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fat. Metabolized by the liver, the half-life of THC varies 
from 20–36 hours in occasional users to 4–5 days in 
heavy users and may require up to 30 days for complete 
excretion. In animal models, THC crossed the placenta, 
producing fetal plasma levels that were approximately 
10% of maternal levels after acute exposure. Significantly 
higher fetal concentrations were observed after repetitive 
exposures (9). Limited human data suggest that THC also 
appears in breast milk (10).

It is difficult to be certain about the specific effects 
of marijuana on pregnancy and the developing fetus, in 
part because those who use it often use other drugs as 
well, including tobacco, alcohol, or illicit drugs, and in 
part because of other potential confounding exposures. 
Marijuana smoke contains many of the same respira-
tory disease-causing and carcinogenic toxins as tobacco 
smoke, often in concentrations several times greater 
than in tobacco smoke (11). Adverse socioeconomic 
conditions, such as poverty and malnutrition, may con-
tribute to outcomes otherwise attributed to marijuana. 
For example, one population-based study reported that 
pregnant marijuana users were more often underweight 
and had lower levels of education, had a lower household 
income, and were less likely to use folic acid supple-
mentation than nonusers (2). Another study found that 
marijuana-exposed women are more likely to experience 
intimate partner violence, an additional risk factor for 
adverse pregnancy outcomes (12). Studies evaluating 
marijuana use during pregnancy often account for these 
confounders using data stratification or multivariate 
analysis. Studies of marijuana exposure during pregnancy 
are potentially subject to reporting and recall bias, often 
relying on self-reported habits, including frequency, tim-
ing, and amount of marijuana use. Additional confound-
ing issues may arise from marijuana potency that has, in 
general, increased with time (13).

Effects of Marijuana Use on 
Pregnancy
Cannabinoids, whether endogenous or plant derived, 
exert their central nervous system effects via cannabi-
noid receptor type 1. Animal models demonstrate that 
endocannabinoids play key roles in normal fetal brain 
development, including in neurotransmitter systems, and 
neuronal proliferation, migration, differentiation, and 
survival (14). Human fetuses exhibit central nervous sys-
tem cannabinoid receptor type 1 as early as 14 weeks of 
gestation, with increasing receptor density with advanc-
ing gestational age, which suggests a role for endocan-
nabinoids in normal human brain development (15, 16).

Studies using laboratory animals show that in utero 
exogenous cannabinoid exposure may disrupt normal 
brain development and function (14). Manifestations 
of in utero exposure include impaired cognition and 
increased sensitivity to drugs of abuse (17). Of fur-
ther concern, supraphysiologic fetal cannabinoid expo-
sure can potentiate brain susceptibility to the apoptotic 

effects of ethanol (18), highlighting concerns for polysub-
stance abuse and suggesting that exposure to exogenous 
cannabinoids could negatively affect brain development. 
Studies noted that children who were exposed to mari-
juana in utero had lower scores on tests of visual problem 
solving, visual–motor coordination, and visual analysis 
than children who were not exposed to marijuana in utero 
(19–22). Additionally, prenatal marijuana exposure is 
associated with decreased attention span and behavioral 
problems and is an independent predictor of marijuana 
use by age 14 years (23–25). Effects of prenatal marijuana 
exposure on school performance are less clear. Although 
one longitudinal study found no significant effect on 
several measures of cognition and school performance 
among primarily middle socioeconomic class children 
aged 5–12 years (26, 27), another longitudinal investiga-
tion of children of mostly urban, lower socioeconomic 
means observed poorer reading and spelling scores and 
lower teacher-perceived school performance (28).

Available evidence does not consistently suggest that 
marijuana causes structural anatomic defects in humans 
(29–31). In one large study, the adjusted odds ratio for 
marijuana users who gave birth to newborns with a major 
birth defect was not statistically significant. However, 
the study did not address timing of marijuana exposure 
during pregnancy (29). A later study identified cases of 
marijuana use during the month before or the first three 
months of pregnancy, with nonusers serving as controls. 
There were no significant differences in the adjusted odds 
for 20 major anomalies examined among users versus 
nonusers. However, when the analysis was restricted to 
marijuana use in the first month of pregnancy, the odds 
of anencephaly in the offspring of users was significantly 
increased to 2.5 (95% confidence interval [CI], 1.3–4.9) 
(30). This finding may be confounded, however, by the 
separate observation that marijuana users are less likely 
to take supplemental folic acid than nonusers (2), as well 
as by the aforementioned multiple-comparisons issue and 
the possibility of type 1 errors (incorrect rejection of a null 
hypothesis).

Currently available evidence does not suggest an asso-
ciation between marijuana use in pregnancy and perinatal 
mortality, although the risk of stillbirth may be modestly 
increased (31, 32). A meta-analysis of 31 observational and 
case–control studies assessing neonatal outcomes in mari-
juana users versus nonusers examined perinatal death and 
stillbirth as secondary outcomes. Compared with nonus-
ers, marijuana users experienced similar rates of peri-
natal death (relative risk [RR], 1.09; 95% CI, 0.62–1.91), 
but had somewhat higher stillbirth rates (RR, 1.74; 95% 
CI, 1.03–2.93). The latter finding should be interpreted 
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