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ABSTRACT 

Background
The impact of cannabis use on mental health and cognition 
in older adults remains unclear. With the recent legalization 
of cannabis in Canada, physicians will need up-to-date infor-
mation about the mental and cognitive effects of cannabis use 
in this specific population. 

Method
A narrative review was conducted to summarize the literature 
on mental health and cognitive effects of cannabis use in older 
adults using Medline (OvidSP). 

Results
A total of 16 studies were identified, including nine cross-
sectional studies on mental health comorbidities reported by 
older cannabis users. The self-reported prevalence of mental 
and substance use disorders is approximately two to three 
times higher in older adults who report past-year cannabis 
use, compared to older adults who report using more than 
one year ago or never using. The remaining seven clinical 
trials found that short-term, low-dose medical cannabis was 
generally well-tolerated in older adults without prior serious 
mental illness. However, mental/cognitive adverse effects 
were not systematically assessed. 

Conclusion
Although preliminary findings suggests that low-dose, short-
term medical cannabis does not carry significant risk of serious 
mental health and cognitive adverse effects in older adults 
without prior psychiatric history, epidemiological studies 
find a correlation between past-year cannabis use and poor 
mental health outcomes in community-dwelling older adults. 
These findings may indicate that longer term cannabis use 

in this population is detrimental to their mental health, al-
though a direct causal link has not been established. Larger, 
longitudinal studies on the safety of medical cannabis in older 
adults are needed. 

Key words: aged, frail elderly, cannabis, marijuana smoking, 
marijuana use, marijuana abuse, medical marijuana

INTRODUCTION 

Cannabis has recently been legalized for both recreational 
and medicinal purposes, and this may have important mental 
health and cognitive consequences for older Canadians. In 
Uruguay, where cannabis has been legalized, and certain 
U.S. states where it has been decriminalized, cannabis use 
has subsequently increased,(1-3) especially in the older adult 
population where it increased by up to 250%.(4) The most recent 
quarter of the Canadian National Cannabis Survey.(5) depicts 
a similar trend, with seniors showing the sharpest growth in 
consumption compared to all other age groups. An estimated 
7% of Canadians aged 65 and older are now using cannabis. 
More than one quarter are new users, and most of them use for 
medicinal purposes.(5) This phenomenon is of particular con-
cern given that older adults are at increased risk of developing 
adverse drug events compared to their younger counterparts.
(6) Cannabis use specifically has been shown to cause more 
anxiety and panic attacks in older adults.(7,8) It can exacer-
bate existing mood disorders or psychosis, impair cognitive 
function, and increase the risk of motor vehicle accidents.(9,10) 

Thus, with the recent legalization of cannabis in Canada, 
the need for up-to-date information about cannabis use in 
older adults will only become more apparent. In this review, 
we explore the growing literature on the mental health and 
cognitive correlates of cannabis use in adults aged 50 years 
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and over, including mental health and cognitive effects of 
medical cannabis use.

Cannabis refers to a group of three flowering plants 
known as Cannabis sativa, Cannabis indica, and Cannabis 
ruderalis. Each contains as many as 60 pharmacologi-
cally active components, the two most widely studied being  
Δ9-tetrahydro-cannabinol (Δd9-THC) and cannabidiol 
(CBD). Δ9-THC has been found to produce psychoactive 
effects, whereas CBD has been shown to be exert anticon-
vulsive, anxiolytic, antipsychotic, anti-inflammatory, and 
neuroprotective effects.(11) These constituents, whose rela-
tive concentrations vary greatly from one strain to another, 
activate the human endocannabinoid system via CB1 and 
CB2 receptors, located in the central and peripheral nervous 
system, as well as the immune system.(12,13) Recent interest in 
the endocannabinoid system as a potential therapeutic target 
has led to an exponential growth of studies in this area. Cur-
rently, the evidence supports a benefit for the use of medical 
cannabis for chemotherapy-induced nausea and vomiting; 
bladder frequency, pain, and spasticity in multiple sclerosis; 
and glaucoma.(14) Some small, preliminary studies have sug-
gested a potential benefit of using cannabis for the relief of 
symptoms associated with PTSD.(15) CBD extract may also 
be of benefit in certain psychiatric conditions such as Social 
Anxiety Disorder and schizophrenia,(16) although the data 
on efficacy and safety remains very limited and may not be 
applicable to older adults due, in part, to age-related changes 
in pharmacodynamics and pharmacokinetics.(17)

METHODS

A Medline (OvidSP) search, from 1946 to December 2018, was 
conducted using the MeSH terms “aged” [Mesh] OR “aged, 
80 and over” [Mesh] OR “frail elderly” [Mesh] combined with 
the MeSH terms “Cannabis” [Mesh] OR “Medical Marijuana” 
[Mesh] OR “Marijuana Smoking” [Mesh] OR “Marijuana 
Abuse” [Mesh]. An additional manual search of the biblio-
graphic references of selected articles was also conducted to 
find relevant studies that were not captured by our original 
algorithm. A total of 594 non-identical abstracts were obtained. 

To be eligible for review, articles were required to meet 
the following inclusion criteria: be published in English or 
French, include participants with a mean age of 50 years or 
older, report on current cannabis use (medical and/or recre-
ational, smoked and/or ingested) and include mental health 
and/or cognitive outcomes. The 50-years-of-age cutoff was 
chosen to capture a wider array of preliminary findings, 
given that the literature on cannabis users aged 65 and over 
remains scarce. Only original research was considered, 
including randomized controlled trials (RCTs), prospective 
and retrospective observational studies, as well as epidemi-
ological studies to widen the scope of our findings. Review 
articles were excluded. We also excluded studies looking at 
synthetic cannabinoids such as dronabinol and nabilone, and 
studies looking at individual cannabinoid extracts such as 
Δ9-THC or CBD. 

Given that cannabis has so many constituents, the results 
of studies with individual cannabinoids and/or synthetic can-
nabinoids may not be applicable to whole cannabis and vice 
versa.(18) The risk of bias was assessed using the Cochrane 
Risk of Bias Tool 2(19) for RCTs, and the Grading for Rec-
ommendations, Assessment, Development and Evaluation 
(GRADE) handbook for observational studies.(20) The afore-
mentioned review methods were established and approved by 
co-authors prior to conducting the review, but the protocol was 
not published in a registry in advance of the search. 

RESULTS 

Forty-six articles were identified as relevant for full text 
review, of which 16 were retained for analysis. There were 
no duplicates. The main reason for exclusion was the lack 
of information regarding mental health and/or cognitive 
outcomes (Figure 1).

Mental Health and Cognitive Correlates of 
Cannabis Use in Older Adults
The search strategy yielded nine studies providing infor-
mation about self-reported mental health disorders in older, 
community-dwelling cannabis users. User status was defined 
as having used cannabis at least once in the past year, hence 
the term “past-year users”. The studies were all cross-sectional 
by design and mostly based on large, national U.S. databases. 
All reported on comorbid substance use and substance use 
disorders, and seven of them provided additional information 
regarding other mental disorders such as mood and anxiety 
disorders. None of them reported on cognitive function and/
or disorders. 

Compared to never-users, past-year cannabis users aged 
50 years and older presented significantly higher rates of 
past-year mental disorders (33.23% vs. 18.86%) and lifetime 
mental disorders (48.78% vs. 27.26%), with p < .001.(21,22)  

Depression, Dysthymia, Bipolar Disorder, 
and Suicidality
Compared to non-users, past-year cannabis users aged 50 
years or older reported significantly higher rates of past-year 
and lifetime depression, reaching proportions of 17.33% 
and 32.30%, respectively.(21,23) Controlling for age group, 
gender, race, marital status, educational level, employment 
status, income, health status, and alcohol and tobacco use, 
past-year use of cannabis and other drugs was associated with 
the highest odds of past-year (2.50, 95% CI = 1.66–3.76) and 
lifetime depression (2.75, 95% CI = 1.75–4.33), as compared 
to non-users, with p < .001.(24) Past-year cannabis use only 
was also associated with higher increased odds of past-year 
(1.73, 95% CI = 1.36–2.20) and lifetime depression (1.54, 
95% CI = 1.17–2.03), albeit to a lesser degree. Only one study 
by Han et al.(4) found no significant association between past-
year cannabis use and depression in adults aged 50 years and 
older, after adjusting for confounders. Dysthymia was also 
found to be significantly more prevalent in cannabis users 
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aged 50 years or older compared to never-users (14.26% vs. 
4.21%; p < .001).(24) Similarly, the prevalence of past-year and 
lifetime Bipolar Disorder was significantly higher compared 
to never-users, although relatively less frequent, with rates of 
3.82% vs. 1.15% with p < .001; and 4.25% vs. 1.45% with 
p < .001, respectively.(21,22) As a measure of comparison, the 
weighed lifetime prevalence rate of Bipolar Disorder in Can-
ada is estimated at 2.2% (95% CI = 1.94–2.37).(25) Moreover, 
Choi et al.(24) examined past-year suicidal ideation and the 
highest rates were found in those using cannabis combined 
with other drugs (13.64%), followed by cannabis-only users 
(5.0%) and never-users (2.21%), with p < .001. Among past-
year cannabis users with depression, cannabis use frequency 
was significantly associated with increased odds of serious 
suicidal thoughts (OR 1.04, 95% CI = 1.01–1.07, p < .01). 
Lifetime (but not past-year) suicide attempts were also more 
prevalent in older cannabis users vs. never users (10.75% vs. 
2.86%, p < .001). 

Anxiety, Anxiety Disorders and Post-Traumatic 
Stress Disorder (PTSD)
Five of the nine articles reviewed in this section examined 
Anxiety Disorders and PTSD in relation to cannabis use. 
Four studies found a significant association between past-
year cannabis use and anxiety in older adults. Up to 22.98% 
of past-year cannabis users reported past-year diagnosis of 
anxiety disorders, and 29.61% reported a lifetime anxiety 
diagnosis.(23) These included specific phobia, social phobia, 
panic disorder, agoraphobia, and generalized anxiety disorder. 
When subgroup analysis was performed for the 50–64 and 65+ 
age groups, Salas-Wright et al.(26) found comparable rates of 
past-year anxiety for both groups (approximately 9%), but the 
adjusted odds ratio (AOR) was highest in the 65+ age group 
(2.87, 95% CI = 1.41–5.83), relative to older adults who did 
not use cannabis in the last year. As for PTSD, past-year can-
nabis users aged 50+ reported more past-year PTSD (9.44% 

vs. 3.20%) and lifetime PTSD (11.57% vs. 4.08%) compared 
to never-users, with p < .001.(21,22)

Personality Disorders
One study by Choi et al.(23) provided data on lifetime self-
reported personality disorder diagnosis, which included 
borderline, schizotypal and/or antisocial personality disorders. 
They found that 34.82% of past-year cannabis users aged 50 
years or older met criteria for a personality disorder. This was 
more than three times the proportion reported by never-users, 
which was 9.01%. After controlling for sociodemographic 
characteristics, past-year cannabis users remained at higher 
risk of having comorbid personality disorders (1.41, 95% CI 
= 1.07–1.85).

Substance Use Disorders
All nine studies examined comorbid substance use. The ma-
jority of past-year cannabis users aged 50+ reported past-year 
substance use disorder (64.99%) and lifetime substance use 
disorder (82.13%), rates that were significantly higher than in 
the never-users subgroup (18.47% and 27.41%, respectively; p 
< .001).(21,22) The most common past-year substance use disor-
der was nicotine use disorder (58–62%), followed by alcohol 
use disorder (29.26%), although a higher rate was reported 
for risky alcohol consumption (42.38–48.4%). Cannabis use 
disorder was relatively less prevalent, with 6.9–17.54% of 
adults aged 50+ meeting criteria in the past-year, and 26.88% 
meeting criteria in their lifetime.(4,21,22) Other drug misuse, 
such as cocaine, prescription opioids, sedatives, and tranquil-
izers, was less prevalent, affecting <12% of cannabis users 
aged 50–64, and <3.2% of those aged 65+.(27) 

Mental Health and Cognitive Side Effects of 
Medical Cannabis in Older Adults 
A total of seven studies included secondary outcome measures 
on mental health and cognitive effects of medical cannabis use 

FIGURE 1. Study flowchart
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in older adults. This included three prospective observational 
studies, one retrospective survey, and three double-blind 
randomized controlled trials (Table 1). 

The most common psychiatric side effects were dizziness 
(5.4–12.8%), somnolence/drowsiness/sleepiness (3.3–52%), 
anxiety (14.2–17%), confusion (1.9–25%), and subjective 
worsening of memory (17.5%), followed by smaller inci-
dences of hallucinations (0.8–17%), panic attacks (14.2%), 
paranoia (5.8%), and psychosis (2.1%). In the two trials that 
conducted preliminary studies, these psychiatric side effects 
led to treatment discontinuation in 14–21% of subjects. Of 
note, the preliminary dose escalation study conducted by Car-
roll et al.,(28) which included seven subjects and a four-week 
follow-up period, found an improvement in Mini Mental Stat-
us Examination (MMSE) scores following cannabis treatment 
(1.5 ± 0.6, p < .01).

In the main studies, average THC doses ranged from 0.2 
mg per day to 8.1 mg per day, and average CBD doses vary 
between 1 mg  per day and 7.5 mg  per day, although most 
subjects received <2.5 mg of both daily. Follow-up ranged 
from six weeks to six months. Participants had a variety of 
medical conditions for which cannabis was used, including 
chronic pain, cancer, Parkinson’s disease, and Chronic Ob-
structive Pulmonary Disease. Eligibility criteria for cannabis 
treatment in all seven studies excluded participants with past 
history of psychosis, and five out of seven studies excluded 
participants with history of substance use disorder. Moreover, 
Carroll et al.(28) excluded subjects with MMSE scores < 26, 
and Pickering et al.(29) excluded subjects with high depres-
sion and/or anxiety scores at baseline assessment. Only two 
studies provided information as to whether or not participants 
experimented with cannabis in their lifetime. One of them 
included 2,736 patients aged 65 years and older, of which 
25.4% reported previous experience with cannabis.(30) 

The risk of bias for the three included RCTs was assessed 
with the revised Cochrane risk-of-bias tool for randomized 
trials.(19) They were rated as low risk on all of the tool’s five 
domains (Table 2), with the exception of Strasser et al.,(31) 
which was rated as high risk in one domain due to missing 
outcome data. The risk of bias for the remaining four obser-
vational studies was assessed using the GRADE handbook,(20) 
where applicable. Issues regarding eligibility criteria, selection 
of participants, flawed measurements, failure to adequately 
control for confounders, and incomplete follow-up were 
noted. Specifically, selection of participants was based on 
pre-established tolerability to cannabis in two out of the 
four observational studies, with Balash et al.(32) requiring 
three-month cannabis use prior to study enrollment. Measure-
ments of mental health and cognitive outcomes consisted of 
self-report measures and did not include standardized neuro-
psychological assessments and/or interviews. They failed to 
adequately control for confounders due to the lack of control 
groups. As well, incomplete follow-up was noted in Abuhasira 
et al.,(30) where 24% of subjects dropped out, 1.4% of whom 
citing intolerable adverse effects; however, these effects were 
not explicitly described. Potential conflict of interest was 

also noted, as three out of the four studies concluding to the 
benefit and safety of medical cannabis were directly financed 
by Tikun Olan Co, a pharmaceutical company developing 
cannabis-based medical extracts. 

DISCUSSION

Despite the increasing prevalence of older cannabis users, few 
studies have examined the relationship between cannabis use 
and mental health in older adults. The epidemiological studies 
included in this review have found significantly higher rates 
of mental health and substance use disorders in older cannabis 
users compared to ex-users and never users. Specifically, older 
cannabis users appeared twice as likely to report past-year or 
lifetime mental disorder, and three times as likely to report 
past-year or lifetime substance use disorder, compared to 
older non-users. This association raises the question whether 
cannabis use plays a causal role in the development of mental 
disorders in older adults, as was demonstrated in younger 
populations.(33,34) Additionally, the high rates of concurrent 
use of cannabis and other psychoactive substances, namely 
alcohol, give cause for concern. This holds true for prescrip-
tion opioids, sedatives and tranquilizers, as well. Despite rela-
tively less concurrent misuse of these substances, compared to 
nicotine and alcohol, up to 16.5% of older Canadians report 
prescription sedative use.(35) The effects of these medications, 
in combination with cannabis, remain largely unknown. 

With respect to mental health and cognitive effects of 
medical cannabis in older adults, the seven studies included 
in this review suggest that low-dose medical cannabis is 
generally well-tolerated in older adults, with few serious 
neuropsychiatric adverse effects, none of which resulted in 
death. This conclusion is in keeping with the data on safety 
of other cannabinoids such as dronabinol and cannabis oil, 
both studied for the treatment of Behavioral and Psychological 
Symptoms of Dementia and found to be well-tolerated.(36,37) 
It is also consistent with the Canadian Agency for Drugs 
and Technologies in Health’s (CADTH) report which deems 
Sativex (a cannabis-based buccal spray) as safe for the treat-
ment of chronic non-cancer pain in the adult population.(38) 
However, the reported cases of confusion, hallucinations and 
psychosis, albeit uncommon, invite caution. 

Limitations of the Literature
The main limitation of the epidemiological studies included in 
this review is that they cannot assess for causality due to their 
cross-sectional design. Moreover, the paucity of information 
with regards to patterns of use across the lifespan, frequency, 
and amount of current use, further limits interpretation. By 
grouping together participants that consumed cannabis once in 
the past year with participants who consume daily, under the 
category of active users, authors may have under-estimated 
the strength of the correlation between cannabis use and 
mental disorders in this specific population. Indeed, studies 
have consistently shown dose-related adverse effects of can-
nabis on mental health and cognition in younger adults.(39) 
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Other limitations from these epidemiological studies stem 
from the use of self-report measures, which renders them 
susceptible to social desirability bias and recall bias, and 
from their samples which included only non-institutionalized, 
community-dwelling subjects.

The seven clinical trials may also have under-estimated 
the strength of the correlation between cannabis and adverse 
mental and cognitive effects, given that three out of the seven 
studies conducted their trials on a selected patient population 
with pre-established tolerance to cannabis. The significant 
proportion of patients having already experienced with can-
nabis in their lifetime, as reported by Abuhasira et al.,(30) may 
also have contributed to a selection bias. Indeed, Bar-Lev 
Schieder et al.(40) have found that prior experience with can-
nabis is associated with a positive response to cannabis-based 
treatment in older patients with terminal cancer, as defined by 
significantly less endorsement of pain and nausea symptoms 
(1.32, 95% CI = 1.05–1.66). This highlights the importance 
of taking into consideration potentially confounding factors 
such as prior history of use. As such, it is unclear how the 
safety profile depicted in these studies would differ depending 
on patients’ prior history of use, especially for those with past 
history of psychosis and/or substance use disorder, who may 
be especially at risk of experiencing adverse effects yet were 
systematically excluded. This was an important limitation as 
mental health conditions are among the most common self-
reported reasons for medical cannabis use.(15) 

Furthermore, the clinical studies included in this review 
did not formally assess the mental and cognitive side effects 
of medical cannabis. They were only reported as secondary 
outcomes, and methods to measure these outcomes varied 
widely, with some trials relying exclusively on spontaneous 
self-report. Systematic assessments pre- and post-treatment 
with validated mental health scales and/or cognitive function 
tests were not used in any of the studies. The lack of standard-
ized cognitive assessment represents another important limit-
ation since acute and chronic exposure to cannabis is known 
to impair cognitive function in the adult population, especially 
memory and verbal learning.(9) In relation to this topic, recent 
positive trials have sparked interest in using cannabinoids for 
the treatment of behavioral and psychological symptoms of 
dementia. A recent study by Herrmann et al.(41) on the use of 

nabilone in the treatment of agitation in Alzheimer’s disease 
found that nabilone was associated with a small improvement 
on the standardized MMSE, though it was deemed not clini-
cally relevant. Interestingly, the study included in our review 
by Carroll et al.(28) did find an improvement in MMSE scores 
in their preliminary dose escalation study. They attributed this 
to a practice effect. However, in light of the recent findings 
described above, it may be possible that certain cannabinoids 
exert a differential—perhaps even beneficial—effect on cogni-
tion in older adults with cognitive impairment, compared to 
older adults with intact cognition.

The clinical trials included in this review present sev-
eral other limitations. Namely, the relative short duration of 
follow-up possibly masked cannabis’ long-term effects and 
addiction potential, the latter affecting as much as one in ten 
individuals who experiment with cannabis.(33) As well, the 
doses prescribed in these studies were relatively small com-
pared to what is available in Canadian dispensaries and may 
not reflect the usual consumption habits of older adults. The 
term “medical cannabis” encompasses different formulations 
with varying concentrations of THC, CBD, and hundreds of 
other constituents about which we know very little. Certain 
formulations may carry starkly different risk and benefit pro-
files, which in turn interact with each individual’s metabolism, 
comorbidities, and medication regimen. This may explain the 
wide spectrum of mental health effects reported by medical 
cannabis users. For instance, Brunt et al.(42) compared the ef-
fects of different concentrations of THC/CBD in older medical 
cannabis users and found that older adults using high THC/
CBD strains experienced more feelings of dejection and anx-
iety compared to those using low THC/CBD strains (p = .02 
and p = .004, respectively). More research is needed to clarify 
who is at higher risks of developing adverse psychiatric reac-
tions to a given cannabis strain, and whether that given risk 
outweighs its potential therapeutic value.

Taken together, these limitations are significant and 
indicate that the knowledge base in this field is in its infancy.

Limitations of this Review
In interpreting these findings, one needs to take into consider-
ation our decision to search only one database, which may 
have led to the exclusion of potentially relevant publications. 

TABLE 2.  
Risk of bias according to the Cochrane Risk of Bias Tool 2(19)

Domain 1
Randomization 

Process

Domain 2
Deviations 

from Intended 
Interventions

Domain 3
Missing Outcome 

Data

Domain 4
Outcome

Measurement

Domain 5
Selection of 

Reported Result

Strasser et al.(31) 2006
(Germany)

Low Risk Low Risk High Risk Low Risk Low Risk

Pickering et al.(29) 2011
(U.K.)

Low Risk Low Risk Low Risk Low Risk Low Risk

Carroll et al.(28) 2004
(U.K.)

Low Risk Low Risk Low Risk Low Risk Low Risk
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Furthermore, in an effort to report most accurately on what 
older Canadians are likely to consume at their local dis-
pensaries, we decided to focus solely on whole cannabis 
products. In doing so, we grouped together studies looking 
at different cannabis strains with varying ratios of Δ9-THC 
and CBD. However, each may carry starkly different risk 
and benefit profiles. The different consumption methods, 
mainly inhalation and ingestion, may also play a key role in 
assessing safety of use. In fact, ingestion has been linked to an 
increased risk of accidental toxicity, due to delays in reaching 
peak concentration, leading patients to ingest more than the 
recommended dose.(14) Lastly, the physical adverse effects 
of cannabis use, including cardiovascular, pulmonary, and 
psychomotor effects, were not covered in our review. These 
would need careful consideration, especially in the older adult 
population, who often present with slower drug metabolism, 
polypharmacy, and multiple medical comorbidities.(43)

Future Directions 
At present, there are relatively few studies examining the 
impact of cannabis use on the mental health and cognition 
of older adults. Future prospective trials could follow never-
users, ex-users, and active-users with no prior psychiatric 
history across time, to determine whether cannabis plays a 
causal role in the development of mental disorders in this 
specific subgroup of the population. As well, larger controlled 
trials assessing the safety and tolerability of medical cannabis 
must use validated instruments and scales in order to better 
quantify the mental health and cognitive adverse effects 
described in this review. Different strains of cannabis and 
varying methods of consumption could be compared against 
each other to better reflect what is currently available on the 
market, and hence better guide physicians when counselling 
older patient on cannabis use.

CONCLUSION

This review aimed to provide physicians and allied health 
care professionals an update about mental health and cogni-
tive effects of cannabis use in older adults. Epidemiological 
studies find that older cannabis users endorse higher rates of 
mental and substance use disorders. Although the direction of 
this association is still unclear, it highlights a potential need 
for more screening and treatment of mental and substance 
use disorders in this population. Conversely, initial studies 
of cannabis for medical purposes in older adults suggest 
treatment is relatively safe with regards to psychiatric side 
effects. However, none of these studies systematically meas-
ured mental or cognitive outcomes, leaving these effects in 
older adults largely unknown. These, and other major limit-
ations, put into question the validity and generalizability of 
these conclusions. Larger, longer, adequately powered studies 
are warranted to further assess safety and tolerability in the 
long term. In the meantime, physicians should use caution 
when counselling older patients on the risks and benefits of 
cannabis use.
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