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Cannabis is widely used in Canada: 42.5% of Canadi-
ans aged 15 years or more report having used can-
nabis in their lifetime, and 17.7% of Canadians 

who used cannabis reported using it for medical pur-
poses.1,2 Although cannabis has a long history of being used 
for several conditions such as pain and epilepsy, there is a 
lack of high-level evidence to support its use.3–5 Pharma-
ceutically derived prescription cannabinoids include nabi-
lone, dronabinol and nabiximols; currently only nabilone 
and nabiximols are available in Canada.6 The use of these 
agents must now be considered in light of the recreational 
cannabis legalization enacted in Canada in October 2018, a 
move that has garnered critical attention regarding the 
potential economic, social and public health implications.7–9 
One particular concern is the blurring of recreational and 
medical use, which has been available since 2001, and the 

potential confusion in health care monitoring of those 
using it medically. Pharmaceutically prepared cannabinoids 
may provide better dosage standardization and administra-
tion consistency compared to raw cannabis when used for 
therapeutic purposes. Moreover, pharmaceutical cannabi-
noids pose a lower risk of abuse compared to plant-based 
cannabis.10–12 Nabilone is a cannabinoid receptor agonist 
approved in 1982 in Canada for chemotherapy-induced 
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Background: Pharmaceutically derived cannabinoids are used for several indications, particularly pain management. The extent of 
their use from a population perspective is unknown; hence, the aim of this study was to evaluate trends in pharmaceutical cannabinoid 
use in Manitoba.

Methods: This was a retrospective population-based cross-sectional study using administrative data from the Manitoba Centre for 
Health Policy. Pharmaceutical cannabinoid users residing in Manitoba from Apr. 1, 2004, to Mar. 31, 2015 were identified. We 
assessed the annual prevalence and incidence of pharmaceutical cannabinoid use, and the sociodemographic characteristics and 
medical conditions of users.

Results: We identified 5181 people who received at least 1 prescription for a pharmaceutical cannabinoid over the study period, 5033 
of whom received their first prescription after Apr. 1, 2004. Nabilone accounted for 73 650 (96.0%) of all prescriptions dispensed; 
dronabinol was discontinued during the study period. The annual prevalence rate of use increased by 527.2%, from 21.5 (95% confi-
dence interval [CI] 21.4–21.6) users per 100 000 people in 2004/05 to 134.9 (95% CI 134.7–135.1) users per 100 000 people in 
2014/15. The annual incidence rate increased by 413.3%, from 12.1 (95% CI 12.1–12.2) users per 100 000 person-years in 2004/05 
to 62.2 (95% CI 62.1–62.4) users per 100 000 person-years in 2014/15. The highest use was among older adults aged 46–64 years, 
females and urban area residents. One-third of incident users (1775 [35.3%]) had a diagnosis of fibromyalgia in a 2-year period 
before their first cannabinoid prescription. General practitioners initiated almost half (2350 [46.7%]) of first prescriptions, and anesthe-
siologists/pain specialists initiated one-quarter (1299 [25.8%]).

Interpretation: The prevalence and incidence of pharmaceutical cannabinoid use increased over time. These findings provide insight 
into the use of cannabinoids before the introduction of recreational marijuana, which may affect this trend.
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nausea and vomiting not responding to conventional ther-
apy. Dronabinol, an oral form of tetrahydrocannabinol, 
was approved in 1994 for chemotherapy-induced nausea 
and vomiting and for anorexia associated with HIV and 
AIDS but was discontinued in 2012. Nabiximols, an extract 
containing tetrahydrocannabinol and cannabidiol, was 
approved in 2005 for central neuropathic pain in multiple 
sclerosis and in 2007 for intractable cancer pain. These 
medications have also appeared in practice guidelines as 
third-line alternatives for several off-label indications, such 
as fibromyalgia and arthritis.13–15 Several studies have inves-
tigated the potential efficacy and possible adverse effects of 
pharmaceutical cannabinoids;3,16–18 however, there is still a 
lack of information regarding their use in the population. 
An understanding of the extent of use in the real world can 
be achieved by studies that rely on analyzing drug dispen-
sations and physician claims, collected prospectively for 
health care system management. Characterizing the past 
trends of cannabinoid use enables a review of their use and 
establishes baseline measurements before recreational can-
nabis legalization. Therefore, we analyzed the prevalence 
and incidence of pharmaceutical cannabinoid use in Mani-
toba, a Canadian province with a relatively stable popu-
lation of 1 316 424 as of 2015. We also determined the 
demographic characteristics and medical conditions of 
users.

Methods

Data sources
We conducted a retrospective population-based cross-
sectional study from Apr. 1, 2004, to Mar. 31, 2015 using data 
obtained from the administrative databases within the Mani-
toba Population Research Data Repository located at the 
Manitoba Centre for Health Policy, University of Manitoba.19 
This repository captures the encounters with the health care 
system for more than 98% of the Manitoba population that 
receives health care coverage through the provincial govern-
ment department Manitoba Health, Seniors and Healthy Liv-
ing.20 These data have been validated and used extensively in 
health services research.21,22

We linked data across multiple data sets using scrambled 
personal health identification numbers. Several databases were 
used, including the Drug Program Information Network 
database, which includes the dispensation date, drug name 
and medical specialty of the prescriber. This database captures 
all prescription drugs dispensed by community pharmacies to 
Manitoba residents regardless of the type of insurance cover-
age (government-sponsored, private or out-of-pocket). This 
provides a comprehensive description of nonhospital drug 
use. The provincial Pharmacare program provides complete 
coverage for eligible medications for Manitobans after an 
income-based deductible has been met during the fiscal year.23 
The Medical Services (physician claims) database provided 
service date and the International Classification of Diseases, 
9th Revision [Clinical Modification] (ICD-9-CM) diagnosis 
code, and the Discharge Abstract Database provided hospital 

admission and discharge dates and several diagnoses coded 
with ICD-9-CM or ICD-10 codes. The Manitoba Health 
Insurance Registry database provided the number of Mani-
toba residents at the beginning of each 1-year interval, users’ 
demographic information and the dates of their health care 
coverage.

Study population and exposure definitions
We identified pharmaceutical cannabinoid users living in 
Manitoba during 2004/05 to 2014/15, without age restric-
tions. We identified prescription dispensations, including 
nabilone (A04AD11), dronabinol (A04AD10) and nabiximols 
(N02BG10), by their Anatomic Therapeutic Chemical Clas-
sification System code. The number of incident and preva-
lent users was assessed. We defined incident use as first-time 
use in the study period, with no record of a previous pre-
scription, since the first year of available data (1995). We 
defined prevalent use in a specific year as having received at 
least 1 cannabinoid prescription in that year throughout the 
study period. We defined region of residence as urban (Win-
nipeg [population 705 244] and Brandon [48 859]) or rural 
Manitoba, which includes all other centres (each containing 
fewer than 16 000  people).

We identified the medical conditions of cannabinoid users 
using algorithms used in previous research24–29 that are based 
on ICD codes from physician claims, hospital admissions 
and/or use of prescription medications (Supplementary Table 
A1, Appendix 1, available at www.cmajopen.ca/content/6/4/
E637/suppl/DC1). Medical claims and hospital admissions 
within 2 years before the first cannabinoid dispensation were 
used to ensure a recent diagnosis. We chose 11 medical con-
ditions, including the approved indications (multiple sclero-
sis, HIV/AIDS and cancer, excluding in situ and skin cancer), 
conditions reported in the literature as possible indications 
for cannabinoid use (glaucoma, epilepsy, rheumatoid arthri-
tis, osteoarthritis, fibromyalgia and mood/anxiety disorders)4 
and schizophrenia and substance abuse disorders, as the use 
of cannabinoids is not recommended in these conditions.30 
We also assessed users’ chronic pain, defined as a minimum 
of a 180-day supply in at least 2  dispensations of opioids, 
nonsteroidal anti-inflammatory drug, or acetaminophen and 
its combinations (excluding psycholeptics and cold prepara-
tions) within the year preceding the first cannabinoid 
prescription.31

Last, we determined the medical specialty of prescribers 
initiating these prescriptions from the deidentified physician 
identification number reported on the prescription.

Statistical analysis
We calculated annual prevalence rates of cannabinoid use by 
dividing the number of prevalent users in a year by the popu-
lation count on Dec. 31 of that calendar year. We calculated 
annual incidence rates by dividing the number of first-time 
users in a year by the population count, excluding prevalent 
users, in that calendar year. We then calculated the annual 
incidence rates for subgroups based on age, sex and region of 
residence.
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We used multivariable Poisson regression analysis, adjusted 
for age, sex, area of residence and socioeconomic status, to test 
for temporal trends in the incident and prevalent rates, which 
were calculated based on aggregate data for each stratum. To 
account for health coverage that is less than one year, log per-
son-years was included as an offset in the model. Age was 
included as a categorical variable and was categorized into 
≤  18, 19–45, 46–64, and ≥  65 years. This categorization was 
based on guidelines requiring caution when prescribing these 
agents to children and the elderly and to account for the 
higher risk of conditions like multiple sclerosis and cancer in 
older compared to younger adults. Socioeconomic status was 
categorized into 4 groups based on the Manitoba Centre for 
Health Policy’s Socioeconomic Factor Index, an area-level 
measure derived from census data. The categorization, accord-
ing to a validated definition, was based on cut-off points of 
1 standard deviation from the mean into high, middle, middle-
low and low socioeconomic status.32 A p  value of ≤  0.05 was 
considered significant. We analyzed the data using the SAS 
software package for Windows, version 9.4 (SAS Institute).

Ethics approval
This study was conducted in full compliance with the 
Personal Health Information Act of Manitoba and was 
approved by the Health Research Ethics Board at the 
University of Manitoba and the Manitoba Health Information 
Privacy Committee.

Results

Prescriptions
Over the 11-year study period, 76 719 cannabinoid prescrip-
tions were dispensed to 5181  unique individuals, 5033 of 
whom received their first prescription after Apr. 1, 2004. 
Nabilone accounted for almost all cannabinoid prescriptions 
dispensed (73 650 [96.0%]). About one-third (1621 [32.2%]) 
of the incident cannabinoid users received only 1 prescription. 
General practitioners initiated the highest proportion of first 
prescriptions (2350 [46.7%]), followed by anesthesiologists/
pain specialists (1299 [25.8%]). Only 271 prescriptions (5.4%) 
were initiated by oncologists.

Incident cannabinoid use
The mean age of new users was 50.6 (standard deviation 
14.7)  years, and 2934 (58.3%) were female. The annual 
incidence rate increased by 413.3% over the study period, 
from 12.12 (95% confidence interval [CI] 12.06–12.19) 
users per 100 000  person-years in 2004/05 to 62.21 (95% 
CI 62.08–62.35) users per 100 000 person-years in 2014/15. 
The incidence of nabilone use increased by 475.4%, from 
10.76 (95% CI 10.69–10.82) users per 100 000 person-years 
in 2004/05 to 61.91 (95% CI 61.77–62.05) users per 
100 000  person-years in 2014/15 (Figure 1). The incident 
use of both nabiximols and dronabinol was low.

The incident use of cannabinoids by age, sex and region of 
residence is presented in Figure 2. Over the study period, the 
incidence rate increased by 242.51% for females and 141.03% 

for males (Figure 2, A). The incidence rate for adults aged 
46–64 increased by 258.63% (Figure 2, B). The incidence 
rate increased by 256.9% and 86.8% for those aged 65 years 
or more and younger adults (age 19–45), respectively. The 
youngest segment of the population (≤ 18 yr) showed the low-
est incidence of use. The incident use increased by 154.4% 
for residents of urban Manitoba and by 272.1% for residents 
of rural Manitoba (Figure 2, C).

Prevalence of cannabinoid use
The overall rate of use of cannabinoids throughout the study 
period was 82.4 users per 100 000 person-years. The preva-
lence of cannabinoid use increased by 527.2% over the study 
period, from 21.51 users per 100 000 people (95% CI 21.41–
21.61) in 2004/05 to 134.91 users per 100 000 people (95% 
CI 134.71–135.11) in 2014/15. The prevalence of nabilone 
use increased by 642.8%, from 18.01 users per 100 000 people 
(95% CI 17.93–18.09) in 2004/2005 to 133.77  users per 
100 000 people (95% CI 133.57–133.97) in 2014/2015 (Fig-
ure 3). The prevalent use of both dronabinol and nabiximols 
was low throughout the study period.

Incidence and prevalence rates standardized to the Cana-
dian population based on Statistics Canada data in 2016 are 
reported in Supplementary Figure A2, Appendix 1.

Effect of demographic characteristics on incident 
and prevalent use
The sociodemographic characteristics of incident users are 
presented in Table 1. After we adjusted for age, sex, area of 
residence and socioeconomic status, the annual rate of preva-
lent and incident cannabinoid use increased by 1.15 and 1.09 
per 100 000 people, respectively. The upward trend was sig-
nificant for both prevalence and incidence models. The effect 
of time and user demographic characteristics on use is shown 
in Table 2.
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Figure 1: Annual incidence of cannabinoid users in Manitoba, 
2004/05–2014/15.
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Medical conditions of incident users
We identified 1775  incident cannabinoid users (35.3%) who 
had received a diagnosis of fibromyalgia and 1116 (22.2%) 
with a diagnosis of mood/anxiety disorders (Table 1). The 
number of users who had a diagnosis of cancer, multiple scle-
rosis or HIV/AIDS was 917 (18.2%), 213 (4.2%) and 51 
(1.0%), respectively. A total of 2540 users (50.5%) were being 
treated for chronic pain in the year before their first cannabi-
noid prescription.

Interpretation

In this population-based study, we found an increase in the 
number of pharmaceutical cannabinoid users in Manitoba 
between 2005/05 and 2014/05, driven almost entirely by nabi-
lone use. In 2009, there was a slight temporary decrease in nab-
ilone use. Considering that there were no alternatives to Cesa-
met (nabilone) (Valeant Pharmaceuticals International), this 
decline might be explained by a recall of Cesamet  owing to a 
mislabelling incident identified nationally by Health Canada.33

The rates of use were higher for females. This may have 
been due in part to the fact that conditions such as fibromyal-
gia, osteoarthritis, and mood/anxiety disorders are more com-
mon in women. As expected, the lowest rate of use was among 
the youngest age group, as the use of cannabinoids in those 
less than 18  years is not recommended owing to a lack of 
safety data. The highest rate of use was among people aged 
46–64 years, followed by those aged 65 years or more, among 
whom conditions such as multiple sclerosis and cancer are 
more prevalent. There was a difference in the rates of use 
among urban versus rural residents, possibly due to difference 
in access to and use of health care services.

Most of the medical conditions identified were pain-
related conditions such as fibromyalgia, osteoarthritis, cancer 
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Figure 3: Annual prevalence of cannabinoid use.
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Figure 2: Annual incidence rate of cannabinoid use by age group (A), 
sex (B) and area of residence (C).
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and multiple sclerosis. Moreover, half of the incident canna-
binoid users met the study definition of chronic pain. This 
pattern of use is consistent with the growing evidence regard-
ing the potential role of cannabinoids in pain management 
and the safety of chronic opioid use.4,34,35 Despite the caution 
required, we found that 8.3% of incident users received a 
diagnosis of substance abuse disorder; this may have been due 
to prescribers’ looking for an alternative to medical cannabis 
for these patients. The number of users with a diagnosis of 
schizophrenia was low, as these agents are contraindicated 
when there is history of psychosis. The proportion of users 
who met the study definition for the approved indications 
was low. Moreover, one-third of incident users filled only 
1 prescription. This could be a reflection of the real-world 

effectiveness of these agents; however, the underlying reason 
for this trend requires further investigation.

The observed overall increase in nabilone use over time 
may have been related to a general increased interest in medi-
cal marijuana, as nabilone represents an option that is easier to 
access and is covered by the provincial drug program, in con-
trast to nabiximols.36 Furthermore, prescribers may prefer 
nabilone over raw medical cannabis because it generally 
causes less euphoria than marijuana and hence is less prone to 
be abused and because of its consistent, standardized dosing, 
whereas dosing is highly variable with natural cannabis prod-
ucts.12,37,38 However, it is unknown whether this trend will 
continue after the legalization of recreational cannabis, as 
some patients may favour purchasing cannabis over a physi-
cian visit and filling a prescription. This will be determined by 
the cost, age limit, quantity limits and other administrative 
regulations associated with legalization.7

Strengths and limitations
This was an observational, population-based database study 
that captured nearly every encounter between Manitoba resi-
dents with a universal health care system, which allowed for a 
complete assessment of real-world drug use, without sampling 
errors. Despite the advantages of observational studies using 
administrative data, there are recognized limitations, including 
potential misclassification of medical conditions when using 
data not intended for research purposes; however, we used 
algorithms validated in other studies to minimize misclassifica-
tion. It is impossible to fully determine the intended indication 
for the use of cannabinoids, which have several potential uses. 
Thus, even when an associated condition is correctly identi-
fied, the clinical indication for cannabinoid use cannot be con-
firmed. This is especially difficult in chronic pain, as there is 
no consensus on a validated definition for identifying patients 

Table 1: Demographic characteristics of new cannabinoid 
users in Manitoba, 2004/05 to 2014/15

Characteristic
No. (%) of users

n = 5033

Age group, yr

    ≤ 18 55 (1.1)

    19–45 1698 (33.7)

    46–64 2455 (48.8)

    ≥ 65 825 (16.4)

Sex

    Female 2934 (58.3)

    Male 2099 (41.7)

Area of residence

    Urban 3207 (63.7)

    Rural 1826 (36.3)

Socioeconomic status

    High 458 (9.1)

    Middle 1712 (34.0)

    Mid-low 2028 (40.3)

    Low 835 (16.6)

Medical condition*

    Chronic pain 2540 (50.5)

    Fibromyalgia 1775 (35.3)

    Mood/anxiety disorder 1116 (22.2)

    Cancer 917 (18.2)

    Osteoarthritis 662 (13.2)

    Substance abuse 418 (8.3)

    Multiple sclerosis 213 (4.2)

    Glaucoma 169 (3.4)

    Rheumatoid arthritis 155 (3.1)

    HIV/AIDS 51 (1.0)

    Schizophrenia 29 (0.6)

    Epilepsy 27 (0.5)

*Some users had more than 1 condition.

Table 2: Effect of time and sociodemographic characteristics 
on the prevalence and incidence of cannabinoid use in 
Manitoba, 2004/05–2014/15

Variable

Relative rate (95% CI)

Prevalence Incidence

Change in annual rate 1.15 (1.14–1.16) 1.09 (1.08–1.10)

Female v. male sex 1.38 (1.30–1.46) 1.33 (1.23–1.42)

Age

    ≤ 18 v. ≥ 65 0.03 (0.02–0.04) 0.04 (0.03–0.06)

    19–45 v. ≥ 65 0.96 (0.88–1.06) 0.82 (0.74–0.91)

    46–64 v. ≥ 65 2.28 (2.09–2.49) 1.70 (1.53–1.89)

Urban v. rural residence 1.17 (1.10–1.24) 1.11 (1.04–1.19)

Socioeconomic status

    Low v. high 0.62 (0.55–0.71) 0.79 (0.68–0.92)

    Mid-low v. high 0.73 (0.66–0.80) 0.84 (0.74–0.95)

    Middle v. high 0.92 (0.89–1.08) 1.06 (0.94–1.19)

Note: CI = confidence interval.
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with chronic pain with the use of administrative data, despite 
the fact that numerous painful conditions can be identified. 
Moreover, other factors that we were not able to examine, 
such as ethnicity, may have influenced cannabinoid use.

Conclusion
Incident and prevalent cannabinoid use increased over the 
study period. Nabilone accounted for most dispensed canna-
binoids. Incident use was higher throughout the 11-year 
period among females and older adults. Pain and pain-related 
conditions accounted for the highest proportion of possible 
indications for cannabinoids. These findings provide insight 
into the use of these agents before policies regarding access to 
cannabis change. The introduction of recreational marijuana 
and its legal availability may affect this trend.
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