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Abstract
Introduction: Rates of cannabis consumption range from 40% to 74% among people living with HIV (PLWH).
Little is known about the reasons for cannabis use, related modes of administration, effectiveness for symptom
relief, or undesirable effects in the modern antiretroviral therapy (ART) era. Our aim was to conduct an exploratory
study to identify potential areas for further evaluation and intervention.
Materials and Methods: From January to June 2018, health care providers at the Chronic Viral Illness Service in
Montreal, Canada, asked their patients about cannabis use during routine visits. Patients reporting cannabis
use were invited to complete a 20-min coordinator-administered questionnaire. Questions related to patterns
of use, modes of administration, reasons for use, secondary effects, and HIV health-related factors (e.g., adher-
ence to ART).
Results: One hundred and four PLWH reporting cannabis use participated. Median age was 54 years (interquar-
tile range [IQR] 46–59), 13% were female, and 42% were HIV-Hepatitis C co-infected. Median CD4 count was 590
cells/mm3 (IQR 390–821), 95% of participants were on ART, and 88% had suppressed viral loads. Reported can-
nabis use was more than once daily (32%); daily (25%); weekly (22%); monthly (17%); and rarely (twice to thrice
per year; 6%). The majority of participants (97%) smoked dry plant cannabis. Other modes included vaping (12%),
capsules (2%), edibles (21%), and oils (12%). Common reasons for cannabis use were for pleasure (68%) and to
reduce anxiety (57%), stress (55%), and pain (57%). Many participants found cannabis ‘‘quite effective’’ or
‘‘extremely effective’’ (45%) for symptom relief. Secondary effects included feeling high (74%), increased
cough (45%), paranoia (22%), palpitations (20%), and increased anxiety (21%). Over two-thirds of participants in-
dicated that secondary effects were not bothersome at all. Most participants (68%) rarely missed doses of their
ART, while 27% missed occasionally (once to twice per month). The most commonly accessed sources of infor-
mation about cannabis were friends (77%) and the internet (55%).
Conclusion: The most common reasons for cannabis use in our population were for pleasure, followed by
reduction of stress/anxiety and symptoms associated with a medical condition. Most smoke cannabis and
rate cannabis as quite effective for symptom relief. While many participants experience secondary effects,
most are not bothered by these symptoms. Amid widespread changes in the regulatory landscape of recrea-
tional cannabis, health care providers should be prepared to answer questions about cannabis.
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Introduction
Since the beginning of the HIV epidemic, patients
have turned to cannabis for symptom relief.1 Initially
used to stimulate appetite and treat wasting syndrome
in persons with AIDS,1,2 cannabis was also used to
counteract the adverse effects associated with antire-
troviral therapy (ART).3 While wasting syndrome is
typically no longer a problem and current ART is
very well tolerated, people living with HIV (PLWH)
and Hepatitis C virus (HCV)-co-infected PLWH con-
tinue to display high levels of cannabis use. However,
the reasons for use have changed over time. Studies in
diverse settings in the modern antiviral era indicate
levels of lifetime cannabis use ranging from 40% to
74%.4,5 In a study conducted between 1999 and
2001 involving 104 individuals in the HIV Ontario
Observational Database, the prevalence of PLWH en-
dorsing cannabis use was 43%, while 29% reported
medicinal use.6 This study demonstrated that there
is significant overlap between the use of medical and
recreational cannabis.6 In the Canadian HIV-HCV,
Co-Infection Cohort, 53% of participants endorsed
recreational cannabis use within the past 6 months.7

When long-term trends were examined with data
from the Multicenter AIDS Cohort Study (MACS)
from 2742 HIV seropositive from 1984 to 2013, the
annual prevalence of current cannabis (within the
past 6 months) declined, but the daily use increased
in both early (enrolled before 2001) and late (enrolled
after 2001) cohorts.8

In Canada, medicinal cannabis has been approved
for therapeutic purposes since 2001. The Canadian
government recently legalized cannabis to regulate
the production, distribution, sale, and consumption
of cannabis for recreational purposes, with roll-out of
distinct provincial and territorial regulatory systems
on October 17, 2018. The new laws governing recrea-
tional cannabis enable persons to obtain cannabis le-
gally without a medical prescription, but simply with
proof of age, in a manner similar to alcohol. The new
laws may make both patients and health care providers
more comfortable in discussing cannabis use. However,
there may also be potential risks associated with canna-
bis use about which health care providers must be
aware, such as reduced ART adherence or secondary
effects of cannabis use. Our aim was to gain a better un-
derstanding of the current reasons for cannabis use
among our clinical population of PLWH. Understand-
ing the reasons PLWH currently use cannabis, pre-
ferred dosage forms, concomitant substance use, and

adverse effects is important for informing health care
provider and patient education strategies.

Material and Methods
Study design, setting, and population
A cross-sectional clinic-based study was performed
using a convenience sample of PLWH.

Setting
The Chronic Viral Illness Service (CVIS) is a multidis-
ciplinary care clinic for adults with chronic viral ill-
nesses such as HIV and HCV. It regularly follows
*1600 PLWH and is located within the McGill Uni-
versity Health Centre, a large, publicly funded tertiary
care hospital in Montreal, Canada. PLWH who
reported cannabis use during routine clinical care ap-
pointments at the CVIS from January to June 2018
were invited to participate.

Participant recruitment
Physicians and health care providers were encouraged
to ask their patients about cannabis use during routine
clinic and research visits. Posters advertising the study
were also placed in patient examination rooms and the
waiting room to enable patient self-referral. Inclusion
criteria were as follows: (1) HIV infection; (2) self-
reported cannabis or cannabinoid use in the past 12
months; (3) appointment at the CVIS for clinical care, re-
search, or both; and (4) the ability to read and un-
derstand French or English. A $25 honorarium was
provided for completing the survey.

Data collection and analysis
A questionnaire to assess broad characteristics of can-
nabis use was administered by Z.S. This question-
naire was developed by S.J.A. and D.J and inspired by
a survey designed several years ago by Ware et al.9

The current questionnaire included questions to evalu-
ate adherence to HIV and HCV treatment. The ques-
tionnaire captured the following: (1) background
sociodemographic and economic and certain health in-
formation (medical conditions and health complaints);
(2) cannabis use (duration, dosage form, frequency,
reasons for use, and efficacy for symptom relief); (3)
cannabis secondary effects; (4) cannabis use for medic-
inal reasons; (5) future anticipated cannabis use once
legalized; and (6) level of comfort with general cannabis
knowledge. Data collected from the patients’ electronic
medical records and the CVIS clinical database in-
cluded demographic information (age and sex), HIV

CANNABIS USE IN PEOPLE LIVING WITH HIV 205



monoinfection versus HIV-HCV co-infection status,
country of birth, ethnicity, CD4 count, and CD4/CD8
ratio. For questions where more than one response
could apply (e.g., methods of obtaining cannabis and
methods of using cannabis), individuals could check
all responses that applied. Unless otherwise indicated,
responses are expressed as the percentage of participants
checking off a box, taken over the denominator of all
participants. Descriptive statistics were performed using
Stata, version 13 (StataCorp, CollegeStation, TX).

Ethics
This study was approved by the Research Institute of
the McGill University Health Centre Research Ethics
Board (MUHC 2018-3835). Written informed consent
was obtained before enrolment. The research was con-
ducted in accordance with the Helsinki Declaration.

Results
A total of 104 PLWH completed the survey. During the
study period, 1549 individual patients, HIV monoin-
fected or HIV co-infected patients, were seen, account-
ing for 2964 visits during that period. It was not
possible to capture the total number of participants
who were approached and who declined use as physi-
cians did not record this information. Participant char-
acteristics are summarized in Table 1. The majority of
participants were Canadian-born, Caucasian men. Self-
reported adherence was very good, with 95% of in-
dividuals never or rarely missing doses (less than
once to twice per year) or only occasionally missing
doses (once to twice per month) of ART (Table 1).
There were nearly equal numbers of individuals with
HIV monoinfection and HIV-HCV co-infection.
Greater than half of the sample population was
unemployed and declared an annual household income
< $15,000. Nearly half reported being diagnosed with

Table 1. Sociodemographic, Economic and Clinical
Characteristics of the Study Population

Characteristic n = 104

Age (years), median (95% CI) 54 (46–59)
Sex, n (%)

Female 13 (13)
Male 90 (87)
Transgender 1 (1)

Infection type, n (%)
HIV monoinfected 60 (58)
HIV/HCV co-infecteda 44 (42)

Born in Canada, n (%) 82 (79)
Ethnicity, n (%)

Caucasian 84 (81)
Black Caribbean 6 (6)
Hispanic 6 (6)
Others 8 (6)

Labs
CD4 count, median (95% CI) 590 (390–821)
CD4/CD8 ratio, median (95% CI) 0.7 (0.5–1.1)
Detectable VL (>50 copies/mL), n (%) 12 (12)

On antiretroviral therapy, n (%) 101 (97)
Do you ever miss doses of your HIV or Hepatitis C

medications?, n (%)
Never/rarely (<1–2 times/year) 71 (68)
Occasionally (1–2 times per month) 28 (27)
Often (1–2 times per week) 1 (1)
Very often (3 or more times per week) 4 (4)

Years of school attended, median (IQR) 12 (10–14)
Highest level of education completed, n (%)

Grade school 26 (25)
Secondary school 28 (27)
College degree or professional certificate 32 (31)
University—bachelor’s degree 12 (12)
University—graduate degree 5 (5)
University—professional degree 1 (1)

Currently employed, n (%) 42 (40)
Household yearly income, n (%)

Under $15,000 58 (56)
$15,000–$34,999 22 (21)
$35,000–$49,999 12 (12)
Greater than $50,000 8 (8)
Prefer not to answer 4 (4)

Marital status, n (%)
Single 87 (84)
Married 5 (5)
Common law 10 (10)
Widowed 1 (1)
Separated 1 (1)

Self-reported medical condition, n (% of individuals out
of 104 endorsing the condition)
Asthma 28 (27)
Hypertension/high blood pressure 16 (15)
Diabetes 7 (7)
Cardiovascular disease 10 (10)
Congestive heart failure 3 (3)
Anxiety 40 (39)
Depression 34 (33)

Health complaints reported, n (% of individuals out
of 104 endorsing the complaint)
Respiratory

Shortness of breath at rest 16 (15)
Shortness of breath during activity 58 (56)
Shortness of breath during sleep 11 (11)
Cough 34 (33)
Sputum 39 (38)

(continued)

Table 1. (Continued)

Characteristic n = 104

Psychological
Anxiety 54 (52)
Depression 33 (32)
Stress 52 (50)

General/other
Fatigue 50 (48)
Pain 52 (50)
Leg/muscle discomfort 55 (53)
Loss of appetite 26 (25)
Weight loss 24 (23)

aAt any time.
HCV, hepatitis C virus; CI, confidence interval; IQR, interquartile range;

VL, viral load.
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anxiety and one-third reported receiving a diagnosis of
depression. Compared to the general CVIS clinic cohort
of 1614 patients followed for HIV or HIV alone, in ad-
dition to another chronic viral co-infection, this study
has a greater proportion of men (87% vs. 69%) and per-
sons of Caucasian ethnicity (81% vs. 39%), who were
Canadian born (79% vs. 44%) and co-infected HCV
(42% vs. 10%). Similar proportions of participants in
this study were currently on an ART regimen as in the
overall CVIS cohort (97% vs. 92%) and median CD4
cell counts were also similar in this study at 590 (390–
821) versus 573 (390–783) cells/mm3.

The median age at which participants started to use
cannabis was 18 years (interquartile range [IQR] 15–
25) and the median duration of cannabis use was 26
years (IQR 15–37). Nearly two-thirds reported use
within the last 24 h. Cannabis was used at all times of
day by our study sample, with one-fifth endorsing
early morning use and close to all participants (97%)
smoking the cannabis in dried plant format. Only
two participants take cannabinoids in capsule format,
while only 12 (12%) use oils (Table 2).

The most common reason for cannabis use included
pleasure (68%) followed by self-management of symp-
toms of anxiety (58%), depression (31%), and stress
(66%) (Table 3). Pain relief was a reason for cannabis
consumption in half of participants, while greater
than one-third reported cannabis use for loss of appe-
tite and leg/muscle discomfort. Effectiveness for symp-
tom relief varied between individuals and ranged from
being not effective (6%) to quite or extremely effective
(45%). For stress and anxiety, nearly one-fifth of re-
spondents indicated that it provided complete symp-
tom relief. With regard to overall effectiveness of
cannabis for the symptom relief sought, two-thirds of
individuals reported it as quite effective (39%) or some-
what effective (34%). The most common secondary ef-
fects experienced by participants included feeling
relaxed (92%), feeling high (74%), dry mouth (64%),
and increased cough (45%). Over two-thirds of

Table 2. Cannabis Use

Cannabis use parameter n = 104

Duration of cannabis use (years), median (IQR) 26 (15–37)

Age at which person starting to use
cannabis (years), median (IQR)

18 (15–25)

Time of last cannabis use, n (%)
Within the last 24 h 62 (60)
More than 24 h ago, but within the last 7 days 23 (22)
More than 7 days ago, but within the last 4 weeks 7 (7)
More than 4 weeks ago, but within the last year 12 (12)

Time of day at which person is most likely
to use cannabisa, n (%)
Early morning 20 (19)
Before noon 21 (20)
Afternoon 48 (46)
Evening 88 (85)
Night 37 (36)

Method of obtaining cannabisa, n (%)
From a friend/family member 54 (52)
From a specific cannabis source (e.g., dealer) 55 (53)
From a health care provider with a prescription 14 (14)
Self-grown 7 (7)
Prefer not to answer 4 (4)

Method of cannabis usea, n (%)
Smoked dried plant 101 (97)
Vaporized 6 (6)
Oil 12 (12)
Pills 2 (2)
Added to baked goods or other foods 21 (20)

If smoked, methods for smoking cannabisa, n (%)
As a joint 68 (65)
As a joint mixed with tobacco 47 (45)
Using a pipe 36 (35)
Using a water pipe (bong) 16 (15)
Inhaled using a vaporizer 9 (9)
Eaten (e.g., as brownies, cakes, and cookies) 25 (34)

Form of cannabis useda, n (%)
Hashish 25 (24)
Herbal (leaf and stems) 26 (25)
Herbal (buds, sinsemilla, and hydroponic) 98 (94)
Hash oil 15 (14)

Frequency of cannabis use, n (%)
Rarely (2–3 times per year) 5 (5)
Monthly 18 (17)
Weekly 22 (21)
Daily 26 (25)
More than once daily 33 (32)

Quantity of cannabis used at any one time, n (%)
If smoked

One or two puffs 12 (12)
Half a joint 39 (38)
A whole joint 33 (32)
More than one joint 17 (16)
I do not know 3 (3)

If eaten/drunk
Less than 1 g 14 (14)
More than 1 g 6 (6)
I don’t know 12 (12)

Using oils
Less than 1 g 13 (13)
More than 1 g 1 (1)
I do not know 6 (6)

(continued)

Table 2. (Continued)

Cannabis use parameter n = 104

Grams per week of cannabis consumed, n (%)
Less than 1 g 37 (36)
1–5 g 25 (24)
6–9 g 15 (14)
10 g or more 14 (14)
Unknown 13 (13)

aIndividuals could choose more than one response (n divided by 104
total participants).
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participants indicated that secondary effects were not
bothersome at all, while only 3% indicated that these
secondary effects were severely bothersome (Table 4).
Fourteen participants were previously prescribed dro-
nabinol/synthetic cannabinoids by a physician. Of
those individuals, 13 preferred natural cannabis over
dronabinol/synthetic cannabinoids, whereas one per-
son did not have a preference between synthetic canna-
binoids or natural cannabis. With regard to other
substance use, two-thirds of participants were current
tobacco smokers (Table 5). The majority of partici-
pants consumed alcohol either monthly or less, or
two to four times per month, and very few participants
reported heavy alcohol consumption. Ninety-five per-
cent of respondents reported some illicit drug use
(other than cannabis) within the past 6 months
(Table 5). In terms of cannabis information, most par-

ticipants reported obtaining information from friends
(77%) followed by the internet (55%).

Most participants who used cannabis to treat symp-
toms associated with a medical condition did so be-
cause it relieved symptoms when used recreationally
(58%). Furthermore, 81% of participants indicated
that smoking cannabis as a joint would be their pre-
ferred method of administration for medicinal canna-
bis, followed by smoking it in a pipe (14%) or
vaporized (12%). The majority of participants (90%)
indicated that they will probably or definitely continue
to use cannabis in the future (Supplementary Table S1).
Scenarios that would make over 50% of individuals in-
crease their cannabis include cannabis being legalized
for recreational use in Canada, confirmed by research-
ers to relieve specific symptoms, and easy to obtain/
more accessible (Supplementary Table S1).

Participants perceived their general cannabis knowl-
edge as good (median score 7 out of 10). The most pop-
ular sources of information about cannabis included
friends (77%) and the internet (55%), while health
care providers were used less frequently to obtain
information about cannabis (37%, 19%, and 11% for

Table 3. Reasons for Cannabis Use and Symptom Relief

Reason/degree of symptom relief

n = 104

n (%)

Reasons for cannabis consumptiona

To reduce stress 62 (60)
To reduce anxiety 62 (60)
For symptoms associated with a medical condition 53 (51)
Social reasons 42 (40)
Weight gain/appetite stimulation 40 (39)
Pleasure 71 (68)
To enhance creativity during certain activities 19 (18)b

Other 18 (17)c

Whether cannabis is used for one of the following
reasons/whether one experiences strong or complete
symptom relief after usea

Respiratory
Shortness of breath at rest 15 (14)/2 (2)
Shortness of breath during activity 18 (17)/4 (4)
Shortness of breath during sleep 4 (4)/1 (1)
Cough 11 (11)/2 (2)
Sputum 14 (14)/2 (4)

Psychological
Anxiety 60 (58)/39 (38)
Depression 32 (31)/23 (22)
Stress 66 (64)/44 (42)

General/other
Fatigue 33 (32)/15 (15)
Pain 53 (51)/32 (31)
Leg/muscle discomfort 38 (37)/24 (23)
Loss of appetite 38 (37)/19 (18)
Weight loss 13 (13)/7 (7)
Difficulty performing daily activities 14 (14)/6 (6)

Best description of the overall effectiveness
of cannabis for the symptom relief sought, n (%)
Not effective 6 (6)
Slightly or somewhat effective 51 (49)
Quite or extremely effective 47 (45)

aIndividuals could choose more than one response.
bExamples included work, hobbies, sex, and relaxation.
cExamples included to improve mood/calm oneself when dealing with

people and to concentrate better at work and while watching movies.

Table 4. Cannabis Secondary Effects

Secondary effect

n = 104

n (%)

Respiratory
Increased cough 47 (45)
Decreased cough 9 (9)
Increased shortness of breath 28 (27)
Decreased shortness of breath 11 (11)

Psychological
Feeling high 77 (74)
Paranoia 23 (22)
Feeling relaxed 96 (92)
Increased anxiety 22 (21)

Other
Fast heart rate/palpitations 21 (20)
Dry mouth 67 (64)

Best description of person’s experience of secondary
effects from using cannabis
Very mild or mild 73 (70)
Moderate 27 (26)
Severe or very severe 4 (4)

Intensity of secondary effect
Not intense at all 32 (31)
Very mild or mild intensity 43 (41)
Moderate intensity 26 (25)
Severe or very severe intensity 3 (3)

Degree of bothersomeness of secondary effect
Not bothersome at all 71 (68)
Very mild or mild 20 (19)
Moderate 10 (10)
Severe or very severe 3 (3)
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doctors, nurses, and pharmacists, respectively). Partic-
ipants in this survey indicated a high degree of comfort
asking their physician about cannabis and greater than
two-thirds (70%) did not anticipate that cannabis legal-
ization would change their current cannabis use.
Three-quarters of participants also indicated a high de-
gree of interest to participate in studies on cannabis.

Discussion
Herein, we conducted a comprehensive survey on the
reasons for cannabis use and secondary effects in
PLWH to better understand our clinic population’s ex-
periences with cannabis and identify needs for future
study. The most common reasons for cannabis use in
our population were for pleasure, followed by reduc-
tion of stress/anxiety and symptoms associated with a
medical condition. When used to reduce stress and
anxiety, close to half of individuals rated the degree
of relief as strong or complete relief. Furthermore,
when used for a medical condition, nearly half of re-
spondents rated the overall effectiveness of cannabis
as quite or extremely effective. Although physicians
will often report anecdotal evidence that many of
their patients find cannabis therapeutic for many med-
ical conditions (depression, anxiety, chronic pain, and
anorexia), many physicians would like to see random-
ized controlled clinical trials of safety and efficacy for
various conditions before endorsing its use. Some
participants also endorsed using cannabis to treat
shortness of breath, cough, and sputum, although par-
ticipants did not find cannabis effective for respiratory
complaints. The lungs are known to express cannabi-
noid receptors10 and it has been shown that smoked
cannabis (*500 mg of 1–2% THC) in healthy adults
and adults with asthma was comparable in magnitude
and duration of effect to the beta-2 adrenergic receptor
agonist isoproterenol.11,12 In a randomized trial of 16
adults with advanced chronic obstructive pulmonary
disease (COPD), who inhaled 35 mg of vaporized can-
nabis (18.2% THC, <0.1% cannabidiol) versus 35 mg of
a placebo control cannabis (0.33% THC, <0.99% can-
nabidiol), no differences in exertional breathlessness,
exercise endurance, or airway function were observed
between groups.13 A previous Ontario-based study per-
formed in PLWH from 1999 to 2001 showed that the
most common reason for overall cannabis use was ap-
petite stimulation and weight gain.6 Reasons for medi-
cal cannabis use were similar between males and

Table 5. Tobacco, Alcohol, and Illicit Drug Consumption

Substance n = 104

Tobacco
Current tobacco smokers, n (%) 69 (66)

If yes, age started, median (IQR) 15 (12–17)
If yes, no. of cigarettes per day, median (IQR) 18 (10–25)

Currently smoke e-cigarettes (vapes), n (%) 11 (11)
If yes, do e-cigarettes contain nicotine, n (%) 5 (5)
If yes, do e-cigarettes contain cannabis, n (%) 1 (1)
No. of e-cigarettes per day, median (IQR) 1 (1–1)
No. of e-cigarettes per month, median (IQR) 4 (1–7)

Alcohola, n (%)
Frequency of having a drink containing alcohol

Never 18 (17)
Monthly or less 22 (21)
2–4 times per month 28 (27)
2–3 times a week 18 (17)
4 or more times per week 18 (17)

No. of standard drinks containing alcohol consumed
in a typical day
None 19 (18)
1 or 2 drinks 49 (47)
3 or 4 drinks 24 (23)
5 or 6 drinks 11 (11)
7 to 9 drinks 1 (1)
10 or more drinks 0 (0)

How often having six or more drinks on one occasion
Never 54 (52)
Less than monthly 28 (27)
Monthly 5 (5)
Weekly 14 (14)
Daily or almost daily 3 (3)

Illicit drugsb, n (%)

Frequency of drugsa other than alcohol
Never 5 (5)
Once a month or less often 16 (15)
2 to 4 times a month 17 (16)
2 to 3 times a week 14 (14)
4 times a month or more often 52 (50)

Use of more than one type of druga

on the same occasion
Never 69 (66)
Once a month or less often 16 (15)
2 to 4 times a month 10 (10)
2 to 3 times a week 3 (3)
4 times a month or more often 6 (6)

How many times do you take drugsa

on a typical day when you use drugs
None 6 (6)
1–2 times 56 (54)
3–4 times 27 (26)
5–6 times 4 (4)
7 or more times 11 (11)

How often are you influenced heavily by drugsa?
Never 50 (48)
Less than once a month 17 (16)
Every month 11 (11)
Every week 13 (13)
Daily or almost every day 13 (13)

aIndividuals could choose more than one response.
bDrugs not prescribed by a physician or bought in a pharmacy; a

comprehensive list of illicit substances was provided to participants
as examples and included substances such as crack, cocaine, metham-
phetamines, and ecstasy.
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females, although a significant number of women used
cannabis for pain management.6 This study also dem-
onstrated that male gender and history of intravenous
drug use were predictive of both recreational and me-
dicinal cannabis use. However, only household income
under $20,000 Canadian dollars was predictive of med-
ical cannabis use.6

A major concern about the use of cannabis in PLWH
relates to potential effects on ART adherence. In our
study, 88% of cannabis users had an undetectable
viral load. However, 95% adherence is associated with
viral suppression, reduced rate of hospitalization, and
reduced risk of HIV transmition.14,15 Our study was
not designed to test whether there is an association
with ART adherence. Using data from the AIDS Care
Cohort to evaluate Exposure to Survival Services
(ACCESS study), a prospective cohort study of
PLWH who use illicit drugs, Slawson et al. examined
data from 523 persons from 2005 through 2012 fol-
lowed longitudinally, of whom 23% of participants
reported at least daily cannabis consumption at base-
line.16 They found that high intensity cannabis use
was not associated with compromised adherence to
ART in 523 PLWH.16 To date, the study by Slawson
et al. is the only one that has examined high cannabis
consumption in a population of PLWH who use illicit
drugs followed longitudinally and with free access to
health care and HIV ART.16

Close to all participants in our study (97%) reported
smoking cannabis as a joint. Approximately half of our
participants reported increased cough with cannabis
use and nearly one-third reported increased shortness
of breath with cannabis use compared to periods
when they are not using cannabis. Smoking cannabis
results in combustion and generation of pyrolytic com-
pounds, which can be harmful to the lungs.17 Increased
respiratory symptoms (predominantly increase in cough
and phlegm) are known effects of cannabis smoking.18,19

The high percentage (27%) of self-reported asthma likely
reflects the burden of respiratory symptoms. Alternative
modes of cannabis administration, such as vaping, can
reduce the respiratory symptoms such as cough associ-
ated with cannabis administration.20 Cannabis smok-
ing alone is not associated with increased risk of
COPD, lung function decline, or lung cancer.18,20–25

Health care providers need to be aware of the poten-
tially detrimental respiratory effects of smoking canna-
bis as joints and be ready to suggest alternative
methods of drug delivery such as vaping. Consumption
of cannabis as oils or edibles, particularly if PLWH are

also current or ex-cigarette smokers, is an alternative
method of administration although one must be cogni-
zant of the different pharmacokinetics of inhaled ver-
sus ingested cannabis, which may make such
substitution of delivery methods not preferable for
the patient.20 Another important area for health educa-
tion pertains to the risk of paranoia and paradoxical in-
crease in anxiety experienced by approximately one-
fifth of our participants. There is evidence that persons
with a family history of schizophrenia and who have
cannabis-induced psychosis should be strongly dis-
couraged from using cannabis with high levels of psy-
choactive cannabinoids, most notably THC.26 Tools
such as the ‘‘The Cannabis Use Disorder Identification
Test–Revised (CUDIT-R)’’ are designed to assist health
care providers in identifying potentially hazardous can-
nabis use or a possible cannabis use disorder, for which
further intervention may be required.27 Health care
providers may also wish to familiarize themselves with
the ‘‘Lower-risk cannabis use guidelines,’’ which is an
evidence-based tool designed to reduce the risk of ad-
verse public health outcomes from cannabis users in le-
galization contexts.28

Relatively few participants (11%) listed pharmacists
as a source of information about cannabis, even
though pharmacists are the most accessible of all
health care professionals, possess in depth-knowledge
of pharmacology, and already have experience in deal-
ing with substances such as herbal products that con-
tain medicinal agents, in addition to numerous other
compounds. Since legalization of recreational canna-
bis in Canada, cannabis is dispensed within pharma-
cies in some provinces. Therefore, we expect that
the reliance on pharmacists to assist in understanding
cannabis’ complex psychophysiological and therapeu-
tic effects is likely to increase substantially following
legalization and patients should be encouraged to
seek out information from their pharmacist on the
this topic. The Canadian Pharmacists Association
prepared a series of learning modules to assist phar-
macists in increasing their knowledge about cannabis
in preparation for legalization on their website. Health
care providers who are not comfortable in their
knowledge of cannabis can also refer their patients
to clinics that specialize in cannabis, such as the Cana-
dian Cannabis Clinic and Santé Cannabis. Further-
more, now that recreational cannabis use is legalized
in Canada, we anticipate that individuals will have ac-
cess to more reliable information through govern-
mental websites geared for the public.
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A secondary finding of our study was that cannabis
users had very high rates of concurrent tobacco use, cou-
pled with symptoms of anxiety and depression (as mea-
sured by self-report). In our study, 66% of participants
smoked tobacco, which is near the high end of the
range of smoking rates for populations with HIV (36–
70%).8,29,30 Among the general population, tobacco
smoking is a leading cause of morbidity and mortality31

and 19% of the general Canadian population are tobacco
smokers.32 In our participants of PLWH, 39% reported
anxiety, while 33% reported depression, which is in line
with the prevalence of these conditions in other popula-
tions of PLWH.30,33–35 Furthermore, the prevalence of
these conditions is two to three times more common
in PLWH compared to the general population.30,33–35

Many participants in our study also reported alcohol
use, suggesting that education regarding cannabis
could be done in conjunction with counseling on to-
bacco and alcohol reduction/cessation strategies.

Even in the modern ART era, chronic pain is a major
health issue for PLWH, with prevalence estimates be-
tween *40–85%.36–39 In the ambulatory setting, pain
is the second most common complaint, with neuro-
pathic pain accounting for *50% of pain.36,39,40

Chronic pain management is the most common reason
for use of cannabinoid-based medicines.41 The co-
occurrence of chronic pain and substance use disorders
has been explained by individuals self-medicating to
manage their chronic pain.42 In an exploratory analysis,
Sohler et al. examined patterns of cigarette, alcohol, and
illicit drug use in PLWH with chronic pain, who were
prescribed opioid analgesics.43 In that study, almost
half of the participants reported being prescribed opioid
analgesics. In multivariate analyses, only cannabis use
was significantly associated with lower odds of being
prescribed opioid analgesics (adjusted odds ratio: 0.57;
95% confidence interval: 0.38–0.87), suggesting that
new cannabis legislation might reduce the need for opi-
oid analgesics for pain management in PLWH.43 Fur-
thermore, the ‘‘substitution hypothesis’’ has been
proposed, whereby cannabis use may serve as a substi-
tute for opioids, tobacco, and alcohol. In a study by
Socias et al., intentional cannabis use was shown to re-
duce the amount of crack-cocaine use.44 Such findings
are relevant given the rates of mortality stemming
from the opioid crisis in Canada.45

Our study has several limitations. We used a cross-
sectional design with descriptive analyses. We did not
make any attempt to test associations between variables
as doing so would go beyond the exploratory and de-

scriptive nature of the study. The specific compositions
of the products used by patients are not known (i.e., ra-
tios of THC vs. cannabidiol). We relied heavily on health
care provider referral of patients. The large number of
illicit drug users likely reflects sampling bias as many
of the participants are referred by the outreach nurse
and certain physicians who have practices with many
HIV-HCV co-infected patients who use illicit drugs.
We did not collect information on health care provider
attitudes and/or practices. It is possible that the majority
of participants in this study have health care providers
with more open attitudes toward cannabis, which may
have biased the survey responses. The questionnaires
were also administered by a study coordinator to ensure
participants would answer the majority of questions.
Thus, it is possible that participants underreported
their use of cannabis and other substances for social de-
sirability reasons. Moreover, half of the participants in
this survey were HIV-HCV co-infected, whereas these
patients only make up about 10% of our overall clinic
population. Therefore, important selection bias may
limit generalizability of results to patients within our
clinic and other settings, and sets the stage for work
that might make use of the clinical database to select a
random list of patients, to better understand cannabis
use experiences and related aspects. Similarly, most of
the participants were Canadian-born, Caucasian men
with low education and income levels, also limiting gen-
eralizability of the findings. Gender is an especially im-
portant factor in future cannabis research as there are
differences in cannabinoid receptor densities in the
male versus female brain.46,47 A study on prevalence of
cannabis use among PLWH in maritime Canada was
conducted by Harris et al., who reported that 92% of
PLWH with cannabis use were male and 71% were Cau-
casian.48 Furthermore, data from the Canadian Observa-
tional Cohort (CANOC) collaboration, a multisite
cohort study of greater than 24,000 PLWH who began
ART after January 1, 2000,49,50 demonstrate that the ma-
jority of PLWH in Canada are men.49,50 Our relatively
modest sample size of 104 PLWH prohibited us from
examining responses to questions based on subpopula-
tions within our clinic. Finally, we did not collect data
on sexual risk behaviour or cannabis dependence.

Conclusion
Most of the PLWH in this study use cannabis for plea-
sure and to reduce feelings of anxiety and depression.
Cannabis is well tolerated by majority of our PLWH
and most of them find it effective for symptom relief,
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while secondary effects were not very bothersome.
Health care providers can educate patients about the
potential health risks of smoked cannabis and suggest
measures to reduce these risks. This is especially im-
portant as Canada has recently legalized the use of rec-
reational cannabis and patients are likely to turn to
health care providers more openly to request informa-
tion pertaining to cannabis.
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