 67.9) 55.4 (52.0, 58.7) 1 1.7 (0.9, 3.4)

Non-Hispanic Black 27.8 (17.0, 38.7) 14.2 (12.5, 15.9) 2.0 (1.1, 3.7) 2.0 (0.9, 4.1)

Non-Hispanic Other 8.0 (0.8, 15.2) 9.4 (7.6, 11.3) 0.8 (0.3, 2.2) 0.9 (0.3, 2.9)

Hispanic 8.8 (5.0, 12.6) 21.0 (18.1, 23.8) 0.4 (0.2, 0.7) 0.6 (0.3, 1.2)

Population density 0.23

Large metropolitan 47.3 (36.3, 58.2) 55.6 (53.0, 58.5) 0.6 (0.3, 1.1) 1.2 (0.6, 2.2)

Small metropolitan 45.3 (34.0, 56.6) 39.3 (36.5, 42.0) 0.8 (0.4, 1.6) 1.3 (0.6, 3.1)

Non-metropolitan 7.4 (2.8, 12.1) 5.1 (4.0, 6.3) 1 1

Poverty level <0.01

Living in poverty 31.3 (22.7, 40.0) 22.5 (20.4, 24.6) 2.0 (1.3, 3.2) 0.9 (0.5, 1.7)

Income up to 2X FPTc 28.5 (18.0, 39.1) 19.3 (16.8, 21.7) 2.2 (1.2, 3.9) 1.3 (0.8, 2.3)

Income > than 2X FPT 40.2 (30.0, 50.3) 58.3 (55.4, 61.1) 1 1

Residence in medical marijuana legalized 

state

<0.05

No 39.2 (30.1, 48.3) 60.8 (51.7, 69.9) 1 1

Yes 48.7 (45.5, 52.0) 51.3 (48.0, 54.5) 1.4 (0.9, 2.0) 2.1 (1.3, 3.4)

Substance use related factors

Alcohol and/or tobacco use in the past 30 

days

<0.01

Neither 28.1 (18.2, 37.9) 82.9 (81.2, 84.6) 1 1

Alcohol use 20.1 (9.8, 30.4) 5.9 (4.6, 7.2) 9.9 (4.6, 21.7) 8.1 (3.6, 18.3)

Tobacco use 32.2 (22.6, 41.8) 9.4 (8.0, 10.8) 10.2 (5.9, 17.5) 6.0 (3.4, 10.6)

Alcohol and tobacco use 19.6 (11.4, 27.9) 1.8 (1.0, 2.6) 33.0 (16.8, 65.0) 16.9 (7.4, 38.4)

Past 30-day use of drugs other than cannabis <0.01

No 87.6 (78.4, 96.7) 98.7 (98.1, 99.4) 1 1

Yes 12.4 (3.3, 21.6) 1.3 (0.6, 1.9) 10.7 (4.0, 28.2) 2.6 (0.7, 9.3)

Health and pregnancy related factors

Trimester of pregnancy <0.01

First 54.4 (45.6, 63.3) 31.0 (27.7, 34.4) 2.5 (1.6, 4.1) 1.7 (1.1, 2.9)

Second 22.6 (14.3, 31.0) 35.8 (33.0, 39.0) 0.9 (0.5, 1.6) 1.0 (0.5, 1.9)

Third 23.0 (14.7, 31.2) 33.2 (30.4, 36.1) 1 1
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cannabis use directly by limiting treatment-seeking 
opportunities or access to treatment.19 With accumulat
ing evidence on the positive effects of supplemented 
income programs during pregnancy on pregnancy 
outcomes,45 future studies are needed to establish 
which specific programs can also reduce drug use during 
pregnancy.

The subsample of self-identified Hispanic pregnant 
women showed lower rates of not perceiving risk asso
ciated with weekly cannabis use than Non-Hispanic 
Whites. Subsidiary analyses depicted in Supplementary 
Figure 2 suggest that compared to all other self-identified 
racial-ethnic subgroups, Hispanics showed lower probabil
ities of perceiving weekly cannabis use as safe. The higher 
risk perception of regular cannabis use among pregnant 
Hispanic women is not surprising and is consistent with 
previous studies showing lower levels of use in this 
subgroup.46,47 Further, within the Hispanic community, 
pregnant Hispanic women with lower acculturation levels 
show even lower levels of alcohol use than those more 
acculturated.47,48 The study emphasizes the role that cul
tural values might play on preventing women from using 
cannabis while pregnant, and suggest potential areas for 
intervention design.

In this national sample, approximately one out of 
every five women used alcohol and/or tobacco while 
pregnant, and as many as one-third of pregnant women 
who used cannabis in the past 30 days had also co-used 
tobacco. Use of tobacco and/or alcohol was strongly 
associated with the use and frequency of use of cannabis 
in the past 30 days, even after controlling for trimester 
of pregnancy and use of other drugs than cannabis. The 
pervasive effects of tobacco and alcohol use during 
pregnancy have been widely studied,2,46,49 however 
less is known regarding the effects of concomitant pre
natal exposure to all these drugs. Based on our findings, 
as well as other previous literature49–51 co-use of can
nabis with other substances, occurs among pregnant 
women; therefore, additional screening and intervention 
development and implementation efforts are a priority. 
Typically, substance use screening and intervention are 
not integrated into routine prenatal care,52–58 and preg
nant women, who are more likely to be in need for these 
services, are less likely to receive them compared to 
non-pregnant women.55 In addition, drug screening and 
effective interventions for cannabis use prevention dur
ing pregnancy are underdeveloped. Current recommen
dations include early screening of cannabis use53 and 

Table 3 (Continued). 

Characteristics Cannabis Use in the Past 30 Days p-value Cannabis Use in the Past 30 Days

Yes No

Sample Size and Weighted Proportion 

(95% CI)

n = 152a n = 2,095a

5.3% (4.2, 6.5) 94.7% (93.5, 

95.8)

%b (95% CI) %b (95% CI) OR 95% CI aOR 95% CI

Self-reported health status <0.01

Excellent to good 88.0 (80.9, 95.1) 95.2 (94.0, 96.3) 1 1

Fair to Poor 12.0 (4.9, 19.1) 4.8 (3.7, 6.0) 2.7 (1.3, 5.5) 1.3 (0.5, 3.3)

Past 12-months MDEd <0.01

No 83.5 (75.8, 91.2) 93.5 (92.3, 94.8) 1 1

Yes 16.5 (8.8, 24.2) 6.5 (5.2, 7.7) 2.9 (1.6, 5.4) 1.6 (0.8, 3.5)

Risk perception of weekly cannabis use <0.01

Any risk 31.1 (21.4, 40.7) 81.1 (78.7, 83.4) 1 1

No risk 68.9 (59.3, 78.6) 18.9 (16.6, 21.3) 9.0 (5.3, 15.3) 6.0 (3.4, 10.7)

Year of the survey <0.01

2015 19.8 (12.7, 27.0) 33.9 (31.4, 36.4) 1 1

2016 31.4 (19.3, 43.4) 33.5 (31.3, 35.8) 1.6 (0.9, 3.0) 1.8 (0.9, 3.9)

2017 48.8 (37.3, 60.4) 32.6 (29.9, 35.2) 2.6 (1.6, 4.0) 2.1 (1.2, 3.6)

Notes: aUnweighted number; bEstimates from weighted analyses; cFederal Poverty Threshold; dMajor Depressive Episode as defined by DSM-IV.
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Table 4 Characteristics of the Study Sample by Mean Number of Days of Cannabis Use in the Past 30 Days and Modeled Number of 
Days of Cannabis Use in the Past 30 Days Among US Pregnant Women (n=2,247). Results of Negative Binomial Regression Models. 
National Survey of Drug Use and Health, 2015–2017

Characteristics Number of Days of Cannabis Use in the Past 30 Days Frequency of Past 30-Day Cannabis 

Use 

in the Total Sample
Total Sample Past 30-Day Users

Sample Size and Meanb (95% CI) n = 2,247a n = 152a IRR 95% CI aIRR 95% CI

0.8 (0.6, 1.1) 15.6 (13.5, 

17.7)

Meanb (95% CI) Meanb (95% CI)

Socio-demographic factors

Age group (years old) <0.01 <0.01

14 to 17 1.1 (−0.2, 2.3) 9.2 (1.6, 16.7) 4.2 (1.2,14.7) 0.8 (0.3, 2.2)

18 to 29 1.2 (0.8, 1.7) 15.5 (12.7, 18.3) 3.8 (2.2, 6.7) 2.7 (1.3, 5.4)

30 to 44 0.6 (0.4, 0.9) 16.3 (13.5, 19.0) 1 1

Self-identified race/ethnicity <0.01 <0.01

Non-Hispanic White 0.8 (0.4, 1.1) 14.2 (11.3, 17.2) 1 1

Non-Hispanic Black 1.8 (0.8, 2.9) 18.3 (14.0, 22.6) 2.1 (1.2, 5.5) 1.3 (0.8, 3.5)

Non-Hispanic Other 0.7 (−0.0, 1.5) 16.1 (5.1, 27.2) 0.7 (0.2, 2.2) 0.8 (0.3, 2.2)

Hispanic 0.4 (0.2, 0.5) 15.4 (10.6, 20.2) 0.5 (0.2, 1.0) 0.5 (0.2, 1.3)

Population density <0.01 <0.01

Large metropolitan 0.7 (0.3, 1.0) 14.6 (10.8, 18.3) 1.9 (1.0, 3.4) 2.2 (1.0, 4.9)

Small metropolitan 1.1 (0.7, 1.4) 17.3 (14.2, 20.4) 2.2 (0.8, 6.0) 0.6 (0.2, 1.8)

Non-metropolitan 0.9 (0.2, 1.7) 12.2 (4.9, 19.5) 1 1

Poverty level <0.01 <0.01

Living in poverty 0.2 (0.7, 1.4) 14.2 (10.9, 17.4) 2.0 (1.2, 3.5) 2.9 (1.5, 5.7)

Income up to 2X FPTc 0.4 (0.5, 2.1) 16.6 (12.5, 20.8) 2.3 (1.0, 5.1) 0.7 (0.3, 1.6)

Income more than 2X FPT 0.1 (0.4, 0.8) 16.1 (13.0, 19.2) 1 1

Residence in medical marijuana 

legalized state

No 0.7 (0.4, 1.0) 15.6 (12.7, 18.5) 1 1

Yes 1.0 (0.7, 1.3) 15.7 (13.2, 18.1) 1.1 (0.7, 1.7) 1.6 (0.8, 3.2)

Substance use related factors

Alcohol and/or tobacco use in the past 

30 days

<0.01 <0.01

Neither 0.3 (0.1, 0.4) 15.7 (11.5, 19.9) 1 1

Alcohol use 1.7 (0.4, 3.0) 10.6 (5.4, 15.9) 8.8 (3.1, 25.2) 7.4 (3.1, 18.1)

Tobacco use 2.4 (1.5, 3.3) 14.8 (12.0, 17.7) 13.0 (5.6, 28.6) 11.7 (4.7, 29.5)

Alcohol and tobacco use 8.3 (4.2, 12.5) 22.0 (18.0, 26.1) 36.0 (14.3, 91.4) 39.4 (16.1, 96.7)

Past 30-day use of drugs other than 

cannabis

No 0.7 (0.5. 0.9) 15.3 (13.3, 17.3) 1 1

Yes 6.5 (1.8, 11.3) 18.2 (12.7, 23.7) 8.2 (3.8, 17.7) 4.9 (1.3, 18.2)

Health and pregnancy related factors

Trimester of pregnancy <0.01 <0.01

First 1.4 (1.0, 1.9) 16.0 (13.7, 18.4) 3.1 (1.6, 6.1) 2.8 (1.1, 6.9)

Second 0.6 (0.3, 0.8) 16.3 (12.4, 20.3) 1.6 (0.8, 3.3) 3.2 (1.3, 7.9)

Third 0.5 (0.2, 0.9) 14.5 (9.8, 19.1) 1 1
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cognitive-behavioral therapy;52 however, availability of 
screening tests with both a high sensitivity and specifi
city for pregnant women remains an issue.58

As expected and previously reported,5 early pregnancy 
was associated with use and frequency of use in the past 
30 days. This finding is of concern as use in the first 
months of pregnancy may compromise embryonic devel
opment, specifically neuronal development.24,30,31 Another 
concern is that past 30-day cannabis use during the second 
and third trimester also occurred among 3% to 4% of 
pregnant women, with those who had used cannabis in 
the past 30 days using a mean number of 15.6 days per 
month. These findings re-iterate the importance of screen
ing and intervention even in advanced pregnancy stages.

We were able to show in our models that cannabis use 
in the past 30 days among pregnant women doubles when 
those women reside in a state where medical cannabis has 
been legalized, however, no association was observed 
between residence in a state with legalized medical canna
bis and risk perception of weekly cannabis use, or fre
quency of cannabis use in the past 30 days. Since the 
frequency of use did not increase in states where medical 
marijuana is legalized, medical reasons may not be the 
driver of increased use. Contrasting our findings, recent 

studies using data from 2002 to 2014 of substance treat
ment admissions to substance use treatment facilities show 
that among pregnant women, the rate of marijuana treat
ment admission between those years increased in states 
where medical cannabis is legalized, compared to those 
states where medical cannabis is not legalized.59 These 
results underscore the need for understanding the motives 
of cannabis use and use recommendations during preg
nancy, both among pregnant women and their health-care 
providers.

There are some limitations to our study that should be 
noted such as NSDUH’s reliance on self-reported sub
stance use, which may be subject to bias due to the 
historically illicit status of the drug and the government- 
sponsored nature of the survey.60 NSDUH uses ACASI 
technology to encourage respondents to report their beha
viors directly to a computer rather than via an in-person 
interviewer which reduces social desirability bias and 
other potential biases. This technology may be especially 
effective for our population in question, pregnant women, 
who may face more social pressures than other women to 
under-report drug use behaviors given potential legal 
implications. However, a recent study showed that self- 
report bias may have become less pronounced over time as 

Table 4 (Continued). 

Characteristics Number of Days of Cannabis Use in the Past 30 Days Frequency of Past 30-Day Cannabis 

Use 

in the Total Sample
Total Sample Past 30-Day Users

Sample Size and Meanb (95% CI) n = 2,247a n = 152a IRR 95% CI aIRR 95% CI

0.8 (0.6, 1.1) 15.6 (13.5, 

17.7)

Meanb (95% CI) Meanb (95% CI)

Self-reported health status

Excellent to good 0.8 (0.6, 1.0) 15.4 (13.4, 17.5) 1 1

Fair to Poor 2.1 (0.4, 3.7) 17.0 (11.7, 22.3) 2.4 (1.1, 5.2) 1.3 (0.4, 4.3)

Past 12-months MDEd <0.01 <0.01

No 0.8 (0.6, 1.0) 16.0 (14.1, 17.9) 1 1

Yes 1.8 (0.7, 2.8) 13.9 (9.7, 18.2) 2.0 (1.1, 3.6) 2.1 (0.8, 5.9)

Risk perception of weekly cannabis use

Any risk 0.3 (0.1, 0.4) 12.4 (8.7, 16.1) 1 1

No risk 2.9 (2.1, 3.7) 17.1 (15.2, 19.0) 10 (6.0, 17.7) 23.4 (10.8, 50.7)

Year of the survey <0.01 <0.01

2015 0.3 (0.2, 0.4) 9.7 (6.0, 13.4) 1 1

2016 0.9 (0.5, 1.4) 18.2 (14.3, 22.0) 2.9 (1.6, 5.4) 9.7 (3.3, 28.3)

2017 1.3 (0.8, 1.8) 16.4 (13.3, 19.5) 4.1 (2.5, 6.8) 4.4 (2.6, 7.5)

Notes: aUnweighted number; bWeigthed mean; cFederal Poverty Threshold; dMajor Depressive Episode as defined by DSM-IV.
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general attitudes towards cannabis use across the US are 
shifting.3,9 The available variable on residence in a state 
with medical marijuana legalized does not fully capture 
the complexity of marijuana policy in the US, which might 
introduce a series of biases. For example, there is potential 
residual confounding as this variable does not differentiate 
states in which both medical and recreational marijuana 
was legalized from states where only medical marijuana is 
legalized. In addition, as the policies become more liberal, 
self-report of non-normative behaviors might become 
more accurate and better reflect predominant societal 
norms. Despite these limitations, our study, which is 
based on a nationally representative sample of pregnant 
women, complements prior studies and serves as 
a baseline for assessing the impact of changes in recrea
tional and medical cannabis legalization, as well as assists 
to identify women at risk of using cannabis during preg
nancy and in need for intervention.

Conclusion
Overall, this study helps to confirm reductions in percep
tion of risk of weekly cannabis use over time, increases in 
past 30-day cannabis use and increases in days used, as 
well as identifying specific population subgroups more at 
risk for increases in past 30-day cannabis use, such preg
nant women between the ages of 18 to 29 living in pov
erty, those who have used alcohol and/or tobacco in the 
past 30 days, and those with no perception of risk of 
weekly cannabis use. As more states legalize some form 
of cannabis use, and its use is increasingly perceived as 
safe, there is a growing need for additional research on the 
etiology (e.g., psychosocial stress) and outcomes of can
nabis use during pregnancy, particularly among the at-risk 
subpopulations identified in this study.
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