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ABSTRACT 

 
Objective: Cannabis is being used as a therapeutic option by patients around the globe, and older patients 

represent a rapidly growing subset of this population. This study aims to assess the patterns of medical 

cannabis use in patients over 50 years of age and its effect on health outcomes such as pain, sleep, quality 

of life, and co-medication. Method: The Medical Cannabis in Older Patients Study (MCOPS) is a multi-site, 

prospective observational study examining the real-world impact of medical cannabis use on patients over 

age 50 under the guidance of a health care provider. The study included validated instruments, with 

treating physicians collecting detailed data on participant characteristics, medical cannabis and co-

medication use, and associated impacts on pain, sleep, quality of life, as well as adverse events. Results: 

Inclusion criteria were met by 299 participants. Average age of participants was 66.7 years, and 66.2% of 

respondents identified as female. Approximately 90% of patients used medical cannabis to treat pain-

related conditions such as chronic pain and arthritis. Almost all patients reported a preference for oral 

cannabis products (e.g., extracts, edibles) rather than inhalation products (e.g., flower, vapes), and most 

preferred oral formulations high in cannabidiol and low in tetrahydrocannabinol. Over the six-month study 

period, significant improvements were noted in pain, sleep, and quality of life measures, with 45% 

experiencing a clinically meaningful improvement in pain interference and in sleep quality scores. 

Additionally, nearly 50% of patients taking co-medications at baseline had reduced their use by the end of 

the study period, and quality of life improved significantly from baseline to M3 and from baseline to M6, 

with an incremental cost per quality-adjusted life-year (QALY) of $25,357.20. No serious adverse events 

(SAEs) were reported. Conclusions: In this cohort of older patients, most of whom suffered from pain-related 

conditions, medical cannabis seemed to be a safe and effective treatment. Most patients experienced 

clinically significant improvements in pain, sleep, and quality of life and reductions in co-medication. The 

cost per QALY was well below the standard for traditional pharmaceuticals, and no SAEs were reported, 

suggesting that cannabis is a relatively safe and cost-effective therapeutic option for adults dealing with 

age-related health conditions. 
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In Canada, a growing number of adults aged 

50 and older are turning to cannabis for treatment 

of age-related ailments (Ahamed et al., 2020; 

Brown et al., 2020; Lloyd & Striley, 2018). Older 

patients tend to present with potentially 

confounding factors, such as polypharmacy, 

pharmacokinetic changes, and complex medical 

profiles. The many health conditions for which 
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older patients are using medical cannabis have been 

documented via patient surveys and cross-sectional 

studies. While a large online survey of cannabis 

consumers in Canada and the US stemming from 

Wave 1 of The International Cannabis Policy Study 

(ICPS) conducted in 2018 found a higher prevalence 

of self-reported medical use in respondents <56 years 

old, a focus in the treatment of chronic pain 

conditions was found across the age spectrum (Leung 

et al., 2022). However, a study of invoice data 

tracking dispensary purchases in New York State 

found that patients ≥65 older (n = 2991) were more 

likely to use cannabis for cancer and Parkinson’s 

disease, to use sublingual tinctures, and to start 

treatment with lower THC/higher CBD products 

(Kaufmann et al., 2022. ). Moreover, a large clinic-

based study of older patients in Canada (n = 9766) 

that gathered data from 2014-2020 found chronic 

pain was the most cited primary indication, and that 

older patients had a preference for high CBD orally-

ingested cannabis oil. The majority reported 

improvements in pain, sleep and mood (p < 0.0001), 

and 35.6% reduced their use of opioids, and 19.9% 

reduced the use of benzodiazepines. The study 

concludes by citing the need for additional research 

to better determine indications, dosages and 

associated patient outcomes (Tumati et al., 2022). 

Comprehensive clinical evidence for the 

effectiveness of cannabis-based products is limited to 

a few indications, such as pediatric epilepsy (Bialer 

& Perucca, 2020), chronic pain (Häuser et al., 2018), 

spasticity associated with multiple sclerosis (The 

Health Effects of Cannabis and Cannabinoids, 2017), 

and chemotherapy-induced nausea and vomiting 

(Gottschling et al., 2020; Grimison et al., 2020; Maida 

& Daeninck, 2016; Sarris et al., 2020; Smith et al., 

2015). Additionally, numerous observational studies 

have reported significant reductions in symptoms 

and high satisfaction levels with cannabis-based 

products (Cahill et al., 2021; Schilling et al., 2021; 

Sexton et al., 2016; Tumati et al., 2022; Yang et al., 

2021). Furthermore, recent studies have 

hypothesized that cannabis can function as a 

substitute for many traditional pharmaceutical 

medications such as opioids, benzodiazepines, and 

anti-depressants (Corroon et al., 2017; Kvamme, 

Pedersen, Alagem-Iversen, et al., 2021; Lucas et al., 

2021), which may prove especially pertinent for older 

patients, who are more likely to hold multiple 

prescriptions that include drugs with potentially 

serious adverse effects. Of particular relevance, 

patient surveys show that reduction of 

pharmaceutical medications is a motivating factor 

for initiating medical cannabis treatment (Adams et 

al., 2021; Lucas et al., 2021; Lucas & Walsh, 2017), 

and US states where cannabis has been legalised 

have seen reductions in the use of many 

pharmaceuticals (Raman & Bradford, 2022a), 

including opioids (Bradford et al., 2018; Shi et al., 

2019). 

In order to increase the state of knowledge 

regarding the use of cannabis-based products by 

older patients, we have conducted a multi-site, 

longitudinal, observational study to examine the 

real-world effects of medical cannabis on the health 

and well-being of patients over 50 years of age who 

are receiving cannabis treatment under the guidance 

of a physician in a naturalistic setting. The primary 

objectives of the Medical Cannabis in Older Patients 

Study (MCOPS) were to assess safety and patterns of 

use; to evaluate the impact of medical cannabis on 

health outcomes, with a focus on pain, sleep and 

quality of life; and to explore changes in co-

medication use and the associated 

pharmacoeconomics of medical cannabis use in this 

older patient population. 

  

METHODS 
 

Recruitment  
 

Medical clinics across Canada that were 

identified as having a high percentage of older 

patients were contacted about the study. All 

participating sites went through ethics review 

and approval by Advarra, an independent service 

provider, prior to launch (protocol 

#Pro00059863).  

Lead physicians were required to provide proof of 

completion of Tri-Council Policy Statement 2 Course 

on Research Ethics training prior to ethics review 

and launch of the study site. Physicians were 

compensated for unbillable time and resources 

needed to administer the study at a rate of $50 for 

each completed set of surveys.  

Inclusion criteria were patients who had a 

permanent fixed address, had no previous 

recommendation/prescription from a physician for 

the use of medical cannabis, were over 50 years old, 

had the capacity to consent for themselves, could 

read, write, and speak English, and had chosen to 

initiate the use of Tilray medical cannabis products 

in their course of treatment. Patients were offered a 

15% discount on all cannabis products purchased 



Medical Cannabis for Patients Over Age 50              

 
from Tilray for the duration of the study, as 

confirmed by follow-up visits and completion of 

survey measures at those time points.  

 

Instruments  
 

The survey included seven instruments, four of 

which were self-administered by patients: a 

demographic survey, the Pittsburgh Sleep Quality 

Index (PSQI) (Buysse et al., 1989), the EuroQol 5-

dimension 5-levels questionnaire (EQ-5D-5L) 

(Herdman et al., 2011), and the Cannabis Use Survey 

(Baron et al., 2018; Lucas & Walsh, 2017). The other 

three instruments were administered by physicians: 

the Brief Pain Inventory (BPI) (Cleeland & Ryan, 

1994), the Medical Cannabis and Prescription Drug 

Questionnaire (MCPDQ), and the Adverse Events 

Survey (AES).  

The MCPDQ and the AES were developed 

specifically for this study. The MCPDQ provides a 

detailed inventory of medical cannabis and 

prescription drug use at all timepoints via multiple 

choice options inquiring about the methods of use 

tried as well as preferred primary method of use (e.g,. 

joint, waterpipe/bong, oil/edible, vaporizer for flower, 

vape pen, topical); type of cannabis currently used 

(indica, sativa, hybrid); use of extracts (yes/no), and if 

yes, preferred type of extract (2:100 THC/CBD, 1:25 

THC/CBD; 5:20 THC/CBD; 10:10 THC/CBD and 

25:0 THC/CBD), along with associated average 

dosing for both flower (in grams per day), and/or 

extracts (times used per day). In addition, the 

MCPDQ gathered retrospective information on daily 

and nondaily prescription drug use in milligrams per 

dose and doses per day or week (where applicable) at 

each medical visit, and has an autofill function 

connected to the National Drug Data File (NDDF), a 

US-based national prescription drug database, to 

ensure that consistent generic prescription drug 

names were used in order to facilitate final 

longitudinal analysis. 

The Adverse Event Survey was administered at 

each follow up visit, starting with the following 

question: “Have you experienced any adverse events 

since the previous study visit?” If the response was 

“yes”, a drop-down menu of common AEs reported in 

other medical cannabis studies presented a series of 

options to chose from (confusion/disorientation, 

depression, dizziness/lightheaded/faint, drowsiness, 

feeling too high, nausea/vomiting). A catch-all of 

“other” enabled a textual response for AEs not listed 

in the drop-down menu. If an AE was reported, a 

severity scale of 1-10 was provided for each event, 

followed by a question assessing the relationship 

between the AE and medical cannabis use (Did 
the event begin within 1 hour of medical cannabis 
use?; More than 1 hour before or after use?; Or 

cannot recall). This was followed by a question 

regarding what action was taken by the patient 

and physician (none; medical cannabis use was 
temporarily disrupted; medical cannabis use 
stopped until today; patient was hospitalized), 

and finally, what was the outcome of the AE 

(patient recovered; patient did not recover). 

Data was collected at three timepoints: 

baseline, 2–3 months post-baseline (M3), and 6 

months post-baseline (M6). Baseline data was 

collected between 2018 and 2020, with a final cut-

off of 15 August 2020 to allow time for follow-up to 

M6. The demographic survey was completed at 

baseline, the Adverse Events Survey at M3 and 

M6, and the remaining measures at all three time 

points, except for the BPI. Only patients that 

reported chronic pain or an associated pain 

disorder such as arthritis or headaches/migraines 

as a primary condition at baseline and subsequent 

timepoints completed the BPI at baseline and the 

ensuing timepoints. 

Due to public health measures related to 

COVID-19, which encouraged social distancing 

and use of telemedicine, the majority of M3 and 

M6 surveys were conducted via telemedicine or 

telephone.  

 

Statistical Analysis  
 

Mixed effects linear regression modelling was 

used to assess differences between baseline versus 

M3 or M6 for BPI pain severity, BPI pain 

interference, PSQI, EuroQol-5D-5L utility score, 

and co-medication costs. Proportional analysis 

using the Chi-square test (for categorical 

variables with all expected cell counts ≥ 5) or 

Fischer’s Exact test (for categorical variables with 

any expected cell count < 5) was employed to 

identify significant differences in medication use.  

Based on thresholds identified in the 

literature, minimal clinically important difference 

(MCID) scores were estimated for the BPI and 

PSQI (Buysse et al., 2011; Mathias et al., 2011): 

BPI: a decrease of at least -2; PSQI: a decrease of 

at least -3.  

Analysis of BPI and PSQI scores included all 

patients for whom data was available, irrespective 
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of the primary condition treated with medicinal 

cannabis. Analysis of co-medication use included 

all patients for whom data was available, with 

pain medications sub-categorized as opioid 

medications, non-opioid pain medications (e.g., 

NSAIDs, non-opioid analgesics), as well as “any 

pain medication” that also included anti-seizure 

medications often used to treat chronic pain. 

For the pharmacoeconomic analyses, 

medication costs were acquired through searches 

of the BC and Ontario drug formularies as well as 

a national commercial pharmacy. Using this 

information and QALY results from the EQ-5D-

5L, incremental cost-utility ratios were calculated 

for medical cannabis use. Due to the single-arm 

nature of the study, it was not possible to assess 

incremental cost-utility ratios against a 

comparable population that did not use medical 

cannabis. Accordingly, a counterfactual scenario 

was employed with the assumption that, in the 

absence of medical cannabis treatment, 

participant baseline values would remain 

constant over the six-month follow-up period.  

 

RESULTS 
 

Nine clinics in British Columbia and Ontario 

participated in the study, recruiting a total of 417 

patients. Of these, 299 met the inclusion criteria, 

which included a baseline visit prior to August 15, 

2020 and at least one follow-up visit at M3 or M6. 

Data was available for 299 patients at baseline, 240 

patients at M3, and 225 patients at M6.  

 

Participant characteristics and primary medical 
condition  
 

Participant characteristics and primary medical 

condition are shown in Table 1. This population was 

mostly female (66.2%), with a mean age of 66.7 years 

old. Thirty-three point eight percent report having a 

college degree or higher, 25.1% report working full or 

part time, 62.5% were retired, and 10.4% were 

unable to work due to a disability. Annual household 

income was quite low, with 47.8% reporting annual 

household incomes of less than $40,000. In terms of 

ethnicity, we saw an over-representation of White 

participants (87.6%), and an under-representation of 

all other ethnicities. Self-reported knowledge and 

experience with cannabis at baseline was low, with a 

mean rating of 30.4 on a scale of 1 (no knowledge and 

experience) to 100 (very knowledgeable and 

experienced). Chronic pain (60.5%), arthritis (20.5%), 

and insomnia (11.9%) were the most common 

primary conditions cited by participants, with 1.6% 

citing use for anxiety disorder. 

 

Table 1. Participant characteristics and primary 
medical condition associated with medical cannabis 
use. 

Variable 

Results for N = 299 

(n, %) 

Gender  
Male  101 (33.8%) 

Female  198 (66.2%) 

Age  
Mean (SD)  66.7 (9.5) 

Median (Q1, Q3)  66.0 (59.0, 73.0) 

Range  51.0 – 92.0 

Highest degree completed 

High school or lower  198 (66.2%) 

College or higher  101 (33.8%) 

Employment Status 

Working full time 50 (16.7%) 

Working part time 25 (8.4%) 

Unemployed but not looking for 

work 6 (2.0%) 

Retired 187 (62.5%) 

Unable to work (disabled) 31 (10.4%) 

Annual Household Income 

Less than $40,000 143 (47.8%) 

$40,000 - $69,000 82 (27.4%) 

$70,000 - $99,000 38 (12.7%) 

$100,000 - $129,000 23 (7.7%) 

$130,000 or more 13 (4.3%) 

Ethnicity  
Caucasian (White)  262 (87.6%) 

Hispanic (e.g., Mexican, Central 

American, South America, etc.)  9 (3.0%) 

Asian (e.g., Chinese, Japanese, 

Korean, Vietnamese, etc.)  7 (2.3%) 

South Asian (e.g., East Indian, 

Pakistani, Sri Lankan, etc.)  11 (3.7%) 

Black (e.g., African, Caribbean, 

etc.)  5 (1.7%) 

Aboriginal/First Nation  4 (1.3%) 

Metis  1 (0.3%) 

Other 4 (1.3%) 

 

Results for N = 185 

(n, %)* 

Primary Condition 

Chronic Pain  112 (60.5%) 

Arthritis  38 (20.5%) 

Insomnia  22 (11.9%) 

Anxiety Disorder  3 (1.6%) 

Others 10 (5.4%) 

Note. *Since patients were cannabis-naïve at baseline, the 

data on primary condition for which they actually used 

medical cannabis was collected at M3. 
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Patterns of Use 
 

At baseline, 27 patients (9.0%) reported they had 

used cannabis in the previous 4 weeks, and their 

primary methods of use included oral products (n = 

11), vaporizers (n = 7), joints (n = 7), water bongs (n 

= 1), and topical products (n = 1). Of those 27 patients, 

12 (44.4%) reported that their cannabis use was 

recreational, and 15 (55.6%) were self-medicating 

prior to gaining the support of their physician for 

medical use.  

Of the 223 participants that remained in the 

study at M6, 100 reported not using medical 

cannabis in the past 4 weeks but continued to 

participate in the study nonetheless. Of the 

remaining 123 patients that did continue to use 

cannabis, 95.9% (n = 119) reported using orally 

administered products as their primary method of 

use, 4 (3.3%) reported using joints, and 1 (0.8%) 

reported using a vaporizer. During the treatment 

period, patients used cannabis twice a day on average 

(mean ± SD = 2.1 ± 1.0 and 1.8 ± 0.9 times per day at 

M3 and M6, respectively) and 7 days per week on 

average (mean ± SD = 6.8 ± 1.0 and 6.7 ± 1.2 days at 

M3 and M6, respectively).  

Among patients who reported using inhalational 

products, all preferred formulations were high in 9-

tetrahydrocannabinol (THC). Among patients who 

reported using orally administered products, most 

preferred formulations were cannabidiol (CBD) 

dominant (M3 = 78.9% and M6 = 72.6%), followed by 

balanced THC/CBD products (M3 = 20.6% and M6 = 

21.6%) and THC dominant products (M3 = 0.6% and 

M6 = 6.0%). 

 

Impact of Medical Cannabis on Pain 
 

Of the patients that reported chronic pain or an 

associated pain disorder such as arthritis or 

headaches/migraines as a primary condition at 

baseline and subsequent timepoints and that used 

medical cannabis in the previous four weeks, BPI 

scores for pain severity and pain interference 

decreased significantly at both M3 and M6 compared 

to baseline. Baseline scores for pain severity were a 

mean of 5.89 and median of 5.75 (n = 179), decreasing 

to 4.92 and 5.0 respectively at M3 (n = 144) and 4.96 

and 5.0 at M6 (n = 136). BPI scores for pain 

interference saw an even greater decline, from a 

mean of 5.81/median of 6.0 at baseline, to 4.03/3.79 

at M3, and 3.87/3.64 at M6 (Table 2). Of the 131 

participants with chronic pain for whom a difference 

between baseline and M6 could be calculated, 31% (n 

= 40) saw clinically meaningful improvements in 

pain severity, and 45% (n = 59) saw clinically 

meaningful improvements in pain interference.

 

 

Table 2. Changes in BPI scores from baseline to M3 and M6. 

Characteristics Baseline (N = 299) M3 (N = 240) M6 (N = 225) 

BPI Severity Scale 

N 179 144 136 

Mean (SD) 5.89 (1.82) 4.92 (2.08) 4.96 (2.19) 

Median (Q1, Q3) 5.75 (4.75, 7.00) 5.00 (3.50, 6.31) 5.00 (3.25, 6.50) 

Range 1.00 - 10.00 0.00 - 10.00 0.00 - 10.00 

BPI Interference Scale 

N 179 144 136 

Mean (SD) 5.81 (2.29) 4.03 (2.54) 3.87 (2.63) 

Median (Q1, Q3) 6.00 (4.29, 7.64) 3.79 (1.86, 6.14) 3.64 (1.57, 5.86) 

Range 0.00 - 10.00 0.00 - 10.00 0.00 - 10.00 

 

 

 

Impact of Medical Cannabis on Sleep Quality 
 

Sleep quality saw statistically significant 

improvements at both M3 and M6. Baseline PSQI 

mean/median scores were 10.86/11 respectively (n 

= 299), decreasing to 8.55/8.0 at M3 (n = 238), and 

8.51/8.0 at 6 months (n = 224) (Table 3). Of the 224 

participants for whom a difference between 

baseline and M6 could be calculated, 100 (45%) 

showed a clinically meaningful improvement in 

sleep quality.
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Table 3. Changes in PSQI scores between baseline, M3 and M6. 

 Baseline (N = 299) M3 (N = 240) M6 (N = 225) 

Global scale    
N 299 238 224 

Mean (SD) 10.86 (4.39) 8.55 (3.91) 8.51 (4.01) 

Median (Q1, 

Q3) 11.00 (7.50, 14.00) 8.00 (6.00, 12.00) 8.00 (6.00, 12.00) 

Range 1.00 - 20.00 0.00 - 19.00 0.00 - 19.00 

 

 

Impact of Medical Cannabis on Quality of Life 
 

Figure 1 highlights improvements in quality of 

life. Results from EQ-5D-5L show statistically 

significant improvements in quality of life from 

baseline to M3 and M6. The most notable 

improvements over study visits were observed in 

the domains of ability to complete usual activities, 

pain/discomfort, and anxiety/depression over the 

course of the study, characterized by increasing 

proportions of individuals in the least severe 

category (level 1). Additionally, Visual Analogue 

Scale (VAS) scores increased from a mean of 61.81 

at baseline, to 67.54 at M3, and 68.52 at M6.

 

Figure 1. EQ-5D-5L categories over time, stratified by the five domains. 
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Changes in Co-Medication Following Medical 
Cannabis Initiation 
 

Table 4 shows changes in prescription drug 

use between baseline (pre-medical cannabis 

initiation), M3, and M6 by drug category. 

Percentages are based on the total number of 

patients with data at that time point (n). Almost 

half of all patients were using some kind of pain 

medication at baseline (47.2%; n = 299). For each 

medication category, the percentage of all patients 

using that type of medication decreased from 

baseline to M3, with further decreases at M6 for 

all medications except for benzodiazepines and 

antiseizure medications. When considering only 

patients who were using pain medications at 

baseline (47.2%; n = 141), the proportion of those 

still using pain medications decreased 

significantly at M3 and M6 (p < 0.05).

 

Table 4. Changes in prescription drug use between baseline, M3 and M6. 

Medication Class 

Baseline  

(N = 299) 

M3  

(N = 240) 

M6  

(N = 225) 

Opioids 74 (24.7%) 46 (19.2%) 41 (18.2%) 

Non-opioid pain/anti-inflammatory 86 (28.8%) 55 (22.9%) 48 (21.3%) 

Stimulants 0 (%) 0 (%) 0 (%) 

Benzodiazepines 10 (3.3%) 5 (2.1%) 7 (3.1%) 

Muscle relaxants/Sleep aids 18 (6.0%) 1 (0.4%) 5 (2.2%) 

Antidepressants 31 (10.4%) 13 (5.4%) 8 (3.6%) 

Antiemetics 2 (0.7%) 0 (0.0%) 0 (0.0%) 

Antipsychotics 1 (0.3%) 0 (0.0%) 0 (0.0%) 

Antiseizure 40 (13.4%) 16 (6.7%) 16 (7.1%) 

Diabetes medications 28 (9.4%) 14 (5.8%) 10 (4.4%) 

Blood pressure medications 31 (10.4%) 10 (4.2%) 8 (3.6%) 

Any pain-related medication 142 (47.5%) 84 (35.0%) 70 (31.1%) 

 

 

Figure 2 highlights the percentage of patients 

at each time point who were still using opioids, 

non-opioids, or any type of pain medication 

relative to the number of patients at that 

timepoint who reported using pain medication at 

baseline. We saw statistically significant declines 

in all three pain medication categories, with most 

of the declines in use taking place between 

baseline and M3 (p < 0.05).

 

Figure 2. Use of pain medication among patients using those medications at baseline.  

 
Note. * p < 0.05 (change compared to baseline). 
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Pharmacoeconomic Analysis 
 

As shown in Table 5, there was a significant 

decrease in mean 30-day co-medication costs over 

time, both as a percentage of all patients and as a 

percentage of only those patients with co-medication 

costs at baseline. Among ‘all patients’ the decrease 

was from a mean of $42.60 per month at baseline (SD 

= $150.80) down to $17.90 (SD = $46.30) at M3, and 

$17.10 at M6 (SD = $53.80), representing a mean 

monthly savings of $25.50, and a 59.9% decline in 

monthly costs between baseline and M6.  

 

Table 5. 30-day medication costs over time. 
 

Baseline M3 M6 

Costs among all patients 

N 209 192 180 

Mean 

(SD) 

$42.6 

(150.8) 

$17.9 

(46.3)* 

$17.1 

(53.8)* 

Median 

(Q1, Q3) 

5.0 (0.0, 

35.4) 

0.0 (0.0, 

9.8)* 

0.0 (0.0, 

5.2)* 

Costs among those with baseline costs 

N 120 76 75 

Mean 

(SD) 

$74.1 

(193.3) 

$26.1 

(55.4)* 

$28.7 

(69.5)* 

Median 

(Q1, Q3) 

27.7 (7.6, 

71.0) 

0.0 (0.0, 

19.0)* 

0.0 (0.0, 

14.9)* 

Note. * p < 0.05 (change compared to baseline) 

Among patients with medication costs at 

baseline, mean monthly medication costs 

dropped from $74.10 at baseline (SD = $193.30) 

down to $28.70 at M6 (SD = $69.50), 

representing a $45.40 mean monthly savings, 

and a 61.3% decline in prescription medication 

costs. 

With respect to medical cannabis costs, the 

three most popular formulations for orally 

administered medical cannabis products were 

considered, based on percentage of patients at 

M6, their estimated cost per use (based on an 

average of 1.5 mL per use), and their estimated 

cost per month (based on mean self-reported 

cannabis use per day and 30.5 days per 

month).  

Table 6 shows medical cannabis costs over 

the six-month study period, QALYs, and 

incremental cost-effectiveness ratios for all 

patients and for patients who were using 

prescription medications at baseline. For both 

populations, the incremental cost-utility ratio, 

which was $25,357 and $18,522 Canadian 

Dollars respectively, was well below the 

standard threshold of $50,000USD per QALY. 

 

 

 

Table 6. Incremental cost-utility analysis for medical cannabis treatment. 

 

All patients Patients with medication use at baseline 

Observed 

Counter- 

factual Difference Observed 

Counter- 

factual Difference 

Medical 

cannabis costs $1,174.80 $255.60 $919.20 $1,231.80 $444.60 $787.20 

QALY 0.331 0.295 0.036 0.333 0.29 0.043 

 Incremental cost per QALY 

 $25,357.20 $18,522.30 

 

 

Adverse Events 
 

As Table 7 illustrates, a total of 13 adverse 

events were reported during the study, none of 

which were considered serious adverse events 

(SAEs). Out of the 13 reports of adverse events, 

one patient reported such events at both M3 and 

M6, and four patients who reported adverse 

events during baseline-M3 did not experience any 

events during M3-M6. Additionally, two patients 

who did not report any events during baseline-M3 

reported events during M3-M6. 

Out of participants who reported adverse 

events at M3 follow up, the majority experienced 

dizziness, drowsiness, and nausea, typically 

within 1 hour of using medical cannabis. At both 

timeframes, most participants did not take any 

specific action related to the adverse event, and 

subsequently recovered. However, three 

participants stopped using medical cannabis 

following the adverse event they experienced. 
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Table 7. Adverse event characteristics, context, and outcomes.  

 

M3  

(N = 240) 

M6  

(N = 225) 

Describe the adverse event that you experienced   

Confusion/ disorientation 1 (0.4%) 0 (0.0%) 

Depression 0 (0.0%) 1 (0.4%) 

Dizziness/ lightheaded/ faint 2 (0.8%) 1 (0.4%) 

Drowsiness 1 (0.4%) 0 (0.0%) 

Feeling too high 2 (0.8%) 0 (0.0%) 

Nausea and/or vomiting 4 (1.7%) 0 (0.0%) 

Other 0 (0.0%) 1 (0.4%) 

AMONGST INDIVIDUALS WITH ANY ADVERSE EVENT N = 10 N = 3 

Self-rated symptom severity on a scale of 1 to 10   

Mean (SD) 6.1 (1.9) 6.3 (4.0) 

Median (Q1, Q3) 6.0 (4.2, 7.8) 7.0 (4.5, 8.5) 

Range 4.0 - 9.0 2.0 - 10.0 

What was the adverse events relationship to your medical 

cannabis use?   

Event began within 1 hour of medical cannabis use 7 (70.0%) 1 (33.3%) 

Event began more than 1 hour before or after medical 

cannabis use 2 (20.0%) 0 (0.0%) 

Cannot recall 1 (10.0%) 2 (66.7%) 

What action did you take?   

None 5 (50.0%) 2 (66.7%) 

Medical cannabis use interrupted temporarily 2 (20.0%) 1 (33.3%) 

Medical cannabis use stopped completely (until today) 3 (30.0%) 0 (0.0%) 

What was the outcome?   

Recovered 8 (80.0%) 2 (66.7%) 

 

 

 

DISCUSSION 
 

Adults over age 50 represent a rapidly growing 

segment of patients seeking cannabis-based 

products to treat a variety of health conditions, 

many of which are related to aging. In the present 

observational study, adults over 50 years of age 

(mean age 66.7) were treated with medical 

cannabis for six months under the guidance of a 

physician, and validated instruments for 

measuring pain, sleep, and quality of life were 

employed to evaluate patient outcomes.  

Among study participants, the most common 

primary conditions for initiating medical cannabis 

treatment were chronic pain, arthritis, and 

insomnia, which is consistent with several 

previous studies (Cahill et al., 2021; Kvamme, 

Pedersen, Alagem-Iversen, et al., 2021; Leung et 

al., 2022; Lucas & Walsh, 2017), including those 

focusing on medical cannabis use by older patients 

(Brown et al., 2020; Kaufmann et al., 2022; Lum 

et al., 2019). MCOPS used a number of validated 

instruments to assess these health outcomes, and 

scores for pain severity/pain interference (BPI), 

and sleep quality (PSQI) saw statistically 

significant improvements over the 6 months of the 

study.  

Reductions in the use of traditional 

prescription medications following the initiation 

of medical cannabis under guidance of a health 

care practitioner can also be viewed as further 

evidence of treatment tolerability and 

effectiveness. MCOPS saw a statistically 

significant reduction in the ratio of patients 
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taking any type of prescription medication, as well 

as pain medications, antidepressants, and sleep 

aids. These results are consistent with previous 

findings from past patient surveys (Corroon et al., 

2017; Kvamme, Pedersen, Rømer Thomsen, et al., 

2021; Lucas & Walsh, 2017; Takakuwa & Sulak, 

2020), prospective studies (Lucas et al., 2021), and 

population-level studies monitoring prescription 

drug use following cannabis legalization in 

specific jurisdictions (Bradford et al., 2018; 

Bradford & Bradford, 2017; Liang et al., 2018; 

Raman & Bradford, 2022b; Shi et al., 2019). The 

substitution of traditional prescription pain 

medication with cannabis-based products – 

particularly opioids – may be an effective harm 

reduction strategy and result in public health 

benefits, especially in the context of the current 

opioid overdose crisis (Livingston et al., 2017).  

Additionally, our results showed a significant 

improvement in quality-of-life scores during 

cannabis-based treatment, which is consistent 

with findings of several previous studies (Cahill et 

al., 2021; Doeve et al., 2020; Meng et al., 1903; 

Naftali et al., 2021; Peterson et al., 2021; Schlienz 

et al., 2021). Moreover, using EQ-5D-5L to track 

the impacts of medical cannabis on the quality of 

life of participants also presented an opportunity 

to assess the incremental cost per QALY for 

cannabis treatment (reported in Canadian 

Dollars). Our analysis suggests that the QALY 

costs associated with the medical use of cannabis, 

which ranged from $18-25,000CDN were well 

below the standard of $50,000USD (Neumann et 

al., 2014), suggesting that cannabis is a cost-

effective treatment in this population of older 

medical cannabis users. 

Finally, fewer than 5% of patients reported 

adverse effects, the most common of which were 

nausea/vomiting and feeling “too high”, which is 

lower than those reported in most previous 

studies of medical cannabis in older populations. 

The lower rate of adverse events in the present 

study might reflect access to and use of quality-

controlled cannabis products within the Canadian 

federally-regulated medical cannabis system, as 

well as the availability of standardized high 

CBD/low THC cannabis products preferred by this 

patient population, the latter of which are 

associated with fewer side-effects and adverse 

events than high THC/low CBD cannabis 

products. 

This study has some limitations. While this is 

the largest longitudinal study of older medical 

cannabis patients that we’re aware of, the 

participating clinics were from Ontario and BC, 

therefore the sample may not be representative of 

the broader population of older cannabis patients 

in Canada or otherwise. Furthermore, at 

baseline, 9% of patients reported they had used 

cannabis in the four weeks prior to joining the 

study, which may suggest they had already 

been benefitting from its use, resulting in a 

potential recruitment bias. Additionally, while 

the loss-to-follow-up (LTFU) rate at M6 was 

relatively low (13.29%) for a longitudinal study 

of this kind, a large ratio of patients (n=100 of 

223) reported not using medical cannabis in the 

4 weeks leading up to M6. The reasons for this 

discontinuation of use remain unknown, as 

there were no measures in the study that 

anticipated and/or assessed this particular 

outcome, and could have resulted in selection 

bias. In considering potential explanations, it 

seems unlikely the participants ceased use due 

to adverse events in light of the low rate of AEs 

reported in the study, which a subsequent 

sensitivity analysis did not associate with the 

population reporting no use in the 4 weeks 

prior to M6 (Lange et al., 2010; Lucas et al., 

2021b). It is certainly possible that that some 

patients stopped using medical cannabis 

because of improvements in their overall 

condition (which is consistent with many of the 

outcomes reported in the study), or because 

they found it ineffective, or quite simply that 

their patterns of use were more occasional and 

did not coincide with the 4 weeks prior to M6. 

It may also be that the cost of medical cannabis 

– which is not covered by public payers, and 

which has been shown to be an obstacle to 

access in previous studies – also played a role 

(Lucas & Walsh, 2017; Lucas et al., 2021b). 

However, in light of the time period of this 

study, it may also be that their supply and 

subsequent patterns of use were interrupted by 

the COVID-19 pandemic, particularly closer to 

the end of the study (which would coincide with 

M6 for many participants) during the summer 

of 2020. To reduce any bias arising from these 

and other factors, all data was collected by 

physicians and clinic staff, and health 

outcomes were measured using validated 

instruments which were subsequently coded 
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and analyzed by a third-party health economics 

outcome research organization (Broadstreet 

HEOR, Vancouver BC). Additionally, the large 

sample size and prospective design of this 

study offsets some of these potential 

limitations.  

 

Conclusion 
 

To the best of our knowledge, the present 

report describes one of the largest longitudinal 

study of authorized older medical cannabis 

patients to date. Given current population trends 

suggesting significant growth in aging 

populations and longer lifespans overall, finding 

safe, efficacious, and cost-effective treatments for 

geriatric care is a priority. The results of this 

multi-site, prospective, longitudinal study of 

medical cannabis patients age 50 years and older 

indicate that cannabis may be a relatively safe 

and effective treatment for chronic pain, sleep 

disturbances, and other conditions associated 

with aging, leading to subsequent reductions in 

prescription drug use and healthcare costs, as well 

as significant improvements in quality of life. As 

the use of cannabis for medical purposes by older 

patients continues to increase in North America 

and around the globe, these findings suggest that 

further studies employing more robust 

methodological approaches, including clinical 

trials, are certainly justified. 
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