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Increased active pulmonary
tuberculosis risk from sharing
bong of cannabis: a case—control
study from Thailand

Kemmapon Chumchuen and Virasakdi Chongsuvivatwong*

Department of Epidemiology, Faculty of Medicine, Prince of Songkla University, Songkhla, Thailand

Introduction: Tuberculosis (TB) is a chronic lung disease caused by
Mycobacterium tuberculosis. Tobacco smoking and sharing of instruments
have been reported to increase TB risk. In 2022, cannabis was legalized in
Thailand. To address for the potential increase in cannabis use after legalization
and the reported increased TB risk associated with cannabis usage, we aimed
to estimate the odds ratio and population-attributable fraction (PAF) of different
types of cannabis use.

Materials and methods: A matched case-control study was conducted in
the Songkhla Province of Southern Thailand in 2023. Face-to-face interviews
were conducted to collect information on cannabis consumption. Multivariate
logistic regression was performed to estimate the odds ratios representing TB
risk from the independent variables. PAF was also calculated to compare the
public health impacts of the variables.

Results: Among the 148 TB cases and 117 healthy controls, we observed lower
socioeconomic status and higher proportions of tobacco and alcohol use in
these cases. Eleven percent of the controls were current cannabis users, while
nearly 19% had ever experienced cannabis use. The proportions of ever-used,
smoked, and shared cannabis use were significantly higher in these cases. After
adjusting for covariates, the best-fit model showed an odds ratio of 4.22 (95%
confidence interval: 1.47-12.07) for smoking and sharing a bong of cannabis.
No statistical significance was found for the other types of consumption. PAF of
smoked and shared bongs of cannabis was 12.16, which was slightly lower than
that found in smoking tobacco (12.62).

Conclusion: Increased numbers of cannabis users, especially shared smokers,
may have an impact on TB risk in lower-middle-income countries, where TB is
already highly prevalent.

KEYWORDS
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Introduction

Tuberculosis (TB) is a chronic lung disease caused by Mycobacterium tuberculosis (MTB).
Currently, one-quarter of the world’s population is estimated to be infected with MTB (1).
Both physical (2, 3) and mental burdens are well-established in patients with active pulmonary
TB (4). Several risk factors have been identified to increase the risk of active TB, as
demonstrated in previous studies. These factors include being male (5), older age (6, 7),
poverty (8-10), and pre-existing HIV infection (11, 12). Increased TB risk from smoking
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tobacco is also well established (13-15); decreased immune response
and impairment of immune cell and cilia functions have been
suggested to mediate this increased risk (16). In addition to the
immune-mediated risk, smoking tobacco through water pipes, or
shisha, has been reported as an environmental TB risk due to the act
of inhaling droplet containing MTB from contaminated mouthpieces
during smoking session (17, 18).

Cannabis, also known as marijuana or gunja, is a flowering plant
with psychoactive effects (19). According to the WHO, it is currently
the most widely cultivated and consumed drug; moreover,
approximately 2.5% of the global population is estimated to use
cannabis (20). As a recreational drug, the popularity of cannabis lags
behind that of caffeine, tobacco, and alcohol (19, 21). The collateral
effects of the opioid epidemic have led to a gradual increase in interest
in medicinal cannabis (22-24). Although their medicinal efficacy is
not well established and several studies have reported increased
cardiovascular risks from cannabis usage, such as heart failure and
stroke (25, 26), cannabis and cannabinoid agents are currently used
for various purposes, such as providing analgesia, alleviating cancer
pain or neuropathic pain, and treating chemotherapy-induced nausea
(27). Following a campaign by a political party to use cannabis to
promote the domestic economy, both medicinal and recreational
cannabis were legalized in Thailand in 2022 (28). A previous study
conducted in US states reported an increase in the number of cannabis
users after the legalization of recreational cannabis in four ethnicities
including non-Hispanic black, Hispanic, non-Hispanic white and
other. The increases in percentage of past-year cannabis use ranged
from 1 to 3.7% (29). However, the impact of cannabis legalization in
Thailand has not been well reported.

Several studies have reported mechanisms that could lead to
increased TB risk from cannabis use, one of which is an increased
inflammatory response. Compared to tobacco-only smokers, higher
risks of prolonged coughing, chronic bronchitis, and chronic
obstructive pulmonary disease (COPD) were found in co-users of
tobacco and cannabis (30, 31). The increased inflammation from
co-use could be due to the intake of both tobacco and cannabis smoke,
which were reported to have similar physical and chemical properties
(32). Another aspect similar to tobacco, cannabis can be smoked using
various instruments. Following the smoking cannabis joint, the water
pipe, bong, and hookah were among the most reported instruments
used for cannabis consumption (33-35). Several studies have linked
cannabis consumption through water pipes to pulmonary infections
(36, 37). A necrotizing pneumonia case was found in individuals who
inhaled contaminated pipe water (36). In addition, an increased TB
risk from sharing cannabis water pipes with patients with TB was also
reported in a contact tracing investigation in Queensland, Australia.
In the same study, the odds ratio (OR) for acquiring TB infection
through sharing cannabis water pipe was 2.22, following the highest
OR 0f 4.91 in those who were household contacts of the TB case (37).

Although it has been shown that sharing bong among cannabis
smokers could transmit TB (37, 38), no study at the population level
has delineate this association, especially in lower-middle-income
countries, such as Thailand, where TB and cannabis consumption are
both highly prevalent. In 2021, the TB incidence in Thailand was
predicted to be 143 per 100,000 individuals (39), while in the following
year, a national poll regarding legalization of cannabis reported that
32% of participants ever consumed or used cannabis (40). This study
aimed to conduct a case—control study to estimate the OR and
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population attributable fraction (PAF) of cannabis use and smoking,
including sharing smoked cannabis, on active TB risk in our
study population.

Materials and methods
Study setting

This study was conducted in Songkhla, southern Thailand, which
is located on the coast of the Gulf of Thailand. The total population of
the province is approximately 1.4 million people, with a population
density of 194 per square kilometer (41). In Songkhla, the two largest
hospitals responsible for TB treatment were Songklanagarind Hospital
and Hatyai Hospital. The former, a university hospital, offers super-
tertiary care, whereas the latter is classified as a regional hospital
operated by the Ministry of Public Health. Thus, both hospitals were
selected as the study hospitals. Regarding cannabis consumption, the
Thailand National Poll reported a 32% prevalence of lifetime exposure
to any type of cannabis. However, its prevalence at the provincial level
has not been reported (40). Furthermore, this study was conducted in
2023, when both medicinal and recreational uses of cannabis
were legal.

Study design

A matched case-control study was conducted to compare
cannabis usage and smoking between patients with active pulmonary
TB and healthy controls in the same population.

Case ascertainment

The case group was defined as active pulmonary TB patients.
Patients were recruited from among outpatients diagnosed with active
pulmonary TB based on bacteriological results or clinical diagnoses.
Inclusion criteria comprised patients over 20years old, residents of
Songkhla Province, and those undergoing treatment at the study
hospitals since January 1st, 2023. The latter criterion was placed to
make sure that TB cases were diagnosed after cannabis was legalized
in 2022. We excluded TB patients with diabetes mellitus, cancer, and
HIV infection to prevent unnecessary heterogeneity in the exposure
groups. The nursing teams at both study hospitals identified eligible
cases for recruitment process. Information on the actual residential
addresses of the patients who participated in the study was obtained
for planning community control selection.

Control selection

Controls in this study was matched with the cases using age group,
sex, and community as the matching variables. Control matching
varied between urban and rural cases due to differences in TB
transmission, influenced by factors such as high population density,
crowded living conditions, and low hygiene (42, 43). For rural areas,
we defined a community as a village in which the patient resided. For
the urban setting, we defined the study community as an alley of the

frontiersin.org


https://doi.org/10.3389/fpubh.2024.1474761
https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org

Chumchuen and Chongsuvivatwong

patient’s home. The responsible healthcare center for each study
community was approached. The study protocol was explained to the
patients. The health offices were requested to invite health volunteers
in charge to participate in the control selection. Information on the
age group (10year range) and sex of the patients in that community
was used to match with the cases and guide the health volunteers to
select controls. The exclusion criteria for controls were the same as
those for the case group. Potential controls were not included if they
had been diagnosed with TB. However, we did not attempt to exclude
patients with TB from the control group using any tests, including
chest radiography. When more than one eligible control was available
for each TB case, volunteers were advised to randomly select one.
Selected controls were then interviewed at a nearby community
health center.

Sample size calculation

This study sample size was calculated using two independent
proportion formulas. For the exposure proportion in the control
group, we used the previously reported prevalence of Thai people who
had ever used cannabis for medicinal purposes, which was 0.32 for P,.
We assumed the proportion of cannabis consumption among the cases
(P,) to be 0.49, which was sufficient to generate an OR of 2. With a
significance level of 0.05, a power of 0.8, and a 1:1 case-to-control
ratio, the required total sample size was 148 cases and 148 controls.

Data collection and variables

We started recruiting participants on March 9th, 2023, and ended
data collection on December 5th, 2023. Both the case and control
groups provided informed consent. Participants were informed that
this was a survey on cannabis use without disclosing our hypothesis
of the link to TB. Face-to-face interviews were conducted using a
structured questionnaire. The questionnaire contained three sections
including demographic information, tobacco and alcohol
consumption, and cannabis consumption.

The outcome variable was active pulmonary TB status, as
described in the aforementioned protocol. Our main exposure
variables were cannabis exposure, including oral consumption and
smoking status. Oral cannabis consumption included drinking
cannabis tea, consuming foods enhanced or mixed with cannabis
derivatives, and consuming commercial drinks containing cannabis.
Smoking details included the form of preparation/instrument used for
the smoking session, such as rolled joint, mixed cigarette, pipe, and
bong. In this study, a bong was classified as any type of water pipe used
for smoking cannabis. The social aspects of smoking included whether
cannabis was shared during the session, such as sharing a cannabis
joint or bong. As we hypothesized that cannabis sharing would be the
main mechanism of TB transmission among cannabis users,
we stratified smoking cannabis levels into non-smoking, smoking, and
smoking and sharing cannabis separately for both smoking via a bong
and rolled joints. Timing variables of consumption included age at
start and quit (among ex-users). Frequencies and reasons for
consumption were also collected. Other potential confounding
variables included a history of tobacco smoking and alcohol
consumption, education, occupation, and monthly income.
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Data management

During the interview process, data were collected directly and
entered into a mobile REDCap application (44). The mobile data were
transferred and securely stored in the REDCap database hosted by the
Research and Development Office of Prince of Songkla University (45,
46). Data from REDCap were exported in a comma-separated value
format (CSV), specifically for the analysis process, using the R
program version 4.2.3 (47).

Statistical analysis

Descriptive statistics were used to summarize all independent
variables and stratified by the outcome variable. Frequency and
percentage were used as categorical variables, whereas continuous
variables were described using mean and standard deviation (SD) or
median and interquartile range (IQR) based on their distribution.
Univariate association analysis was conducted using either the
chi-square test or Fisher’s exact test for small expected cell counts,
while the Student’s t-test or Mann—Whitney U test was performed for
continuous variables depending on the variable’s distribution. A
logistic regression analysis was performed to adjust for the remaining
confounding factors. The key independent variables maintained in the
model were cannabis use and smoking. Other covariates included in
the model as potential confounders were those that showed
significantly association with the outcome in the univariate analysis
(p<0.2).

Because smoking tobacco is a strong confounder, a multivariate
model was initially performed without it. This model was then
compared with the model in which it was included. The coefficient/
OR of cannabis in the model, including smoking tobacco, reflected its
direct effect on TB risk. This stepwise modeling approach was used
separately to analyze the effects of cannabis use and cannabis smoking.
To compare the different models, we used the Akaike information
criterion (AIC) values. The model with the lowest AIC was considered
the best-fit model, given that the set of records was the same. In the
case of collinearity between two exposure variables, the variable with
the lowest AIC was selected. This model was then summarized to
display the OR with a 95% confidence interval (CI) for each
independent variable. In addition, the PAF based on Levin’s formula
was computed for modifiable risk factors, particularly cannabis use
(48). The significance level (@) for multivariate analysis was set at 0.05.

Results
Demographic characteristics

Of 152 eligible TB patients, 148 patients gave their consent, a
response rate of 97.4%. We obtained 117 age-sex-community
matched controls from the health volunteer recruitment. As these
controls were readily recruited by the health workers, we did not
have the information on the number of eligible subjects and the
response rate. Table 1 shows the results of the univariate analysis. The
patients in the case group were generally younger than the controls,
had a lower education level, and had a higher proportion of
unemployed individuals and office workers. Substance usage was
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TABLE 1 Descriptive table stratified by case and control group status.

Variables Control Case p value
Total 117 148
Age 0.097°
Mean (SD) 55.1(15.9) 51.8 (16.2)
Age group 0.351°¢
< 40years old 22 (18.8) 38 (25.7)
41-60years old 59 (50.4) 64 (43.2)
> 60 years old 36 (30.8) 46 (31.1)
Sex 0.492¢
Male 71 (60.7) 97 (65.5)
Female 46 (39.3) 51 (34.5)
Education 0.042¢
< High school 54 (46.2) 88 (59.5)
> High school 63 (53.8) 60 (40.5)
Occupation 0.065¢
Business owner/freelance 31(26.5) 22 (14.9)
Laborer 32(27.4) 40 (27)
Office worker 12 (10.3) 26 (17.6)
Retired/unemployed/
student 42 (35.9) 60 (40.5)
Monthly income (thousand
baht) (n=235) 0388
Median (IQR) 6 (0,15) 8 (0,15)
Ever drank alcohol 0.004¢
No 54 (46.2) 42 (28.4)
Yes 63 (53.8) 106 (71.6)
Current drinker 0.707¢
No 78 (66.7) 103 (69.6)
Yes 39 (33.3) 45 (30.4)
Monthly drink count
(n123) 0.004°
Median (IQR) 24 (10,60) 60 (16,120)
Ever smoke <0.001¢
No 69 (59) 49 (33.1)
Yes 48 (41) 99 (66.9)
Current smoker 0.035¢
No 90 (76.9) 95 (64.2)
Yes 27 (23.1) 53 (35.8)
Monthly cigarette count
(n=137) 0.004°
Median (IQR) 155 (55,480) 300
(150,600)

*Student’s ¢-test.
"Mann-Whitney U test.
Chi-square test.

more common in the case group, with a significantly higher

proportion of individuals reporting ever-drank alcohol and tobacco,
along with a higher prevalence of current smoker. Additionally, the
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monthly cigarette dosage was significantly higher in those who had
smoked tobacco.

Active pulmonary TB association with
cannabis usage

The details of cannabis consumption among cases and controls are
summarized in Table 2. Eleven percent of the controls were current
cannabis users, whereas nearly 19% had used cannabis at least once
before, most commonly through oral consumption (12.8%). Cannabis
consumption among cases and controls was not significantly different
among current users, quitting age, usage frequency, oral consumption,
and health reasons behind cannabis use. Cases were more likely to
have a history of ever using cannabis and smoking cannabis via a bong
or joint, especially when sharing cannabis during the session.
We obtained the ventilation status from 37 out of 38 bong smokers
and 30 out of 33 joint smokers. Smoking in well-ventilated areas was
reported by 33 (89.2%) of bong smokers and 26 (86.7%) of
joint smokers.

Table 3 compares the AICs of all prediction models for active
pulmonary TB from various types of cannabis use with different
combinations of covariates. Owing to the collinearity between
smoking via the bong and joints, they were separately analyzed and
displayed. Row A displays the results from ever-used cannabis,
while rows B and C display those from smoking cannabis via bong
and joint, respectively. Model 1, incorporating all exposure
variables, showed a significant crude increased risk that remained
significant after age, sex, education and occupation were included
(Model 2). Of all the models, model 3B yielded the lowest AIC value
and was therefore used to calculate the ORs and population-
attributed fractions.

Table 4 displays the ORs (95% CI) of variables in model 3B. The
effects from smoking and sharing cannabis via a bong were
independently significant, as were the effects from tobacco smoking.
The levels of ORs between smoking and sharing cannabis via a bong
and tobacco smoking were similar (4.22; 95% CI: 1.47-12.07 and 4.36;
95% CI: 1.97-9.65, respectively). The percentages of PAF were 12.16
and 12.62 for the respective categories. Based on the likelihood ratio
tests, all other independent variables in the model, except age, were
also statistically significant.

Discussion

Our TB cases were more likely to have a lower SES than
community-matched controls in terms of education. They were also
more likely to consume alcohol and tobacco. Univariate analysis
showed that both bong and joint sharing were associated with the
disease. However, multivariate analysis suggested that bong sharing
was a stronger risk factor, with an OR and PAF close to those of
smoking tobacco.

Our study conformed with most previous research that found that
low SES (49-51) and tobacco smoking were risk factors for TB (13).
These factors are associated with addiction, including cannabis use,
particularly in Thailand. Therefore, it is important to adjust for these
factors when assessing the effects of cannabis in increasing pulmonary
TB risk.
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TABLE 2 Comparison of cannabis use details among cases and controls.

Variables Control Case p value
Total 117 148
Current user (within 1year) 0.303°
No 104 (88.9) 138 (93.2)
Yes 13 (11.1) 10 (6.8)
Ever used cannabis 0.002°
No 95 (81.2) 94 (63.5)
Yes 22(18.8) 54 (36.5)
History of cannabis use
Starting age (n="76) 0.064*
Median (IQR) 22.5 (18.5,49.2) 19 (18,21)
Year since last use (1=49) 0.736*
Median (IQR) 15 (2,38) 10 (3,26.5)
Frequency (n=76) 0.366°
Occasionally 12 (54.5) 20 (37)
Regularly 4(18.2) 15 (27.8)
Once or twice 6(27.3) 19 (35.2)
Usage via bong smoking <0.001¢
No 111 (94.9) 116 (78.4)
Smoke only 1(0.9) 1(0.7)
Smoke and share 5(4.3) 31 (20.9)
Usage via joint smoking 0.005°
No 111 (94.9) 121 (81.8)
Smoke only 3(2.6) 11 (7.4)
Smoke and share 3(2.6) 16 (10.8)
Usage via oral consumption 0.390°
No 102 (87.2) 135 (91.2)
Yes 15 (12.8) 13 (8.8)
Extra information among users
Paid for cannabis (n =51)
No 15 (93.8) 20 (57.1)
Yes 1(6.2) 15 (42.9)
Monthly spending in THB (n =16)
Median (IQR) 50 300 (100,450)
Using cannabis for health reasons (n =11)
To increase appetite 0(0) 4 (57.14)
To treat insomnia 1(25) 2(28.57)
To freshen up 0(0) 1(14.29)
For unknown medicinal
benefits 260 0O
Missing 1(25) 0(0)

‘Mann-Whitney U test.
Chi-square test.
“Fisher’s exact test.

In this study, we tested the effects of different forms of cannabis.
Oral consumption was not a risk factor, although it was the most
common form of consumption. Leaves are commonly added to food
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TABLE 3 Comparison of AIC values among predicting models for active
pulmonary TB.

Odds ratio

Key
independent

variables

Model 1 Model 2 \YoYe [S10KS

Age group, sex, Model 2 and

Included covariates - education, and history of tobacco

occupation smoking

(A)

Ever used cannabis

2.48 (1.40,4.39)* | 2.71(1.47,5.01)* | 2.00 (1.05,3.81)*

(ref=never)

AIC 357.46 353.61 339.13

(B)

Smoking cannabis via bong (ref=no)

Smoke only 0.96 (0.06,15.49) | 0.95(0.06,16.23) 0.72 (0.04,12.38)

6.35
(2.28,17.67)*

Smoke and shared 5.93 (2.23,15.80)* 4.22 (1.47,12.07)*

AIC 351.36 349.76 336.78

(@)

Smoking cannabis via joint (ref=no)

4.50

3.36(0.91,12.37)
(1.15,17.59)*

Smoke only 3.32(0.84,13.22)

5.45

(1.46,20.34)* 3.42(0.89,13.05)

Smoke and shared 4.89 (1.39,17.24)*

AIC 358.31 353.63 339.23

*Statistical significance at p <0.05.

to enhance its flavor and appetite. No plausible mechanism linking
this to the risk of pulmonary TB was evident.

Without instrument sharing, we do not have enough evidence to
suggest that cannabis smoking has the same effect as tobacco smoking.
Notably, non-shared cannabis smoking is uncommon. This lack of
evidence is likely explained by the small sample size of the non-sharing
groups. Thus, we could not test the hypothesis that cannabis causes
respiratory inflammation, which leads to increased TB risk.

In our setting, bong sharing was a significant risk factor for TB,
which corresponds well with that reported in a previous contract-
tracing study (37). MTB can remain viable in aerosol droplets for as
long as 60min (52). Bong sharing is a socializing activity among
cannabis smokers. Aerosol droplets produced by a smoker can enter
the bong cavity from the coughing of a patient with active pulmonary
TB and be inhaled by the sharer shortly thereafter. Conversely,
although more than 85% of bong and joint cannabis smokers were
reported to smoke in well-ventilated areas, the possibility of inhaling
aerosol droplets without sharing remains if the smokers are seated in
close proximity.

Joint sharing is a common practice among cannabis smokers.
Infectious MTB aerosol droplets can be transmitted to other smokers
during a smoking session that is often conducted in a closed space
(53). A similar mechanism has been reported for SARS-CoV-2
transmission among tobacco smokers who share the same cigarette
(54). The collinearity between joint and bong sharing compelled us
to opt supporting only one interest. Our choice to choose bong

frontiersin.org


https://doi.org/10.3389/fpubh.2024.1474761
https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org

Chumchuen and Chongsuvivatwong

TABLE 4 Odds ratios of active pulmonary TB.

10.3389/fpubh.2024.1474761

Variable OR (95% Cl) Patds test PR test PAF (%)
Smoking cannabis via bong (ref=no) 0.011
Smoke only 0.72 (0.04,12.38) 0.823 0
Smoke and shared 4.22(1.47,12.07) 0.007 12.16
Age (ref=< 40years old) 0.169
41-60years old 0.51 (0.24,1.07) 0.077
>60years old 0.5 (0.21,1.17) 0.109
Sex (ref=male) 0.034
Female 2.28 (1.04,5.04) 0.041
Education (ref=> High school) 0.023
<High school 2.02 (1.1,3.72) 0.024
Occupation (ref=business owner) 0.038
Laborer 1.1 (0.47,2.55) 0.83
Office worker 3.55(1.36,9.27) 0.01
Retired/unemployed/student 1.65 (0.75,3.61) 0.212
Ever smoked tobacco (ref=no) 4.36 (1.97,9.65) <0.001 <0.001 12.62

sharing as the main interest was due to its significant adjusted ORs
(4.22;95% CI: 1.47-12.07), compared to the non-significant OR of
joint sharing (3.42; 95% CI: 0.89-13.05). Our study lacked sufficient
power to demonstrate the effect of joint sharing because of the small
sample size of joint sharing behavior.

Tobacco smoking had similar levels of adjusted OR and PAF as
those calculated from the sharing of bongs of cannabis. Tobacco
smoking causes ciliary dysfunction and reduces local immunity against
MTB infection (55). Although sharing instruments for tobacco
smoking increases the risk of TB transmission (56), this behavior is not
as common as that observed in cannabis smokers. Therefore, at the
population level, the mechanisms attributed to TB cases are different.

The strengths of this study lie in the time and place where the
study was conceptualized. Thailand, a high TB burden country, and
also the first country in Asia to legalize cannabis. It added evidence of
this association in general population setting from those derived from
a TB contact tracing study (37).

A limitation of the study might come from uncommon setting
that number of cases was higher than number of controls, as not all
cases could have an eligible control to match with. However, the
post-hoc analysis confirmed sufficient power for our hypothesis
testing. In addition, sensitivity analyses using only cases with matched
control (Supplementary Tables 1-3) showed similar results in both
univariate and multivariate analyses, with marginal differences in
proportions in the former and a slightly lower odds ratio from sharing
bong of cannabis in the latter. These results suggest that not having
enough controls for a 1:1 case—control ratio could slightly overestimate
the association, as the incomplete control group was not a perfect
representation of the matched-population. However, including cases
without matched control in the analysis provided slightly higher
statistical power. The collinearity between joint and bong sharing
among cannabis smokers disabled us to separate these two factors well
enough. Our TB cases (and thus also the matched control) were
generally older than cannabis consumers in the general population.
The prevalence of tobacco smoking in the control group (23.1%) was
much higher than in the general population (19%), as reported in a
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2017 national survey (57). This might be due to the fact that our study
subjects resided in low socio-economic areas. In addition, we excluded
TB patients with immunocompromised conditions. This may reduce
the generalizability of our findings, as it may not reflect the general TB
patient population, especially for PAF. Moreover, the time lag between
policy change in 2022 and the study period in 2023 was just 1 year. The
association found may not be due to the change in the policy.
Therefore, the findings of this study must be interpreted with caution.
Most cannabis smokers have started smoking since they were
young. Recent changes in the prevalence of cannabis smoking were not
observed in the present study. However, the legalization of cannabis in
other countries has been followed by an increase in the number of users
(29). Therefore, this policy may have an impact on TB risk in lower-
middle-income countries where TB is already highly prevalent.
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