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Who is this toolkit for?
This toolkit is for all Canadians: consumers,
practitioners, policy makers and researchers. It
contains information and evidence on sex,
gender, equity and cannabis. It is aimed at
encouraging harm reduction in the use of
cannabis, especially for recreational users. We
draw attention to sex, gender and equity related
factors that affect access to, use and the effects
of cannabis. The kit illustrates the application of
a sex and gender-based analysis (SGBA+) to the
issues of cannabis use, and the impacts on policy
and practice responses. We bring together the
limited, but available knowledge on sex, gender
and routes of administration (ROAs) of cannabis.

Why do routes of administration matter so
much? Some ROA are more popular than others,
often based on gender and cultural preferences.
Some ROAs are more harmful than others, even
though we do not yet have exhaustive research

to be definitive about all relative harms. We have
even less research on sex and gender related
factors associated with ROA, and on issues of
cannabis use, ROAs and reproductive health.
This kit draws attention to these gaps in
knowledge.

Harm reduction is a critical issue in public health
in Canada, now that cannabis has become
legalized. There is often confusion about the
relative effects of inhaling vs ingesting cannabis,
and about smoking vs vaping. There has been a
comcomitant rise in vaping nicotine, especially
among youth, and some unregulated devices
allow for mixing THC and nicotine, making it
even more difficult to create comprehensive
harm reduction advice.

Vaping nicotine is intended as a harm reducing
cessation method for current adult tobacco
smokers. But in fact, many young nonsmokers
have taken up vaping nicotine, and some adult
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There are a number of online resources that complement this toolkit.

1. Centre of Excellence for Women’s Health
http://bccewh.bc.ca/featured-projects/sex-gender-and-cannabis/

This website includes background materials that form the foundation of this toolkit, including:
• Report: Sex, Gender and Cannabis. A review of current research and data on cannabis use that

highlights sex and gender related factors and issues.
• PowerPoint presentation: Sex, Gender and Vaping. A summary of a scoping review on how sex

and gender influence cannabis and nicotine vaping.
• Conference Poster: Developing Equitable Approaches to Prevention, Harm Reduction, the

Route of Administration (ROA): Aligning Cannabis, Tobacco Use, and Vaping. A summary of a
scoping review of how how sex and gender related factors impact patterns of use, exposure
and health effects of different ROAs and the implications for future policy directions.

2. Centre for Addiction and Mental Health
• Canada’s Lower Risk Cannabis Use Guidelines: https://www.camh.ca/-/media/files/pdfs---

reports-and-books---research/canadas-lower-risk-guidelines-cannabis-pdf.pdf
• Lower-Risk Cannabis Use Guidelines for Youth: https://www.camh.ca/en/health-info/guides-

and-publications/lrcug-for-youth/lrcug-for-youth-plain-text

3. Canadian Centre on Substance Use and Addiction
• Evidence Report: Vaping Linked with Severe Lung Illnesses: https://www.ccsa.ca/vaping-linked-

severe-lung-illnesses
• Infographic: Cannabis: Inhaling vs Ingesting: https://www.ccsa.ca/sites/default/files/2019-06/

CCSA-Cannabis-Inhaling-Ingesting-Risks-Infographic-2019-en_1.pdf

4. Outbreak of Lung Injury Associated with the Use of E-Cigarette, or Vaping, Products, Center for
Disease Control and Prevention (USA)
https://www.cdc.gov/tobacco/basic_information/e-cigarettes/severe-lung-disease.html

5. E-cigarettes and heated tobacco products: evidence review, Public Health England
https://www.gov.uk/government/publications/e-cigarettes-and-heated-tobacco-products-evidence-
review

6. The great vape debate: are e-cigarettes saving smokers or creating new addicts? The Guardian
https://www.theguardian.com/society/2020/feb/18/the-great-vape-debate-are-e-cigarettes-saving-
smokers-or-creating-new-addicts

smokers have become dual users of both
cigarettes and vaping nicotine. Further, some
young people have ultimately taken up smoking
cigarettes, after starting on vaping. When case
reports emerged in 2019 about lung injury and
disease due to vaping nicotine and/or THC,
especially harming young men, some members of
the public and practitioners wanted to review
thinking on harm reduction advice concerning all
of these ROAs.

There remain many gaps in the evidence around
sex, gender and equity and ROA and exposures,
but this toolkit presents what we know so far.
Clearly, many questions about gender, equity
and harm reduction remain.

Sex, Gender, and Cannabis:
Online Resources
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Key Terms

Cannabis Routes of
Administration (ROAs)

Common ROAs include
smoking,vaping,eating&
drinking, topical use,
and use of oils and
concentrates.

Sex

Our reactions to cannabis
are determined by

genetic and physiological
factors specific to female

and male bodies.

Gender

Our roles, relations, and
identities affect our use
of and reactions to
cannabis — in men,

women, boys, girls, and
gender diverse people.

Equity

Ensuring health and
gender equity requires

examination of
differential access to
and impact of cannabis

on all groups.

SGBA+

Sex and gender based
analysis is a process

that integrates sex and
gender related

evidence into health
advice, policies,

programs and practice.

Harm Reduction

Using knowledge on
cannabis ROAs to
identify the least

harmful approaches for
using cannabis.
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Key Messages
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• Females are more sensitive to cannabis
(and other substances) than males

• Smoking cannabis is the most harmful
ROA

• We do not yet know how safe vaping is
• Ingesting cannabis takes longer to have

an effect, and its effects also last longer

• Sex and gender based analysis of all
regulations, policies, harm reduction and
health promotion messages is essential

• Requiring the integration of sex and
gender in all commissioned research,
contracts and public opinion research
will enhance understanding of the impact
of vaping, cannabis and related issues

• Cannabis Use Disorder (CUD) affects
10% of users and is more frequent in
men

• Women and girls typically use less
cannabis less frequently, compared to
men and boys

• Women progress from initial use to
dependence faster than men

www.bccewh.bc.ca

• Much more research is needed on sex
and gender related factors affecting both
recreational and medical cannabis use

• Animal research suggests that females
are more sensitive to cannabis than
males

• Equity issues needing investigation
include access to cannabis and factors
associated with ROAs

Consumers

Practitioners Researchers

Policy Makers



Sex, Gender, and
ROAs: Patterns of Use

More men and boys
report vaping

cannabis, smoking
joints or using

cannabis concentrates.

Blunt use and the
mixing of cannabis and
tobacco is greater

among men and boys.

Among medical
cannabis users, men
report slightly greater

rates of vaping
compared to women.

Women and girls tend
to prefer edible
cannabis in part

because these products
are more discreet.

Among women who are
pregnant, smoking
cannabis is often
preferred in part

because of the difficulty
ingesting when using to

manage nausea.

Vaping devices are
designed to target
specific user groups,
including girls and
women; marketing

rebrands cannabis users
as “stylish and
fashionable.”

SGBA+
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The data on this information sheet are from a scoping review synthesizing academic and grey literature
published between 2007 and 2019 on sex, gender and cannabis smoking or cannabis vaping. Download the
full report from www.bccewh.bc.ca.



Frequently Asked Questions

1. Is cannabis safe?

No substances are completely safe. Cannabis
use carries risks to health, some of which are not
fully understood. It should not be used every
day or in large quantities.

2. Is smoking more damaging than vaping?

Yes, it is. Cannabis smoke contains many of the
same carcinogens and harmful substances as
tobacco smoke and should be avoided. In
contrast, vapour from dried cannabis heated
below combustion temperature in a vapourizer
contains smaller quantities of toxic by-products.
Vaping liquid cannabis may reduce exposure to
harmful substances found in smoke, but vaping
has its own risks, which are being studied now.

3. Is cannabis addictive?

If cannabis is used too much, too often and in
large quantities, dependence can result, and
Cannabis Use Disorder could be diagnosed. This
requires treatment to reverse.

4. Is there treatment for Cannabis Use
Disorder?

Yes, but it is not clear yet if it is equally effective
for women and men, given differential patterns
of use, and biological differences between
females and males.

5. How can non users be protected?

It is best to not smoke or vape around others,
especially children. Confine smoking and vaping
cannabis to private spaces and keep all cannabis
products away from children.

6. Is secondhand cannabis smoke and vapour
harmful?

Likely, based on emerging research. Cannabis
smoke contains many of the same carcinogenic
and harmful substances as tobacco smoke, and
exposure should be avoided.

7. Does cannabis affect reproductive health?

Yes, it has effects on fertility, sperm production
and some pregnancy outcomes. It is safest not to
use cannabis during pregnancy and
breastfeeding.

8. What are the Lower Risk Cannabis Use
Guidelines for?

Lower risk use guidelines provide information on
how to use cannabis and reduce some of the
associated harms. They do not yet include sex
specific advice, unlike Canada’s low risk alcohol
drinking guidelines.

9. Are cannabis harms sex specific?

Yes, they appear to be. Lower doses of cannabis
create intoxication faster in females, and women
transition to dependence more quickly than
men.

10. Does gender affect cannabis use?

Yes, several aspects of gender affect use.
Gender relations, norms and roles affect access
to cannabis, preferred ROAs and patterns of
use, and gender identity affects prevalence.

SGBA+
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Sex, Gender & Cannabis
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Introduction

The cannabis policy landscape is rapidly
changing. In Canada, cannabis was legalized on
October 17, 2018, and medical cannabis has been
available since 2001. In the USA, thirty-three
states have legalized medical cannabis use, and
eleven states have legalized recreational
cannabis use. In 2019, reports of vaping related
lung injuries and deaths emerged, mostly among
young people, with many of these cases linked to
vaping cannabis products [1].

Sex and gender based analyses of cannabis use
patterns indicate the importance of sex and
gender related factors to routes of
administration, treatment for Cannabis Use
Disorder (CUD) and assessing impairment [2-4].

Key Sex-Related Factors

• In animal research, female rats metabolized
THC more rapidly [5] although this may be
reversed when CBD is also present [6].

• In a study measuring cognitive effects of
cannabis use among young adults, males had
a more pronounced negative effect with
regard to psychomotor speed/sequencing
ability [7].

• Females transition from initiation to regular
use faster than males (similar to other
substances), also referred to as “telescoping”
[8,9].

• There is some evidence of higher sensitivity
to the subjective effects of cannabis in
females compared to males, particularly at
low doses [10-12].

Key Gender-Related Factors

• Men and boys are more likely to report
current [13-15] and past cannabis use [16, 17],
use cannabis more frequently [17, 18] and in
greater quantities [17, 19] compared to
women and girls. However, patterns may be
changing; there is evidence from the USA
that the gender gap in cannabis use is
narrowing among adolescents [19].

• Boys and men report experimenting with
more routes of administration (ROAs) and
higher rates of use of inhalation ROAs
including smoking and vaping [20-22].

• There is evidence from qualitative studies
that girls and young women may use
cannabis as a way of resisting dominant
feminine ideals. For example, women may
engage in patterns of use such as: using
cannabis habitually, rolling joints, buying
cannabis, and being able to ‘handle the high’
[23, 24].

Definitions

Sex-related factors affect how your body
reacts to substances, including how
substances are metabolized, what effects
they may have on your brain, and the
development of tolerance and
dependence. Female and male bodies
have different genetic and physiological
characteristics that affect these processes.

Gender-related factors affect your risks
for use, exposure to marketing or
exploitation, access to care and services,
and the societal response to problematic
use. Men, women, and gender diverse
individuals experience these elements
differently. In part, this is based on social
roles and expectations that are dependent
upon cultural context.

www.bccewh.bc.ca



• Simultaneous use of alcohol and cannabis
appears to be higher in young men
compared to young women [25, 26] and is
associated with substantial risks such as:
greater impairment; heavier alcohol use;
driving while impaired; and greater likelihood
of comorbid substance use and mental
health issues.

• Driving after cannabis use is more frequent
among men [27-29]. Evidence on being a
passenger with someone who has used
cannabis is mixed, with one study reporting
greater rates of riding with someone who
has used cannabis among men [27], and
another reporting no gender differences
[29].

• In a study conducted with lesbian, gay,
bisexual and transgender (LGBT) individuals,
the highest rates of cannabis use were
reported by transgender men (12.5%) and
sexual minority females (12.1%) [30]. Gender
minority stress has been associated with
cannabis use [31].

For information about cannabis and its effects
while pregnant, breastfeeding, and parenting,
visit: bccewh.bc.ca
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While research on sex, gender and
cannabis is expanding, large gaps in the
evidence remain. Most current
evidence describes prevalence and
patterns of use, with relatively few
studies examining the influence of sex
and gender on the health effects of
cannabis use.

Further research on sex, gender and
the patterns and effects of cannabis
use is needed to better understand the
benefits and risks for all genders and
inform more precise policy and
practice responses.
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What are various Routes of Administration?

• Smoking, vaping, eating/drinking, topical use
(creams, lotions, salves), and use of oils and
concentrates (e.g. shatter, wax) are among
the ways cannabis can be used.

• Cannabis may also be smoked with tobacco.
Blunts involve rolling cannabis in a tobacco
leaf wrapper and “spliffs” are joints
containing both cannabis and tobacco.

Who is using which ROA?

Routes of administration are not evenly used
across all subpopulations for either recreational
or medical use. There is limited information on
gendered and age-related patterns of use:

• Young adults - Greater use of e-cigarette
devices to vaporize cannabis have been
found among high school aged boys [1], or no
difference between girls and boys [2].

• Adults - Men report greater use of joints,
blunts, vaporizers and concentrates [3], and
water pipes and bongs [4].

• Pregnant women - Limited data on cannabis
use by pregnant women indicate that
smoking is preferred [5].

• Medical Use - both women and men report
smoking cannabis as it is convenient, easier
to monitor dosage and affordable [6].

• Problematic use – For men, use of an
increasing number of cannabis ROAs was
associated with more problematic cannabis
use, and using water pipes/ bongs was linked
with heavy use [7].

ROA & effects on health

We have very limited information on the sex
specific biological effects of cannabis ROA from
animal and human studies.

• Cannabis use disorder – Concurrent use of
cannabis and tobacco (not mixing as in
blunts or spliffs) has been found to increase
the risk of dependence among women [8].

• Reproductive health - Concurrent use of
cannabis and tobacco results in changes to
the menstrual cycle [9].

• Maternal use – Concurrent use of cannabis
and tobacco during pregnancy has been
found to increase the risk of preeclampsia
and adverse perinatal health outcomes, and
is associated with poor emotional regulation,
decreased immunity and greater risk for
substance use disorder in offspring [10-13].

What we need to know

1. What sex-based factors affect the
health effects and intoxication
impact of various ROAs?

2. What gender-based factors affect
choice, marketing and trends in
ROAs?

3. What are the long-term effects of
vaping cannabis on males and
females?

www.bccewh.bc.ca



ROA effects in medical use

Limited studies have examined optimal ROA for
treating specific health conditions in samples of
men or women. Some of the observed effects
include:
• Moderate sleep enhancing effects of oral

THC in a sample of men who used cannabis
daily [14];

• Relief from adverse drug reactions following
the HPV vaccine in young women who used
sublingual CBD drops [15]; and

• Relief of some chronic prostatitis symptoms
in a sample of men, the majority of who
smoked or vaped cannabis [16].

ROA & social consequences

• Impaired Driving – Research on gender and
ROAs related to impairment in driving has
not yet been documented.

• Poisonings – No sex/gender-based analysis
of outcomes has been done related to
poisoning among children who have ingested
edibles.

• Injuries - Research on gender and injuries
associated with cannabis ROAs is limited to
two studies on manufacturing of butane
hash oil use, where burns in men were more
common in hospital admissions [17,18].

• Second hand smoke - There is a lack of
evidence on the effects of involuntary
exposure to cannabis smoke on human
health. One study found metabolites of
cannabis smoke were detected in some
children hospitalized with bronchiolitis, and
one metabolite was more commonly
detected in children with concurrent
tobacco smoke exposure [19].
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What we need to do

• Fund more basic and social science
research that investigates sex as
well as gender related issues in
ROAs

• Focus groups and public opinion
research to develop gendered
prevention messages for specific
subpopulations

• Incorporate ROA harm reduction
messages into all treatment
programs

What we need to know

• Much more information on the
effects of cannabis ROAs on a
wider range of sex specific
conditions and diseases
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Cannabis vaping and harm reduction

Vaping cannabis has been promoted as a safer
alternative to smoking cannabis.

• The Lower Risk Cannabis Use Guidelines for
Canada and Lower Risk Cannabis Use for
Youth Guidelines suggest avoiding
combustible cannabis. Instead, they
recommend choosing vaping and edibles,
based on a 2017 review that identified
harmful byproducts in smoked cannabis and
adverse respiratory health outcomes
associated with smoking [1].

• However, the form of cannabis used, as well
as the route of administration (ROA)
matters. Vapourizing cannabis flower (dried
herb) is recommended, but vapourizing
cannabis concentrates and dabbing have

greater harms, including enhanced
impairment and potential for injuries [1].

More recently, evidence has emerged of harms
associated with vaping cannabis, particularly for
youth, such as:

• Reports of e-cigarette or vaping associated
lung injury (EVALI). EVALI has primarily
affected young males (66%) in the USA [4].

• Case reports described patients presenting
with lipoid pneumonia, acute respiratory
distress syndrome and pulmonary
hemorrhage [5].

The type of vaping device matters

Cannabis vaping devices, their byproducts and
health effects may vary depending on the carrier
compounds, flavourings, product materials and
heating capacity [2, 3].

• Some devices use cartridges that contain
cannabinoid extracts combined with
propylene glycol, vegetable glycerin and
flavours [6].

• There are portable, disposable vape pens as
well as rechargeable devices that use dried
flower or THC or CBD extracts [6]. Some
devices use conduction heat, and others
convection heat.

• Stationary vapourizers have tubing or bags/
balloons attached to deliver the vapour.

• Dabbing is a method of aerosolizing cannabis
concentrates by placing them on a hot
surface.
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In the context of ongoing investigations
and debates regarding the benefits and
harms of vaping, researchers at the
Centre of Excellence for Women’s
Health have examined the existing sex
and gender related factors affecting
patterns of use, exposure and health
effects of cannabis vaping and electronic
nicotine delivery systems (ENDS).

However, long term effects of vaping and
ENDS are still unknown, and much more
research on sex, gender and nicotine and
cannabis vaping is necessary to
understand and mitigate specific risks for
men, women, boys, girls and gender
diverse individuals.

The long term health effects of cannabis
vaping on human health are unknown [1].



What are electronic nicotine delivery systems
(ENDS)?

• ENDS contain nicotine dissolved in a liquid
solution, often including vegetable glycerin,
propylene glycol and flavourings, that is
heated to create an aerosol (vapour) that the
user inhales.

• There are disposable and rechargeable
devices, some that resemble cigarettes or
pens, and larger tank systems or MODS
(Mechanical Modified Nicotine Delivery
Systems) [6, 7].

• The latest device is the pod mod, such as
Juul, that contains nicotine salt e-liquid in
disposable pods.

• Other non-combusted tobacco products are
available, including heat-not burn products
that heat dried tobacco to create an aerosol
that is inhaled.

What is the harm reduction potential of
ENDS?

ENDS are being investigated for their harm
reduction potential or as tools in tobacco
smoking cessation as they produce fewer
toxicants and known carcinogens compared to
cigarettes [8-10]. But, there is increasing
evidence of harms for youth including:

• Frequency and misuse among youth [2, 9];
and dual use of ENDS and cigarette smoking
[11-13] leading to a greater risk of misuse and
addiction [2].

• Among youth and young adults, the risk of
addiction associated with ENDS use is a key
public health issue [14]. Among ENDS users,
young adults who only use ENDS reported
the lowest intention to quit using nicotine
products [15].

• The byproducts and health effects of ENDS
may vary depending on the carrier
compounds, flavourings, product materials
and heating capacity [2].

• There is no long term research on nicotine
vaping [16], but emerging evidence suggests
vaping related pulmonary illness [14] and
adverse effects of ENDS on lung cellular
function, organ physiology, cardiovascular
and respiratory health and immune function
[16-18].

What do we know about sex, gender and
cannabis vaping?

Sex related effects of cannabis vaping:

• There is a lack of evidence from human
studies on the sex related effects of
cannabis vaping.

• Female rats are more sensitive to the
hypothermic effects (reduced body
temperature) of vaporized THC at lower
doses [19] compared to male rats.

• Rats of both sexes become tolerant to the
hypothermic and antinociceptive (reduced
reaction to potentially painful stimuli) effects
after repeated daily THC vapor inhalation
[20].

• Plasma THC levels reached after a
30 minute session of vapour inhalation
session did not differ between male and
female rats [20].

Gender, equity and prevalence and patterns
of cannabis vaping:

• More boys and young men report vaping
cannabis [12, 21] and using cannabis
concentrates [22, 23] compared to girls and
young women.

• Based on a large US national sample,
cannabis vapers were more likely to be
young, male, White and to have initiated
cannabis use at an earlier age [12].

• Studies of high school students in the US
report greater use of e-cigarette devices to
vaporize cannabis among boys [24], or no
difference between girls and boys [25].

• In a sample of college students, men and
individuals from higher socioeconomic status
(SES) families were more likely to report
vaping cannabis, while women and
individuals from low SES families reported
lower rates of vaping [26].

• Vaping devices are designed to target
specific user groups, including girls and
young women; marketing rebrands cannabis
users as “stylish and fashionable” [27].
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What do we know about sex, gender and
electronic nicotine delivery systems (ENDS)?

Sex related effects of ENDS:

• In mice, e-cigarettes promoted
mitochondrial depolarization in primary
brain vascular endothelial cells (which may
affect cerebrovascular tone) but no sex
differences were observed [28].

• Following aerosol nicotine exposure there
were no sex differences in brain nicotine
concentrations in mice [29].

• In a human study, females who were taking
oral contraceptives demonstrated more
negative changes in vitamin E levels and
flow-mediated dilation (widening of artery
with increased blood flow in the artery)
compared to males after e-cigarette use
[30].

Gender, equity and prevalence and patterns
of ENDS:

• Across multiple studies, boys have reported
greater prevalence of use of ENDS and poly-
tobacco product use [31-43].

• In a Canadian study, past 30 day use of e-
cigarettes was associated with initiation of
smoking a whole tobacco cigarette, with
slightly higher rates in males (9.5%) than
females (7.4%) at follow up [44].

• In a sample of US youth who had tried e-
cigarettes, males were more likely to report
liking the flavours and taste and perceiving
them as less harmful for self and others
compared to cigarettes, and liking the ability
to use in locations where smoking is
prohibited [45].

• Girls who reported cannabis use [3] and
perceived stress [46] were more likely to
report e-cigarette use.

• A study on the ENDS devices used by high
school youth found that those who used
vape or hookah pens and multiple devices
were more likely to be female [47].

• Among a sample of young adults ages 18–34,
females preferred non tobacco and non-
menthol flavours of e-cigarettes [48].

• Prevalence of ENDS use is higher for sexual
minorities [49-51] and gender minorities [52,
53].
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