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Abstract

Background: The recreational use of cannabis was legalized across Canada in October 2018. While many people
use cannabis without harm, adverse outcomes have been noted in a few populations, including middle-aged and
older adults. Given that the current literature has neglected to study cannabis use among this population and
between sexes, the objective of our study was to identify the prevalence, characteristics, and patterns of cannabis
use among middle and older aged males and females prior to legalization in Canada.

Methods: Secondary analysis was conducted on the Canadian Tobacco, Alcohol and Drugs Survey 2017, with the
sample restricted to adults ages 40 and above. The main outcome was defined as past-year cannabis use and
statistical analysis was conducted separately for males and females. Bivariate and multivariable logistic regression
was performed to identify associations between the main outcome and various sociodemographic, health, and
substance use variables. Explanatory supplementary variables were also explored.

Results: In 2017, 5.9% of females and 9.0% of males over the age of 40 reported past-year cannabis use. Almost
62% of males who used cannabis in the past-year reported a failed attempt at reducing or stopping their cannabis
use. Over half (56%) of older females, self-reported using cannabis for medical purposes. Additionally, over one in
five older adults reported using a vaporizer or e-cigarette as a delivery method for cannabis. Significant
characteristics of male cannabis use included having no marital partner, cigarette smoking, and illegal drug use.
Furthermore, significant predictors of past-year cannabis use in females included residing in an urban community,
Eastern- Atlantic provinces or British Columbia, having fair/poor mental health, smoking cigarettes, use of other
tobacco products, and illegal drugs.
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Conclusion: To our such knowledge, this is the first nationally representative study to outline the prevalence,
characteristics, and patterns of past-year cannabis use prior to Canadian legalization, among middle and older aged
Canadians. Results from this study are expected to be used to reliably to track changes in usage, behaviours, and
related disorders in the years to come.
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Introduction
As of October 2018, Canada became the second country
in the world to legalize the recreational use of cannabis,
also commonly known as marijuana, weed, and hashish
[1]. According to the Government of Canada, the
legalization of cannabis was implemented with three
goals in mind; keeping it out of the hands of minors, re-
ducing black market profits, and protecting the health of
Canadians by providing access to safe cannabis via se-
cure sources [2]. Prior to legalization, cannabis was the
most commonly used illicit drug in Canada [3]. In 2014
alone, cannabis related costs burdened the Canadian
economy with upwards of 2.8 billion dollars to combat
economic, health and social consequences [3, 4]. While
many people use cannabis without harm, it is important
to note that adverse outcomes have been reported, espe-
cially among aging adults [5, 6]. In some adults, use of
cannabis has been linked to an increased risk of psychi-
atric disorders such as schizophrenia and psychosis [7, 8],
and chronic conditions such as heart disease, asthma,
pneumonia, cognitive decline, and loss of executive func-
tioning [9–12]. A recent meta-analysis and systematic re-
view noted that close to 1 in 8 people who have used
cannabis experience cannabis dependence and cannabis
abuse, while over 1 in 5 users may go on to develop a can-
nabis use disorder [13]. Although cannabis is commonly
associated with age-related declines, legalization has been
readily accepted by the Canadian public [14, 15].
In 2012, 42.5% of the entire Canadian population

reported having ever used cannabis, with 12.2%
reporting use in the past year [16]. The prevalence
was highest among 18–24-year olds, with 33.3%
reporting past-year use, followed by 20% among ages
15–17, 15.6% in ages 25–44, 6.7% in ages 45–64, and
0.8% in those aged 65+ [16]. While cannabis is clearly
popular among younger Canadians, major substance
use surveys have shown that cannabis use has steadily
grown in adults [4, 17]. Studies from the United
Kingdom and United States have also shown a similar
trend with cannabis being one of the most widely
used drugs in adults over the age of 50 [18, 19].
Additionally, cannabis use behaviours among males

and females have been noted as distinct [20, 21]. Be-
tween 2002 and 2010, Canadian males report a 2.4% in-
crease in their lifetime cannabis use, while use among

females remained stagnant [16]. However, more recently,
rates of female cannabis use has rapidly approached the
rate of males [4]. Because substance use has historically
been considered a male dominant problem, much of the
literature has neglected to evaluate sex specific differ-
ences [22]. Pederson and colleagues (2015) noted that
gender inequity among substance use research and
health promotion efforts is a global challenge which
must be addressed moving forward [23]. As such, it is
essential that studies examine the sex specific differences
of cannabis use and any related characteristics in Canada
and across the globe.
In Canada, sociodemographic and economic factors

associated with increased cannabis use include being
a male, residing in the provinces of British Columbia
and Nova Scotia, dwelling in urban areas, having a
lower socioeconomic status, lower levels of post-
secondary education attainment, and lower employ-
ment rates [6, 16, 24, 25]. Additionally, mental health
complications such as depression, emotional distress,
and psychosis have been associated with cannabis use
[6, 26]. Finally, cannabis use may be linked to the up-
take of other substances, such as tobacco, alcohol,
and illicit substances such as opioids, amphetamines,
and cocaine [6, 26]. Historically, given that younger
Canadians have been the highest users of cannabis,
most studies have focused on the youth and young
adult population [26–28]. These results may not be
generalizable to older age groups or specific sexes, as
they have been noted to be distinct in the ways they
access, use and respond to cannabis [29].
Currently, middle and older aged adults represent more

than 51% of the Canadian population, making up a signifi-
cantly large portion of the demographic [30]. With the re-
cent cannabis legalization and increased access to cannabis
products across the nation, the relationship between canna-
bis use among older Canadians may undergo important
changes. In order for the Canadian public health system to
evaluate and update policies around legalization in the up-
coming years, it is vital that information around cannabis
utilization is available and can be reliably tracked. There-
fore, the objective of this study is to identify the prevalence,
characteristics, and patterns of past-year cannabis use
among older Canadians, separately for males and females,
prior to cannabis legalization in Canada.
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Methods
Data source and study population
This study utilized the 2017 Canadian Tobacco, Alcohol
and Drugs Survey (CTADS), which was conducted
among all Canadian provinces. The CTADS is a cross-
sectional survey which collected detailed information on
drug use, demographics, and lifestyle factors among Ca-
nadians. The survey was conducted biannually by Statis-
tics Canada, in collaboration with Health Canada. The
target population of the CTADS consisted of individuals
aged 15 years and older, living in all ten provinces of
Canada. However, residents of the three Canadian terri-
tories, residents of institutions, and those without either
a home or cellular phone were excluded from the survey.
Data collection started on February 1st, 2017 and con-
cluded on December 31st, 2017. All responses to the
survey were voluntary and self-reported directly by each
participant. Further details about the survey data collec-
tion methods can be found on the Statistics Canada
website [31]. For the purpose of this study, the survey
responses were limited to include all individuals who
were aged 40 and above at the time of response. Where
possible, this investigation adhered to STROBE reporting
guidelines for observational studies [32].

Measures
The main outcome for the study was “past-year cannabis
use”. This was measured by the question “During the
past 12 months have you used marijuana?” The respon-
dents were given the choice of answering “Yes” or “No”.
A wide range of covariates were considered to be po-

tential predictors of cannabis use, categorized by the fol-
lowing: sociodemographic factors, health factors, and
substance use variables. These groupings were further
categorized to include the following variables: Sociode-
mographic factors including age, sex, province of resi-
dence, type of community dwelling (rural or urban),
marital status (partner or no partner), indigenous iden-
tity (yes or no), level of education (university degree and
above, trade/college, secondary or less than secondary),
and current employment (employed or not employed).
Health factors comprised of self-perceived general health
(excellent/very good, good, fair/poor) and self-perceived
mental health (excellent/very good, good, fair/poor).
Substance use variables (all of which were dichotomized
into yes or no) included past 12 month alcohol use,
current cigarette smoking, use of tobacco alternatives
(containing one or more of cigarillo, cigar, tobacco water
pipe or smoke-less tobacco use in the past 30 days), and
other illicit drug use (including past 12-month use of
one or more substances including cocaine, speed/meth,
ecstasy, hallucinogens, salvia, heroin, inhalants, abuse of
pain relievers, stimulants and sedatives).

Explanatory supplementary variables were considered,
which included self-reported cannabis use for medical
purposes (yes or no), main self-reported medical condi-
tion cannabis is used for, method of consumption,
source of cannabis, frequency of past three-month use,
failed attempt at controlling/reducing intake over past 3
months, as well as mean age at first cannabis use.

Statistical analysis
To achieve the targets of this study, statistical analysis
was conducted separately for males and females. De-
scriptive statistics were conducted on all main and sup-
plementary variables. The relationship between all
characteristics and the main outcome were conducted
using chi squared tests and binary logistic regressions.
Multivariable logistic regression was conducted to adjust
for all the covariates. Both unadjusted and adjusted
Odds Ratios (ORs) along with the 95% Confidence Inter-
vals (CIs) have been reported. Approximately 4.31% of
the cases had missing information and were subse-
quently excluded from the final analysis. Population
weights were applied to each calculated estimate to ad-
just for sampling methodology and to report unbiased
population parameters. Bootstrapping was performed to
account for the complex sampling design. Statistical ana-
lyses were conducted using Statistical Package for Social
Science (SPSS, version 26.0) and STATA version 13,
(StataCorp, College Station, TX). Statistical significance
for all analyses was set at alpha < 0.05 for a two tailed
test.

Results
Overall a total sample of 4789 individuals were included
in this analysis, weighted to represent 8,890,444 females
and 8,181,855 males aged 40 and above in Canada. After
population weights were added, 60.4% of the respon-
dents were aged 40 and above at the time of the survey.
The total prevalence of cannabis use among females was
5.9% as compared to 9.0% in males, for a total of 7.4% in
the entire sample.
The prevalence of past-year male and female cannabis

use, for all 10 provinces, are displayed in Fig. 1. When
examining all the provinces in Canada, British Columbia
was noted as having the highest prevalence of past-year
cannabis use in both sexes (16.5% females vs. 14.2%
males) followed by Nova Scotia (8.9% female vs. 12.4%
male). Contrarily, the lowest prevalence of female and
male past-year cannabis use was reported in Québec
(3.1% vs. 6.3%) and Ontario (3.6% female vs. 8.3% male).

Males
Results of the supplementary statistics are reported in
Table 1. Over 27% of past-year cannabis users report
using cannabis less than monthly, while 25.5% of users
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admit to daily or almost daily use. Overall 39.1% of
male’s self-report using cannabis for medical purposes.
Of these users, 63.5% report using cannabis for chronic
pain, followed by 10.1% for insomnia, and 7.4% for anx-
iety/nerves. The primary way of accessing cannabis was
through family members, shared with friends, or grown
on their own. Additionally, 61.9% of males reported a
failed attempt at reducing or stopping cannabis use over
the past 3 months.
After adjusting for all covariates, statistically significant

predictors for male past-year cannabis use are displayed
in Table 2. Individuals without a partner were 2.13 times
more likely to be past-year cannabis users, as compared
to those with partners (OR: 2.13, 95% CI: 1.1–4.1). Add-
itionally, those who smoked traditional tobacco ciga-
rettes were 4.51 times more likely to be past-year
cannabis users, compared to their counterparts (OR:
4.51, 95% CI: 2.5–8.2). Most notably, illicit drug users
were 40.40 times more likely to be past-year cannabis
users, compared to those who did not use illicit drugs
(OR: 40.40, 95% CI: 10.0–162.6). There was no concern
for multicollinearity as tested by bivariate correlations.
The model fit for the middle and older adult male model
was 0.23.

Females
Of past-year cannabis users, over 30% report daily or
almost daily use (Table 1). Among females, 56% self-
reported using cannabis for medical reasons. Of self-
reported medical cannabis users, 52.2% reported its
use for chronic pain, 21.6% for insomnia, and 8.6%
for pain associated with multiple sclerosis/spinal cord
injury. The primary method of accessing cannabis was
through family members, from a dispensary, or a li-
cenced medical dealer.
After adjusting for all covariates (Table 3), significant

sociodemographic factors of past-year cannabis use
among females included residing in British Columbia
(OR: 5.50, 95% CI: 2.4–12.8), or Eastern-Atlantic prov-
inces (OR: 2.63, 95% CI: 1.4–4.9) as compared to the
central provinces. Residing in an urban community also
showed strong statistical association with past-year can-
nabis use (OR: 2.21, 95% CI: 1.24–3.91) when compared
to living in a rural community. Additionally, among
health factors, having fair or poor mental health was as-
sociated with over a four-fold greater risk of using can-
nabis in the past-year (OR: 4.29, 95% CI: 1.1–16.3) as
compared to having excellent or very good mental
health. When looking at substance use variables, current

Fig. 1 The prevalence of cannabis use among middle and older aged males and females over the past-year in the Canadian provinces, based on
Canadian Tobacco, Alcohol and Drugs Survey, 2017
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Table 1 Supplementary characteristics (weighted) of cannabis use among middle and older aged males and females who have
consumed cannabis over the past-year, based on the 2017 Canadian Tobacco, Alcohol and Drugs Survey

Middle and Older Aged Males
% (N)

Middle and Older Aged Females
% (N)

Frequency of cannabis use (past 3 months)

Less than monthly 27.1 (205,294) 21.1 (114,796)

Monthly 7.7 (58,193) 14.1 (76,716

Weekly 19.8 (150,466) 15.5 (84,189)

Daily or almost daily 25.5 (193,575) 30.9 (167,851)

Not in the past 3 months 19.9 (7,976,914) 18.4 (8,806,401)

Self-reported cannabis used for medical purposes

Yes 39.1 (301,447) 56.0 (307,751)

No 60.9 (469,543) 44.0 (241,833)

Main self-reported medical conditions cannabis is used for

Chronic Pain (arthritis, back pain, migraines) 63.5 (191,382) 52.2 (160,644)

Depression 1.9 (5754) 2.1 (6509)

Multiple Sclerosis/Spinal Cord Injury 1.7 (5094) 8.6 (26,478)

Anxiety/Nerves 7.4 (22,191) 3.9 (12,126)

Insomnia 10.1 (30,565) 21.6 (66,536)

Other 15.4 (46,461) 11.5 (35,285)

Where cannabis is obtained

Grow my own 11.2 (80,975) 4.0 (21,118)

Someone grows it for me (medical or recreational) 2.2 (15,992) 1.1 (5889)

Shared around a group of friends 11.4 (82,593) 3.4 (18,346)

From family members 39.6 (286,431) 49.3 (262,171)

From someone else I know 6.6 (47,592) 6.5 (34,474)

From a dealer (unlicensed) 8.5 (61,623) 5.2 (27,631)

From a licenced medical dealer 2.9 (21,128) 10.1 (53,880)

From a dispensary/compassion club 12.6 (91,271) 14.8 (78,975)

Online 0.5 (3508) 0.7 (3898)

Other 4.4 (31,481) 4.8 (25,505)

How cannabis is consumed

Smoked a joint, bong, pipe or blunt

Yes 89.0 (674,682) 74.3 (404,888)

No 11.0 (83,645) 25.7 (140,164)

Mixed with Tobacco (also known as spliff)

Yes 19.5 (148,241) 13.9 (75,306)

No 80.5 (610,085) 86.1 (464,834)

Eaten in foods (ex. brownies, cake, cookies or candy)

Yes 33.1 (250,761) 45.0 (245,161)

No 66.9 (507,566) 55.0 (299,891)

Drank in tea, cola, alcohol or other drinks

Yes 6.0 (45,226) 3.1 (16,816)

No 94.0 (713,101) 96.9 (528,236)

Vaporized with a vaporiser, vape pen or e-cigarette

Yes 22.4 (170,205) 28.8 (157,137)

No 77.6 (588,122) 71.2 (387,915)
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cigarette smoking was identified as a significant pre-
dictor for being a past-year cannabis user as compared
to those who did not smoke cigarettes (OR: 2.90, 95%
CI: 1.5–5.6). Moreover, females who reported using
other tobacco products were 7.55 times more likely to
be past-year cannabis users, compared to those who did
not use other tobacco products (OR: 7.55, 95% CI: 2.3–
25.0). Finally, illicit drug users were also at a significantly
greater odds be past-year cannabis users, compared to
non-drug users (OR: 6.99, 95% CI: 1.2–41.8). There was
no concern for multicollinearity as tested by bivariate
correlations. The model fit for the middle and older aged
female model was 0.30.

Discussion
The aim of this study was to assess the prevalence, char-
acteristics, and patterns of pre-legalization cannabis use
among middle and older aged Canadians, independently
for males and females. In 2017, a year before Canadian
cannabis legalization, the overall prevalence of past-year
cannabis use in middle and older aged adults was 7.4%,
which was higher than an earlier analysis conducted in
2012 [16]. In the present study, 9.0% males and 5.9% of
females reported cannabis use in the past year. When
examining the older male subgroup closer, determinants
of use include having no partner, being a current
cigarette smoker, and being an illicit drug user. Charac-
teristics for older females, include residing in British
Columbia or the Eastern-Atlantic provinces, residing in
an urban community, suffering from poor mental
health, cigarette smoking, using other tobacco products,
and illicit drug use. This study clearly illustrates the
sex-specific differences in cannabis use among older
Canadians, providing baseline data for future studies in-
vestigating substance use and disorders among this age
cohort and between sexes.
Middle and older aged males reported an increased

overall prevalence of past-year cannabis use in 2017.
While increased prevalence of cannabis among males
was also recently reported in the United States by Hasin

et al. [33] the reason for this finding might be multi-
factorial. Although specific reasons remain debated, it is
possible that cultural and behavioural acceptance of
learned smoking habits in the male subgroups could be
a contributing factor of increased cannabis use [34].
Additionally, it is interesting that our results note 62% of
males who tried to quit or reduce their cannabis intake
over the past 3 months, failed to do so (Table 1). These
results are in agreeance with other investigations, which
note that males have an increased prevalence of cannabis
addiction and cannabis use disorders, making it difficult
to quit overall cannabis intake [33, 35]. However, a study
conducted by Herrmann (2015) highlighted that females
were more likely to show more individual withdrawal
symptoms, a higher severity, and more discomfort dur-
ing the cannabis withdrawal process, when compared to
males [36]. With increasing rates of cannabis use among
females, it would be interesting to examine whether
these trends hold true to the older Canadian sub-
sample.
Supplementary characteristics note a high percentage

(56%) of self-reported female medical cannabis users. This
is in line with research in rat models that have found fe-
male rats to be more sensitive to Tetrahydrocannabinol’s
(THC) pain blocking effects as compared to their male
counterparts [37]. Although previous studies have identi-
fied that medical marijuana use is more commonly seen in
men [38–40], the trend of heightened mental health disor-
ders among women may be the cause for the increased
uptake of medical marijuana use in this population [41].
Additionally, it is important to note the rising popularity
of vaporizers, such as e-cigarettes, as a delivery tool among
this sample (Table 1). The increased prevalence of e-
cigarette use has been noted across all age groups and
should be monitored carefully given the rise in severe re-
spiratory illnesses in relation to the concomitant use of e-
cigarettes and cannabis products [28, 42–44].
Among sociodemographic factors, having no partner

was a determinant for past-year cannabis use among
males. While many studies have reported marital and

Table 1 Supplementary characteristics (weighted) of cannabis use among middle and older aged males and females who have
consumed cannabis over the past-year, based on the 2017 Canadian Tobacco, Alcohol and Drugs Survey (Continued)

Middle and Older Aged Males
% (N)

Middle and Older Aged Females
% (N)

Dabbed

Yes 8.7 (66,045) 4.3 (23,188)

No 91.3 (690,708) 95.7 (521,863)

Tried and failed to reduce/stop cannabis use (past 3months)

Yes 61.9 (31,005) 11.6 (284)

No 38.1 (19,110) 88.4 (2156)

Mean age at first use

21.04 24.28
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relationship status to be a general predictor of substance
use in all sexes [33, 45–47], it is important to note that
no other studies have identified such an association to
be specific to males. Many factors including the lack of
social support, increased leisurely time allowing for more
experimental behaviors, and lack of familial commit-
ments, could be contributing to this association [46, 47].
Having said that, more exploration on the role that
marital and romantic relationships in regulating drug
usage is necessary.
In females, sociodemographic factors such as residing

in urban communities was associated with past-year can-
nabis use. Hasin et al. (2018) has confirmed the notion
of increased cannabis availability and subsequent usage
in urban regions [33]. Additionally, a sex-based differ-
ence was noted among Slovakian females, that showed
riskier substance use in females who reside in urban
areas [48]. This study also highlighted that females resid-
ing in either British Columbia or the Eastern-Atlantic
Provinces are more likely to be past-year cannabis users,
compared to the other Canadian provinces. This finding
is supported by a previous report by Statistics Canada,
which found that British Columbians and Nova Scotians
(one of four Eastern-Atlantic Provinces) had significantly
higher prevalence of past-year marijuana use compared
to other Canadian provinces [16]. Although Canada is
one of the largest cannabis cultivators in the world, large
quantities of cannabis have been known to be smuggled
into Canada through Canadian seas and ports [49–51].
Therefore, the close proximity of British Columbia and
Nova Scotia to international shipping ports may make
them prime location for illegally shipped contraband.
In regard to health factors, our findings indicate that

females who experienced poorer self-reported mental
health were more likely to be cannabis users as com-
pared to those who reported very good or excellent
mental health. An American study noted that mental
well-being among cannabis users was significantly
poorer than their non-using counterparts, especially
among female users [52]. Although cannabis has been
shown to have modest health benefits, long term use has
been associated with cognitive impairment [53–55]. The
association between using cannabis and adverse mental
health outcomes, such as increased depressive sympto-
mology, worsening anxiety, and panic disorders, have
been reported previously [41, 56]. Given that cannabis is
often portrayed as a tool to improve mental health, adult
cannabis users were likely to over-acknowledge its po-
tential benefits [57, 58]. Therefore, these findings can
also be indicative of individuals using cannabis products
to manage declining mental health, as a form of self-
therapy or prescribed rehabilitation [59]. Given the am-
biguity surrounding the long-term effects of cannabis, it
is important that public health professionals ensure that

using cannabis does not exacerbate existing mental
health problems or replace healthier mental health
treatments.
Finally, among substance use variables, this study

showed increased cannabis use among both male and fe-
male illicit drug users. In particular, a study by Han et al.
(2017) highlighted the alarming rates of illicit drug use, in
association with cannabis use in older populations [60].
While cannabis being a gateway drug into illicit drug use
remains highly debated [61–66], there is a general agree-
ment among researchers to monitor the transition of
marijuana to more lethal drugs [65–67]. Given that the
simultaneous use of multiple substances can make older
adults susceptible to declining executive functions [68,
69], it is essential that measures to combat multiple sub-
stance use disorders are implemented to prevent add-
itional burden of disease among this population.
Although novel and imperative to the body of sub-

stance use literature, this study is subjected to a few lim-
itations. The CTADS relies on self-reported data and
therefore is subjected to recall bias. This survey is also
unable to capture some important variables including
ethnicity and income, which may have influenced canna-
bis use behaviors in this sample. As is the case for all
cross-sectional analyses, causational interpretation of
these findings cannot be determined. The CTADS also
neglects to include those living on the three Canadian
territories and institutionalized populations, including
those that are incarcerated, institutionalized, or active in
the military. Some of these populations are identified in
the literature to be active and substantial users of canna-
bis, and therefore their exclusion could have altered
overall prevalence rates. Regardless of these limitations,
this study allows for a large sample size and provides
key insights on sex specific trends associated with canna-
bis use prior to legalization in Canada.

Conclusion
To our knowledge, this is the first nationally representa-
tive Canadian study to outline the prevalence, character-
istics, and patterns of cannabis use in middle and older
aged adults. In specific, predictors of past-year cannabis
use for older and middle-aged males included having no
partner, being a current cigarette smoker and illicit drug
user. Predictors for females included residing in British
Columbia, in the Eastern-Atlantic provinces and in an
urban community, having poor mental health, smoking
cigarettes, using tobacco products, and illicit drugs. This
study highlights the importance of including middle and
older aged adults in the discussion around cannabis, in
order to create awareness around its use. Results from
this study can help identify longitudinal trends of using
cannabis in regard to the pre and post legalization era of
cannabis in Canada. With the current landscape, it is
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important to further investigate the benefits of regular
cannabis use among older Canadians, as well as identify
potentials for harms in situations of misuse, overuse,
and dependency. Additionally, our results suggest more
research is needed around the female mental health and
cannabis use, specifically the use of marijuana as a re-
placement for other beneficial mental health treatments
and the potential trigger of worsening symptomology.
Furthermore, as the population continues to age, it is
important to examine substance use in this group dis-
tinctly and implement initiatives to offset any associated
comorbidities.
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