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At a glance

What did we want to know?

We wanted to understand the impact of cannabis, when used by people who are pregnant or
nursing, on the mental health of infants and children.

Why did we want to know this?

*  The evidence will better equip mental health service providers who support children, young
people and families affected by substance use.

« This is a pressing concern. The rates of cannabis use among people who are pregnant or
nursing are rising steadily, and there are concerns the COVID-19 pandemic could further
influence substance use.

What did we learn?

Infants exposed to cannabis — in-utero, through nursing or both — may experience the
following:

- withdrawal symptoms (increased startle response, tremors and irritability)

* increased externalizing behaviour (hyperactivity, impulsivity, aggression)

+ deficits in executive functioning (memory, verbal reasoning, reading, attention)
+ challenges with self-regulation

These early behaviours may predispose children to develop later mental health challenges such
as depression, anxiety and psychosis.

How did we learn this?

We conducted a non-systematic scan of peer-reviewed research using keywords including
marijuana, cannabis use, pregnancy, infant and mental health. The scan was conducted in April
2021 and focused on studies over the past 20 years.

Are there any gaps?

Historically, research on cannabis exposure in infants and children has focused on cognitive
development. Literature examining exposure on infant and child mental health is limited,
however, and there are many gaps in knowledge. In the absence of high-quality longitudinal
studies in the past 20 years, we broadened our inclusion criteria to include two large population-
based longitudinal studies initiated in the 1970s and 1980s.

Further research is needed to understand how dose, consumption method and other factors
influence mental health outcomes for this population.
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Background

Cannabis consumption

Cannabis is the most widely used drug, with approximately 192 million users worldwide (United
Nations Office on Drugs and Crime, 2020). In a 2021 survey of Canadians, 16 percent of
respondents indicated they had consumed cannabis in the past month (Statistics Canada,
2021).

Cannabis may be consumed in many forms, including by smoking the dried flower or leaf,
vaping the oil, using oral sprays, applying topical lotions or consuming it when it is processed
into food (Government of Canada, 2020). While there are many chemicals in cannabis,
tetrahydrocannabinol (THC), the active chemical in cannabis that is responsible for the feeling of
euphoria or “high,” is the most controversial (Grinspoon, 2018).

Using cannabis during pregnancy and postpartum is not recommended due to risk of exposure
in-utero or when nursing (Badowski & Smith, 2020; Carsley & Leece, 2018; Daha et al., 2020;
Government of Canada, 2019; Thompson et al., 2019). Unlike alcohol, the active ingredients in
cannabis can linger in the body for weeks and pass readily to the fetus through the placenta or
to the infant through human milk (Thompson et al., 2019).

A sizeable body of literature points to the effect of cannabis on developmental outcomes such
as low birth weight and increased admission to neonatal intensive care (Corsi et al., 2019; Daha
et al., 2020; Gunn et al., 2016).

There is also a limited but growing body of literature pointing to impacts on infant and early
childhood mental health (Fried & Smith, 2001; Thompson et al., 2019). Prenatal and early
postnatal periods are critical in brain development. Exposure to certain stimuli such as nutrients,
stress or substances can have long-lasting implications (Calvigioni et al., 2014).

Despite the potential risks, we know that some people who are pregnant or nursing do

use cannabis (Badowski & Smith, 2020). In Canada, self-reported rates of cannabis use in
pregnancy range from two to 6.5 percent; however, this is likely under-reported due to stigma
and self-reporting bias (Corsi et al., 2019; Badowski & Smith, 2020). Use among pregnant
people is growing. An Ontario study found that from 2012 to 2017, cannabis use among
pregnant people had increased from 1.2 percent to 1.8 percent — a relative increase of 61
percent (Corsi et al., 2019).

Rates of use during pregnancy tend to be higher among people with low socioeconomic status
(ElI Marroun et al., 2010; Passey et al., 2014). The same Ontario study as above showed 54.7
percent of pregnant cannabis users were in the lowest two income quintiles (Corsi et al., 2019).

There is a need to discern how in-utero cannabis exposure or exposure through nursing affects
the early mental health of infants and children. This information will help service providers
deliver tailored supports and services to children and families.
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Context of cannabis use in Canada

In this evidence summary, we look at three factors believed to have led to an increase in
cannabis use in Canada, namely:

+ the perception that cannabis is safe
+ the legalization of non-medical cannabis and ensuing social acceptability
+ the COVID-19 pandemic

Safety

Rising rates of cannabis use among pregnant people correlate with increased perceptions of
safety (Bayrampour et al., 2019). One study found that 70 percent of pregnant people believed
there was little to no risk of harm in using cannabis once or twice a week (Ko et al., 2015).
Research shows the impact of cannabis use on fetal development is largely dose-dependent,
meaning the greater the dose, the greater potential for negative consequences (Badowski &
Smith, 2020; Thompson et al., 2019).

The perception that cannabis is safe is likely due, in part, to the medical use of cannabis.
Cannabis has been used as a traditional herbal medicine for thousands of years. In Canada,
medical cannabis has been legal since 1999 and there is a large body of evidence pointing to its
efficacy in treating a range of symptoms such as nausea, inflammation and seizures (Calvigioni
et al., 2014). Most pregnant people who use medical cannabis report doing so to relieve

nausea and vomiting associated with pregnancy (Westfall et al., 2006). Others use cannabis
recreationally.

While many people consider cannabis safe (Ko et al., 2015), there is limited awareness of the
increasing potency of THC. THC potency in cannabis has been steadily rising over the past two
decades (ElSohley et al., 2016). Typical THC potency 20 years ago was three to five percent

in smoked cannabis (Hall et al., 2019). However, this has risen to 15 percent in recent years
(Hall et al., 2019). In cannabis concentrates, THC potency ranges from 39 percent to 69 percent
(Meier et al., 2019).

Research shows there has been an increase in the production of synthetic cannabinoids,
typically of higher potency than THC (Zawilska & Wojcieszak, 2014). While synthetic
cannabinoids present risks, our evidence summary focuses on natural forms of cannabis.

Legalization

The legalization of non-medical cannabis in Canada in 2018 is believed to have increased social
acceptability of the drug (Corsi et al. 2019; Government of Canada 2020; Hawley et al., 2020;
Rotermann, 2020). A study on how the media portrays risks and benefits found that a third of
advertisements cast cannabis use in pregnancy in a positive light (Jarlenski et al., 2018) in
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contradiction to medical guidelines (Centre for Disease Control, 2018; Ryan et al., 2018). While
we know there has been a small increase in use among the general population since cannabis
was legalized (Roterman et al., 2020), clinicians stress that we will not know the full impact of
legalization for another decade or so (Leyton et al., 2019).

COVID-19 pandemic

Questions have been raised about increased use of cannabis during the ongoing COVID-19
pandemic. We found no readily available literature estimating cannabis use among people

who are pregnant or nursing. However, research does show a rise in use within the general
population, with more than a third of adults who previously consumed cannabis reporting an
increase in their consumption during the pandemic (Statistics Canada, 2021). This is in line with
findings that economic recessions are associated with increased alcohol and substance use
(Broguera et al., 2018).

Making the case

Together, these factors are believed to have increased the prevalence of cannabis use in people
who are pregnant or nursing.

This information further highlights the urgency to understand the impact of cannabis use on the
mental health of infants and children.
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Method

Our research goal was to understand the impact of prenatal and early postnatal cannabis
exposure — that is, when cannabis is used by people who are pregnant or nursing— on the
mental health of infants and children newborn through age six.

Scope

To best support decision makers, we aimed to synthesize data in a timely manner. We
conducted a rapid, non-systematic scan of peer-reviewed research literature, grey literature and
practice guidelines. Titles and abstracts of peer-reviewed articles were screened for inclusion
or exclusion. Subsequently, full articles were reviewed for relevance and incorporated into this
document, and additional articles were gathered from review of references of screened articles.
The search results reflect information available as of April 2021.

A keyword search was performed using the following terms or combinations of terms: maternal,
marijuana, cannabis use, pregnancy, infant, child, mental health, COVID-19.

Data was collected using seven electronic databases: PubMed, PsycINFO, Medline, CINAHL,
EMBASE, ERIC and Google scholar.

Inclusion criteria were as follows:

» research on infants and children (newborn through age six) exposed to cannabis in-utero or
through human milk and reported on neurological, behavioural or mental health outcomes

*  published between 2001 and 2021

+ available in English or French

*  published through pre-publication services, online or in print by peer-reviewed journals

* available in full-text format

+ single studies, directive documents, guidelines, full systematic reviews (or review-derived
products such as overviews of systematic reviews) and rapid reviews

State of the literature

Literature related to prenatal and early postnatal cannabis exposure on infant and early
childhood mental health is limited. This is particularly the case if we confine the search to the
past 20 years. We broadened our criteria to include two population-based longitudinal studies
conducted more than 20 years ago: the Ottawa Prenatal Prospective Study (OPPS) initiated in
1978; and the Maternal Health Practices and Child Development Project (MHPCD) initiated in
1982. We compare these early findings to more current findings. Findings should be interpreted
with caution.

1 Due to the lack of high-quality literature on the topic, we broadened this criterion to include two
earlier longitudinal studies.
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Findings

Since infant and early childhood mental health issues often present as behaviours rather than
formal diagnoses, we have framed our findings this way (Cohen et al., 2012). It should be noted
that while certain behaviours in infancy and early childhood can be precursors to later mental
health challenges, this is not always the case (Thompson et al., 2019).

Like opioids, parental cannabis use during pregnancy or while nursing has been linked to
withdrawal symptoms in infants — increased startle response and tremors, for example. In
infancy and early childhood, increased externalizing behaviours, deficits in executive functioning
and challenges with self-regulation have been observed.

Startle response, tremors, irritability

Early studies demonstrate heightened tremors, irritability and startle response in infants whose
parents were regular or heavy users of cannabis (Fried et al., 1980; Fried et al., 1987; Fried

& Makin, 1987). Regular use was defined as two to five joints per week, and heavy use was
defined as more than five joints per week. Tremors were more severe in infants whose parents
were heavy users (Fried et al., 1980). These early findings are consistent with more recent
studies that show infants exposed to cannabis display increased tremors, excitability, arousal
and higher-pitched cries than unexposed infants (De Moraes Barros et al., 2006).

Putting this in context

+ These findings indicate a possible impact on the central nervous system, similar to withdrawal
symptoms in infants exposed to drugs or alcohol. The symptoms appear to resolve with time
(Fried et al., 1987; The Hospital for Sick Children, 2009). However, the symptoms could
negatively impact parent attachment.

+  One study reported that “subtle differences in newborn behavior in the context of a less
resourced parent may lead to a maladaptive cycle of continued behavioral dysregulation,
further disruptions in parent-infant attachment, and eventually, long-term adverse offspring
outcomes” (Stroud et al., 2018, p. 14).

Externalizing behaviours

Early studies of children exposed to cannabis demonstrate heightened externalizing behaviours
— specifically, high scores in hyperactivity and impulsivity (Fried et al., 1992a). More recent
studies support this finding; infants and children exposed to cannabis presented with greater
impulsivity, hyperactivity and aggression than those who were not exposed (El Marroun et al.,
2011; Goldschmidt et al., 2008; Paul et al., 2020). Increased aggression was observed only in
females (El Marroun et al., 2011).

Cannabis use in pregnancy: Examining the impact on infant and child mental health 9
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Putting this in context

+ Externalizing behaviours are a group of maladaptive behaviours in response to the external
environment. These behaviours include hyperactivity, impulsivity, aggression and delinquency
(Liu, 2006).

+ Externalizing behaviours are the primary reason for referral to child and youth mental health
services (Mazzucchelli & Sanders, 2018) and are often precursors for later mental health
challenges (Day et al., 2011; Farrington, 2021).

Executive functioning

The OPPS and the MHPCD studies found that prenatal cannabis exposure was associated
with deficits in executive functioning, with low scores noted in verbal and memory tasks in
early childhood (Fried & Watkinson, 1990; Fried & Smith, 2001; Day et al., 1994). This finding
has been replicated in a more recent study (Goldschmidt et al., 2008). Heavy cannabis use,
defined as one or more joint per day, was associated with reduced verbal reasoning and short-
term memory (Goldschmidt et al., 2008). At school age (six years old), children continued to
demonstrate deficits in verbal reasoning and memory (Goldschmidt et al., 2008).

Inattention is reported in infants as young as one month, although the study by Stroud and
colleagues looked at co-tobacco and cannabis use, making it impossible to tease out the unique
effects of cannabis (2018). Interestingly, a large population-based longitudinal study also found
in-utero cannabis exposure was associated with increased attention problems in infancy, but
only in female infants (El Marroun et al., 2011). Authors speculate that the impact on males’
attention could become apparent later in development (El Marroun et al., 2011).

Putting this in context

+  Executive functioning governs the way we think, retain information, shift our attention to
different activities, and set and realize goals (Harvard University, 2021).

+ Early deficits in executive functioning can be precursors to later mental health challenges,
particularly attention deficit hyperactivity disorder (ADHD) and autism spectrum disorder
(Otterman et al., 2019).

Self-regulation

Literature suggests that compared to unexposed infants, infants exposed to cannabis have a
reduced ability to self-regulate (De Moraes Barros et al., 2006; Fried et al., 1980; Stroud et al.,
2018) and a greater need for external soothing (Stroud et al., 2018). De Moraes Barros and
colleagues also found that infants were less responsive to attempts to soothe them (2006).
Wang and colleagues provide further insight and support of reduced self-regulation skills,
finding that fetuses exposed to cannabis had impaired dopamine gene expression affecting the
amygdala (2004), suggesting that these changes begin prenatally.

Cannabis use in pregnancy: Examining the impact on infant and child mental health 10
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Putting this in context

+  The amygdala — a collection of cells near the base of the brain — plays a central role in
emotional regulation (Wang et al., 2004). The finding that cannabis impacts the amygdala
in-utero suggests that infants exposed to cannabis may be predisposed to poor emotional
regulation (Wang et al., 2004).

«  Self-regulation develops rapidly in infancy and preschool years and is important to mental
health and well-being throughout the lifespan (Rosanbalm & Murray, 2017). Woodward and
colleagues found that poor self-regulation at preschool age predicted later development of
ADHD, conduct disorder and anxiety (2017).

+  While the literature suggests that some aspects of self-regulation develop prenatally, there are

many ways to foster the development of self-regulation in infancy and early childhood (Harvard

University, 2021).

Longer-term mental health implications

Research shows that childhood exposure to cannabis prenatally can affect mental health later in

life. For example, in the OPPS cohort, prenatal cannabis exposure was associated with deficits

in memory at a young age (Fried et al., 1980) and the deficits persisted into adulthood (Smith et

al., 2006). As children aged, they continued to express increased hyperactivity, impulsivity and
inattention (Goldschmidt et al., 2000; Goldschmidt et al., 2004; Gray et al., 2005;).

In adolescence, deficits in attention and related tasks continued to be problematic (Fried &
Watkinson, 2000; Fried & Watkinson, 2001). Some studies also found higher rates of anxiety
(Goldschmidt et al., 2004; Gray et al., 2005) and depressive symptoms in later childhood
(Porath & Fried, 2005) as well as psychosis in adolescence and young adulthood (Day et al.,
2015).

Putting this in context

»  The bulk of the literature on longer-term mental health implications of prenatal cannabis
exposure shows that behaviours apparent in infancy and young childhood continue to
be present into later childhood and adolescence. This highlights the importance of early
intervention.

+  While it's important to examine infant and early childhood mental health, we know that it
doesn’t tell the whole story. Some mental health challenges may not appear until years
later. Preliminary literature indicates that this could be the case with anxiety and depressive
symptoms as well as psychosis.

+ As this is outside the scope of our review, further exploration into the long-term impacts on
mental health is recommended.

Cannabis use in pregnancy: Examining the impact on infant and child mental health
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Studies finding no impact

Some studies have found that cannabis use has no effect on infant and early childhood mental
health (Fried et al., 1992b; Richardson et al., 1995; Tennes et al., 1985). While this seems to
contradict what is presented in this evidence summary, there are a few important caveats.

One is that the impact of in-utero cannabis exposure is dose-dependent. Since studies are
largely observational, there is no way to control the dose and although some studies report on
dose, this is prone to error (Thompson et al., 2019).

Second, the impact may not yet be apparent or be easily assessed at such a young age
(Campolongo et al., 2008).

The third caveat is that these many of the studies finding no impact are decades old. Because
of the known increase in potency of cannabis products over the years, these studies do not
reflect the current context (Thompson et al., 2019).

On the other hand, we know that publication bias exists, whereby studies finding no impact are
not published as readily as studies that do (Jajooba et al., 2012). Further research is needed.

Cannabis use in pregnancy: Examining the impact on infant and child mental health 12
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Discussion

Studies examining the effect of prenatal or early postnatal cannabis exposure on infant
and early childhood mental health are limited.

Historically, studies have focused on the impacts of cannabis use on cognitive development,
but less so on mental health (Campolongo et al., 2008). Despite these limitations, there is some
evidence of negative impacts on the mental health of infants and children. The literature points
to withdrawal-like symptoms including startle response, tremors and irritability that resolve with
time, increased externalizing behaviour, and deficits in executive functioning and self-regulation.
These early behaviours may predict mental health challenges later in life.

The literature on this topic is far from conclusive.

Limitations of the literature include confounding variables, reliance on self-reporting, poor
measurement of cannabis exposure and limited studies focusing on infant and early mental
health. We know that people who report using cannabis during pregnancy typically have low
socioeconomic status (Badowski & Smith, 2020; Ko et al., 2015) and a low level of education,
and are likely to use other drugs or alcohol (Badowski & Smith, 2020; Grant et al., 2020; Ko et
al., 2015). All these factors can have an impact on infant and early childhood mental health.
Many studies, but not all, controlled for confounding variables.

When it comes to self-reporting, we know that drug use is commonly under-reported due to
stigma, legality (depending on location of study) and social desirability bias (Groh et al., 2009).
Some studies used additional methods to determine cannabis consumption, such as toxicology
reports, but this practice was not widespread (De Moraes Barra et al., 2006). A related
challenge is that different strains of cannabis and ways it is ingested result in varied potency,
making it difficult to determine dose-related outcomes. A major limitation is the paucity of studies
examining prenatal and early postnatal cannabis exposure on infant and early childhood mental
health.

While prenatal cannabis exposure may predispose infants and children to certain mental health
challenges, there are many ways in which adults can support children to strengthen skills
(Harvard University, 2021). For example, there is a wealth of available literature on strategies to
promote healthy self-regulation (Raver et al., 2011; Bierman et al., 2008; Razza et al., 2013).

Cannabis use in pregnancy: Examining the impact on infant and child mental health 13
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To sum up

+ Parental cannabis use during pregnancy or while nursing can result in early behaviours that
predispose children to mental health challenges, such as depression and anxiety, later in life.

» There is a need for more high-quality, population-based, longitudinal studies examining the
impacts of prenatal and early postnatal cannabis exposure on the mental health of infants and
children. These studies should employ multiple methods to determine dose-related differences
in outcomes. Studies should control for confounding variables such as social determinants of
health and comorbid substance use.

* Findings as presented in this scan and from future high-quality research can be used to inform
practice and support service providers in offering tailored supports for families affected by
substance use.
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