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Abstract

Background Medical cannabis use is growing among older adults. In this retrospective study, we aimed to assess the char-
acteristics of older medical cannabis users including the indications, type and amount of cannabis used, perceived changes
in symptoms after cannabis use, change in dose of concurrent medications, and adverse effects.

Methods Data were collected between October 2014 and October 2020 from patients who were consulting the Canada-wide
network of clinics of a medical cannabis provider and who were willing to answer questionnaires based on their medical
status. The current study included older adults (> 65 years) who completed questionnaires at intake and first follow-up visits.
Data were summarized with descriptive statistics, which were compared between men and women with ¢ tests or chi-squared
tests. Tests of proportions assessed categorical responses for perceived effects after cannabis use. Logistic regression was
used to assess trends in cannabis usage.

Results Data included that from 9766 older adult users at intake (mean + SD age = 73.2 + 6.8 years, females = 60.0%),
among whom 4673 (females = 61.4%) returned for follow-up after 90.6 + 58 days. The most common primary indication
for which medical cannabis was sought was pain (67.7%), which was more common in women, whereas oncological and
neurological conditions were more common in men. At follow-up, cannabis oil was used by 81.0% of older adults, among
whom compositions containing only or mostly cannabidiol (CBD) had been used by 83.6%. Adverse effects reported by older
adults at the follow-up visit included dry mouth (12.8%), drowsiness (8.6%), and dizziness (4.0%). The majority of older
adults reported improvements in pain (72.7%, z = 1482.6, p < 0.0001, compared to worsening or no change), sleep (64.5%,
7=549.4, p <0.0001), and mood (52.8%, z = 16.4, p < 0.0001), with 35.6% reporting use of a reduced dose of opioids and
19.9% a reduced dose of benzodiazepines.

Interpretation Among older adults, medical cannabis is used more often by women, with CBD-containing cannabis oils
being the most commonly used. Users reported improved pain, sleep, and mood symptoms at follow-up after cannabis use.
This study describes the patterns of use of medical cannabis by older adults and highlights the need for research to determine
appropriate indications, precise doses of active ingredients, and short- and long-term outcomes among older adults.
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1 Introduction

Cannabis has been used globally for medical and non-
medical purposes [1]. In the 20th century, several coun-
tries prohibited cannabis use due to concerns over its
abuse potential [2]. However, attitudes towards cannabis
have shifted over the last 3 decades possibly due to the
perceived benefits for health problems, the challenges
faced by the legal system in reducing use, and the costs
of implementing prohibitory laws [3]. Canada has been at
the forefront of these developments [4] and was among the
first countries in the world to develop a legal and regula-
tory framework for therapeutic cannabis use by severely
ill patients [5]. Under that framework, medical cannabis
was accessed by over 300,000 patients in 2020 [6]. Moreo-
ver, in 2012, despite being illegal at that time, 42.5% of
Canadians reported using cannabis at least once over their
lifetime [7]. The high rates of cannabis use combined with
a shift in public opinion led to the legalization of non-
medical cannabis use in 2018 in Canada [8, 9].

National Canadian surveys estimate that the percent-
age of those using cannabis in the past year grew from
9.4% in 2004 to 14.0% in 2014, and further from 17.5%
in 2019 (past 3 months use, post-legalization) to 20.0%
(past 3 months use) in 2020 [10]. Over that period, adults
aged 65 years and above were the fastest growing user age
group [11-13], increasing from 0.8% in 2012 [7] to 6.6%
in 2019, including 27.0% first-time (past 3 months) users
[13]. A similar increase in older cannabis users has been
reported in other countries [14—16]. While men use canna-
bis more often, rates of cannabis use among women have
increased in recent years [10, 17]. Despite the increasing
number of publications on medical cannabis [18], there is
a dearth of information about its use among older adults.
For example, surveys by Health Canada provide aggregate
data for all adults aged 25 years and above [5, 17]. Conse-
quently, older adults who are more likely to source canna-
bis legally, rely on non-clinical sources to guide cannabis
use [19-21]. At the same time, physicians report concerns
about cannabis use among older adults due to a lack of
evidence for benefits and harms [22]. As such, Canadian
clinical practice guidelines recommend restricted use of
synthetic cannabinoids (e.g., nabilone and nabiximols)
only for neuropathic pain, palliative care, nausea and
vomiting associated with chemotherapy, and spasticity due
to multiple sclerosis or spinal cord injury, while recom-
mending against cannabinoids for other conditions [23].
Notably, no age-specific recommendations are provided.

Older adults use cannabis for medical conditions more
often than young and middle-aged adults [24, 25], with
more than half (52.0%) reporting medical use exclusively,
and an additional 23.6% reporting cannabis use for medical
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and non-medical purposes [13]. These conditions include
chronic pain due to musculoskeletal disorders and cancer,
chemotherapy-associated nausea, vomiting and loss of
appetite, and various neurological and inflammatory con-
ditions [26, 27]. Cannabis has also been used for mental
health conditions such as anxiety, depressive symptoms,
insomnia, and post-traumatic stress disorder [14, 27].
Among older adults, adverse events, which include diz-
ziness, dry mouth, somnolence, and falls, are of concern
[28, 29] and may be more related to tetrahydrocannabi-
nol (THC) than cannabidiol (CBD) [28]. Other concerns
surrounding cannabis use among older adults include the
presence of one or more medical ailments, use of multiple
medications, and altered metabolic processing of drugs
[30].

Few studies have reported on the characteristics and pat-
terns of medical cannabis use among older adults, includ-
ing differences between males and females [31, 32]. In this
study, we describe the characteristics, the type and amount
of medical cannabis used, and self-rated effectiveness,
adverse effects, and change in concomitant medications. We
also assessed sex differences in these variables.

2 Methods
2.1 Studydata

Anonymized data included in this study were collected
between October 2014 and October 2020 by a commercial
medical cannabis provider (Canabo Medical Clinic) based
in Canada. These data were routinely collected for use by
physicians of the clinic. Users were either referred to the
clinic by physicians for symptom management or were self-
referred. All users aged 65 years and above with fully or
partially completed questionnaires were included in this
study. Completion of the questionnaire was voluntary but
encouraged, and users were asked for consent to use their
data for research purposes. Data analyses were approved by
the Sunnybrook Research Ethics Board.

Intake visit As part of the initial consult, users consulted
a physician and received a prescription. If needed, a trained
medical cannabis educator then provided users with infor-
mation on the products available (cannabinoid oil, herbal
cannabis, and synthetic cannabinoids) and route of intake,
in compliance with the prescription. During this visit, users
answered questions about their demographic, social, and
health details (see the electronic supplementary material,
Supplementary Information [SI]—*SI Methods’).

Follow-up visit At follow-up visits, which occurred
over variable durations, users were asked to complete
another questionnaire about cannabis products used, symp-
toms, adverse effects, and changes in use of concurrent
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medications. These questions determined the type and
amount of cannabis used daily, and their content of THC
and CBD. For the present study, we focused on cannabis
oils and herbal cannabis as these products were predomi-
nantly used by patients across the duration of data collec-
tion (89.4%). Other products such as Sativex® spray were
excluded from the questionnaire in 2020 due to low use and
replaced by capsules and new spray forms. Patients were
asked to rate their symptoms of pain, mood, and sleep since
starting cannabis use under the following categories: ‘> 75%
better’, ‘50-75% better’, ‘25-50% better’, ‘0-25% better’,
and ‘none/worse’. Symptoms were not queried at the intake
visit. Patients were also asked if they experienced adverse
effects, which were listed for selection and included dry
mouth, drowsiness, dizziness, anxiety, and hallucinations.
Users were also asked if the dose of concomitant medica-
tions used had changed since starting medical cannabis, with
the following options for selection: ‘significantly decreased’,
‘mildly decreased’, ‘no change’, ‘mildly increased’, ‘sig-
nificantly increased’, and ‘unsure’. These data are reported
as number and percentage of users in each category at the
follow-up visit.

Sample sizes for each measure vary due to incomplete
questionnaires, questionnaire changes over time, and patient
attrition. In addition, users were able to exit the question-
naire before completion but were not allowed to skip ques-
tions; hence, data available for individual questionnaire
items differed. The resulting sample size for each item is
provided in parentheses where required.

2.2 Statistical analyses

Demographic information was summarized using descrip-
tive statistics and expressed as mean (standard deviation
[+ SD]) for continuous variables and in percentages for cat-
egorical variables. Sex differences were assessed for demo-
graphic variables at intake and follow-up visits with ¢ tests
and chi-squared tests for continuous and categorical data,
respectively. Sex differences in composition of medical can-
nabis used, ratings of symptom changes, individual adverse
effects, and changes in medication dose were assessed with
tests of proportions. In addition, user-rated changes in
symptoms after cannabis use were converted into a ratio of
those reporting improvement (0-25% better, 25-50% better,
50-75% better, > 75% better) to those reporting no change or
worsening of symptoms. For change in doses of concomitant
medications, we calculated a ratio of the number of patients
reporting use of a reduced dose to those reporting use of
an increased dose. The two derived ratios for symptom rat-
ing and change in medication doses were each compared
with chi-squared tests. Trends over time for the proportion
of older adults attending the clinics (< 65 years or > 65
years), proportion of older women (compared to older men)

attending the clinics, and type of cannabis (cannabis oil or
herbal cannabis) used were assessed with logistic regres-
sion with time as the predictor variable. Data analyses were
performed using STATA v15.1 (College Station, Texas). All
statistical tests were considered significant at a two-sided p
value < 0.05.

3 Results

3.1 Characteristics of Older Adult Users of Medical
Cannabis

The current study included data from 9766 older adults (65
years and above, 60.0% female) who completed the intake
questionnaire (Fig. 1). Among them, 4673 users (61.4%
female) completed at least one follow-up visit. The inter-
val between the intake and the follow-up visit was 90.6
(SD =+ 58) days. The demographic characteristics of older
adults at the intake visit are shown in Table 1. Data for
patients who also attended a follow-up visit are shown in
SI Table 1 (see the Electronic Supplementary Material). At
intake, older adult users had a mean age of 73.2 (SD =+ 6.8)
years (median = 72.0 years) and women were older than
men. More women than men attended the clinic (intake
visit: z = 19.7, p < 0.0001; follow-up visit: z = 15.6, p
< 0.0001). These patients represented 23.1% of all users
attending the medical cannabis clinic who completed the
intake questionnaire (n = 42,267, mean age = 51.5 + 16.8
years). Older adult users resided in Ontario (57.9%),
Alberta (16.3%), Newfoundland and Labrador (15.0%),
or Nova Scotia (9.1%) (n = 7440). Among them, 64.4%
were married or in common-law relationships, 28.2% were
divorced, and 7.4% were single (n = 9334). Previous can-
nabis use was reported by 15.5% of older adults, which
was more common in men than women. Older adults were
most frequently referred to the clinic for pain disorders,
and the most common concomitant medications were over-
the-counter analgesics and opioids (Table 1). SI Table 2
shows that arthritis, chronic pain, and lower back pain
were the most frequent pain conditions. Pain was more
common in women than men, whereas oncological and
neurological conditions were more common in men than
women. All concomitant medications except opioids were
used more often by women than men.

3.2 Type and Amount of Medical Cannabis Use
Among Older Adults

At follow-up, 81.0% of older adults reported using can-

nabis oils and 11.1% reported using herbal cannabis
(n = 4302). More men than women used herbal cannabis
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Intake questionnaires from patients
who attended medical cannabis
clinics across Canada from 2014-2020
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Fig. 1 Data inclusion flowchart

(z = 6.44; p < 0.0001) whereas more women than men
preferred cannabis oils (z = 3.87; p = 0.0001).

Among those taking cannabis oils at follow-up
(n = 2495), the majority consumed less than 2 mL/day
(Table 2). Older adults preferred to use CBD over THC
(almost exclusively or mostly CBD [83.6%] vs almost
exclusively or mostly THC [4.4%]). Over half of older
adults used almost exclusively CBD oils (males = 50%,
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females = 53.2%), whereas only 2.3% of men and 1.6%
of women among older adults used oils containing THC
almost exclusively. Men and women did not differ in
amounts (y* = 1.19, p = 0.88) or composition (y* = 7.74,
p = 0.10) of cannabis oils used. The amount of herbal
cannabis used was less than 1.5 g/day for the majority of
older adults (SI Table 3; see the electronic supplementary
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Table 1 Demographic characteristics of older medical cannabis users at the intake visit

Older adults Men ‘Women Men vs women**
(n =9766) (n =3908) (n = 5856)*
Age (mean + SD) 732 +6.8 72.5+6.2 73.6 +7.1 t=17.93,
p <0.0001
% Prior cannabis use 15.5% (n = 7230) 19.5% (n =2794) 13.0% (n = 4434) 7="7.44,
p <0.0001
% Smoking 11.3% (n = 7441) 11.6% (n = 2794) 11.1% (n = 4566) z=-0.65,
p =052
% Alcohol use 62.2% (n = 9765) 66.1% (n = 3908) 59.6% (n = 5855) z=—6.44,
p <0.0001
Medications n = 9620 n=73842 n=>5776
OTC analgesics 44.5% 37.3% 49.3% z=11.62,
p <0.0001
Opioids 28.3% 27.9% 28.6% z=-0.66,
p =051
NSAIDs 24.5% 23.3% 25.3% 7=2.25,
p=0.024
Antidepressants 21.4% 16.3% 24.8% 7=9.97,
p <0.0001
Nerve modulators 14.3% 12.9% 15.3% z7=3.38,
p = 0.0007
Benzodiazepines 12.3% 9.1% 14.4% z="7.8l,
p <0.0001
Primary diagnosis n=9620 n=3842 n=5776
Pain 67.7% 63.3% 70.6% 7=1752,
p < 0.0001
Oncological 10.1% 12.7% 8.4% 7=—6.88,
p < 0.0001
Psychiatric 7.9% 8.4% 7.6% z=-1.33,
p=0.18
Neurological 7.0% 8.8% 5.8% z=-5.60,
p < 0.0001
Others 7.3% 6.8% 7.6% z=1.31,
p=0.19

Nerve modulators include pregabalin and gabapentin for pain; antiepileptics include carbamazepine, valproic acid, phenytoin, and lamotrigine. A
breakdown of primary diagnosis indications in the categories of pain, psychiatric disorders, and neurological disorders is shown in the Electronic

Supplementary Material (SI Table 2)

NSAID nonsteroidal anti-inflammatory drug, OTC over the counter, S/ supplementary information

*Two users identified as “other” gender (introduced in the questionnaire in 2019) and were excluded from summary statistics and statistical com-

parisons

**Statistics reported are ¢ or z statistic and p value

material), and was higher in men than women ()(2 =9.64,
p =0.047).

3.3 Self-Reported Adverse Effects After Beginning
Medical Cannabis Use

At follow-up, among older adults using cannabis oils (n =
3009), at least one adverse effect was reported by 23.7% of

men (n = 1097) and 26.6% of women (n = 1912). These rates
did not differ between men and women (z = 3.08; p = 0.08).
The most common adverse effects were dry mouth (12.8%),
drowsiness (8.6%), and dizziness (4.0%). Anxiety was reported
by 1.3% and hallucinations by 0.5%.
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Table 2 Daily amount and composition of cannabis oils used by older adults (reported as number and percentage of all older adult users of can-

nabis oils)
mL/day Across composition Almost exclusively CBD Mostly CBD, Equal parts CBD  Mostly THC, Almost
some THC and THC some CBD exclusively
THC

1298 (52.0%) 788 (31.6%) 299 (12.0%) 64 (2.6%) 46 (1.8%)
0-0.5 369 (14.8%) 181 (7.3%) 99 (4.9%) 57 (2.3%) 16 (0.6%) 16 (0.6%)
0.5-1 752 (30.1%) 362 (14.5%) 246 (9.9%) 108 (4.3%) 22 (0.8%) 14 (0.6%)
1-1.5 487 (19.5%) 258 (10.3%) 158 (6.3%) 56 (2.2%) 10 (0.4%) 5(0.2%)
1.5-2 356 (14.3%) 201 (8.0%) 119 (4.8%) 29 (1.2%) 5(0.2%) 2(<0.1%)
>2 531 (21.3%) 296 (11.9%) 166 (6.7%) 49 (2.0%) 11 (0.4%) 9 (0.4%)

Older adults prefer CBD over THC composition. The table also shows the daily dose of cannabis oil according to composition used by the num-
ber and percentage of older adults. Although the precise dose of cannabis consumed by users was not available, most cannabis oil products in the
marketplace containing almost exclusively CBD are formulated at 20 mg/mL. In the case of CBD and THC containing oils, the concentrations of
active ingredients in available products vary, ranging from 20 to 50 mg/mL CBD in combination with < 1 mg/mL to 2 mg/mL THC

CBD cannabidiol, THC tetrahydrocannabinol

3.4 Self-Reported Perception of Symptoms
and Medication Use After Beginning Medical
Cannabis Use

At follow-up, users were asked to rate if there were changes
in their symptoms of pain, mood, and sleep since starting
medical cannabis (n = 4303) (Fig. 2). A larger proportion
of users reported improvement versus no change or worsen-
ing in these symptoms (pain symptoms [n = 3597], ratio
2.6,z =1482.6, p < 0.0001; sleep [n = 3267], ratio 1.8, z =
549.4, p < 0.0001; mood [n = 2623], ratio 1.1, z = 16.4, p
< 0.0001). No differences were found in the proportions of
men and women rating pain (3> = 2.18, p = 0.70), sleep (3
= 8.65, p = 0.12), or mood ()(2 =3.51, p = 0.62) symptoms.

Older adults were also asked if their doses of concomi-
tant medications changed after starting medical canna-
bis use. Adequate data were available for four classes of
drugs: opioids, nerve modulators, antidepressants, and
benzodiazepines (Fig. 3). Across those drug classes, the
majority of older adults reported that the dose remained
unchanged, while 35.6% and 19.9% of older adults
reported using a reduced dose of opioids and benzodi-
azepines, respectively. However, the proportion of those
reporting use of a reduced dose was larger than those
reporting use of an increased dose for all drug categories
(opioids: ratio 4.5, z = 179.9, p < 0.0001; nerve modula-
tors: ratio 2.1, z = 16.9, p < 0.0001; antidepressants: ratio
2.8,z=25.9, p <0.0001; benzodiazepines: ratio 5.2, z =
41.3, p < 0.0001). The percentages of men and women in
each category of change in medication doses were simi-
lar (nerve modulators: y* = 4.48, p = 0.48; antidepres-
sants: y> = 3.75, p = 0.59; benzodiazepines: y*> = 5.32, p
= 0.38) except for opioids (opioids: y* = 17.83, p = 0.003,
more men reported using ‘significantly decreased’ doses
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of opioids [z = —2.35, p = 0.018, compared to the rest of
the categories]).

3.5 Time Trends in Medical Cannabis Use Among
Older Adults

Between 2014 and 2020, the proportion of older adults
increased from 17.6% (total sample across all ages, n =
18555) pre-2018 to 31.2% (n = 8869) in 2019 (odds ratio
[OR] = 1.20, p < 0.001), although this number decreased
to 22.7% in 2020 (n = 5644), possibly due to the corona-
virus disease 2019 (COVID-19) pandemic. Furthermore,
the proportion of women among older adults increased
from 56.5% pre-2018 to 61.7% in 2020 (OR = 1.08, p
< 0.0001).

The types of cannabis used also changed over time. While
herbal cannabis use declined from pre-2018 to 2020 (OR =
0.24; p < 0.0001), use of cannabis oils among older adults
increased (OR = 1.66; p < 0.0001) (Fig. 4).

4 Discussion

This study described medical cannabis use in a large cohort
of older adults visiting a Canadian medical cannabis pro-
vider. At intake, 23.1% of all patients were older adults, and
60.0% of older adults were women. A larger proportion of
older men (19.5%) were prior cannabis users compared to
women (13.0%). The most common indication for medical
cannabis use was pain, which was more common in women
than men. Cannabis oil was used by 81.0% of older adults,
among whom 78.7% used < 2 mL/day and 83.6% used
almost exclusively or mostly CBD-containing cannabis oil.
After cannabis use, among older adults who were treating
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Fig.2 Percentage of older
adults in each category of
change in symptom severity at
the follow-up visit after medical
cannabis use (Sleep: n =3267,
Pain: n=3597, Mood: n=2623)
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Fig. 3 Percentage of older
adults in each category of
change in dose of concomitant
medications at the follow-up
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specified symptoms, 72.7% rated having reduced pain,
64.5% rated having better sleep, and 52.8% reported better
mood. Doses of concomitant medications were reported to
be unchanged by a majority of older adults although 35.6%
and 19.9% reported reduced doses of opioids and benzodi-
azepines, respectively. Over the study duration, the propor-
tion of older adults attending the clinic increased, with the
proportion of women increasing over time. Use of CBD-
containing cannabis oils increased over the study duration.

10% 20% 30% 40% 50% 60% 70% 80% 90%
% Older adults at follow-up

Together, these results show the characteristics of medical
cannabis use in older adults including the amount and type
of cannabis preferred.

Older adults in our sample comprised 31.2% of the clin-
ics’ users in 2019; in contrast, older adults comprised 7.6%
of cannabis users in the quarterly internet-based National
Cannabis Survey of Health Canada [13]. In a 2019 national
survey conducted in the USA, adults over 50+ years com-
prised 9.6% of adult cannabis users [33]. Similar to our
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Fig.4 Type of medical cannabis reported as being used by percentage of older adults by year (males = 1639, females = 2663). The percentages
do not add up to 100% as a small minority of older adults used other forms of cannabis products or used multiple forms

study, among users (n = 7548) registered in a medical canna-
bis program, 23.6% were > 65 years old [27]. These results
support reports that older adults are more likely to seek
clinical sources for medical cannabis use than young and
middle-aged groups [25]. Similar to other studies [19, 20,
26, 34-36], older adults in this study, particularly women,
sought medical cannabis most often for pain relief. However,
poor sleep and anxiety were less common than in commu-
nity (38% and 24%) and clinic-based (29% and 24%) studies
[35, 36]. These differences may be due to a higher propor-
tion of older adults seeking cannabis for medical purposes
[25], biases in convenience sampling, though increasing
social acceptance, easy accessibility, and high rates of self-
medication for mood and anxiety symptoms [37] may also
be potential factors. In our results and those of others, older
women were frequent medical cannabis users [35, 36, 38].
Although the proportion varies [19, 20, 39], women com-
prise approximately 60-65% of older adult users. Further-
more, previous research indicates that more older women
are new users of cannabis [38], which is consistent with
population surveys showing that first time women cannabis
users were increasing at a faster rate than men [10, 13].
Our results also suggest the preferences for type and
composition of cannabis used is shifting away from herbal
cannabis to cannabis oil. In 2020, cannabis oil use declined
compared with 2019, which may be attributed to the increas-
ing variety of cannabis delivery methods such as topical
and edible forms that were not tracked in our sample. The
composition of medical cannabis preferred by older adults
was similar in a study by Brown and colleagues who found
CBD-only products were used by 45.0% older adults while
CBD:THC combinations were used by 21.7% [27]. The pref-
erence for CBD products was reported to be higher (57.0%)

A\ Adis

in first time older adult users compared to those with past
use (28.0%) [36], though another study reported a preference
(82.0%) for THC-rich cannabis strains [26].

Use of medical cannabis by older adults may be partly
driven by self-reported improvements in symptoms [26, 34,
35, 38]. In a previous study of 1186 older adults consulting
a cannabis clinic, 59.1% considered the treatment success-
ful, and 93.7% reported an improvement in their condition
after 6 months [26]. Similar results were found in other stud-
ies—83% (n = 345) [35], 80% (n = 1000) [34], and 79% (n
=274) [38] reported improvement in pain. Along with pain
relief, older users also report stopping or reducing the dose
of opioid medications (88% [34], 18.1% [26]). Across age
groups, meta-analyses found moderate to low-quality evi-
dence for pain relief with cannabis whereas the evidence for
other symptoms was considered weak [29, 40]. Substitution
of opioid mediations with cannabis was also reported across
age groups [41-43].

Despite potential benefits, concerns remain regarding
possible harms [29, 40]. A small but substantial proportion
of users in our sample (7.9%, Fig. 3) and in a previous study
across all age groups [42] reported increasing opioid medi-
cations after using cannabis. Among older adults, adverse
effects of medical cannabis such as drowsiness and dizzi-
ness [35, 36] are particularly concerning due to the risk of
falls and impaired driving, as suggested by the higher rate
of injuries and emergency department visits among older
adults aged 50 years and above [44]. The improving risk
perception associated with cannabis among older adults may
lead to use of higher doses of cannabis and, consequently, to
higher rates of these adverse effects [45]. Furthermore, stop-
ping cannabis can be associated with poor sleep and anxi-
ety [46], prompting continued usage and dependency. The
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resulting long-term use may have adverse effects that are
not well recognized, though modest impairment in cognitive
function with high doses of cannabis has been reported [47].
High-quality research is needed to determine safe cannabis
use among older adults.

Limitations: This study used a convenience sample that
may lead to over-representation of benefits due to more
attrition of users with poor outcomes. Data collected in this
sample were primarily for use by the medical cannabis clinic
and its physicians, and adapted over time to meet the needs
of the clinic, resulting in changes to the questions that may
have affected user responses. Although changes to the ques-
tionnaires (provided in the electronic supplementary mate-
rial, ‘SI Methods’) were largely consistent with previous
versions, the influence of these changes on user responses
cannot be ruled out. In addition, improvement in symptoms
were assessed by self-report and only at follow-up; as symp-
toms were not assessed at baseline, an analysis of change
in symptoms over time could not be performed. The data
may also be geographically biased as respondents were pre-
dominantly from four provinces. However, our results were
largely in line with previous studies from other countries
as well as from community studies [26, 27, 35]. Finally,
the exact doses of THC:CBD and strains of cannabis used
could not be determined, and we could not rule out if users
consumed additional cannabis products. As such, the dose
of cannabis consumed could not be determined.

5 Conclusion

Cannabis use is increasing among older adults in Canada
and worldwide [13, 48, 49]. Despite the tendency of older
adults to source cannabis from a medical dispensary (50.3%)
[13], the widespread availability and social acceptance of
cannabis may shift usage patterns [38]. Our data indicate
that patterns of cannabis use are changing. Given that receiv-
ing advice from informal sources increases misinformation
[50], the use of cannabis clinics by older adults represents an
opportunity for improving safe cannabis use. However, chal-
lenges in obtaining medical advice persist [19], and high-
quality evidence is needed to support guidelines for clinical
use [32, 51]. While our results support the self-perceived
effectiveness of medical cannabis, a small proportion of
older adults report worsening symptoms, adverse effects,
and required increased medication. Given these data, we
support the call for high-quality evidence for medical can-
nabis use among older adults to enable informed evidenced-
based clinical use.
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