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Summary
The use of cannabis by older adults is increasing faster than any other
age-group. In Canada, 7% of older adults report using cannabis, up from
1% in 2012. This increase is similar to observations of older populations in
other countries. This trend has been attributed to the Baby Boomer generation
entering into older age, changes in cannabis legislation, and the growing
promotion of cannabis for its therapeutic potential. While a majority of older
adults are new users, there are older adults who have been life-long users
and those who were early users and have again begun to use. Older adults
use cannabis for both therapeutic and recreational reasons, although newer
users tend to be using for medicinal purposes. Surveys of the modality of use
of cannabis among older adults demonstrate a use of a wide range of cannabis
products. While research is limited, surveys of older adult users (largely for
medicinal purposes) show a fair degree of satisfaction in targeting specific
symptoms and overall quality of life. This represents a curious contrast to
existing research which suggests that there currently is limited high-quality
evidence for the efficacy of cannabis on many of the chronic conditions for which
users may be seeking treatment. However, as the health care community will
likely see a continued growth in the interest and use of cannabis by their older
patients, a pragmatic approach is to be able to have an open and balanced
discussion; and this applies for both medicinal and recreational use.
With regards to safe use of cannabis by older adults, there is limited research
that has focused on this new emerging user group. However, as physiological
changes with aging have the potential to impact the effects of cannabis (both
recreational and medicinal), data on efficacy and safety from younger users
cannot be extrapolated without consideration. For example, cannabis impacts
parts of the brain that are known to change with age. Also, age-related changes
in liver and kidney function and body fat can impact the way cannabis is
metabolized in older adults. Another potential issue for older adults, is the
interaction of cannabis with existing chronic conditions and medication being
used for those conditions. Drug interactions include cannabinoid levels being
increased by other medications and can have additive effects on and affect
levels of other drugs. More research is needed in all of these areas of potential
vulnerabilities, including adverse events, in order to provide direction for older
adults on safe use of cannabis. To that end, both older adults and health care
providers should also be aware that the issue of cannabis use disorder is not
one limited to younger populations. Substance abuse, in general, by older adults
is rising and so it cannot be assumed that this is not an issue in this age-group.
Education on harms reduction, including behaviours such as driving under the
influence of cannabis, is just as prudent in older populations.
Substantial empirically driven, representative research related to both
physiological, attitudinal, and behavioral issues are still needed to advance the
discourse on cannabis and aging. As is equipping older adults and their health
care providers with education resources.
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Introduction
Older adults make up the fastest growing age group in Canada. This
has demanded increased attention in supporting the health and well-being
of our older adult population, and specifically highlighting the role of health
information for those over the age of 65 years. With the goal of achieving
healthy aging, there is increasing curiosity of the benefits of cannabis among
older adults and an increase in its usage by older adults. This is being driven
by the increased promotion of its medicinal use for conditions such as pain,
insomnia, and anxiety (often experienced by older adults). Therefore,
the purpose of this narrative review is to provide relevant and current
evidence-based information in the area of cannabis use and its effect
… there is limited
on the older adult with an emphasis on cannabis public education,
research that has
awareness, health benefits, harm reduction and prevention; which will
focused on this new
emerging user group. inform Active Aging Canada’s initiatives in effectively disseminating
health promotion information on cannabis use for older adults across
Canada.

Why is Aging a Distinct Topic in the
Discussion of Cannabis?
The answer is two-fold. The large baby-boomer cohort who were a part of
the recreational-use generation are now entering ‘older age’ and there are
questions as to whether the aging process influences the affects of cannabis
use. In addition, [fueled by media coverage, promotion by cannabis companies,
and anecdotal testimonials] the medicinal use of cannabis in the management
of clinical conditions that are common in older adults is receiving attention. Both
recreational and medicinal use of cannabis have the potential to contribute to
healthy aging. Recreational use is often associated with relief from a variety
of ailments including stress, sleep difficulties, trouble concentrating, physical
pain, depression, and anxiety; which are issues still experienced as we get older.
Also, cannabis is being promoted as a natural remedy or alternative therapy and
this is appealing not only in the management of age-related clinical conditions,
but also because these conditions are often poorly controlled by current drug
treatments that may also incur medication-induced side effects. With both
medicinal and recreational cannabis use now legal in Canada, with the quickly
expanding business of cannabis and with the promotion of potential health
benefits, information on this topic is needed for those who advocate for and
promote healthy aging.
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Age-related Physiological Changes
and Cannabis Use
With respect to physiological aging, different physiological systems age at
different rates and there is great variability in the aging process within an
older adult population. However, generally speaking ‘aging’ and ‘older adult’
often refer to the age range of 65 years and older. However, it should be noted
that in the cannabis and aging literature, an older adult is often classified as 50
years of age and older.
The distinction of considering the aging process and cannabis use is because
the aging process affects parts of the body that are known to be affected by
cannabis. Cannabis and aging effects are concurrently present across several
neurotransmitter systems, but especially in the hippocampus and prefrontal
cortex (whose functions include learning, memory, decision making), which
are critical in the interaction between aging and cannabis use. (Yoo et al,
2019). Specifically, animal studies have shown endocannabinoid
signalling control changes in normal ageing and in neuroinflammatory
… there is increasing and neurodegenerative disorders (often age-related) (DiMarzo et
al., 2015). Therefore, aging presents unique considerations, and it
curiosity of the
could be theorized that cannabis use will impact an older person
benefits of cannabis
differently (positively or negatively). For example, adolescence
among older adults
and an increase in its represents a critical period of neurodevelopment and early-life users
demonstrate decrements across various cognitive domains
usage by older adults. may
(e.g., memory, executive function, and processing speed) (Burggren
et al, 2019). As opposed to a developing brain in early life, the brain
in late-life goes through neurodegeneration processes including
decreases in global and regional volumes as well as alterations in patterns
of neural activity and consequently their cognitive function may decline, and
their risk for neurodegenerative diseases including dementia and Alzheimer’s
disease increases substantially (Weinstein 2020). The main effects of both
aging and cannabis use seem to compromise the structure and function of the
hippocampus, thus cannabis use may accelerate age-related degenerations in
the hippocampus (Yoo et al, 2019). However, preclinical studies indicate that
if used in a healthy population and with a restricted low dose, cannabis may
actually be neuroprotective and aid in maintaining neurogenesis in older adults.
(Yoo 2019). These changes along with parallel trends of increasing cannabis
use among older adults need further investigation.
In addition to physiological and functional changes, aging can be associated
with multiple comorbidities and cannabis use may resemble these changes.
For example, smoking cannabis can lead to respiratory dysfunction, increased
stroke, and cardiovascular risk. Again, there exists the potential of cannabis to
compound on the aging the process itself but to also exacerbate age-related
chronic conditions (CCSMH 2019).
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Pharmacokinetics and
Pharmacodynamics in Aging
While research exists on acute and chronic use of cannabis in young
populations, data on efficacy and safety established in studies with adults
cannot simply be extrapolated to the older patient group, due to changes
in pharmacokinetic and pharmacodynamic factors associated with increasing
age, leading to differences in effect and risk of developing adverse drug reaction
(van den Elsen et al, 2014). Drug pharmacokinetics and pharmacodynamics
in older people may be altered by age-related physiological changes, multiple
comorbidities, or use of other medication. As well renal elimination is decreased
in older adults (Corsonello et al, 2010). A decrease in hepatic blood flow and
the slower metabolism of older individuals can slow the elimination of lipophilic
drugs, thereby potentially increasing exposure and side effects
(Linnebur et al, 2005). Although there are no studies specifically
… the aging process
in this area, it is hypothesized that an impairment in liver or kidney
affects parts of the
function would raise potential for drug-drug interaction. Other agebody that are known related factors, such as delayed gastric emptying time, decreased
to be affected by
splanchnic blood flow, decreased gastrointestinal motility, and
cannabis
decreased absorption surface, could also affect the absorption and
bioavailability of THC in older individuals (Ahmed 2014). Furthermore,
aging is associated with increased body fat and decreased lean body
mass, which increase the volume of distribution for lipophilic drugs, such as
cannabis (Abuhasira, 2018). THC and cannabis are lipophilic and could lead
to half-life prolongation and accumulation in adipose tissue with chronic use
prolonging elimination half life up to 2-5 days (Lucas 2018).
Data specific to older adults are limited, but two small studies demonstrated
that oral doses of Namisol® (THC in tablet form) pharmacokinetics showed
rapid absorption, maximum plasma concentrations reached between 1-2 hours
after dosing, and had wide interindividual variability in both healthy older adults
(Ahmed et al., 2014) and adults with dementia (Ahmed et al., 2015). These
studies also demonstrated the pharmacodynamics or effects were smaller
than effects previously reported in young adults. Specifically, no statistically
significant changes in participants’ feeling high, external perception, body
sway with the eyes open and diastolic blood pressure after THC. In light of the
fact that there is variability in the absorption, distribution, metabolism, and
elimination of cannabis – more investigation is needed to characterize this
variable in older adults.
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Polypharmacy
Drug interactions with cannabinoids include cannabinoid levels being
increased by other medications and can have additive effects on and
affect levels of other drugs. Also, smoking marijuana, specifically, can
increase clearance of some drugs (Antonio, 2020). This is a relevant concern as
89% of older Canadians have at least one chronic condition and after age 80
years it is not uncommon to have 3-4 chronic conditions and be taking multiple
medications for these conditions (CIHI, 2011).
A lack of large formal pharmacokinetic studies of cannabinoids means that
information related to relevant drug interactions is scarce. Additionally, the
inconsistent bioavailability of the various products also makes predicting
potential drug interactions difficult (Mahvan et al., 2017). Though lack
of standardization and variety of marijuana strains make it difficult
… A lack of
to predict the common side effects and drug-drug interactions of
large formal
marijuana, it is also essential to consider method of dose delivery,
pharmacokinetic
such as inhalation versus oral, as therapeutic effects largely depend
studies of
on the THC concentration in a given formulation, and dosage form
cannabinoids means (Mahvan et al., 2017). The risk of marijuana-drug interactions
precipitated by cannabinoids remains challenging to study due to the
that information
current/past legal classification of marijuana and marijuana products,
related to relevant
the diversity of marijuana strains and derivative products on the
drug interactions is
commercial market, and the variety of (Cox et al., 2019). In light of
scarce.
lack of direction with respect to prescription, the general guideline for
dosing is to “start low and go slow” and marijuana products should be
screened on older adult’s medication profiles in a fashion similar to the way of
tobacco, alcohol, and other substances (Mahvan et al., 2017).
Similar to the influence of cannabis on other medications, there is growing
investigation into the impact of cannabis on sedative medications, specifically.
Cannabis may affect pharmacokinetic or pharmacodynamic tolerance to
procedural sedatives, such as ones used in surgical procedures. As advanced
age is often associated with the onset of chronic conditions (often requiring
surgery), assessment of cannabis use is becoming common in pre-operative
care. Research in this area is emerging and there may be a risk that regular
cannabis use has an effect on the amount of sedation required. A recent review
(Alexander et al., 2019) suggests anesthesiologist ask patients about marijuana
use, ask about the duration, frequency, and the route of use. In addition, it is
necessary to ask about the most recent intake.
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Risks and Adverse Events Specific
to the Older Adult Population
Risks of Cannabis Use
As summarized earlier, the ageing process itself, presence of a chronic
condition, and medication use can hypothetically put older adults
at unique risk when engaging in cannabis use; either recreationally or
medicinally. In addition, as observed in younger populations, cannabis use is
similarly associated with vulnerability toward comorbid neuropsychiatric and
substance use disorders in older adults as well (CCSMH 2019, Kuerbis 2019,
Yoo 2019). The primary psychoactive ingredient in cannabis is THC. Of the
cannabinoids, THC is most widely associated with the psychoactive effects of
cannabis (Bhattacharyya et al., 2010).
Early research has identified evidence for marijuana as a trigger of adverse
cardiovascular events (including tachyarrhythmias, acute coronary syndrome,
vascular complications, stroke) in the general population (Aryana and Williams,
2007). Recent work in this area also highlights potentially harmful effects of
unregulated use of cannabis in children, young adults and those with underlying
cardiovascular risk factors or established heart disease (Singh et al., 2018). An
investigation of chronic middle-aged Australian users indicated that smoking
cannabis is a cardiovascular risk factor demonstrating an acceleration of the
cardiovascular age (arterial stiffness); a surrogate for biological age (Reece et
al., 2016). As the magnitude of the risk is not well studied in the older adult
population, unstable cardiac disease, common with advancing age, is a relative
contraindication for use (CCSMH 2019, Minerba 2019). Further, in terms
of overall health or injury risk, a study of older trauma patients’ (aged 55+)
emergency department outcomes found that those who screened positive for
marijuana had significantly higher odds of intensive care admission and surgery
(Lank and Crandall, 2014).
Because THC, in particular, is thought to connect with receptors in the body that
affect coordination and balance, there is a potential for altered balance and/
or gait in users. While not widely studied, results from a small study of young
chronic users suggest that history of cannabis use is associated with longlasting changes in walking gait, but the magnitude of change is not clinically
detectable (Todd et al., 2017). The authors note that further research is required
to investigate if the subtle gait changes observed in this population become
more apparent with aging and increased cannabis use.
Erectile dysfunction is the most common male sexual disorder, its prevalence
is age-related, and there are plausible mechanisms linking cannabis use to
this dysfunction; both centrally in control of penile erection and peripherally
cannabinoid receptors in the corpus cavernosum. A large review of case-control
studies in young users suggest that erectile dysfunction may be twice as high in
cannabis users compared to controls (Pizzol et al, 2019).
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One type of risk assessment that is emerging is the type of user; that is life-long
user or novice user. Evidence of an association between early-life cannabis
use and later morphology changes in the brain (hippocampus, temporal
lobe) several decades after cessation of usage (Burggren 2018). Because
hippocampal mass loss underlies and exacerbates age-related cognitive decline,
these findings have profound implications for aging adults with a history of earlylife usage (Burggren 2018). In addition, cumulative effect of more than 30 years
of regular cannabis use may occur in older adults, compared to that of older
adults who report a relatively recent onset of use. This indicates the need for
determining the effects of long-term cannabis use on aging (Yoo 2019). A recent
small pilot study (Thayer et al, 2019) compared current users (once a week for
last year, on average 24 years use) versus non-user older adults (average age
86 years). Users and nonusers did not differ in terms of brain matter volumes
and no differences were observed in performance on a brief cognitive test,
suggesting that cannabis use may not have a widespread impact. As
more research is needed, screening this population for past history of
… past history of
cannabis use may be prudent to identify older users who may be at
cannabis use may be greater health risk (Arora 2019).

prudent to identify
older users who may
be at greater health
risk.

Older adults who begin to use cannabis in later life have also been
identified to be potentially at risk as they may be employing means of
ingestion that are particularly challenging to dose safely (e.g., salve,
oils, and edibles). Edibles also are challenging to monitor by new
users, due to variation in the speed of effect that may lead users
to ingest more to achieve the desired effect faster, risking an overdose (Arora
2019). Additionally, for all types of users, cannabis is often perceived to be a
‘soft’ drug (Kostadinov 2017, Choi et al., 2018) with decreased perceived harm
(Carliner et al, 2017). Of a large survey of U.S. older adults, the majority of
cannabis users reported perceiving either no risk or slight risk of using cannabis
monthly (85.3%) or once or twice a week (79.0%) (Han 2017). Further, a large
survey from Washington State in the U.S., over 70% of older adults (50y+) did
not think that cannabis is addictive (Sexton et al, 2019). All of the above issues
are a concern in light of cannabis potency increasing over the years (ElSohly et
al, 2018) and therefore past-users may not be aware of current potencies.
One final risk identified is not with older adult use specifically, but elder abuse
in the form of diversion of medical cannabis. That is, family or caregivers may
pressure older adults to acquire cannabis for their own self-use (Minerbi 2019).
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Adverse Events Associated with
Cannabis Use
Just as studies focusing on cannabis use in the older adult age-range are
limited, so too are identifications of adverse events in this population.
An adverse event is any undesirable experience associated with the use of a
medical product. In one of the largest older adult studies, patients at Israeli
medical clinics reported dizziness (9.7%) and dry mouth (7.1%) as the most
frequent adverse events (Abuhasira et al. 2018). These same adverse events
were reported by a small study from the Netherlands with the most frequently
reported adverse events being drowsiness (27%) and dry mouth (11%) (Ahmed
2014). A sample of older adults in the state of Colorado reported “some
problems” related to memory loss due marijuana use (22%) and 5% said a lot.
Nine percent said they had some problems with falls and driving (Lum 2019).
Increased rates of falls (21.9%) were also reported after treatment initiation in
the above mentioned Israeli medical clinic (Abuhasira 2018). Sixteen percent
of respondents at a geriatric primary care clinic in Colorado felt that they had
experienced an adverse side effect attributable to marijuana; 66% reported
no adverse effects. Five respondents described the adverse effect they had
experienced, which included “loss of balance,” “dizzy, strange feelings,” “blurred
vision and dry mouth from cookies,” “anxiety and racing thoughts,” and “I
couldn’t even read the newspaper” (Reynolds 2018).

Driving and Cannabis Use
The Criminal Code of Canada prohibits driving while impaired to any
degree by drugs, alcohol, or a combination of both. Driving after cannabis
consumption is illegal in Canada and for two prohibited levels of THC within two
hours of driving: the less serious offence of between 2 nanograms (ng) and 5
ng of THC per ml of blood; It is a more serious offence to have 5 ng of THC or
more per ml of blood (Department of Justice, Impaired Driving Laws).
The negative association (independent association of increase fatal
and nonfatal motor vehicle collision/injuries) between cannabis
Emerging data
use and driving has been documented in young users (Bondallez et
indicate this issue
al., 2016) and middle-aged users (Asbridge et al., 2015). Emerging
persists into older
data indicate this issue persists into older populations. Self-reported
populations.
past-year substance users in the 50–64 and the 65+ age ranges
indicated marijuana use was a significant predictor of driving under
the influence (DIU) reports (Choi et al., 2016). Further, a large national
survey in the U.S. show that one third of past-year marijuana users aged 50+
years reported past-year DUI, two thirds of which involved drugs. Those with
marijuana abuse/dependence were 2.6 times more likely than those without
the disorder to report DUI, controlling for alcohol abuse/dependence, other
illicit drug use, and sociodemographic and health/mental health statuses
(Choi et al., 2019). In Canada, among fatally injured 50-64-year-old drivers
the percentage testing positive for marijuana was 13.7% in 2016 (Brown et
al., 2019). The percentage of fatally injured Canadian drivers aged 65 and
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older that tested positive for marijuana was 2.3% (Brown et al., 2019). As safe
driving is key to prolonging independence in late life, clinicians need to educate
older adults about the risk of marijuana use, alone and with other substances,
on their driving capacity (Choi et al., 2019). Also, as described earlier if the
pharmokinetics of cannabis in older people is elongated, that could influence
time frames for safe driving and needs further investigation.

Withdrawal
Substance withdrawal are symptoms experienced by individuals who
discontinue use of medical or recreational drugs. Research on this topic as
it relates to older adults is very limited. However, one study describing survey
data from adults in Washington state in the U.S. suggests older people appear
to experience fewer withdrawal effects of cannabis than younger users, perhaps
because these groups benefit more from the medicinal properties of cannabis
and smaller cannabis concentrations in medicinal modalities (Sexton et al.,
2019). Older users acknowledging withdrawal effects were less likely to report
irritability, insomnia/interrupted sleep, anxiety, and loss of appetite. Trouble
stopping cannabis use was 16.7% in this sample but did not vary as a function
of (Sexton et al., 2019).

Harms Reduction
Cannabis use disorder (CUD) is a problematic pattern of cannabis use
leading to clinically significant impairment or distress. The Royal College of
Psychiatrists in the United Kingdom describes that country’s older adults with
substance abuse as “Our Hidden Addicts”; with the topic of substance misuse
in older people being unrecognized or ignored (Royal College of Psychiatrists,
2018). The number of Americans aged 50+ years with a substance
use disorder (and subsequent need for substance abuse care) was
… cannabis should
projected to double by 2020 from the previous decade (Wu and
be avoided by older
Blazer, 2011). A large national US survey of adults aged 50 years
adults who have a
and older estimates that 21.2% of past-year and 13.7% of exhistory or current
marijuana users with lifetime marijuana use disorder sought help
experience of mental for marijuana problems and those with marijuana use disorder often
health disorder or
have other substance use and mental disorders (Choi et al., 2017).
problematic substance An epidemiological study of older adults found that marijuana use
abuse disorder.
(medicinal or otherwise) and cannabis use disorder were associated
with more life stressors and lower perceived social support compared
to those who did not use marijuana (Choi et al., 2016).
The Canadian Coalition for Senior’s Mental Health (CCMA) produced a guidance
document on the development of cannabis use disorder (CUD) or optimally
assessing and treating older adults who have developed such a disorder
(CCMA 2019). The CCMA put forth 22 recommendations covering prevention
of, screening and assessment for, and treatment of CUD. With respect to
prevention, the recommendation is that cannabis should be avoided by older
adults who have a history or current experience of mental health disorder or
problematic substance abuse disorder. In addition, cannabis use should also
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be avoided by older adults who have cognitive impairment, cardiovascular
disease, cardiac arrythmias, coronary artery disease, unstable blood pressure,
or impaired balance. The CCMA recommends thorough discussion with one’s
clinician regarding risks and close observation for signs of CUD.

Benefits of Cannabis in Older Adults
In contrast to the wide-ranging sentiment in the medical/public health/
research communities that there is considerable mounting evidence for
harms of cannabis use applicable to older individuals (Minerbi et al., 2019),
the literature indicates that cannabis use is generally-well tolerated in this
population. In a small study from the Netherlands, the use of pharmaceutical
THC, Namisol, was well-tolerated by a sample of adults with a mean age of 72
years; with few reporting many of the pharmodynamics, such as feeling ‘high’
or feeling ‘unsteady’ (Ahmed et al., 2014). In one of the largest prospective
studies (Israel) on cannabis use and older adults (mainly for medical reasons),
older adults report their quality of life was improved, the cannabis treatment as
effective for their condition, and they perceived a reduction in the intensity of the
reported pain (Abushasira et al 2018). From a survey of older adults in the state
of Colorado, past-year marijuana users frequently reported better overall health
and well-being, quality of life, day-to-day functioning, and improved pain (Lum
2019). Another sample of older adults in Colorado reported on varying ‘degrees
of helpfulness’ for targeted symptoms. Specifically, respondents reported that
marijuana was most helpful when used for anxiety (100%), depression (92%),
sleep (86%), pain (83%), and appetite stimulation (70%). Marijuana was felt to
be less helpful when used for memory (44%), gastrointestinal symptoms (43%),
seizures (25%), Parkinson’s disease (20%), glaucoma (20%), and headaches
(14%) (Reynolds 2018). The conflicting realities of perceived risks and personal
experience in the older adult population needs further study. Specifically,
teasing out the details of type of use, type of user, dosage etc.

Cannabis Use by Older Adults
An increase in cannabis use in older populations is being reported by
many countries, including Canada, the USA, Australia, and the Netherlands.
This increase in use is being attributed to both an increase in the size of aging
cohorts and in new users (often using for age-related medical issues). This
growth is also being observed to outpacing the growth observed across all other
age groups.
According to national survey data in the USA data, between 2006 and 2013,
past year cannabis use among older adults increased from 2.8 to 4.8% (Han
et al., 2017) and then again increased to 5.7% by 2017 [SAMHSA, 2017). A
similar report showed the prevalence of past-year marijuana use among late
middle-aged US adults increased significantly from a low of 2.95% in 2003 to
a high of 9.08% in 2014. Similarly, the prevalence of marijuana use increased
significantly among older US adults from a low of 0.15% in 2003 to a high of
2.04% in 2014 (Salas-Wright et al., 2017). Cannabis use among Australians
aged 50 years and over increased significantly from 1.5% to 3.6% between
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2004 and 2013 (Kostadinov and Roche, 2017). These increases in cannabis
use is not unanticipated, given the high rates of substance use among the Baby
Boomer generation and given that the majority of Baby Boomers have still not
yet reached the age 65, we will probably continue to see the trends continue
into the next decade (Han et al., 2017). Growth has also been attributed to
the entry of a more tolerant baby boom cohort into older age, recent evidence
suggests the pathways to cannabis are more complex. Some older persons
have responded to changing social and legal environments and are increasingly
likely to take cannabis recreationally. Other older persons are experiencing agerelated health care needs, and some take cannabis for symptom management,
as recommended by a medical doctor (Kaskie 2017).

Therapeutic vs. Recreational Use
Although some studies have shown that many older persons use cannabis
for recreational purposes (Black & Joseph, 2014; Lum et al., 2019; Wu &
Blazer, 2011), others have determined that older adult cannabis users are more
likely to report its use for medical reasons (Choi et al., 2018). Epidemiological
data show that the older population constitutes a growing segment of medical
cannabis users, ranging from approximately 7% to more than one third,
depending on the country (Abuhasira 2018). Among older adults in the state
of Colorado, (54%) reported both medical and recreational purposes. The
percent of medical only users (14%) was higher than those who reported use of
recreational marijuana only 7% recreational only (Lum 2019).

Pattern of Use
Patterns of use among older adults often includes use of more than one
preparation of marijuana (smoking, topical and edibles). Lum 2019 reported
that the majority of past-year marijuana users reported smoking/inhaling as
their preferred method or preparation of marijuana use—whether alone or with
other methods. In addition to smoking, other common methods of use included
edible and topical formulations (creams and ointments). Topical formulations
were used by 52% of past-year marijuana users, and this method was for
medical rather than recreational use. In general, older persons in this sample
from Colorado preferred multiple methods or preparations of marijuana (Lum
2019). Another sample from Colorado reported use by older adults attending
geriatric primary care clinics reported that edibles followed by smoking cannabis
and lotion were the top modalities of use (Reynolds 2018). This study also
reported that the majority of this sample of older adults obtained their cannabis
recreationally (almost half) and then one-quarter obtained a prescription.
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Who Are Older Cannabis Users?
The older adult population is known to be a heterogeneous one, and this
applies to the topic of cannabis and aging as well. In discussing cannabis
with this age-group, three pathways to use across the lifespan were identified:
there will be individuals who are lifetime users, individuals who were earlylife users only, individuals who were early-life users and now again using, and
new users in later life (Arora 2019). Much of the descriptions available of older
cannabis users are from epidemiological studies from States in the U.S. where
cannabis has been legalized; with the majority of descriptions being from the
state of Colorado. From these descriptions, current typical older cannabis users
were more likely to be male and less likely to be married or partnered (Choi et
al., 2016; Han & Palamar, 2018; Salas-Wright et al., 2017). However, newer
users or those who use for medical reasons may have different characteristics,
majority women and married (Reynolds et al., 2018).

Why are Older Adults Using
Cannabis?
The increasing marijuana use rate among older adults has been attributed
to the aging baby boomers who have had greater exposure to marijuana; more
permissive attitudes toward its recreational use than preceding generations;
and marijuana’s increased availability of and accessibility to marijuana owing to
legalization of its medicinal and/or recreational use (Choi 2018).

… older adult
cannabis users are
more likely to report
its use for medical
reasons

The potential use of cannabis to cope with aging and chronic disease
side effects (Han 2017) and the perception of cannabis being an
alternative therapy (Arora 2019) are sentiments being reported. While
one-third to more than one-half of registered medical marijuana
participants in eight US states were 50+ years old (Fairman, 2015),
a sample of baby boomers from the city of San Francisco who
use marijuana claim they do so for relaxation/stress reduction,
social/recreational reasons, and enhancement/expansion (e.g., heightened
awareness, concentration, creativity) (Lau et al., 2015).
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Influences on Cannabis Use in
Older Adults
An age–period–cohort paradigm is being used to explain the various
pathways of cannabis use among the older adult population and
demonstrate how attitudes, laws, and individual health needs may be shaping
these paths. (Kaskie 2017). Individual outcomes (e.g., taking cannabis) are
assumed to be shaped by cohort effects (e.g., more favorable attitudes held
by one generation but not another) as well as period effects (e.g., historical
events such as cannabis legalization) and age effects that occur over the life
course (e.g., health problems). The increasing marijuana use rate among older
adults has been attributed to the aging baby boomers who have had greater
exposure to marijuana; more permissive attitudes toward its recreational use
than preceding generations; and marijuana’s increased availability of and
accessibility to marijuana owing to legalization of its medicinal and/
or recreational use (Choi 2018). Also, many older adults may feel a
… older Canadians
certain familiarity with cannabis, having used it recreationally since
are the fastest growing the movement of the 1970s (Minerbi 2019). Findings also suggest
segment of users in
that older adult cannabis users follow cultural norms, which are
Canada.
characterized by “normal” or “acceptable” cannabis use (Lau 2015).
Among a sample of older adults living in Colorado, lack of education
and research about cannabis, lack of provider communication, access
to medical cannabis, outcomes of cannabis use, and apprehension about
public disclosure were emerging themes influencing cannabis use (Bobbitt et al
2019). With shifting attitudes and legalization of recreational cannabis and its
use for medicinal purposes, further research is needed to determine whether
these changes in attitudes and/or policies affect prevalence of use among older
adults (Han 2017).

Canadian Older Adults & Cannabis Use
The most recent data from Statistics Canada’s National Cannabis Survey (third
quarter 2019) show 7% of community-dwelling Canadians aged 65 years and
older consumed cannabis. While less older Canadians use cannabis than
younger Canadians, for example, those 15- to 24- years old (26%) – older
Canadians are the fastest growing segment of users in Canada (Statistics
Canada, 2019). In 2012, less than 1% of older adults in Canada (about
40,000) reported using compared to estimates from 2019 indicating that more
than 400,000 have used cannabis (in the past three months). Twenty-seven
percent of those older Canadians reported that they used cannabis for the
first time in the last three months at the time the survey was conducted (third
quarter 2019); compared with 10% in younger users. Fifty-two percent of older
Canadian’s use was primarily for medical reasons, 24% for both medical and
non-medical, and 24% used for recreational purposes. Among users, roughly
half are using daily, almost daily, or weekly. 41% of older Canadians reported
purchasing their cannabis exclusively from a legal source.
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Evidence for Medical Cannabis
As a majority of older Canadian cannabis users do so for medicinal
reasons, a summary of the conditions for which cannabis is most
frequently used by older adults is warranted. However, it should be noted
that while Health Canada granted access to cannabis for medical purposes
with the support of their physicians under the original Marihuana Medical
Access Regulations in 2001 and recreational marijuana was legalized in 2018,
cannabis has not been approved for use as a medicine for any indication by
Health Canada. Aside from a few synthetic cannabinoid products that have
been approved for clinical use for specific conditions, cannabis has not yet gone
through the regulatory processes required to be approved as a pharmaceutical
product as a result of limited evidence supporting its safety and effectiveness.

Recommended Prescribing
Guidelines of the Canadian Medical
Community
The Canadian Medical Association’s policy on cannabis for medical
purposes (last reviewed and approved in March 2019) is very reserved in
nature owing to the lack of evidence on the risks and benefits associated with
the use of cannabis, therefore making it difficult for physicians to advise their
patients appropriately and manage doses or potential side effects in conjunction
with concerns on the medico-legal liability of its prescription (Canadian Medical
Association, 2009). The Canadian Medical Association calls for
further research on efficacy and safety and increased support for
The Canadian
physicians on the use of cannabis for medical purposes. However,
Medical Association
in light of the reality of the increased interest in medicinal cannabis,
calls for further
a Canadian prescribing guideline committee (Allen et al., 2018) put
research on efficacy
forth general recommendations on medical cannabis use in order to
and safety …
provide a simplified approach to medical cannabinoid use in primary
care. The group issued a strong recommendation against the use
of medical cannabinoids for most medical conditions, again, owing to lack of
evidence of benefit and known harms. Based on reviews of the evidence in
neuropathic pain, palliative cancer pain, chemotherapy-induced nausea and
vomiting, and multiple sclerosis- or spinal cord injury-related spasticity, they
should only be considered for patients whose conditions are refractory to
standard medical therapies. When considered, there should be a discussion
between the individual and health care provider regarding the limited benefits
and more common harms (over medical marijuana). This assessment and
recommendation is echoed by the National Academies of Sciences, Engineering,
and Medicine in the US (a non-profit organization of national academics
providing independent, objective advice to inform policy with evidence);
evidence synopses suggest that only three conditions have an adequate volume
of evidence for prescription: chronic pain; cancer related nausea and vomiting;
and spasticity (NASEM, 2017).
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Chronic Pain
The literature relating to the efficacy of cannabis on chronic pain in older
adults is difficult to navigate. Many summaries of research studies on this
topic group together the underlying conditions that cause the chronic pain and
often group together the type of cannabis used; resulting in mixed results on its
efficacy (Aviram et al., 2017; Nugent et al., 2017; Häuser et al., 2018; Stockings
et al., 2018, CADTH 2019; Johal et al., 2020). While chronic pain increases in
prevalence with age, reviews of the literature do not specifically focus on older
populations and rarely present results of subgroups by age. Lastly, as with many
uses of cannabis for various medicinal indications, more high-quality studies are
needed (Montero-Oleas et al., 2020).
The most recent systematic review on the topic (Johal et al. 2020, of only
randomized control studies and included up to December 2018) found small,
but significant effects (up to six months) of cannabinoids in pain reduction
in patients with neuropathic pain related to multiple sclerosis and those with
other chronic neuropathic pain conditions, including HIV sensory neuropathy,
postsurgical or posttraumatic pain, diabetes, and fibromyalgia. While these
results are promising, the review does note that non-serious treatment related
adverse events (dizziness, throat discomfort, asthenia, fatigue, drowsiness, dry
mouth, increased appetite, hallucinations, nausea, and refractory spasticity)
reported for cannabinoids were greater versus a placebo. The documentation
of adverse events has been highlighted in other reviews and therefore
recommendations regarding of use of cannabis for treatment of pain have been
consistently tempered with caution to weigh the benefits and risks.

Osteoarthritis
Osteoarthritis is a common chronic condition affecting many older
Canadians. The symptom of osteoarthritis is pain, which may be persistent or
intermittent. The source of osteoarthritic pain is thought to be driven by acute
inflammatory flares, abnormal mechanical loading of damaged joint tissues,
and/or nerve damage. The endocannabinoid system, specifically receptors
in joints related to pain pathways are thought to be a potential target where
cannabinoids can exert an analgesic effect. Studies using animal models have
demonstrated promising results. Studies in humans are lacking but clinical trials
have begun (O’Brien and McDougall, 2018). Future studies also need to identify
which population (source of pain, inflammation, mechanical load, neuropathic)
will benefit the most from the various cannabis products available.
Similar to research in the area of osteoarthritis, there is a paucity of research
on the effect of cannabis specifically on rheumatoid arthritis. An early study has
shown Sativex (an oromucosal spray of a formulated extract of the cannabis
sativa plant) has a significant reduction in pain (Blake et al, 2006). The
Canadian Rheumatology Association, while acknowledging a need for research
in the area, recognizes the work done in the other areas of pain research and
the growing interest and so recommends rheumatologists provide pragmatic
advice to their patients (Fitzcharles et al, 2019).
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Neuropathic Pain
The symptoms of neuropathic pain include shooting and/or burning pain
or tingling and numbness. It can be severe and can present in waves. It is
commonly associated with peripheral nerve damage, for example with diabetes,
but has many other causes such as nerve or spinal cord compression or
chemotherapy. Reviews of research in this type of pain suggest some benefit
with cannabis-based medicines (Avriam 2017, Hauser 2018, CADTH 2019).
In one of the few Cochrane systematic reviews on the topic, it was found that
cannabis-based medicines may increase the number of people achieving
30% or greater neuropathic pain relief (moderate evidence) compared with
placebo (Mücke et al, 2018); although the authors note that none
of the studies included were considered “high-quality” evidence
…cannabis-based
and conclude the use of cannabis-based medicines should be at
medicines may
the discretion of the pain specialist. In Canada, the Canadian Pain
increase the number of Society, in line with most professional bodies, currently recommends
people achieving 30% cannabinoids as third-line agents (Mu 2017). However, the Cochrane
or greater neuropathic review did indicate that all cannabis-based medicines [at any dose;
herbal cannabis, plant-derived THC (dronabinol), synthetic THC
pain relief
(nabilone), plant-derived THC/CBD combination] pooled together
were superior to placebo. But again, in keeping with the weighing the
benefits with the risks, there was also moderate-quality evidence that more
people dropped out due to adverse events with cannabis-based medicines
compared to placebo (Mücke et al, 2018).
In the most recent review on the topic (Johal et al, 2020), small effects of
cannabinoids in pain reduction were summarized for patients with neuropathic
pain related to multiple sclerosis and those with other chronic neuropathic pain
conditions, including HIV sensory neuropathy, postsurgical or posttraumatic
pain, and diabetes. The effectiveness varied by the source of pain, duration of
treatment, and type of cannabis used but there was a trend for the efficacy of
cannabinoids administered orally to have the largest effect size, followed by
oromucosal sprays and inhaled (smoked) cannabis. However, an earlier review
(Avriam 2017) reported that the inhalation of cannabinoids showed relatively
better pain reduction effects.
In summary, there may be differences in effect of different types and doses of
cannabis-based medicines in different types of neuropathic pain. The optimal
ratio of THC/CBD still needs to be determined as well as potential adverse
events for each.
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Palliative Care
Pain and symptom control are common issues in palliative care.
Increasingly, cannabis as a therapeutic strategy in this context is being
explored. Treatment in palliative care often focuses on the treatment of cancer
pain, but many patients may want to address other common symptoms at end
of life, such as anxiety, depression, nausea, anorexia, or insomnia. Some of
the desired effects in using cannabis for palliative care may be related to the
therapeutic role for dealing with the despair of a terminal illness. Also, at much
higher doses, cannabis can induce temporary dissociative-like states, which
can create a “distancing” from pain experience. Though many patients may not
be receptive to these types of effects, some may consider them as a safer and
more desirable option than opioids. As evidence is largely inconclusive
for some of the symptoms, this should be a factor taken into account
consider in a terminal patient’s expectations (Cyr et al, 2018).

… some may
them as a safer and
more desirable option
than opioids.

Specifically, for pain, cannabis (Nabilone or Nabiximols) use has
traditionally been recommended by the medical community in
palliative care; only after other analgesic therapies have been
unsuccessful (Cyr et al, 2018). However, there is evidence that
cannabinoids (combined THC/CBD) are modestly effective in clinically
reducing pain in patients with malignant diseases (Darkovska-Serafimovska et
al, 2018). Its use was largely well-tolerated; however, the recognition of potential
side effects should be factored into the treatment discussion. Also, as delirium
can be common in terminal stages of cancer, it may be exacerbated by the use
of cannabinoids (Cyr et al, 2018).

Disability
An estimated one in five Canadians aged 15 years and over have one or
more disabilities that limit them in their daily activities. The percentage
increases with age, where an estimated one-quarter of all older Canadians
live with a disability (Statistics Canada, 2017). As the cause of disability
varies, it is not suitable to describe the effect of cannabis on ‘disability’ as a
whole. However, by examining the causes of disability, one can then assess if
cannabis can assist in the management of the disability. The most common
disability types among Canadian older adults, specifically, are pain, mobility,
and flexibility (often in combination). The role of cannabis in pain management
has been summarized earlier. With respect to mobility and flexibility, it is difficult
to discern the main causes of those disabilities, and the literature does not
describe any investigations specifically on those topics. However, one condition
that is characterized by mobility issues and reduced flexibility is Parkinson’s.
There is promising research in animal models, where synthetic cannabis was
shown to prevent these outcomes and protect parts of the brain associated with
Parkinson’s (Cassano et al, 2020). There is insufficient evidence in humans
(Montero-Oleas et al, 2020, NASEM 2017). Similarly, in another neurogenerative
disease (causing cognitive disability), animal studies have indicated success
in targeting factors associated with Alzheimer’s; but again, there is insufficient
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evidence in humans with respect to slowing down the progression of the
condition (Kim et al, 2019, Cassano et al, 2020). Another common disability
among older adults is visual impairment. One of the major causes is the
condition of glaucoma. The ability of cannabis to reduce intraocular pressure
associated with glaucoma is inconclusive. While it does have the ability to
reduce eye pressure, the dose required could produce other physiological
responses which would offset it (Novack 2016). As such, the Canadian
Ophthalmological Society does not support its use for treatment of glaucoma
(Rafuse and Buys, 2019).
With respect to self-therapeutic use of cannabis, it has been shown that
smoking and alcohol consumption have been used as coping strategies to deal
with the negative impact of disability. As such, the use of cannabis in a harms
reduction context requires attention as well.

Sleep
According to Statistics Canada, 26% of older Canadians report nighttime
insomnia symptoms (Chaput et al., 2018). One benefit that is commonly
reported by cannabis users is that it aids with sleep (Walsh et al., 2013) and
perhaps because of the reputation of cannabis to make one drowsy, individuals
seek it out to assist with sleep issues. However, research in this area is limited
(Babson et al., 2017) with the majority of reports related to sleep are secondary
outcomes to treatment for other conditions; that is, sleep was not the primary
outcome of the study and not objectively measured (Walsh et al., 2013).
Despite these limitations, certain strains of smoked THC and THC-derivatives,
alone or in combination with cannabidiol, may improve self-reported
sleep quality, sleep disturbances, and decrease sleep onset latency
… certain strains of
in specific subgroups (Kuhathasan et al., 2019). Cannabidiol may
smoked THC and
hold promise for REM sleep behavior disorder and excessive daytime
sleepiness, while nabilone may reduce nightmares associated
THC-derivatives,
with PTSD and may improve sleep among patients with chronic
alone or in
pain. Similarly, the National Academies of Sciences, Engineering,
combination with
and Medicine concluded that that there is moderate evidence that
cannabidiol, may
improve self-reported cannabis or cannabinoids are effective for improving short-term
sleep outcomes in individuals with sleep disturbance associated with
sleep quality, in
obstructive sleep apnea syndrome, fibromyalgia, chronic pain, and
specific subgroups.
multiple sclerosis (cannabinoids, primarily nabiximols) (NASEM, 2017).
The most recent critical review on clinical trials in this area similarly
indicates that although sleep remains one of the main reasons people seek
medicinal marijuana, to date there is a lack of high-quality placebo-controlled
controlled trials examining the use of cannabinoids specifically for treatment
of sleep disorders. In addition, many available studies used nonstandardized,
nonvalidated questionnaires and the use of validated objective and subjective
sleep measures is strongly encouraged in future research. Lastly, there remains
a large gap in the literature regarding the extent of potential side effects
associated with the use of cannabinoids for sleep disorders (Kuhathasan et al.,
2019).
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Recommendations for Medical
Cannabis Use by Older Adults
All reviews caution that there is a paucity of evidence for efficacy but an
increased risk of harm (Minerbi et al 2019). Any use of medical cannabis in
older adults should be individualized and account for the unique characteristics
of each person, including the symptoms requiring treatment, symptom severity,
comorbid conditions and possible adverse effects through open and informative
dialogue with health care professionals (Minerbi et al 2019). A pragmatic
approach to treating older persons with medical cannabis is presented in
Appendix I.

Limitations in the Literature
Clinical trials have mostly been short, often with heterogeneous patient
populations, especially for chronic pain, and with variable outcome measures.
Cannabinoid preparations are diverse and cannot be regarded as a single drug.
The molecular concentrations of THC and cannabidiol of pharmaceutical and
plant-based preparations differ, with the plant product containing a myriad
of other molecules. The shortcomings of studies partially explain the lack of
convincing conclusions lacking the rigorous design of clinical trials (Minerbi et al
2019). Adequately powered trials are needed to assess the efficacy and safety
of cannabinoids in older subjects, including a critical evaluation of the riskbenefit ratio.

This review is to provide information for general educational purposes only. It is
not a substitute for professional medical, policy or legal advice.
Funding for this review was received from Health Canada Substance Use
and Addictions Program

18

References
Abrams DI, Couey P, Shade SB, Kelly ME, Benowitz NL (2011). Cannabinoidopioid interaction in chronic pain. Clin PharmacolTher 90: 844–851.
Abuhasira R, Lihi Bar-Lev Schleider, Raphael Mechoulam, Victor Novack.
Epidemiological characteristics, safety and efficacy of medical cannabis in the
elderly. European Journal of Internal Medicine 49 (2018) 44–50.
Ahmed A, Geke A.H. vandenElsen, Angela Colbers, Marjolein A.vanderMarck,
David M. Burger, Ton B. Feuth, Marcel G.M. OldeRikkert, Cornelis Kramers.
Safety and pharmacokinetics of oral delta-9-tetrahydrocannabinol
in healthy older subjects: A randomized controlled trial. European
Neuropsychopharmacology (2014) 24, 1475–1482.
Ahmed A, Geke A.H. vandenElsen, Angela Colbers, Marjolein A.vanderMarck,
David M. Burger, Ton B. Feuth, Marcel G.M. OldeRikkert, Cornelis Kramers
Safety, pharmacodynamics, and pharmacokinetics of multiple oral
doses of delta-9-tetrahydrocannabinol in older persons with dementia.
Psychopharmacology (2015) 232:2587–2595. DOI 10.1007/s00213-0153889-y.
Alexander JC and Girish P. Joshi. A review of the anesthetic implications
of marijuana use. Proc (Bayl Univ Med Cent). 2019 Jul; 32(3): 364–371.
doi: 10.1080/08998280.2019.1603034
Arora K, Sara H. Qualls, Julie Bobitt, Gary Milavetz, and Brian Kaskie. Older
Cannabis Users Are Not All Alike: Lifespan Cannabis Use Patterns. Journal of
Applied Gerontology. 2019.
Aryana A, Williams MA. Marijuana as a trigger of cardiovascular events:
speculation or scientific certainty? Int J Cardiol.2007;118:141–4.
Asbridge M, Mann R, Cusimano MD, et al. Cannabis and traffic collision risk:
findings from a case-crossover study of injured drivers presenting to emergency
departments. Int J Publ Health 2014;59:395–404. doi:10.1007/s00038-0130512-z
Aviram J, Samuelly-Leichtag G. Efficacy of Cannabis-Based Medicines for
Pain Management: A Systematic Review and Meta-Analysis of Randomized
Controlled Trials. Pain Physician. 2017 Sep;20(6): E755-E796.
Babson KA, James Sottile , Danielle Morabito. Cannabis, Cannabinoids, and
Sleep: A Review of the Literature Review Curr Psychiatry Rep, 19 (4), 23. 2017.
Bhattacharyya, S., Morrison, P. D., Fusar-Poli, P., Martin-Santos, R., Borgwardt,
S., Winton-Brown, T., McGuire, P. K. (2010). Opposite effects of delta9-tetrahydrocannabinol and cannabidiol on human brain function and
psychopathology. Neuropsychopharmacology,35(3), 764–774. doi:10.1038/
npp.2009.184
Black and Joseph. Still Dazed and Confused: Midlife Marijuana Use by the Baby
Boom Generation. Deviant Behavior, 35:10, 822-841, DOI:10.1080/01639625.
2014.889994

19

Burggren A, Prabha Siddarth, Zanjbeel Mahmood, Edythe D. London, Theresa
M. Harrison, David A. Merrill, Gary W. Small, and Susan Y. Bookheimer.
Subregional Hippocampal Thickness Abnormalities in Older Adults with a History
of Heavy Cannabis Use. Cannabis and Cannabinoid Research. Volume 3.1,
2018. DOI: 10.1089/can.2018.0035.
Blake DR, Robson P, Ho M, Jubb RW, McCabe CS. Preliminary assessment of
the efficacy, tolerability and safety of a cannabis-based medicine (Sativex) in the
treatment of pain caused by rheumatoid arthritis. Rheumatology (Oxford). 2006
Jan;45(1):50-2.
Bobitt J, Sara H. Qualls, Melissa Schuchman, Robert Wickersham, Hillary
D. Lum, Kanika Arora, Gary Milavetz & Brian Kaskie. Qualitative Analysis of
Cannabis Use Among Older Adults in Colorado. Drugs & Aging. 2019. https://
doi.org/10.1007/s40266-019-00665-w
Bondallaz P, Favrat B, Chtioui H, Fornari E, Maeder P, Giroud C. Cannabis and its
effects on driving skills. Forensic Sci Int. 2016 Nov;268:92-102. doi: 10.1016/j.
forsciint.2016.09.007. Epub 2016 Sep 16.
Brown S, Ward G.M. Vanlaar, and Robyn D. Robertson Marijuana use among
drivers in Canada. 2000-2016. Traffic Injury Research Foundation. November
2019.
CADTH. Medical Cannabis for the Treatment of Chronic Pain: A Review of
Clinical Effectiveness and Guidelines. Ottawa: 2019 Jul. (Canadian Agency for
Drugs and Technologies in Health rapid response report: summary with critical
appraisal). ISSN: 1922-8147.
Canadian Institute for Health Information. Seniors and the Health Care System:
What Is the Impact of Multiple Chronic Conditions? An Analysis Brief. January
2011. https://secure.cihi.ca/free_products/air-chronic_disease_aib_en.pdf
Canadian Coalition for Senior’s Mental Health. Canadian Guidelines on
Cannabis Use Disorder Among Older Adults. 2019.
Canadian Medical Association. CMA Policy. Cannabis for Medical Purposes.
https://policybase.cma.ca/documents/policypdf/PD11-02.pdf 2019.
Carliner, H., Brown, Q. L., Sarvet, A. L., & Hasin, D. S. (2017). Cannabis use,
attitudes, and legal status in the US: A review. Preventive Medicine, 104, 13–
23. doi:10.1016/j.ypmed.2017.07.008
Cassano T, Villani R, Pace L, Carbone A, Bukke VN, Orkisz S, Avolio C, Serviddio
G. From Cannabis sativa to Cannabidiol: Promising Therapeutic Candidate for
the Treatment of Neurodegenerative Diseases. Front Pharmacol. 2020 Mar
6;11:124. doi: 10.3389/fphar.2020.00124.
Chaput JP, Jessica Yau, Deepa P. Rao and Charles M. Morin. Statistics Canada.
Health Reports. Prevalence of insomnia for Canadians aged 6 to 79. Health
Reports. Catalogue no. 82-003-X ISSN 1209-1367. December 2018.

20

Choi NG, Diana M. DiNitto and C. Nathan Marti. Older marijuana users’
marijuana risk perceptions: associations with marijuana use patterns and
marijuana and other substance use disorders. Int Psychogeriatr. Volume 30,
Issue 9 (Issue Theme: Quality of Care for Frail Older Adults). September 2018,
pp. 1311-1322.
Choi NG, C. Nathan Marti, Diana M. DiNitto & Bryan Y. Choi. Older adults’
marijuana use, injuries, and emergency department visits. 2018. The
American Journal of Drug and Alcohol Abuse. 44:2, 215-223, DOI:
10.1080/00952990.2017.1318891.
Choi NG, DiNitto DM, Marti CN. Risk factors for self-reported driving under the
influence of alcohol and/or illicit drugs among older adults. Gerontologist 2016;
56:282–291. doi:10.1093/geront/gnu070
Choi NG, DiNitto DM, Marti CN. Older marijuana users: Life stressors and
perceived social support. Drug Alcohol Depend. 2016. Dec; 169: 56–63.
Choi NG, DiNitto DM, Marti CN. Older adults who use or have used marijuana:
Help-seeking for marijuana and other substance use problems. J Subst Abuse
Treat. 2017 Jun;77:185-192. doi: 10.1016/j.jsat.2017.02.005.
Choi NG, Diana M DiNitto , C Nathan Marti . Older Adults Driving Under the
Influence: Associations with Marijuana Use, Marijuana Use Disorder, and Risk
Perceptions. 38 (12), 687-1707. Dec 2019. DOI: 10.1177/0733464817745379
Corsonello A, Pedone C, Incalzi RA (2010) Age related pharmacokinetic and
pharmacodynamic changes and related risk of adverse drug reactions. Curr
Med Chem 17:571–584.
Cox EJ, Neha Maharao, Gabriela Patilea-Vrana, Jashvant D. Unadkat, Allan
E. Rettie, Jeannine S. McCune, Mary F. Paine. A marijuana-drug interaction
primer: Precipitants, pharmacology, and pharmacokinetics. Pharmacology &
Therapeutics 201 (2019) 25–38.
Cyr C, Arboleda MF, Aggarwal SK, Balneaves LG, Daeninck P, Néron A, Prosk
E, Vigano A. Cannabis in palliative care: current challenges and practical
recommendations. Ann Palliat Med. 2018 Oct;7(4):463-477. doi: 10.21037/
apm.2018.06.04.
Darkovska-Serafimovska M, Serafimovska T, Arsova-Sarafinovska Z, Stefanoski
S, Keskovski Z, Balkanov T. Pharmacotherapeutic considerations for use of
cannabinoids to relieve pain in patients with malignant diseases. J Pain Res.
2018 Apr 23; 11:837-842. doi:10.2147/JPR.S160556.
Di Marzo V, Nephi Stella, and Andreas Zimmer. Endocannabinoid signalling
and the deteriorating brain. Nat Rev Neurosci. 2015 January; 16(1): 30–42.
doi:10.1038/nrn3876.
ElSohly MA, Zlatko Mehmedic, Susan Foster, Chandrani Gon, Suman Chandra,
and James C. Church. Changes in Cannabis Potency over the Last Two Decades
(1995-2014) - Analysis of Current Data in the United States. Biol Psychiatry.
2016 April 1; 79(7): 613–619. doi:10.1016/j.biopsych.2016.01.004.

21

Fairman BJ. Trends in registered medical marijuana participation across 13
US states and District of Columbia. Drug Alcohol Depend 2016;159:72–79.
doi:10.1016/j.drugalcdep.2015.11.015
Fitzcharles MA, Niaki OZ, Hauser W, Hazlewood G; Canadian Rheumatology
Association.
Position Statement: A Pragmatic Approach for Medical Cannabis and Patients
with Rheumatic Diseases. J Rheumatol. 2019 May;46(5):532-538. doi:
10.3899/jrheum.181120.
Han BH, Scott Sherman, Pia M. Mauro, Silvia S. Martins, James Rotenberg,
and Joseph J. Palamar. Demographic trends among older cannabis users
in the United States, 2006–13. Addiction. 2017 March; 112(3): 516–525.
doi:10.1111/add.13670.
Hauser W, Finn DP, Kalso E, Krcevski-Skvarc N, Kress HG, Morlion B, et al.
European Pain Federation (EFIC) position paper on appropriate use of cannabisbased medicines and medical cannabis for chronic pain management. Eur J
Pain. 2018;22(9):1547–64.
Häuser W, Petzke F, Fitzcharles MA. Efficacy, tolerability and safety of cannabisbased medicines for chronic pain management - An overview of systematic
reviews. Eur J Pain. 2018 Mar;22(3):455-470. doi: 10.1002/ejp.1118.
Hodges and Ashpole. Aging circadian rhythms and cannabinoids. Neurobiology
of Aging. 79. (2019) 110-118.
Johal H, Devji T, Chang Y, Simone J, Vannabouathong C, Bhandari M.
Cannabinoids in Chronic Non-Cancer Pain: A Systematic Review and MetaAnalysis. Clin Med Insights Arthritis Musculoskelet Disord. 2020 Feb
19;13:1179544120906461. doi: 10.1177/1179544120906461.
Kaskie B, Padmaja Ayyagari, Gary Milavetz, Dan Shane and Kanika Arora. The
Increasing Use of Cannabis Among Older Americans: A Public Health Crisis
or Viable Policy Alternative? Gerontologist, 2017, Vol. 57, No. 6, 1166–1172.
doi:10.1093/geront/gnw166
Kim SJ, Jin Won Yang, Kyung Han Kim, Jong Uk Kim, Tae Han Yook. A Review on
Studies of Marijuana for Alzheimer’s Disease – Focusing on CBD, THC. Journal
of Pharmacopuncture 2019;22[4]:225-230.
Kostadinov and Roche. Bongs and baby boomers: Trends in cannabis use
among older Australians. Australasian Journal on Ageing, Vol 36 No 1 March
2017, 56–59.
Kuerbis A. Substance Use among Older Adults: An Update on Prevalence,
Etiology, Assessment, and Intervention. Gerontology. 2019. DOI:
10.1159/000504363.
Kuhathasan N, Dufort A, MacKillop J, Gottschalk R, Minuzzi L, Frey BN. The
use of cannabinoids for sleep: A critical review on clinical trials. Exp Clin
Psychopharmacol. 2019 Aug;27(4):383-401. doi: 10.1037/pha0000285.

22

Lank PM, Crandall ML. Outcomes for older trauma patients in the emergency
department screening positive for alcohol, cocaine, or marijuana use. Am J Drug
Alcohol Abuse 2014;40:118–124. doi: 10.3109/00952990.2014.880450
Lau N, Sales P, Averill S, et al. Responsible and controlled use: older cannabis
users and harm reduction. Int J Drug Policy 2015;26:709–718. doi: 10.1016/j.
drugpo.2015.03.008
Linnebur SA, O’Connell MB, Wessell AM, McCord AD, Kennedy DH, DeMaagd
G, Dent LA, Splinter MY, Biery JC Jr, Chang F, Jackson RC, Miller SL, Sterling
T, Force AT (2005) Pharmacy practice, research, education, and advocacy for
older adults. Pharmacotherapy 25:1396–1430.
Lucas CJ, Galettis P, Schneider J. The pharmacokinetics and the
pharmacodynamics of Cannabinoids. Br J Clin Pharmacol. 2018;Jul:12.
Lum, HD, Kanika Arora, J. Alton Croker, Sara H. Qualls, Melissa Schachman,
Julie Bobitt, Gary Milavetz, and Brian Kaskie. Patterns of Marijuana Use and
Health Impact: A Survey Among Older Coloradans. Gerontology & Geriatric
Medicine. Volume 5: 1-9. 2019.
Mahvan TD, Michelle L. Hilaire, Allison Mann, Antoinette Brown, Becky Linn,
Taylor Gardner, Beryen Lai. Marijuana Use in the Elderly: Implications and
Considerations. The Consultant Pharmacist. June 2017 Vol. 32, No. 6.
Minerbi A, Häuser W, Fitzcharles Mary-Ann. Medical Cannabis for Older Patients
Drugs & Aging (2019) 36:39–51.
Montero-Oleas N, Arevalo-Rodriguez I, Nuñez-González S, Viteri-García A,
Simancas-Racines D. Therapeutic use of cannabis and cannabinoids: an
evidence mapping and appraisal of systematic reviews. BMC Complement Med
Ther. 2020 Jan 15;20(1):12. doi: 10.1186/s12906-019-2803-2.
Mu A, Erica Weinberg, Dwight E. Moulin, Hance Clarke. Pharmacologic
management of chronic neuropathic pain -Review of the Canadian Pain Society
consensus statement. Can Fam Physician 2017;63:844-52.
National Academies of Sciences, Engineering, and Medicine (NASEM). The
health effects of cannabis and cannabinoids. The current state of evidence and
recommendations for research. Washington, DC: National Academies Press;
2017.
Novack GD. Cannabinoids for treatment of glaucoma. Curr Opin Ophthalmol.
2016 Mar;27(2):146-50. doi: 10.1097/ICU.0000000000000242.
Nugent, SM , Benjamin J Morasco , Maya E O’Neil , Michele Freeman , Allison
Low, Karli Kondo , Camille Elven , Bernadette Zakher, Makalapua
Motu’apuaka , Robin Paynter , Devan Kansagara. The Effects of Cannabis
Among Adults With Chronic Pain and an Overview of General Harms: A
Systematic Review. Ann Intern Med, 167 (5), 319-331 2017.
O’Brien M and Jason J McDougall Cannabis and joints: scientific evidence
for the alleviation of osteoarthritis pain by cannabinoids Current Opinion in
Pharmacology 2018, 40:104–109.

23

Pizzol D, Jacopo Demurtas, Brendon Stubbs, Pinar Soysal, Corina Mason, Ahmet
Turan Isik, Marco Solmi, Lee Smith, and Nicola Veronese. Relationship Between
Cannabis Use and
Erectile Dysfunction: A Systematic Review and Meta-Analysis. American Journal
of Men’s Health. November-December 2019: 1–7.
Rafuse P, Buys YM. Medical use of cannabis for glaucoma. Can J Ophthalmol.
2019 Feb;54(1):7-8. doi: 10.1016/j.jcjo.2018.11.001.
Reece AS, Amanda Norman, Gary Kenneth Hulse. Cannabis exposure
as an interactive cardiovascular risk factor and accelerant of organismal
ageing: a longitudinal study. BMJ Open 2016;6:e011891. doi:10.1136/
bmjopen-2016-011891.
Reynolds, IR, Danielle R. Fixen, Bennett L. Parnes, Hillary D. Lum, Prajakta
Shanbhag, Skotti Church, Sunny A. Linnebur and Gretchen Orosz.
Characteristics and Patterns of Marijuana Use in Community-Dwelling Older
Adults. J Am Geriatr Soc. 2018 November; 66(11): 2167–2171. doi:10.1111/
jgs.15507.
Royal College of Psychiatrists, United Kington. Our Invisible Addicts (2nd edition,
CR211) Mar 2018. https://www.rcpsych.ac.uk/improving-care/campaigning-forbetter-mental-health-policy/college-reports/2018-college-reports/our-invisibleaddicts-2nd-edition-cr211-mar-2018
Salas-Wright, C. P., Vaughn, M. G., Cummings-Vaughn, L. A., Holzer, K. J., Nelson,
E. J., Abi Nader, M., & Oh, S. (2017). Trends and correlates of marijuana use
among late middle-aged and older adults in the United States, 2002-2014.
Drug and Alcohol Dependence, 171, 97–106. https://doi.org/10.1016/j.
drugalcdep.2016.11.031
Sexton, M, Carrie Cuttler, and Laurie K. Mischley, ND. A Survey of Cannabis
Acute Effects and Withdrawal Symptoms: Differential Responses Across User
Types and Age. The Journal of Alternative and Complementary Medicine. Volume
25, Number 3, 2019, pp. 326–335.
Singh A. Sajeev Saluja. Akshat Kumar. Sahil Agrawal. Munveer Thind. Sudip
Nanda. Jamshid Shirani. Cardiovascular Complications of Marijuana and
Related Substances: A Review. Cardiol Ther (2018) 7:45–59. https://doi.
org/10.1007/s40119-017-0102-x
Statistics Canada. Canadian Survey on Disability, 2017. The Daily. Wednesday,
November 28, 2018. https://www150.statcan.gc.ca/n1/en/dailyquotidien/181128/dq181128a-eng.pdf?st=0oHHEXTj.
Statistics Canada. National Cannabis Survey, Third Quarter 2019. The Daily,
Wednesday, October 30, 2019.
Stockings E, Campbell G, Hall WD, Nielsen S, Zagic D, Rahman R, Murnion
B, Farrell M, Weier M, Degenhardt L. Cannabis and cannabinoids for the
treatment of people with chronic noncancer pain conditions: a systematic
review and meta-analysis of controlled and observational studies. Pain. 2018
Oct;159(10):1932-1954.

24

Substance Abuse and Mental Health Services Administration. Center for
Behavioral Health Statistics and Quality. National Survey on Drug Use and
Health 2017. Rockville, MD: US Department of Health and Human Services.
2018. Available from: https://datafiles.samhsa.gov/.
Thayer RE, Sophie L. York, Williams Kent E. Hutchison, Angela D. Bryan.
Preliminary results from a pilot study examining brain structure in older adult
cannabis users and nonusers. Psychiatry Research: Neuroimaging. Volume 285,
30 March 2019, Pages 58-63.
Todd G, Robert A.Wilcox Jason M.White, Dominic Thewlis. History of cannabis
use is associated with altered gait. Drug and Alcohol Dependence. Volume
178, 1 September 2017, Pages 215-222. https://doi.org/10.1016/j.
drugalcdep.2017.05.017
van den Elsen GAH, A.I.A. Ahmed, M. Lammers, C. Kramers, R.J. Verkes,
M.A. van der Marck, M.G.M. Olde Rikkert. Efficacy and safety of medical
cannabinoids in older subjects: A systematic review. Ageing Research Reviews
14 (2014) 56–64
Walsh, Z., Callaway, R., Belle-Isle, L., Capler, R., Kay, R., Lucas, P., & Holtzman, S.
(2013). Cannabis for therapeutic purposes: Patient characteristics, access, and
reasons for use. The International Journal on Drug Policy, 24, 511–516. http://
dx.doi.org/10.1016/j.drugpo.2013.08.010
Weinstein G and Sznitman SR. The implications of late-life cannabis use on
brain health: A mapping review and implications for future research. Ageing
Research Reviews. (2020), doi: https://doi.org/10.1016/j.arr.2020.101041.
Wu LT and Blazer DG. Illicit and Nonmedical Drug Use Among Older
Adults: A Review. J Aging Health. 2011 April; 23(3): 481–504.
doi:10.1177/0898264310386224.
Yoo, Hye Bin, Jennifer DiMuzio & Francesca M. Filbey. Interaction of Cannabis
Use and Aging: From Molecule to Mind. Journal of Dual Diagnosis. 2019. DOI:10.
1080/15504263.2019.1665218

25

Appendix 1: A pragmatic approach to treating older persons with medical
cannabis (adapted from Minerbi et al 2009).
Why am I considering using Cannabis?

E.g. Pain, agitation, anorexia, insomnia, anxiety

What are all treatment options?

Have other treatments been explored.
Example psychological, physical therapy, other
medications.

Establish your expectations

Depending on the indication for use, what
does the science say compared to anecdotal
information from other people who have tried it.

Consider possible side effects

Cardiovascular risk
Risk of falling
Existing mental health issues
Interaction with other medications
Cognitive impairment
Driving

Assess Risk Benefit

Is potential improvement in symptoms and
quality of life greater than potential risk for you.

Begin Use

Start with lowest available dosing
Log your intake and experiences
Involve family or friends to monitor side effects
and assure safety – new users can consider
having someone with them on their first try and
in a safe comfortable location.

Re-evaluate

Was there a benefit with use? Were there any
side effects? Did the benefits outweigh the
side effects? Change dose? Either higher or
lower?
Try a different method of ingestion?
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