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Abstract
Background Cannabis is the third most widely used psychoactive substance globally, and its consumption has 
been increasing, particularly with the growing trend of legalization for medicinal and recreational use. Recent studies 
have raised concerns about the potential impact of cannabis on respiratory health, specifically the risk of asthma, a 
significant public health concern. This systematic review aimed to consolidate research on the association between 
cannabis use and the risk of asthma.

Methods A comprehensive search was conducted across PubMed, Embase, and Web of Science, covering studies 
published up to September 30, 2024. We included peer-reviewed observational studies evaluating the link between 
cannabis consumption and the risk of asthma diagnosis. Data synthesis employed a random-effects meta-analysis to 
account for heterogeneity. R statistical software (version 4.4) was used for statistical analyses.

Results The search yielded 8 relevant studies after screening 1,887 records. The pooled odds ratio (OR) for the 
association between cannabis consumption and the risk of asthma diagnosis was 1.31, 95% confidence interval (CI): 
1.19–1.44, indicating greater odds of having asthma compared to non-users. Moderate heterogeneity was observed 
(I² = 46%), and sensitivity analysis confirmed the robustness of the findings.

Conclusion This systematic review and meta-analysis identifies a significant association between cannabis use and 
greater odds of having asthma. These findings emphasize the importance of raising awareness about the potential 
respiratory risks associated with cannabis use. Future research should prioritize identifying moderating factors, such 
as the frequency and mode of cannabis consumption, to enhance understanding of this association and provide a 
stronger evidence base for potential public health interventions.

Clinical trial number Not applicable.
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Introduction
Cannabis is the third most widely used psychoactive 
substances globally [1], and its consumption has been 
steadily increasing, particularly with the growing trend 
of legalization for medicinal and recreational purposes in 
several regions [2]. This has prompted a surge in research 
exploring the potential health effects and risks associated 
with cannabis use. Among these concerns is the poten-
tial link between cannabis consumption and respiratory 
health, specifically the risk of asthma. Asthma, a chronic 
respiratory condition characterized by inflammation and 
hyper-reactivity of the airways [3], affects approximately 
300 million people globally each year and poses a signifi-
cant burden on individuals’ quality of life and healthcare 
systems worldwide [4]. Given the rising rates of cannabis 
use and the need to understand its health implications, 
examining its association with asthma is of paramount 
importance.

In recent years, research has focused on investigat-
ing the impact of cannabis use on respiratory health, as 
smoking remains the most common mode of cannabis 
consumption [5]. Studies suggest that cannabis vaping 
may still pose risks to respiratory function, including 
irritation of airways and lung inflammation [6, 7]. A 
study reports that asthma is more prevalent among indi-
viduals who use cannabis (9.8%) in the United States 
[8]. Inhalation of combusted plant material, whether 
tobacco or cannabis, has been linked to adverse respira-
tory outcomes due to the presence of harmful chemicals, 
such as tar and carbon monoxide, which can trigger or 
exacerbate respiratory conditions [9]. While the harm-
ful effects of tobacco smoking on respiratory health are 
well-established, the relationship between cannabis con-
sumption and the risk of asthma remains controversial 
and less understood. Some studies suggest that canna-
bis use might lead to bronchial hyper-responsiveness, 
airway inflammation, and respiratory symptoms, all of 
which could increase the risk of risk of asthma diagnosis 
[9]. Conversely, other studies propose a null or protective 
effect [10], adding to the complexity of this association.

Various possible mechanisms have been suggested to 
clarify the connection between cannabis use and the risk 
of asthma. First, the presence of irritants and toxic sub-
stances in cannabis smoke can cause direct damage to the 
respiratory epithelium, leading to increased airway reac-
tivity and susceptibility to asthma [11]. Second, cannabis 
may have immunomodulatory effects, potentially altering 
the balance of pro-inflammatory and anti-inflammatory 
cytokines [12], which could contribute to airway inflam-
mation and hyper-reactivity. Furthermore, the co-use of 
tobacco and cannabis, a common pattern among users, 
could confound the observed associations, making it dif-
ficult to delineate the specific role of cannabis in respira-
tory health.

The link between cannabis use and the risk of asthma 
has been examined in multiple observational studies 
[13, 14]. However, the findings have been varied. Some 
research suggests that cannabis consumption is linked to 
a higher risk of asthma, while others have found no sig-
nificant correlation. These mixed results emphasize the 
necessity for a more thorough evaluation to consolidate 
the existing evidence. Although there have been system-
atic reviews on various aspects of respiratory-related 
issues and cannabis use, none have specifically explored 
the association between cannabis use and greater odds of 
having asthma [15]. As a result, there remains a gap in 
the literature regarding the precise nature of the relation-
ship between cannabis use and asthma. With the growing 
prevalence of cannabis use and its potential impact on 
respiratory health, a systematic review and meta-analysis 
are essential to clarify the extent of this association and 
provide definitive insights.

This systematic review and meta-analysis aimed to 
address these gaps by comprehensively evaluating the 
association between cannabis consumption and greater 
odds of having asthma. By consolidating findings from 
observational studies, this review seeks to elucidate the 
potential impact of cannabis use on respiratory health, 
inform clinical practice, and guide public health policies 
related to cannabis consumption and respiratory disease 
prevention.

Methods
Study design
This systematic review and meta-analysis was conducted 
to compile and analyze existing research on the associa-
tion between cannabis consumption and greater odds 
of having asthma. This study adhered to the guidelines 
outlined in the Preferred Reporting Items for System-
atic Reviews and Meta-Analyses (PRISMA) [16] (Table 
S1). Additionally, the study was formally registered in the 
International Prospective Register of Systematic Reviews 
(PROSPERO) (CRD42024597633).

Data sources and search strategy
A comprehensive search was performed across three 
electronic databases such as Embase, Web of Science, 
and PubMed to identify relevant studies published up 
to September 30, 2024. These databases were chosen 
for their extensive coverage of biomedical and health-
related literature, and their ability to index a wide range 
of journals relevant to respiratory health and cannabis 
research. The search strategy incorporated a combina-
tion of free text keywords terms to ensure thorough 
retrieval of relevant studies. The specific terms included 
were (“cannabis” OR “marijuana” OR “weed” OR “Ganja” 
OR “Hashish” OR “tetrahydrocannabivarin” OR “Can-
nabidiol” OR “Cannabinol” OR “Cannabinoid” OR 
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“Cannabigerol” OR “Cannabichromene” OR “Dronabi-
nol”) AND (“Asthma”). Boolean operators (AND, OR) 
were used to combine the search terms. No restrictions 
were applied regarding language or article type during 
the search, ensuring a comprehensive identification of 
studies. The detailed search strategy, including all key-
words, MeSH terms, and Boolean operators, is outlined 
in Table S2.

Eligibility criteria
Studies were chosen according to pre-defined inclu-
sion and exclusion criteria. Inclusion criteria were: 1) 
observational studies (cohort, case-control, or cross-sec-
tional) that evaluated the association between cannabis 
consumption and clinically diagnosed or self-reported 
asthma; (2) studies providing quantitative risk estimates 
such as odds ratios (OR), risk ratios (RR), hazard ratios 
(HR), or sufficient data to calculate these metrics; (3) 
and they were published in peer-reviewed journals. The 
primary exposure considered was cannabis consump-
tion, with the outcome being the occurrence of asthma. 
Asthma can be clinically diagnosed or self-reported. No 
restriction was applied to mode of cannabis consump-
tion. Studies that evaluated any form of cannabis con-
sumption including smoking, vaping, or oral ingestion 
were deemed eligible for inclusion. The exclusion criteria 
consisted of case studies, conference summaries, opinion 
pieces, and review articles.

Study selection
The titles and abstracts of all identified studies were inde-
pendently screened by two reviewers to assess eligibility. 
The full texts of potentially relevant articles were subse-
quently obtained and assessed by the same two review-
ers for final inclusion. Any discrepancies between the 
reviewers were resolved through discussion, and if nec-
essary, a third reviewer was consulted. To enhance the 
efficiency and accuracy of the study selection process, 
semi-automated software (e.g., Nested-Knowledge, MN, 
USA) was used to remove duplicate records and stream-
line the initial screening phase [17, 18].

Data extraction and quality assessment
Data was obtained through a standardized extraction 
form, which encompassed details such as study char-
acteristics (including year of publication, author, and 
location), sample size, research design, and participant 
demographics (e.g., age and sex), along with effect sizes 
and their corresponding 95% confidence intervals (CIs). 
Two reviewers conducted the data extraction indepen-
dently, and any discrepancies were resolved by consensus 
or through adjudication by a third reviewer. The “tagging” 
feature of the Nested-Knowledge platform was utilized to 
facilitate and streamline the data extraction process.

The quality of the included studies was assessed inde-
pendently by two reviewers using the ROBINS-E tool. 
Each study was evaluated according to criteria covering 
various domains, including risk of bias due to confound-
ing, risk of bias arising from measurement of the expo-
sure, risk of bias in selection of participants, risk of bias 
due to post-exposure interventions, risk of bias due to 
missing data, risk of bias arising from measurement of 
the outcome, and risk of bias in selection of the reported 
result. Most studies showed “some concerns” across these 
domains, while none were classified as having a “high” or 
“very high” risk of bias. The results of the quality assess-
ment are presented in (Fig. 2).

Data synthesis and statistical analysis
A narrative qualitative synthesis approach was employed 
to analyze and integrate the findings from the included 
studies. This approach allowed for a comprehensive 
examination of relationships within and between studies, 
emphasizing the similarities, differences, and contextual 
factors influencing the observed associations. Through 
a textual description, we explored the patterns, method-
ological variations, and potential reasons for heterogene-
ity in study outcomes, providing an overall assessment of 
the robustness of the evidence.

Meta-analysis was performed using R software version 
4.4. We used “Meta” and “Metafor” packages for the sta-
tistical analyses. Combined risk estimates for the asso-
ciation between cannabis use and odds of having asthma 
were computed using a random-effects meta-analysis 
model to account for possible variability across studies. 
No conversion of p values was made since studies pro-
vided effect and CI. Summary estimates were reported 
as pooled OR with corresponding 95% CIs. Heteroge-
neity between studies was assessed using the I² statistic. 
Subgroup analysis was performed on the basis of study 
design (retrospective cohort and cross-sectional). A 
leave-one-out approach was applied for sensitivity analy-
sis to assess the stability of the results. Publication bias 
was assessed using funnel plot and Egger test. In all anal-
yses, a p-value below 0.05 was regarded as statistically 
significant.

Results
Literature search
Database searches identified a total of 1,887 records 
across Embase (798 records), PubMed (511 records), 
and Web of Science (578 records). After eliminating 719 
duplicate records, 1168 unique records persisted for 
screening. During the screening process, 1116 records 
were excluded based on titles and abstracts that did not 
meet the inclusion criteria, leaving 52 full-text articles 
to be assessed for eligibility. Upon full-text review, 44 
articles were excluded for the following reasons: 24 did 
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not focus on the outcomes of interest, 6 was deemed 
irrelevant, 7 were case reports, 3 were case series and 4 
were reviews. This resulted in a total of 8 studies [8, 13, 
14, 19–23] being included in the systematic review and 
meta-analysis (Fig. 1).

Characteristics of included studies
The included studies comprised eight investigations 
primarily conducted in the USA, focusing on various 
population groups such as adolescents, adults, and spe-
cific subgroups like high school students and African 
Americans. Of the eight studies, six utilized a cross-
sectional design, while two employed a retrospective 
cohort design. The sample sizes varied significantly, 
ranging from 2,611 to 160,209 participants, reflecting a 
broad range of study scopes and statistical power. The age 
groups explored included adolescents and adults aged 18 
years and above, with the proportion of female partici-
pants also varying widely across studies, highlighting the 
diverse demographic compositions. The mode of canna-
bis consumption in all studies was inhalation, with can-
nabis use defined in various ways, including past 30-day 
use, current use, and frequent use. Adjusted factors 
included age, sex, race/ethnicity, tobacco use, body mass 
index (BMI), and psychosocial factors such as depression, 
smoking, and stress. These additional details, along with 

the effect sizes, are detailed in Table 1. The quality assess-
ment of the studies, based on the ROBINS-E tool, is pre-
sented in Fig. 2.

Quality assessment
For the quality assessment, we used the ROBINS-E tool. 
In the domain of “bias due to confounding,” most of the 
studies raised some concerns. All studies were based on 
self-reported data, which introduced potential biases in 
exposure measurement (Domain D2). Additionally, none 
of the studies identified any post-exposure interven-
tions, which also contributed to concerns. Some stud-
ies showed concerns in Domains 5 and 6, related to the 
classification of exposure and outcomes. Overall, while 
all studies presented some concerns, none were classi-
fied as having a high risk of bias. The results of the quality 
assessment are presented in Fig. 2.

Narrative synthesis of evidence on cannabis consumption 
and risk of asthma
The association between cannabis use and asthma 
reveals a range of outcomes, with most studies suggest-
ing a significant and dose-dependent relationship. For 
instance, Bruzesse et al. (2020) found that both ever use 
of marijuana (OR = 1.25, 95% CI: 1.14–1.36) and current 
use (OR = 1.33, 95% CI: 1.20–1.47) were associated with 

Fig. 1 PRISMA flowchart depicting article selection and screening process
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Study Country Study 
design

Population 
characteristics

Age Female Sample 
size

Modes of 
Cannabis 
Consumption

Definition of 
Cannabis Use

OR
(95% 
CI) for 
Asthma

Adjusted 
Factors

Boakye 
2021 
[19]

USA Cross 
- sectional

U.S. adults (≥ 18 
years), data 
from BRFSS

18 years or 
above

52% 160,209 Inhalation Past 30-day can-
nabis use: Use at 
least once in the 
past 30 days.

OR = 1.03 
(0.64–
1.64)

Age, Sex, 
Race/Ethnicity, 
Marital Status, 
Education, 
Poverty Level, 
Depression, 
Combustible 
Cigarette Use, 
BMI, Nicotine 
Vaping

Bru-
zzese 
2019 
[20]

USA Cross 
- sectional

Adoles-
cents, U.S. 
high school 
students, data 
from the 2015 
and 2017 CDC 
YRBS

NA 51% 28,811 Inhalation Past 30-day 
and ever use 
of marijuana 
or synthetic 
marijuana

OR = 1.33 
(1.20–
1.47)

Sex, sexual 
identity, age, 
race/ethnic-
ity, use of 
cigarettes, 
cigars/cigaril-
los, vaping

Good-
win 
2024 
[8]

USA Cross 
- sectional

US population, 
aged 12 and 
older from the 
NSDUH

12 years or 
above

67% 2,611 Inhalation Past 30-day can-
nabis use: Use at 
least once in the 
past 30 days.

OR = 1.43 
(1.16–
1.78)

Sociode-
mographic 
Variables 
(Sex, Age, 
Marital Status, 
Income, Race/
Ethnicity, 
Education), 
Cigarette Use 
(Current)

Han 
2019 
[21]

USA Cross 
- sectional

US adolescents, 
aged 9th–12th 
grade, YRBS

Mean = 15.9 
(SD = 0.03)

NA 24,612 NA Past 30-day can-
nabis use: Use at 
least once in the 
past 30 days.

OR = 1.14 
(1.01–
1.28)

Sex, Age, 
Race/Ethnic-
ity, Body Mass 
Index (BMI), 
Sleep Dura-
tion, Fruit/
Vegetable 
Consump-
tion, Soda 
Consumption, 
Smoking, 
Psychosocial 
Stressors (e.g., 
violent behav-
ior, victimiza-
tion, suicidal 
behavior)

Han 
2020 
[14]

USA Cross 
- sectional

U.S. adoles-
cents, YRBS 
(9th-12th 
grade students, 
public and pri-
vate schools)

NA NA 21,532 Inhalation Current Use: 
Using marijuana 
at least once in 
the past 30 days;
Frequent Use: 
Using marijuana 
10 or more times 
in the past 30 
days.

OR = 1.55 
(1.29–
1.87)

Age, Sex, 
Race/Ethnicity, 
Overweight/
Obesity 
(BMI > 85th 
percentile), 
Dental visit in 
the previous 
year

Table 1 Characteristics of included studies
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Fig. 2 Quality assessment of studies with ROBINS-E

 

Study Country Study 
design

Population 
characteristics

Age Female Sample 
size

Modes of 
Cannabis 
Consumption

Definition of 
Cannabis Use

OR
(95% 
CI) for 
Asthma

Adjusted 
Factors

Kaplan 
2023 
[13]

USA Retrospec-
tive cohort

Adults 
(18 + years, 
non-pregnant) 
across the U.S. 
from the PATH 
Study

18 years or 
above

NA 3,536 Inhalation Current Use: 
Marijuana 
use ≥ 1/week 
or replacing 
tobacco with 
marijuana.
Exclusive 
Marijuana Use: 
Marijuana use 
only, no tobacco 
us

OR = 1.78 
(1.22–
2.59)

Age, sex, race/
ethnicity, 
education, 
body mass 
index, sexual 
orientation, 
cocaine use, 
physical activ-
ity, asthma 
medication 
use

Silver-
man 
2024 
[22]

USA Cross 
- sectional

Adolescents 
(9th − 12th 
graders) across 
the U.S. from 
YRBSS, 2019

NA 49.61% 130,136 NA Past 30-day can-
nabis use: Use at 
least once in the 
past 30 days.

OR = 1.25 
(1.20–
1.30)

Age, sex, race/
ethnicity, 
grade, past 
30-day ciga-
rette use

Win-
husen 
2019 
[23]

USA Retrospec-
tive cohort

Adult patients 
(age ≥ 18) in 
the Metro-
Health System, 
Northeast 
Ohio, 
1999–2018.

Mean = 42 
years

43% 17,864 NA Regular can-
nabis use: At 
least one CUD 
diagnosis or two 
positive UDS for 
cannabinoids.

OR = 2.13 
(1.75–
2.59)

Age, sex, race, 
ethnicity, BMI, 
status TUD 
status, opioid 
use, alcohol 
use, cocaine 
use,

Abbreviations: USA: United States of America, NA: Not Available, SD: Standard Deviation, OR: Odds Ratio, CI: Confidence Interval, BRFSS: Behavioral Risk Factor 
Surveillance System, CDC: Centers for Disease Control and Prevention, YRBS: Youth Risk Behavior Survey, NSDUH: National Survey on Drug Use and Health, YRBSS: 
Youth Risk Behavior Surveillance System, PATH: Population Assessment of Tobacco and Health, BMI: Body Mass Index, CUD: Cannabis Use Disorder, UDS: Urine Drug 
Screen

Table 1 (continued) 
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increased odds of asthma diagnosis. This study also high-
lighted subgroup differences, showing that lesbian girls 
and bisexual boys using synthetic marijuana had even 
higher odds of asthma compared to heterosexual coun-
terparts. Similarly, Goodwin et al. (2020) identified higher 
odds of asthma among cannabis users in the past 30 days 
(OR = 1.43, 95% CI: 1.16–1.78), with a dose-response 
relationship evident; individuals reporting 20–30 days of 
cannabis use had even higher odds (OR = 1.73, 95% CI: 
1.29–2.31). Han et al. (2020) corroborated these findings, 
reporting that participants using cannabis ≥ 10 times 
had an OR of 1.33 (95% CI: 1.10–1.62) for asthma, com-
pared to a weaker association among those using canna-
bis fewer than 10 times (OR = 1.14, 95% CI: 0.98–1.32). 
This dose-dependent pattern was also evident in Han et 
al. (2019), which found that adolescents using cannabis at 
least once weekly had higher odds of asthma (OR = 1.14, 
95% CI: 1.01–1.28).

Further supporting these trends, Kaplan (2023) found 
that exclusive marijuana users had higher odds of experi-
encing persistent asthma (OR = 1.78, 95% CI: 1.22–2.59) 
compared to non-users, with evidence suggesting more 
severe asthma outcomes among frequent users. Similarly, 
Winhusen et al. (2023) observed a higher asthma preva-
lence in cannabis users (10.2%) compared to non-users 
(7.3%) (OR = 1.44, 95% CI: 1.29–1.61), a finding consis-
tent across both tobacco users and non-users. Silverman 
(2024) also highlighted a higher prevalence of asthma 
among youth reporting any cannabis use (29.07% vs. 
23.62%; AOR = 1.25, 95% CI: 1.20–1.30). Moreover, youth 
using cannabis more frequently—40 or more times per 
month—had greater odds of asthma (AOR = 1.35, 95% CI: 
1.25–1.45), further illustrating the dose-dependent rela-
tionship. In contrast, Boakye et al. (2020) found no sig-
nificant association between cannabis vaping and asthma 
diagnosis (OR = 1.03, 95% CI: 0.64–1.64), even after 

adjusting for sociodemographic variables and BMI. This 
study, based on a large sample of 160,209 participants, 
suggested that cannabis vaping may not pose the same 
respiratory risks as combustible cannabis use. These 
contrasting findings might be attributed to differences 
in cannabis consumption methods, with inhalation of 
combusted cannabis exposing users to harmful irritants 
like tar and carbon monoxide, which are absent in vap-
ing. Despite this, the overall body of evidence supports 
a consistent dose-dependent relationship, where heavier 
and more frequent cannabis use correlates with higher 
asthma prevalence and severity, particularly among ado-
lescents and frequent users.

Meta-analysis
The meta-analysis of eight studies revealed a link 
between cannabis use and greater odds of having asthma, 
showing a pooled OR of 1.31 (95% CI: 1.19–1.44). The 
analysis indicated moderate heterogeneity (I² = 46%), 
suggesting some differences in effect sizes among the 
studies. OR estimates varied among studies, with some 
studies reporting values as low as 1.03 and others reach-
ing as high as 2.13 (Fig.  3). We performed subgroup 
analysis based on the study design (retrospective cohort 
and cross-sectional). Results from 6 cross-sectional stud-
ies showed a pooled OR of 1.25 (95% CI: 1.20–1.30) for 
asthma, with I2 of 17%. Two retrospective cohort studies 
showed a pooled OR of 2.02 (95% CI: 1.41–2.90), with 
I2 = 0% (Fig. 4).

Sensitivity analysis
A leave-one-out sensitivity analysis was conducted to 
evaluate the stability of the combined OR estimates. In 
the sensitivity analysis, removing individual studies did 
not significantly impact the pooled effect size, with ORs 
spanning from 1.25 (95% CI: 1.20–1.31) to 1.37 (95% CI: 

Fig. 3 Pooled odds ratio for greater odds of having asthma among cannabis users
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1.18–1.56). This indicates that the association between 
cannabis consumption and greater odds of having asthma 
is robust and not driven by any single study (Figure S1).

Publication bias
Publication bias was assessed using a funnel plot and 
Egger’s test. Slight asymmetry was observed in the fun-
nel plot upon visual inspection (Fig. 5). However, Egger’s 

test showed no significant presence of publication bias 
(p = 0.18).

Discussion
The findings from this systematic review and meta-anal-
ysis provide compelling evidence that indicates a sig-
nificant association between cannabis use and greater 
odds of having asthma. The pooled OR of 1.31 (95% CI: 
1.19–1.44) suggests that individuals who use cannabis are 

Fig. 5 Funnel plot assessing publication bias

 

Fig. 4 Subgroup analysis showing the odds ratio for greater odds of having asthma among cannabis users based on study design
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at 31% greater odds of having asthma compared to non-
users. These results indicate a concerning public health 
issue, as cannabis use continues to rise globally, and 
highlight the potential respiratory complications associ-
ated with its consumption. The finding is consistent with 
prior research that links cannabis uses to respiratory 
inflammation. Inhalation of cannabis smoke, much like 
tobacco smoke, is thought to contribute to an increased 
risk of asthma diagnosis [24]. The OR across studies 
ranged from 1.03 to 2.13, showing a consistent pattern 
of elevated odds of having asthma among cannabis users. 
The studies included in this analysis adjusted for these 
potential confounders such as smoking. Our subgroup 
analysis based on study design resolved the source of het-
erogeneity. Both cross-sectional studies and cohort stud-
ies showed a significant association between cannabis use 
and asthma.

In comparison to previous meta-analyses, our study 
provides focused insights into the association between 
cannabis use and greater odds of having asthma. While 
earlier studies primarily examined respiratory symptoms 
like cough, sputum production, wheezing, and dyspnea 
[15], our research specifically investigates asthma as a 
clinical outcome. Previous analyses linked cannabis use 
to these symptoms but did not address asthma develop-
ment or asthma risk. Our findings build on this by linking 
cannabis use directly to asthma prevalence, offering more 
detailed data on its long-term impact. Unlike earlier 
studies, which focused on general symptoms, our study 
clarifies the risks of cannabis use for asthma patients, 
providing a more specific understanding of its potential 
effects on respiratory health.

Sensitivity analyses using the leave-one-out approach 
demonstrated that the pooled OR remained robust, 
ranging from 1.25 (95% CI: 1.20–1.31) to 1.37 (95% CI: 
1.18–1.56), even after systematically excluding each 
study. This indicates that the overall findings are stable 
and not driven by any individual study. The variation in 
heterogeneity, ranging from 14 to 52%, suggests that the 
association between cannabis use and asthma diagnosis 
is consistent, despite minor fluctuations depending on 
the inclusion or exclusion of specific studies. Thus, the 
results of this meta-analysis are reliable and illustrated a 
robust link between cannabis consumption and greater 
odds of having asthma.

The substantial heterogeneity (I² = 46%) observed 
across the included studies reflects the wide variability in 
study populations, methodologies, and geographic con-
texts. The ORs for asthma diagnosis varied from as low 
as 1.03 to as high as 2.13, suggesting that the correlation 
between cannabis use and asthma diagnosis is influenced 
by various factors such as age, gender, and environmen-
tal exposures. This variability may also be attributed to 
differences in the assessment of cannabis use, including 

frequency, mode of consumption, and the presence of 
co-exposures like tobacco. Moreover, the presence of 
comorbid conditions, such as allergies or chronic respi-
ratory diseases, may further modify the observed risk 
of asthma diagnosis, making it challenging to isolate the 
specific impact of cannabis use on respiratory outcomes.

Although many studies accounted for smoking as a fac-
tor and adjusted for it, not all have adequately controlled 
for smoking as a confounder. This oversight can lead to 
residual confounding, affecting the accuracy of the con-
clusions drawn about the impacts of cannabis vaping 
on respiratory health. Since smoking is a well-known 
risk factor for various respiratory conditions, including 
asthma [25], its influence must be thoroughly considered. 
Ignoring or inadequately adjusting for cigarette smoking 
may distort the association between cannabis vaping and 
respiratory symptoms or disease. Therefore, more studies 
are necessary to explicitly account for smoking behaviors. 
This will enhance the reliability of research findings by 
providing a clearer distinction between the effects attrib-
utable to cannabis vaping alone and those influenced by 
concurrent tobacco use.

The results of this meta-analysis carry several critical 
clinical implications. They emphasized the need for clini-
cians to be vigilant in assessing respiratory health among 
cannabis users, particularly those with a history of 
asthma or other respiratory conditions. Given the asso-
ciation between cannabis use and greater odds of having 
asthma, clinicians may consider evaluating respiratory 
symptoms among cannabis users, particularly those 
with a history of asthma or other respiratory conditions. 
Although this meta-analysis offers valuable insights into 
the relationship between cannabis use and greater odds 
of having asthma, it is crucial to recognize several limita-
tions. First, the majority of the included studies employed 
cross-sectional designs, limiting the ability to establish 
temporal relationships and causality. Second, most stud-
ies relied on self-reported cannabis use, which may be 
subject to recall bias and underreporting. Third the USA 
centric nature of existing research on cannabis consump-
tion and asthma poses significant limitations for gener-
alizability. Variations in cannabis products, consumption 
patterns, and healthcare systems across countries mean 
that findings from USA based studies may not accurately 
reflect the risks encountered in other countries. Differ-
ences in product potency, consumption methods, regu-
lation, and healthcare infrastructure can influence how 
asthma diagnosis related to cannabis are identified and 
managed. This highlights the need for more inclusive, 
global research to improve the applicability of findings 
and guide effective public health strategies worldwide. 
Future research should focus on longitudinal studies to 
better elucidate the temporal relationship between can-
nabis use and asthma and to identify potential causal 
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pathways. Additionally, studies exploring the influence 
of different modes of cannabis consumption (e.g., vaping 
vs. smoking) and their relative contributions to asthma 
diagnosis are warranted. Understanding the differential 
effects of cannabinoids and other compounds in canna-
bis smoke on respiratory health will be essential in devel-
oping targeted public health interventions and clinical 
guidelines.

Conclusion
This meta-analysis highlights a significant association 
between cannabis use and an greater odds of having 
asthma. These findings emphasize the need for clinicians 
to monitor respiratory health in individuals who use can-
nabis, especially those with a prior history of asthma 
or other respiratory conditions. Future research could 
benefit from examining moderating factors such as the 
frequency, method of cannabis use, and demographic 
variables to further clarify the relationship between can-
nabis consumption and asthma diagnosis. In addition, 
public health strategies aimed at raising awareness about 
the potential respiratory risks of cannabis use and pro-
moting safer consumption practices may be beneficial for 
reducing the associated health burden.

Supplementary Information
The online version contains supplementary material available at  h t t  p s : /  / d o  i .  o r 
g / 1 0 . 1 1 8 6 / s 1 2 8 9 0 - 0 2 5 - 0 3 5 1 6 - 0     .  

Supplementary Material 1

Acknowledgements
The authors acknowledge the Nested-Knowledge, MN, USA for providing the 
access to the software.

Author contributions
Conceptualization: Ajay Malvi, Rachana Mehta, Methodology: Ajay Malvi, 
Manish Srivastava, Manvinder Brar, Software: Mandeep Kaur, G. V. Siva Prasad, 
Manvinder Brar, Muhammed Shabil, Validation: Mandeep Kaur, Manish 
Srivastava, Ganesh Bushi, Muhammed Shabil, Formal analysis: Mahalaqua 
Nazli Khatib, G. V. Siva Prasad, Ganesh Bushi, Investigation: Roopashree R, 
Amit Barwal, Rukshar Syed, Nagavalli Chilakam, Sanjit Sah, Resources: Ashok 
Kumar Balaraman, Pranchal Rajput, Nagavalli Chilakam, Afukonyo Shidoiku 
Daniel, Data Curation: Mahalaqua Nazli Khatib, Ashok Kumar Balaraman, Amit 
Barwal, Gajendra Sharma, Pranchal Rajput, Sakshi Pandey, Afukonyo Shidoiku 
Daniel, Writing - Original Draft Preparation: Ajay Malvihas, Rachana Mehta, 
Writing - Review & Editing: Mahalaqua Nazli Khatib, Gajendra Sharma, Sakshi 
Pandey, Visualization: Roopashree R, Rukshar Syed, Sanjit Sah, Supervision: 
Ashok Kumar Balaraman, Mahendra Pratap Singh, Abhay M Gaidhane, Project 
Administration: Sunil Kumar, Mahendra Pratap Singh, Abhay M Gaidhane.

Funding
No funding was received for this study.

Data availability
The data is with the authors and available upon request. The data can be 
obtained by contacting the corresponding author, Afukonyo Shidoiku Daniel. 
Email: afukonyoshidoiku@tsuniversity.edu.ng.

Declarations

Ethical approval
Not applicable.

Consent to participate
Not applicable since this is a review and not involved any human.

Competing interests
The authors declare no competing interests.

Human ethics and consent to participate
Not applicable.

Author details
1Department of Pharmacy Practice, National Institute of Pharmaceutical 
Education and Research, Guwahati 781101, India
2Division of Evidence Synthesis, Global Consortium of Public Health and 
Research, Datta Meghe Istitute of Higher Education, Wardha, India
3Research and Enterprise, University of Cyberjaya, Persiaran Bestari, Cyber 
11, Cyberjaya, Selangor 63000, Malaysia
4Department of Chemistry and Biochemistry, School of Sciences, JAIN 
(Deemed to be University), Bangalore, Karnataka, India
5Department of Allied Healthcare and Sciences, Vivekananda Global 
University, Jaipur, Rajasthan 303012, India
6Department of Endocrinology, NIMS University, Jaipur, India
7Chandigarh Pharmacy College, Chandigarh Group of College, Jhanjeri, 
Mohali, Punjab 140307, India
8Department of Chemistry, Raghu Engineering College, Visakhapatnam, 
Andhra Pradesh 531162, India
9School of Applied and Life Sciences, Division of Research and Innovation, 
Uttaranchal University, Dehradun, India
10IES Institute of Pharmacy, IES University, Bhopal,  
Madhya Pradesh 462044, India
11New Delhi Institute of Management, Delhi, India
12Department of Microbiology, Graphic Era (Deemed to be University), 
Clement Town Dehradun 248002, India
13Center for Global Health Research, Saveetha Medical College and 
Hospital, Saveetha Institute of Medical and Technical Sciences, Saveetha 
University, Chennai, India
14School of Pharmaceutical Sciences, Lovely Professional University, 
Phagwara, India
15Noida Institute of Engineering and Technology (Pharmacy Institute), 
Greater Noida, India
16Centre of Research Impact and Outcome, Chitkara University, Rajpura, 
Punjab 140417, India
17Chitkara Centre for Research and Development, Chitkara University, 
Himachal Pradesh 174103, India
18Clinical Microbiology, RDC, Manav Rachna International Institute of 
Research and Studies, Faridabad, Haryana 121004, India
19Dr Lal PathLabs - Nepal, Chandol-4, Maharajgunj, Kathmandu  
44600, Nepal
20Department of Paediatrics, Dr. D. Y. Patil Medical College, Hospital and 
Research Centre, Dr. D. Y. Patil Vidyapeeth, Pune, Maharashtra  
411018, India
21Department of Public Health Dentistry, Dr. D.Y. Patil Dental College and 
Hospital, Dr. D.Y. Patil Vidyapeeth, Pune, Maharashtra 411018, India
22Jawaharlal Nehru Medical College, and Global Health Academy, School 
of Epidemiology and Public Health, Datta Meghe Institute of Higher 
Education, Wardha, India
23University Center for Research and Development, Chandigarh 
University, Mohali, Punjab, India
24Medical Laboratories Techniques Department, AL-Mustaqbal University, 
Hillah, Babil 51001, Iraq
25Global Health and Infectious Diseases Control Institute, Nasarawa State 
University, Keffi, Nigeria

Received: 17 October 2024 / Accepted: 21 January 2025

https://doi.org/10.1186/s12890-025-03516-0
https://doi.org/10.1186/s12890-025-03516-0


Page 11 of 11Malvi et al. BMC Pulmonary Medicine           (2025) 25:48 

References
1. Lopez-Pelayo H, Madero S, Gremeaux L, Rönkä S, Matias J. Synthetic cannabi-

noids and cannabis: how the patterns of use differ: results from the European 
web survey on drugs. Int J Mental Health Addict. 2024;22(3):1128–44.

2. Hinckley J, Bhatia D, Ellingson J, Molinero K, Hopfer C. The impact of recre-
ational cannabis legalization on youth: the Colorado experience. Eur Child 
Adolesc Psychiatry. 2024;33(3):637–50.

3. Siora A, Vontetsianos A, Chynkiamis N, Anagnostopoulou C, Bartziokas K, 
Anagnostopoulos N et al. Small airways in asthma: from inflammation and 
pathophysiology to treatment response. Respir Med. 2024:107532.

4. Garg R, Piplani M, Singh Y, Bhateja P, Rana R. An overview of integrated risk 
factors with prevention and prevalence of asthma at the global level. Curr 
Traditional Med. 2024;10(4):71–81.

5. Chandy M, Nishiga M, Wei T-T, Hamburg NM, Nadeau K, Wu JC. Adverse 
impact of cannabis on human health. Annu Rev Med. 2024;75(1):353–67.

6. Braymiller JL, Barrington-Trimis JL, Leventhal AM, Islam T, Kechter A, Krueger 
EA, et al. Assessment of Nicotine and Cannabis Vaping and respiratory symp-
toms in young adults. JAMA Netw Open. 2020;3(12):e2030189–e.

7. Bhat TA, Kalathil SG, Goniewicz ML, Hutson A, Thanavala Y. Not all vaping is 
the same: differential pulmonary effects of vaping cannabidiol versus nico-
tine. Thorax. 2023;78(9):922–32.

8. Goodwin RD, Zhou C, Silverman KD, Rastogi D, Borrell LN. Cannabis use and 
the prevalence of current asthma among adolescents and adults in the 
United States. Prev Med. 2024;179:107827.

9. Khoj L, Zagà V, Amram DL, Hosein K, Pistone G, Bisconti M et al. Effects of 
cannabis smoking on the respiratory system: a state-of-the-art review. Respir 
Med. 2023:107494.

10. Shah S, Jang A, Patel S, Flynn B. Cannabis Use is Associated with decreased 
mortality and length of stay in heart failure hospitalizations. J Card Fail. 
2024;30(1):150.

11. Breijyeh Z, Jubeh B, Bufo SA, Karaman R, Scrano L. Cannabis: a toxin-produc-
ing plant with potential therapeutic uses. Toxins. 2021;13(2):117.

12. Aziz A-i, Nguyen LC, Oumeslakht L, Bensussan A, Ben Mkaddem S. Can-
nabinoids as immune system modulators: Cannabidiol potential therapeutic 
approaches and limitations. Cannabis Cannabinoid Res. 2023;8(2):254–69.

13. Kaplan T, Hall R, Atay S, Galiatsatos P, Kaplan B. Association between Exclusive 
Marijuana Use and Asthma Severity: results from a nationally Representative 
Study. D102 highlights of epidemiologic and clinical research in behavioral 
sciences. American Thoracic Society; 2023. pp. A6642–A.

14. Han Y-Y, Rosser F, Forno E, Celedón JC. Electronic vapor products, mari-
juana use, smoking, and asthma in US adolescents. J Allergy Clin Immunol. 
2020;145(3):1025–8. e6.

15. Ghasemiesfe M, Ravi D, Vali M, Korenstein D, Arjomandi M, Frank J, et al. 
Marijuana use, respiratory symptoms, and pulmonary function: a systematic 
review and meta-analysis. Ann Intern Med. 2018;169(2):106–15.

16. Moher D, Liberati A, Tetzlaff J, Altman DG, Group P. Preferred reporting items 
for systematic reviews and meta-analyses: the PRISMA statement. Int J Surg. 
2010;8(5):336–41.

17. Shabil M, Khatib MN, Ballal S, Bansal P, Tomar BS, Ashraf A, et al. The impact 
of electronic cigarette use on periodontitis and periodontal outcomes: a 
systematic review and meta-analysis. BMC Oral Health. 2024;24(1):1197.

18. Awad AA, Itumalla R, Gaidhane AM, Khatib MN, Ballal S, Bansal P, et al. Asso-
ciation of electronic cigarette use and suicidal behaviors: a systematic review 
and meta-analysis. BMC Psychiatry. 2024;24(1):608.

19. Boakye E, Obisesan OH, Uddin SI, El-Shahawy O, Dzaye O, Osei AD, et al. 
Cannabis vaping among adults in the United States: prevalence, trends, and 
association with high-risk behaviors and adverse respiratory conditions. Prev 
Med. 2021;153:106800.

20. Bruzzese J-M, Velldhuis C, Everett B, Hughes T, George M. The Association of 
Asthma, sexual identity, and Substance Use among a nationally Representa-
tive Sample of US adolescents. C94 the impact of Social determinants in 
Pulmonary and critical care. American Thoracic Society; 2019. pp. A5565–A.

21. Han YY, Forno E, Celedón JC. Health risk behaviors, violence exposure, and 
current asthma among adolescents in the United States. Pediatr Pulmonol. 
2019;54(3):237–44.

22. Silverman KD, Cheslack-Postava K, Rastogi D, Borrell LN, Goodwin RD. Asthma 
prevalence among US 9th– 12th graders who report past 30‐day cannabis 
use in 2019. Pediatr Pulmonol. 2024;59(4):886–90.

23. Winhusen T, Theobald J, Kaelber DC, Lewis D. Regular cannabis use, with and 
without tobacco co-use, is associated with respiratory disease. Drug Alcohol 
Depend. 2019;204:107557.

24. Tashkin DP, Baldwin GC, Sarafian T, Dubinett S, Roth MD. Respiratory and 
immunologic consequences of marijuana smoking. J Clin Pharmacol. 
2002;42(S1):S71–81.

25. Thomson NC, Chaudhuri R, Livingston E. Asthma and cigarette smoking. Eur 
Respir J. 24(5):822–33.

Publisher’s note
Springer Nature remains neutral with regard to jurisdictional claims in 
published maps and institutional affiliations.


	Cannabis consumption and risk of asthma: a systematic review and meta-analysis
	Abstract
	Introduction
	Methods
	Study design
	Data sources and search strategy
	Eligibility criteria
	Study selection
	Data extraction and quality assessment
	Data synthesis and statistical analysis

	Results
	Literature search
	Characteristics of included studies
	Quality assessment
	Narrative synthesis of evidence on cannabis consumption and risk of asthma
	Meta-analysis
	Sensitivity analysis
	Publication bias

	Discussion
	Conclusion
	References


