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Abstract

Introduction: Cannabis is commonly used for its medicinal and therapeutic benefits and is also widely used as
a recreational drug. Cannabis use has been increasing in Canada, including among Canadian women of repro-
ductive age. Post-legalization, further increases in cannabis use are expected due to increased availability
and lowered perceptions of harm. Although cannabinoids are well known for their effects on the central and
peripheral nervous systems, endocannabinoid receptors have also been characterized throughout the female
reproductive tract. Cannabinoids may affect many aspects of female reproductive health, including fertility, preg-
nancy outcomes with neonatal implications, and menopause.

Purpose: To provide a comprehensive review of trends in cannabis use among women and review the impact of
cannabis across the female reproductive lifespan.

Methods: We searched PubMed and Cochrane Library databases using keywords and MeSH terms. Included
studies reported the potential impact of cannabinoids on female fertility, pregnancy, transmission to breast
milk, neonatal outcomes, and menopause.

Results: The existing literature is primarily concentrated on the effect of cannabis use in pregnancy and breastfeed-
ing, with little exploration of its impact on fertility and in later life. Studies are limited in number, with small sample
sizes, and are hampered by methodological challenges related to confounding and other potential biases.
Conclusions: There remain critical gaps in the literature about the potential risks of cannabis use, particularly in
vulnerable populations, including pregnant women, women who are breastfeeding, and their infants. Given the
rise in the prevalence of cannabis use, new, robust investigations into the consequences of cannabis exposure on
female reproductive health are needed.

Keywords: cannabis; marijuana; pregnancy; fertility; breastfeeding; menopause

Introduction

Cannabis is used widely for recreational, medicinal, and
therapeutic purposes. Before legalization of cannabis
for recreational sale and purchase in Canada, cannabis
was the most widely used illicit drug,' and its use was
on the rise across all demographics and age groups, in-
cluding among women of reproductive age.' ™

The primary psychoactive component of cannabis,
tetrahydrocannabinol (THC), is rapidly absorbed by
the bloodstream and spreads quickly throughout the
body.* Ingested and inhaled cannabinoids, includ-
ing THC, cannabidiol and cannabinol, interact with
receptors of the endogenous cannabinoid signaling sys-
tem (ECSS), to produce wide-ranging effects on the

"Children’s Hospital of Eastern Ontario Research Institute, Ottawa, Canada.
2Better Outcomes Registry & Network (BORN) Ontario, Ottawa, Canada.

3Clinical Epidemiology Program, Ottawa Hospital Research Institute, Ottawa, Canada.

“School of Epidemiology and Public Health, University of Ottawa, Ottawa, Canada.
*Department of Obstetrics and Gynecology, University of Ottawa, Ottawa, Canada.
5Society of Obstetricians and Gynaecologists of Canada, Ottawa, Canada.

*Address correspondence to: Daniel J. Corsi, PhD, Clinical Epidemiology Program, Ottawa Hospital Research Institute, Centre for Practice Changing Research, Box 241, 501

Smyth Road, Ottawa, ON K1H 8L6, Canada, E-mail: dcorsi@ohri.ca

© Daniel J. Corsi et al., 2020; Published by Mary Ann Liebert, Inc. This Open Access article is distributed under the terms of the Creative Commons
License [CC-BY] (http://creativecommons.org/licenses/by/4.0), which permits unrestricted use, distribution, and reproduction in any medium, provided

the original work is properly cited.

275



276

central and peripheral nervous systems.>® The ECSS
includes two primary G-protein-coupled receptors—
CB1 and CB2—which are present throughout the
body. Although primarily expressed in the brain and
immune system, these endocannabinoid receptors
have also been characterized throughout various tissues
of the female reproductive tract.’

Exposure to cannabinoids may have differential im-
pacts on female reproductive health across a woman’s
lifespan, from preconception to pregnancy, during
breastfeeding, and during menopause. However, data
on the potential short- and long-term health effects
of cannabis use in women beyond of the perinatal win-
dow are infrequently and inconsistently described. In
this review, we summarize available evidence on the
impact of cannabis exposure across a woman’s repro-
ductive lifespan. We discuss the strengths and limita-
tions of existing studies and highlight knowledge gaps
for future research to address.

Methods

A literature search was conducted in PubMed and
Cochrane Library databases using keywords and MeSH
terms for publications related to cannabis use and out-
comes related to fertility, pregnancy, breastfeeding and
menopause: cannabis, cannabinoids, cannabidiol, CBD,
THC, marijuana, edible*, fertility, menstrual cycle, men-
ses, menopause, pregnancy, pregnant, prenatal, perina-
tal, postnatal, breastfeed*, breastfed, lactation, nursing,
fetus, fetal, neonatal, newborn, and child*.

We considered all study designs, including clinical tri-
als, observational studies, systematic reviews and meta-
analyses, clinical guidelines, and conference consen-
suses. Included studies were those reporting on data
from female individuals, and cannabis as the interven-
tion or exposure of interest. Animal studies were not
the focus of this review. The year of publication, loca-
tion, and environment of published studies were not
limited. The reference lists of included articles were
screened to identify publications that may have been
missed by the search strategy.

Cannabis and Female Fertility

Endocrinology studies in animals have consistently
shown that the female reproductive system is sensitive
to the effects of cannabinoids. CB1 and CB2 type endo-
cannabinoid receptors for THC are expressed in the
oviduct, uterus, and anterior pituitary.7 Knockout mod-
els for CB1 and CB2 receptors exhibit defects in fertil-
ization and implantation.® ' Experimental studies on
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rodents and nonhuman primates have demonstrated
reductions in sex hormone levels and ovulatory disrup-
tion following THC administration.'' "> Although data
on the impact of cannabis use on human fertility are
few, available evidence suggests that cannabinoid expo-
sure does indeed have measurable impacts on female
reproductive function (Table 1).

Ovulation
Cannabis may affect sex hormones essential to fertility
and the timing of ovulation. In a sample of 217 women
planning pregnancy, Jukic et al. relied on self-reported
cannabis use frequency (number of times smoking
cannabis in the past month) and urine estradiol and
progesterone levels to determine the effect of cannabis
exposure on the timing of ovulation.'® Follicular phases
were 3.5 days longer among individuals reporting occa-
sional cannabis use (1-3 times in the past 3 months,
p=0.04), and 1.7 days longer among frequent cannabis
users (>3 times in the past 3 months, p=0.04 compared
to non-users). Cannabis users also had more anovula-
tory cycles compared with nonusers (43% vs. 15%),
from which the authors inferred potential ovulatory
delay and cycle inhibition associated with cannabis use.
Lammert et al. compared the menstrual cycles of
premenopausal women reporting co-use of tobacco
and cannabis (n=13) with age-matched controls who
used tobacco only (n= 39)."” The luteal phases of
women who reported co-use of tobacco and cannabis
were 5.4 days shorter than for women who used to-
bacco only (mean 11.4 days£SD 2.2 vs. 16.8 days
+11.3, p=0.002). In this study, there was no apparent
association between luteinizing hormone (LH) surge
suppression and cannabis use, although cannabis use
was based on self-report (yes/no), and no additional in-
formation on timing or frequency of use was collected.
In a cross-sectional analysis of 913 women, White
et al. found no association between past or current can-
nabis use and serum anti-Miillerian hormone (AMH)
levels.'® AMH is an indirect marker of fertility and
ovarian follicular reserve, and correlates with IVF suc-
cess rates and time to menopause. Cannabis smoking
status, use frequency, years of use, and age of initiation
were not associated with serum AMH levels. There
were very few current cannabis users in this study
(< 1%), however, limiting the ability to draw conclu-
sion from their findings. Another study of 39 nonusers
and 17 chronic cannabis users reporting at least weekly
cannabis use, found that past 3-month cannabis use did
not affect serum testosterone, cortisol, LH, follicle
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stimulating hormone (FSH), or prolactin'®; stratifica-
tion by frequency of cannabis use did not change the
study findings.

The acute effects of cannabis smoking on sex hormones
in reproductive-aged women have also been examined. In
one of the earliest clinical studies on the topic, Mendelson
et al. performed time-course experiments in small groups
of healthy female volunteers with self-reported “normal
menstrual cycles” and no use of birth control medication
or intrauterine devices to evaluate the effect of smoked
cannabis on sex hormones. In the first such experiment,
eight periovulatory participants each consumed a 1-g
cannabis cigarette containing 1.8% THC and completed
sex hormone testing at 15, 20, 25, 30, 45, 60, 90, 120,
150, and 180min after smoking initiation. Cannabis
smoking induced a statistically significant increase in LH
and prolactin levels 20 min after smoking initiation
(p<0.01 for both).*® There were no changes in estradiol
or progesterone levels. Using a similar experimental de-
sign, the same authors assessed the effect of cannabis
smoking on female sex hormones during the luteal phases
of 16 women, eight of whom were administered a canna-
bis cigarette and eight who were administered a placebo
cigarette.”! Cannabis smoking induced a 30% suppression
in LH levels from 60 to 120 min after administration
(p<0.02). At the end of the 180 time-course experiment,
LH levels were lower after cannabis administration than
placebo (p<0.04). No changes in estradiol or progester-
one levels after cannabis smoking were observed.

Cannabis is also used to alleviate the signs and symp-
toms of premenstrual syndrome (PMS) and premen-
strual dysphoric disorder (PMDD), although there
have been few formal investigations in this area. Data
suggest that the severity of PMS/PMDD is correlated
with positive expectations for cannabis to ameliorate
PMS/PMDD symptoms, such as irritability and joint
and muscle discomfort, and also use frequency.22
With the wider availability of cannabis as many juris-
dictions move toward legalization of the drug, more
work is required to evaluate the efficacy of cannabinoid
products on treating PMS symptoms, particularly in
light of the potential repercussions on fertility.

Time to conception

There are limited data on the impact of cannabis use on
time to conception. Kasman et al. assessed the impact
of cannabis use on fertility in a population-based sam-
ple of 1076 women who were actively trying to become
pregnant.”> Using a current duration approach to as-
sess fecundity, the authors relied on survey responses
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to the question, “How long have you been trying to be-
come pregnant.” A total of 124 (12.5%) women
reported cannabis smoking in the preceding 12 months
while attempting to conceive. There were no observed
effects of cannabis use on time to pregnancy; adjusted
time ratio of 1.03 months (95% confidence interval
[95% CI] 0.80-1.31) for nonusers versus any users.
Cannabis use frequency (monthly, weekly, daily) did
not affect time to pregnancy, and no significant interac-
tions with respondent age, race, income, marital status,
parity, and infertility care.

In contrast, Wise et al. used data from a web-based
preconception cohort study to evaluate the association
between use of cannabis and fecundability (per cycle
probability of conception).** The authors reported no
association between cannabis use and fecundability.
Compared with nonusers, female respondents report-
ing cannabis use in the previous 2 months had fecund-
ability ratios of 0.99 (95% CI 0.85-1.16) for cannabis
use <1 time per week and 0.98 (95% CI 0.80-1.20)
for cannabis use at least once per week. In a cohort
of 300 women seeking evaluation for infertility chal-
lenges, Mueller et al. demonstrated that cannabis use
history was associated with an increased risk for pri-
mary ovulatory infertility compared with women who
had never used cannabis (relative risk [RR] 1.77, 95%
CI 1.0-3.0).>°> The risk for infertility was greatest
among women who had used cannabis within 1 year
of trying to become pregnant (RR 2.1 95% CI 1.1-4.0).

Increases in cannabis use are greatest among indi-
viduals of reproductive age."*® Further increases in
use prevalence are anticipated as a result of increased
availability and lowered perceptions of harm associated
with cannabis legalization. The lack of contemporary
data on the potential consequences of cannabis expo-
sure to female fertility highlights a need for a more sub-
stantive investigation in this area.

Cannabis Use in Preghancy

In pregnancy, cannabinoids and their metabolic
byproducts cross the placenta, enter the fetal blood-
stream, and distribute to fetal tissues, including the
brain. Non-human studies show that THC reaches
fetal plasma within 15 min of maternal exposure, and
equilibrates to maternal levels within 3h.° The lipo-
philic nature of THC, together with a half-life of up
to 8 days in fatty tissues, results in its slow clearance
from fetal tissues. Fetal exposure is, therefore, pro-
longed even after maternal discontinuation.””*® The
number of different cannabis product formats are
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rapidly increasing with the production of vaporizers,
tinctures, novel consumables, extracts, and oils, each
of which may have different risk implications. Robust
evidence about safety and metabolism of these forms
is currently lacking.

Determining the consequences of perinatal cannabis
exposure is challenging due to difficulties in differenti-
ating exposed from unexposed children. Self-report is
the most widely used method to evaluate substance
use during pregnancy, including cannabis.”® Although
economical and reasonably valid for epidemiological
studies,*® self-reports can suffer from bias and measure-
ment error. Misreporting or inaccuracies in reporting
cannabis use in pregnancy may arise related to feelings
of guilt; fear of legal action, later child apprehension, or
social stigmatization; poor recall of drug-use details;
poorly constructed screening tools; or inadequate train-
ing of interview staff.’*>> Biospecimen analysis offers
a more objective strategy, and can also alleviate chal-
lenges related to unmeasured second-hand or co-
exposure.”> > Biospecimen collection, storage, and
analysis are costly, however, and there have been few
epidemiological studies in pregnancy where cannabis
use has been confirmed by biospecimen analysis.

Prevalence of cannabis use in pregnancy
Rates of cannabis consumption are increasing among
women of reproductive age, those who are pregnant,
and those who are breastfeeding. In Canada, pre-
legalization data from the province of Ontario dem-
onstrate that cannabis use in pregnancy increased
from 1.2% in 2012 to 1.8% in 2017; a relative increase
of 61%.” Similar increases have been observed in the
Canadian province of British Columbia and in other
countries, where available data suggest that peripar-
tum cannabis use based on self-reports and toxi-
cology varies from 1% to 8%.>°%*°** Around 3.9%
of the 4971 pregnant women who participated in the
U.S. National Survey on Drug Use and Health reported
last-month cannabis use. Use prevalence was highest at
7.4% in the first trimester of pregnancy.”® The National
Birth Defect Prevention Study, also based in the United
States, found that 4% of the 15,208 mothers confirmed
cannabis use in the periconceptional period.41

In an international multicenter study of nulliparous
women (n=>5888), self-reported cannabis use between
15 and 20 weeks’ gestation was 3.9%.%” In France, a sub-
stance use survey of 13,545 mothers, who had delivered
2-3 days earlier, found that self-reported cannabis use
rate was 1.2% in pregnancy.’® In the Netherlands, 214
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(2.9%) of the 7452 women participating in the Genera-
tion R prospective cohort study reported cannabis use be-
fore and during the first trimester of pregnancy. A total of
41 (19%) of cannabis users in this cohort continued to use
throughout pregnancy.*” Finally, a retrospective cohort
study (1n=24,874) conducted in Australia, found that
the prevalence of lifetime cannabis use was 9.5% for Aus-
tralian women and 2.6% in pregnancy.®

Associations with perinatal outcomes

Cannabis exposure during pregnancy has been impli-
cated in a wide range of adverse perinatal outcomes
(Table 2), including stillbirth,>* preterm birth,>373844
low birth weights®®***> and other measures of fetal/
infant growth,**** small for gestational age,””*** and
increased admission to the neonatal intensive care unit
(NICU).*#447 A 2016 meta-analysis of 24 case-control,
cross-sectional and cohort studies indicated that women
who reported cannabis use during their pregnancy had
higher odds of being anemic (pooled odds ratio [pOR]
1.36, 95% CI 1.10-1.69) compared with nonusers, and
their infants more likely to have lower birth weight
(pOR 1.77, 95% CI 1.04-3.01) and require transfer to
NICU (pOR 2.02, 95% CI 1.27-3.21).*” With loosening
restrictions on cannabis use in many jurisdictions, new
data in this area are constantly emerging; and the field
will soon warrant a contemporary systematic review
and meta-analysis.

Associations with longer-term child outcomes
Fetal and infant exposure to cannabis during preg-
nancy and breastfeeding can disrupt the fetal ECSS,
which is present and active from the early embryonic
stage and modulates neurodevelopment into adult-
hood.® Perturbations to this system have a range of cel-
lular effects and may affect cognitive, behavioral, and
emotional development in childhood.***° Several lon-
gitudinal studies have reported on the association be-
tween prenatal cannabis exposure and childhood
neurodevelopmental outcomes.”' >

Tennes et al. assessed weight, height, and psychomotor
outcomes in 129 infants, 1 year after delivery.” Thirty-
eight (29.5%) infants were born to mothers who self-
reported heavy cannabis use (once or more daily), and
44 (34.1%) were born to mothers with light or moderate
(one time only to once a week; more than once a week
but less than daily) cannabis use during pregnancy.
The authors found no measurable differences between
exposed and unexposed infants. The Ottawa Prenatal
Prospective Study followed children born from 1980-
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1983 to 250 predominantly healthy, Caucasian, middle-
class women in Ottawa, Canada. The study included 200
children whose mothers reported using cannabis, alco-
hol, or tobacco during pregnancy and a comparison
group of 50 nonusers.”*>’ Based on maternal self-
report, 47 children had documented prenatal cannabis
exposure, averaging about 1 joint per week during preg-
nancy. Exposed neonates had increased startle response,
tremors, and deficient habituation to visual stimuli ver-
sus unexposed neonates,”® and at 4 years of age had
lower scores on verbal and memory domains of McCar-
thy Scales of Children’s Ability.”> No effects were found
at ages 5-6, 6-9, 9-12, or 13-16 years after adjusting for
home environments.**>*

The Maternal Health Practices and Child Develop-
ment Study (Pittsburgh; initiated in 1982), interviewed
1360 randomly selected women from an inner-city out-
patient prenatal clinic.*® Participants were predomi-
nantly unmarried, low-income, and 50% were African
American. The authors followed women who self-
reported >2 joints per month in the first trimester,
and a random sample of women who used “less than
this amount” as controls.* The authors reported adverse
effects of cannabis exposure on child performance on
the Stanford-Binet Intelligence Scale at 3 years of age.
Effects were limited to exposure during the first and sec-
ond trimesters.”® Second trimester exposure was also as-
sociated with increased impulsivity, hyperactivity, and
delinquency; and decreased concentration, IQ score,
and verbal and visual reasoning at 6-10 years of age.”’

The Generation R study (Rotterdam, Netherlands; ini-
tiated in 2002) also relied on self-report to collect data on
cannabis use in pregnancy.”’ Among exposed children
(88 of 4077), only girls exhibited significant increases
in attention problems at 18 months of age based on
the Child Behavior Checklist (OR 2.75, 95% CI 1.27-
5.96).°" Aggressive behavior was also increased among
girls at this age, but the association was not statistically
significant (OR 1.66, 95% CI 0.38-7.26). The Adolescent
Brain Cognitive Development study (multisite, USA; ini-
tiated in 2005).°> Of 4361 children, 201 (4.6%) had pre-
natal cannabis exposure based on maternal self-report.
Fifty-six had prenatal exposure after maternal knowledge
of pregnancy.” Follow-up of these children at 9-11 years
of age revealed small increases in risk for psychotic-like
experiences (unstandardized f 1.41, 95% CI 0.34-2.48).

Cannabis and Breastfeeding
The low molecular weight and high lipid solubility of
cannabinoids contribute to its propensity for transfer

CORSI ET AL.

into breast milk.***>~®° The pharmacokinetics of canna-
binoids in breast milk are not well understood; how-
ever, the transfer of cannabinoids to maternal breast
milk is likely subject to maternal dosing and frequency
of dosing. The variable fat composition of human milk
and the milk sample type (hindmilk has a substantially
higher lipid content than foremilk)®*>®” can further af-
fect the cannabinoid content of a given sample. In a
field where determining cannabis exposure is still
largely reliant on self-reported data that do not include
comprehensive use profiles, it is unsurprising that can-
nabis and breast milk data are lacking.

Transfer to breast milk and the neonate

Case reports confirming the presence of cannabinoids
in the breast milk of mothers who consume cannabis
during lactation®*®® have prompted the development
and validation of new cannabinoid detection methods
in this matrix,’” and investigation into its pharmaco-
kinetic properties.®>”® In a 1982 correspondence pub-
lished in the New England Journal of Medicine,
Perez-Reyes and Wall reported the presence of canna-
binoids in the breast milk of two chronic cannabis
users.”® Cannabinoid concentrations in breast milk
were eight times higher than in maternal serum con-
centrations. Fecal samples from one of the infants
were also positive for THC and its principal metabo-
lites 11-hydroxy-THC and 9-carboxy-THC.

More recently, Crume et al. investigated the preva-
lence of postpartum maternal cannabis use in a
population-based sample of 3285 mothers responding
to the 2014-2015 Colorado Pregnancy Risk Assessment
Monitoring System survey.”" The prevalence of postna-
tal cannabis use in this cohort was 5% (95% CI 4.1-6.2),
and 10.2% (95% CI 7.1-14.6) among women who
breastfed in the first 8 weeks after delivery. Prenatal
and postnatal cannabis use was associated with a
shorter duration of breastfeeding. Bertrand et al. used
samples from a human milk biorepository to quantify
cannabinoids in the samples of mothers who had
reported cannabis use within 14 days of milk sample
collection.”” Cannabinoids were detectable in 34
(63%) of the 54 analyzed samples, up to 6 days after
the last reported use. The frequency of cannabis use
and time between consumption and sample collection
were significant predictors of THC milk concentrations.

Finally, in a pilot pharmacokinetic study, Baker et al.
evaluated the transfer of THC metabolites into the
breast milk of eight volunteers after a known THC
dose.”® Participants were 18-45 years of age, a median
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5 months postpartum (range 3-5 months), and all
reported smoking cannabis while exclusively breast-
feeding. Participants were instructed to purchase a pre-
weighed 0.1 g sample of cannabis with 23.18% THC
content from a prespecified dispensary. Samples were
smoked after 24h of abstinence from cannabis use,
and milk samples collected before smoking, and
20 min, 1 h, 2h, and 4 h after inhalation. THC concentra-
tions in maternal milk peaked at 1h (mean 94 ng/mL,
range 21.2-420.3ng/mL) and declined slowly over the
remaining study period.

Cannabis exposure through breast milk

and infant outcomes

Distinguishing the effects of prenatal and postnatal expo-
sures is challenging as women are unlikely to begin using
cannabis de novo in the postpartum period after abstain-
ing in the periconceptional and gestational periods. It is,
therefore, unsurprising to find limited data on health
outcomes of infants exposed to cannabis through breast
milk (Table 3). Astley and Little evaluated motor and
mental development at 1 year of age among 68 breastfed
infants whose mothers reported cannabis use during
lactation compared with 68 matched controls without
lactational cannabis exposure. Infant exposure to can-
nabis through breast milk in the first month postpartum
was associated with an average 14-point decrease in the
Bayley index of infant motor development after adjust-
ing for maternal smoking, drinking, and cocaine use
during pregnancy and lactation. However, both cases
and controls had prenatal cannabis exposure, making
it difficult to delineate the effects of prenatal and post-
natal cannabis exposure on the study outcome mea-
sures.”” Tennes et al. also used the Bayley Infant Scale
of Mental and Motor Development to assess infant out-
comes following prenatal and postnatal cannabis expo-
sure. In a cohort with a high proportion of cannabis
users, 62 infants were breastfed and 27 (43.5%) mothers
reported using cannabis during breastfeeding.” The au-
thors found no differences in infant height, weight, or
psychomotor development. Age of infant weaning was
also similar between the two groups, suggesting that
cannabis use did not interfere with lactation.

Clinical recommendations

In the absence of robust and contemporary data, the
Society for Obstetricians and Gynecologists of Can-
ada”® and the American College of Obstetricians and
Gynecologists,”* both encourage abstinence from can-
nabis during lactation. The guidelines do not, however,

Table 3. References Reporting on Cannabis Exposure from Breast Milk and Neonatal Outcomes

Observed effect
of cannabis exposure

Reference and

setting

Measure of cannabis Exposure window Endpoints evaluated

No. infant participants

Study design

No effect

Within 1 year postpartum Weight, height, age of weaning,

Self-reported

N=62

Prospective

Tennes et al.>3
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Summary

Approximately 11% of women in Canada report
cannabis use, and use rates are higher (18%)
among women 15-49 years of age.”® The literature
indicates that cannabis exposure has health implica-
tions for women, the effects of which vary across the
life course. This review summarized the effects of
cannabis exposure on female health from fertility,
pregnancy and neonatal outcomes, breastfeeding,
and menopause.

Chronic cannabis use may reduce female fertility, al-
though few studies exist in this area. Cannabis use in
pregnancy is associated with adverse neonatal outcomes,
particularly, low birth weight, preterm birth, admission
to neonatal intensive care, and small for gestational age.
Inconsistencies in reported associations between canna-
bis use and perinatal outcomes may be related to statis-
tical adjustment for confounding factors, exposure
ascertainment, other significant differences between
women who use cannabis and those who do not, and
the inherent limitations of observational study designs.
International studies have also shown that women who
use cannabis are more likely to be younger; unmarried;
have lower income and education; and use alcohol, to-
bacco, and other illicit substances. We found evidence
that cannabis and its metabolites can transfer to breast
milk. There are currently limited data on the potential
effects of cannabis exposure through breast milk on in-
fants. Finally, studies on cannabis and menopause indi-
cate that cannabis is not associated with plasma LH
levels but may be used to some benefit to alleviate spe-
cific symptoms of menopause.

Cannabis use is increasing, and this is concurrent
with raised social acceptability and lowered perceptions
of harm. There remain critical gaps in the literature
about the potential risks of cannabis use on female fer-
tility, during pregnancy, breastfeeding, and on the
longer-term outcomes of exposed infants.
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