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Learning objectives
After this session, participants will be able to:
1. Describe the effects of cannabis on pregnancy and pregnancy 

outcomes

2. Provide women with evidence-based messaging about cannabis use 
during pregnancy

3. Summarize current evidence on trends in use and safety in 
pregnancy



So what’s the deal with 
the effects of cannabis use 
during pregnancy?



“Approximately 70% of both pregnant and non-
pregnant women believe there is slight or no risk of 
harm from using marijuana once or twice a week”

AJOG 2015



It’s natural!

It’s organic!

It’s vegan!

It helps with nausea!





The Prenatal Period is Unique

• Development shaped from pre-conception, pregnancy and onwards

• Fetal Alcohol Syndrome (FAS) was an important milestone in bringing the 
behavioral teratological approach to human studies. 
• Exposure to agents that are relatively harmless to the mother may have adverse effects on the 

developing fetus

• All aspects of the CNS is vulnerable to injury from fetal exposure

• May not be structural, but there may be functional abnormalities that may not be evident at birth
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Cannabis Prevalence During Pregnancy
Cannabis is the most commonly used illicit drug in pregnant women, with prevalence rates 
ranging between 3 and 25% in Western countries

Often used with tobacco

>30% of individuals with FASD also exposed to cannabis

Complex relationships with other substances



Cannabis, Pregnancy and the Fetus
• The potential deleterious effects of cannabis consumption for 

fertility and pregnancy outcome has been recognized for 
years…. 

• THC is able to cross the placenta and accumulate in fetal tissue 
and maternal milk

• So what? 



• ECSS deregulation is associated with adverse pregnancy 
outcomes including, miscarriage and compromised 
placentation 

• Cannabinoids, including THC, CBD, and their metabolic 
byproducts cross the placenta and rapidly distribute to fetal 
tissues including the brain 
• THC is measurable in fetal plasma within 15 minutes of maternal 

exposure. Equilibrates to maternal levels in 3 hr

• Long half-life in fatty tissues results in low fetal clearance

• Fetal exposure is prolonged even after maternal discontinuation
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Endocannabinoid System in Pregnancy







The “Double Hit” Potential

First “hit” prenatally to endogenous endocannabinoid signalling system
◦ DOHaD

◦ CV implications

◦ Epigenetics

◦ Neurodevelopment

Second “hit” post-natally
◦ Increased susceptibility to environmental stressors, nutrition, social determinants of health



What’s the Problem with the Research?
• Very difficult to control for concurrent maternal tobacco smoking

• Complex interactions with other substances

• Impact of social determinants of health hard to quantify

• Other pre-natal and post-natal factors important?

• THC levels in cannabis not standard

• Self-report data difficult
• Quantification, timing of exposure, dose response

• RCTs VERY difficult

• Animal models sometimes do not entirely correspond



Bill C45
October 2017: 

Government of Canada introduced legislation to permit 
the consumption, sale and distribution of cannabis for 

non-medical use

October 2018: 

New legislation came into effect

October 2020: 

>1000 licensed dispensaries
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In the United States…

14 states and Washington, DC,  
have now legalized cannabis for 
recreational use for adults over 

21, plus decriminalized in another 
16 states
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Research Questions:

1. What are the trends and correlates of perinatal cannabis use in Canada?

2. What are the associations between cannabis use and adverse perinatal 
and neonatal outcomes?

3. Are there differences in neurodevelopmental outcomes in children born 
to mothers with and without cannabis use in pregnancy?
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Data source

￮ Prescribed birth registry with the authority to 
collect, use and disclose personal health 
information without consent for the purpose of 
facilitating or improving the provision of health 
care.

￮ The largest birth registry in Canada, collects 
data on ~40% of Canadian pregnancies each 
year.
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BORN data are submitted by health information custodians servicing the maternal 
child population
◦ hospitals, fertility clinics, birth centres, midwifery practice groups, primary care organizations and 

prenatal and newborn screening lab and treatment centres

Data include:
◦ maternal demographics and health behaviours, preexisting health problems, prenatal screening, 

obstetric complications, intrapartum events, birth outcomes and newborn screening information

An ongoing program of data quality checks and formal training sessions assures a 
high level of data quality in all aspects of data collection, analysis, use and 
disclosure of information

Better Outcomes Registry & Network Ontario



Over 1.3 million 
maternal-infant records 

captured since 2012

>10,000 records with cannabis use
BORN is the largest Canadian 
database with information on 
prenatal cannabis exposure. 

Better Outcomes Registry & Network Ontario



Question 1
What are the trends in use 
of cannabis in pregnancy?



Records in BORN Ontario from 
1 Apr 2012 and 31 Dec 2017

N=783,419

Final Cohort
N=732,818

Maternal Age 
<15 years or >50 years

N=219

Records with missing information 
on cannabis use, maternal age, 

area-level income
N= 50,601

Question 1. What are the trends in use of cannabis in pregnancy?

• Data Source: BORN Ontario

• Objective: To evaluate the recent trends 
and correlates of cannabis use in 
pregnancy.

• Exposure: self reported cannabis use in 
pregnancy captured using a multi-select 
variable which collected information on 
substance use during pregnancy, 
• Includes cannabis, cocaine, 

hallucinogens, opioids and other 
substances.

Study Design



Question 1. What are the trends in use of cannabis in pregnancy?

Results

COHORT HIGHLIGHTS

• 1.5% (n = 10,731) of women used cannabis in pregnancy 

• Majority (69.7%) were from urban areas 

• The lowest two income quintiles accounted for more than half (55%) of the population of 
cannabis users 

• Cannabis use was substantially higher among women who reported alcohol and tobacco 
use in pregnancy (12.0% and 10.3%, respectively).
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Question 1. What are the trends in use of cannabis in pregnancy?

Results

Age distribution of women 
using cannabis in 
pregnancy

(N = 10,731)



p-trend <0.001; p<0.001 age*year interaction

Self-reported cannabis use in pregnancy 
in Ontario, 2012–2017: Trends by age

• Prevalence of prenatal cannabis use was highest among women aged 
15–24 years

• Increased from 4.9% in 2012 to 6.5% in 2017

Question 1. What are the trends in use of cannabis in pregnancy?

Results



Question 1. What are the trends in use of cannabis in pregnancy?

Self-reported cannabis use 
in pregnancy in Ontario, 
2012–2017/18: Trends by age

Results



p-trend <0.001; p<0.001  area-level income*year interaction

Question 1. What are the trends in use of cannabis in pregnancy?

Results

Self-reported cannabis use in pregnancy 
in Ontario, 2012–2017: Trends by 
income

• Women in the lowest two quintiles reported the highest usage 

• Increased from 2.2% in 2012 to 3.1% in 2017

• aRR for cannabis use in the lowest vs the highest income quintile was 
3.23 (95% CI 3.02 to 3.46) 

• after adjusting for maternal age, year, and 
population size



Question 2
What are the associations 
between cannabis use and 
adverse perinatal and 
neonatal outcomes?



BORN Ontario pregnancy records from
1 Apr 2012 and 31 Dec 2017

N=759,281

Final Cohort
N=661,617

Records with missing 
information on cannabis use

N= 42 586

Question 2. What are the associations between cannabis use and adverse perinatal and neonatal outcomes?

Records with missing 
information on other 

covariates
N= 55 078

Study Design

• Data Source: BORN Ontario

• Study population: Women ≥15 years who delivered a 

singleton infant at ≥20 weeks gestation in an Ontario Hospital

• Exposure: maternal self-reported cannabis use in pregnancy

• Primary Outcome: preterm birth <37 weeks

• Secondary outcomes: 

• Perinatal outcomes: SGA (<10th%tile, <3rd %tile), placental 

abruption, stillbirth

• Maternal outcomes: Preeclampsia, Gestational diabetes, Mode 

of delivery

• Neonatal outcomes: Transfer to NICU, 5 min Apgar <4



Question 2. What are the associations between cannabis use and adverse perinatal and neonatal outcomes?

Unmatched cohort

Unmatched cohort, N= 661,617
◦ Cannabis use, N=9,427 (1.4%)
◦ No Cannabis use, N=652,190 

(98.6%)

Cohort highlights
◦ Mean gestational age: 39.3 weeks
◦ Mean maternal age: 30.4 years
◦ % male infants: 51.4%
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• To account for significant imbalance across covariates between cannabis users and nonusers, we created 
a matched cohort based on baseline covariates such that all SMD < 0.001. Example below:

Question 2. What are the associations between cannabis use and adverse perinatal and neonatal outcomes?

Matched cohort



bRisk difference and relative risk adjusted for infant sex; standard errors account for repeated pregnancies within mothers.
*Matched for maternal age, parity, area level income, pre-pregnancy BMI, maternal smoking and substance use, psychiatric disorders, antenatal care, year of birth
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Preterm
birth

SGA 3rd
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Question 2. What are the associations between cannabis use and adverse perinatal and neonatal outcomes?

bRisk difference and relative risk adjusted for infant sex; standard errors account for repeated pregnancies within mothers.
*Matched for maternal age, parity, area level income, pre-pregnancy BMI, maternal smoking and substance use, psychiatric disorders, antenatal care, year of birth

Results (matched cohort)



Question 3
Are there differences in 
neurodevelopmental 
outcomes in children born to 
mothers with and without 
cannabis use in pregnancy?



BORN Ontario pregnancy records 
from 

1 Apr 2007 and 31 March 2012
N=689,071

Final Cohort
N=508,025

Invalid or missing ID numbers, 
mismatched dates of birth or other 

errors preventing linkage
N= 56,967

Non-Ontario residency at birth and/or 
ineligibility for OHIP at time of birth, or 

in a continuous 2 year period before 
birth

N=60,944

Question 3. Are there differences in neurodevelopmental outcomes in children born to mothers with and without cannabis use in pregnancy?

Stillbirths, multifetal pregnancies, 
maternal age >50 years, missing GA or 

cannabis use information
N=52,928

Study Design

• Data Source: BORN Ontario and ICES

• Study population: Women 16-50 years of age who were 
continuously eligible for OHIP in the 2 years before 
pregnancy.

• Exposure: maternal self-reported cannabis use in 
pregnancy

• Primary Outcome: Autism spectrum disorder

• Secondary Outcomes: 

• Intellectual disability and learning disorders

• ADHD and conduct disorders



Question 3. Are there differences in neurodevelopmental outcomes in children born to mothers with and without cannabis use in pregnancy?

Results

• Incidence of ASD diagnosis (per 1,000 person-years):

• Exposed children: 4.00 (95%CI: 3.65-4.38) 

• Unexposed children 2.42 (95% CI: 2.39-2.44)

• Incidence of intellectual disabilities and learning 
disorders (per 1,000 person-years): 

• Exposed children: 10.3 (95% CI: 9.4-1 1.2) 

• Unexposed children: 4.9 (95% CI: 4.80-4.93)

◦

• The incidence of ADHD (per 1,000 person-years): 

• Exposed children: 45.0 (95% CI: 42.2-48.1) 

• Unexposed children: 17.1 (95% CI: 16.90-17.2)



Take home messages

• Cannabis use in Canada is increasing, including among pregnant individuals

• Increases in cannabis use during pregnancy are socially patterned.

• most notable among younger individuals, and individuals of lower socioeconomic status

• Cannabis use during pregnancy is associated with adverse perinatal outcomes including preterm birth, small 
for gestational age, placental abruption, still birth, and infant transfer to NICU

• Prenatal cannabis exposure may have life-long neurodevelopmental implications for exposed children



So What?

• Prenatal cannabis exposure may have selective deleterious consequences 
on executive functions/higher cognitive abilities
• Like EtOH may not be evident until later in life

• Like EtOH, may be life-long

• Like EtOH, this may be an “invisible disability”

• Like EtOH, there may be structural and functional impacts





Next steps…

Multidisciplinary research program to 
investigate cannabis use in pregnancy and 
neurodevelopmental outcomes in children

1. Interprovincial analyses of birth registry and health administrative data

2. Analysis of bio-specimens and data from Canadian birth cohorts

3. Identifying and addressing knowledge gaps among Canadians and care providers

4. Laying foundation for a long-term perinatal cannabis research in Canada



Reserve Slides



44New and ongoing projects

https://www.youtube.com/watch?v=zwtYQ8xdP6U&list=PLxWz0fEGuv6qAqIYbEteVZ2tN2YAbN86K&index=6
https://www.youtube.com/watch?v=zwtYQ8xdP6U&list=PLxWz0fEGuv6qAqIYbEteVZ2tN2YAbN86K&index=6


Common limitations

• Misclassification of cannabis exposure due to underreporting, self-report

• No data on frequency, trimester and duration of use

• Misdiagnosis of outcomes

• ASD and other outcomes including ADHD

• Observational studies on behavioral exposures, such as cannabis use, are not readily testable in 
randomized trials and are at risk of residual confounding biases.

• Data predate legalization of cannabis in Canada



Interprovincial analyses using birth registry and health 
administrative data

Objective: To determine the risk of in utero
cannabis exposure on neurodevelopment 

Study Design: population cohort study assembled 
using existing provincial birth registry data from 3 
Canadian provinces

Exposure: self-reported cannabis use in pregnancy

Outcome of interest: differences in 
neurodevelopment based on scores received on 
select domains of the Early Development Index

46New and ongoing projects

A 103-item questionnaire 
completed by teachers for all primary school 

students (5 years of age)

Routinely administered
in regular cycles across ON, BC, NS

Assesses child performance in five domains: 
physical health and well-being; social competence; 

emotional maturity; language and cognitive 
development; communication skills and general 

knowledge

Scores robustly predict later school performance



New and ongoing projects

Analysis of bio-specimens and data from Canadian birth cohorts 
(in development)

• Toxicological analysis of human matrices provides the most objective measure of cannabis exposure.

• Canadian birth cohorts can be used to address knowledge gaps

Timeframe: 
2008 – 2011

Sample size:  
2001 mother-infant dyads

Biospecimens: 
Maternal urines, plasma, whole blood across trimesters; newborn 

meconium; breastmilk

Child measures of neurodevelopment: 
SRS-2, BRIEF-P

Timeframe: 
2002 – 2009

Samples collected for:  
7241 mothers; 2175 infants

Biospecimens: 
maternal serum, plasma; cord blood

Outcome measures: 
data may be linkable to health administrative and EDI data (TBD)



Identifying and addressing knowledge gaps among Canadians and care 
providers

• Scoping Review of open-access and publicly available Canadian educational 
resources on cannabis use and fertility, pregnancy and breastfeeding

48New and ongoing projects



Grey literature (websites) identified through 
KT partners 

(n = 93)
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Grey literature excluded (n = 22)
Did not include any resources about 

cannabis use and fertility or 
pregnancy/developing child or 

breastmilk/breastfeeding infant 

Resources containing 
information on fertility

(n = 39)

Resources containing information 
on pregnancy/developing child

(n = 178)

Resources containing 
information on 

breastmilk/breastfeeding infant
(n = 128)

Parent websites searched for 
eligible webpages

(n = 71)

Individual webpages/resources 
identified 
(n = 188)

Parent websites screened
(n = 93)

Records identified through 
database searching

(n = 267)

Additional records identified 
through other sources

(n = 2)

Records excluded (n=128)
Did not describe information about cannabis use 

and fertility or pregnancy/ developing child or 
breastmilk/breastfeeding infant

Records excluded (n= 66)
• Duplicate, n=9
• Outside eligibility timeframe, n= 12
• Primary study, literature review, conference 

proceeding or abstract, editorial or opinion 
piece, n= 45

Studies included in 
qualitative synthesis

(n = 3 )

Records after duplicates 
removed
(n = 197 )

Titles/abstracts screened
(n = 197)

Full-text articles assessed 
for eligibility

(n = 69 )

Online resources from public health 
organizations and clinical societies

Clinical Guidelines



Identifying and addressing knowledge gaps among Canadians and care 
providers

• National surveys of new and expectant parents for knowledge, attitudes and 
beliefs related to perinatal cannabis use; preferred information sources and 
modalities, as well as barriers to information access

• Survey of obstetrical and maternity care providers for perceived barriers to 
identifying and counselling women who use or want to use cannabis in 
pregnancy

50New and ongoing projects



Laying foundation for a long-term perinatal 
cannabis research in Canada

Barriers and facilitators to participating in cannabis use research: a 
lifestyles survey at The Ottawa Hospital

• A single-centre survey study to assess factors influencing receptiveness and motivation to 
participating in research related to cannabis use in pregnancy (n=84)

• Data showed a high degree of willingness to participate in cannabis-related research via 
sharing data and biological samples. 

• Receptivity to providing biological samples varied by type. 
• The most frequently cited motivating and deterring factors were a desire to contribute to 

science and health information (79%) and fear of privacy invasion (17%), respectively.

New and ongoing projects



Laying foundation for a long-term perinatal 
cannabis research in Canada

• A prospective pilot study to assess feasibility of recruitment and participation. 
• 100 pregnant individuals in the 1st trimester who identify with cannabis use in pregnancy
• 100 non-users matched by age, tobacco use etc.

A pilot cohort to track perinatal cannabis exposure and obstetrical, 
newborn and child health outcomes (in development)

New and ongoing projects



Study design, Setting: 
• Prospective longitudinal pregnancy and birth cohort
• Two-centre centre

Population
• Individuals using cannabis for any reason (chronic pain or other indications, struggling with 

nausea and vomiting, recreational)
• Non-users matched for maternal age, parity, tobacco use, trimester of pregnancy

Outcomes
• Implementation outcomes including: recruitment rate, appropriateness of eligibility criteria, 

protocol compliance and retention
• Health outcomes including: maternal, pregnancy and newborn outcomes; early child growth 

and development; pediatric neurodevelopment

Comprehensive data collection on cannabis use
• Current or recent use cannabis use, the reasons for use frequency and mode of consumption
• Source of cannabis products, cannabinoid content and/or brand (if available), second-hand exposures
• Nature of counselling received from HCP on cannabis use during pregnancy or lactation (if any)



Baseline 1st 
Trimester

2nd 
Trimester

3rd 
Trimester

Delivery 
admission

1-3 mo. 
Postpartu
m

6-8 mo. 
Postpartu
m

12 mo. 
Postpartu
m

18 mo. 
postpartu
m

Primary Data Collection

Baseline Questionnaire X

Parental cannabis 
use questionnaire*

X X X X X X

Child nutrition, growth and 
development

X X X X

Maternal Bio-specimens

Blood X X X X X X

Urine X X X X X X

Breastmilk X X

Newborn Specimens

Cord blood X

Cord tissue X

Meconium/stool X X

Urine X X
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