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17 ABSTRACT 

18 Introduction 

19 Recent studies have raised the concern about the risk of asthma in marijuana users; 

20 however, the results remain controversial and warrant further investigation. With a 

21 growing number of marijuana users, examining the association between marijuana use 

22 with asthma, and quantifying such association through meta-analysis have important 

23 implications for public health and clinical decision making. In view of this, the 

24 present protocol aims to detail a plan of meta-analysis on the association 

25 aforementioned. The findings of this study are expected to strengthen the current 

26 knowledge base with respect to the potential adverse effects of marijuana use on 

27 pulmonary health and to facilitate the development of prevention strategies for 

28 asthma. 

29 Methods and analysis 

30 The MEDLINE/PubMed, Web of Science and EMBASE databases will be targeted 

31 for comprehensive search to retrieve relevant observational studies focusing on the 

32 association between marijuana use and asthma. Both unadjusted and adjusted effect 

33 sizes, such as odds ratio, relative risk, hazard ratio, and the corresponding 95% 

34 confidence intervals will be extracted for pooled analyses. Heterogeneity and 

35 publication bias within the included studies will be examined. The Newcastle-Ottawa 

36 Quality Scale will be used to examine the quality and risk of bias. Statistical software 

37 Review Manager V.5.3 and Stata V.11.0 will be used for statistical analyses. 

38 Ethics and dissemination 
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39 Since no private and confidential patient data will be included in the reporting, 

40 approval from an ethics committee is not required. The results will be published in a 

41 peer-reviewed journal. The study raises no ethical issue. 

42 OSF registration number 

43 10.17605/OSF.IO/UPTXC. 
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44 Strengths and limitations of this study 

45  This is the first meta-analysis that aims to evaluate the association between 

46 marijuana use and asthma. Our findings will strengthen the current knowledge 

47 base with respect to the potential adverse effects of marijuana use on pulmonary 

48 health and to facilitate the development of prevention strategies for asthma. 

49  The study selection, data extraction and quality assessment will be performed by 

50 two independent investigators, and disagreements, if any, will be resolved by 

51 negotiation. 

52  The study quality and risk of bias will be comprehensively evaluated by adopting 

53 the Newcastle-Ottawa Quality Scale. 

54  Since this meta-analysis will include both prospective and retrospective studies, 

55 the final results may be subjected to bias to a certain extent. Meanwhile, the 

56 variations in study design and sample characteristics might result in high 

57 heterogeneity. 

58  This meta-analysis intends to examine the associations between different 

59 frequencies of marijuana use and asthma; however, such kind of subgroup 

60 analyses may be challenging or even impossible due to the expected small 

61 number of qualified articles. 
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62 INTRODUCTION 

63 Marijuana is one of the most frequently administrated psychoactive drugs in the 

64 global context.1 As reported, the number of current marijuana users aged ≥ 12 years in 

65 the United States (US) had grown from 6.2% in 2002 to 10.1% in 2018.2 In view of 

66 the potential benefits of marijuana observed in several medical conditions (e.g., 

67 epilepsy, pain symptom, multiple sclerosis, anxiety and depression), 33 states in the 

68 US have legalized the use of marijuana for medical purposes; additionally, the District 

69 of Columbia and another 11 states have legalized marijuana for recreational 

70 purposes.3-5 Nevertheless, several adverse effects such as the risk of chronic 

71 psychiatric disorders, cognitive decline, malignancy, chronic bronchitis, addiction, 

72 and cardiovascular diseases are suspected to associate with marijuana use.6 

73

74 Cytologic variations in the respiratory tract, respiratory symptoms (e.g., 

75 wheezing, cough, sputum production, and shortness of breath), and impaired lung 

76 function are all potentially respiratory effects of marijuana use.7 Previous research 

77 suggested that marijuana use might expose users to carbon monoxide and tar 

78 deposition at a chance of 3-5 times higher than tobacco smokers, and the airflow 

79 obstruction produced by marijuana use was equivalent to 2.5-5 times of that produced 

80 by tobacco smoking, which is a recognized risk factor for the development of 

81 asthma.8-10 Thus, it has been speculated that marijuana use could increase the risk of 

82 developing asthma. On the contrary, other literatures have also reported that 

83 marijuana use does not necessarily have significant association with asthma.11-15 A 
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84 review concluded that even though a high frequency of marijuana use might lead to 

85 respiratory symptoms in the general population, the association between marijuana 

86 use and asthma should be further clarified.16 This association may be attributed to Δ9-

87 tetrahydrocannabinol (the physiologically-active bronchodilator compound in 

88 marijuana), which has been illustrated to cause rapid reversal of bronchoconstriction 

89 induced experimentally by exercises or methacholine inhalation in asthma patients,17 

90 and may have a therapeutic potential for asthma.18 

91

92 Meta-analysis, an important and useful tool to reveal trends that may not be 

93 straightforward, can effectively help researchers establish clinical policies and 

94 guidelines. Therefore, we plan to perform a systematical meta-analysis on the existing 

95 literature so as to test the hypothesis that there is a positive association between 

96 marijuana use and asthma. 

97

98 METHODS 

99 Literature search 

100 This protocol was designed by referencing to the Preferred Reporting Items for 

101 Systematic Review and Meta-Analysis Protocols (PRISMA-P) 2015,19 and was 

102 registered in the Open Science Framework (OSF) registries (osf.io/uptxc). A 

103 comprehensive search will be performed across MEDLINE/PubMed database, Web of 

104 Science and EMBASE database to retrieve the relevant studies focusing on the 

105 association between marijuana smoking and asthma. Key words or medical subject 
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106 heading terms will be defined to identify qualified articles from the databases 

107 aforementioned (see Table 1 for the electronic search strategy). Appropriate adaption 

108 will be made to all the search terms in order to cater different syntax rules of each 

109 database. 

110

111 Study selection 

112 Two researchers will be engaged independently to identify observational studies for 

113 inclusion according to the predetermined criteria. Disagreements, if any, shall be 

114 resolved by negotiation as far as possible. Specifically, the inclusion criteria are: (1) 

115 observational studies, including case-control studies, cohort studies, and cross-

116 sectional studies; (2) study exposure is marijuana use; (3) study outcome is diagnosis 

117 of asthma; (4) studies reporting the prevalence of asthma both in the groups of 

118 marijuana users and non-users, and (5) studies published in English. Meeting 

119 abstracts, case reports, letters, reviews, cost‐effective studies or non‐human studies 

120 will not be included. 

121

122 Data extraction 

123 The two researchers will be responsible for extracting the following data 

124 independently using a standardized collection form: publication information 

125 ([author(s) and year of publishing]); study information (country of origin, data 

126 sources, study setting and study period); demographics (age, sex distribution and 

127 sample size); exposure information (marijuana use); and outcome information 
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128 (diagnosis of asthma). Then, both unadjusted and adjusted effect sizes, such as odds 

129 ratio (OR), relative risk (RR) or hazard ratio (HR), will be extracted directly or, if not 

130 available, calculated per data in the original studies. If such data for calculation cannot 

131 be found, the author(s) of the concerned study will be contacted directly to request for 

132 the missing information whenever possible. Any disagreements between the two 

133 researchers will be resolved by negotiation. 

134

135 Assessment of risk of bias 

136 The study quality will be examined by adopting the Newcastle-Ottawa Quality 

137 Scale.20 The risk of bias will be evaluated by the two researchers independently, and 

138 disagreements, if any, will be resolved by negotiation. 

139

140 Data analysis 

141 Firstly, the study characteristics will be summarized with narrative texts and baseline 

142 tables, and the pooled OR, RR and HR, as well as the corresponding 95% confidence 

143 intervals (CIs) will be calculated. Both unadjusted and adjusted estimates will be 

144 pooled for analyses. Then, the heterogeneity across included studies will be examined 

145 using Cochrane’s Q test and I2 statistics (p>0.05 for Q statistics and I2<50% indicating 

146 statistical homogeneity). If statistical homogeneity is confirmed, the fixed effects 

147 model will be applied to pool the data; otherwise, the random effects model will be 

148 applied. Statistical analyses will be performed using Stata V.11.0 and Review 

149 Manager V.5.3 (the Nordic Cochrane Centre, the Cochrane Collaboration, 
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150 Copenhagen, 2014), with p<0.05 indicating statistical significance. Lastly, subgroup 

151 analyses will be performed (e.g., age, sex, ethnic group, economic condition, 

152 education restrictions, geographical limitations, frequency of marijuana use) 

153 whenever feasible in order to minimize the impact of heterogeneity. 

154

155 Assessment of publication bias 

156 Publication bias will be examined when more than 10 studies are included by using 

157 funnel plot and Egger test. If the funnel plot demonstrates an asymmetric pattern, 

158 publication bias is confirmed, and accordingly, the bias will be discussed and 

159 explained in detail. 

160

161 Patient and public involvement 

162 Given that this systematic review will be carried out based on published studies, 

163 patients and members of the public will not be involved directly. Only data from 

164 published literature and/or the aforementioned sources will be used. 

165

166 Ethics and dissemination 

167 This meta-analysis will be performed on published studies without involving any 

168 private and confidential patient data, so no approval is required from an ethics 

169 committee. The results will be reported by publishing in a peer-reviewed journal. No 

170 ethical issues will be raised. 

171
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172 DISCUSSION 

173 Asthma, a prevalent disease in children and adolescents, is deemed to be linked with 

174 significant health, social, and financial issues.21 22 With a growing number of 

175 marijuana users, especially in adolescents,2 examining the association between 

176 marijuana use and asthma, and quantifying such association through meta-analysis 

177 have important implications for public health and clinical decision making. As far as 

178 the authors know, at least 10 studies have examined the association between 

179 marijuana use and asthma, of which, five studies suggested that marijuana use was 

180 positively associated with asthma,12 23-26 but another five studies did not support such 

181 association.11-14 Therefore, the association between marijuana use and asthma remains 

182 controversial, and the inconsistency among different studies may be attributed to the 

183 variations in study design and sample characteristics. It is noteworthy that the sample 

184 size of many previous studies might be too small to achieve a sufficiently-strong 

185 statistical power, which explains, at least in part, why statistical difference was not 

186 reached in some instances in spite of an apparent trend. In view of the situation above, 

187 the proposed meta-analysis aims to summarize available evidence to comprehensively 

188 examine the association between marijuana use and asthma. The findings of this study 

189 will strengthen the current knowledge base with respect to the potential adverse 

190 effects of marijuana on pulmonary health and to facilitate the development of 

191 prevention strategies for asthma. 

192

193 Contributors 

Page 11 of 16

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

BMJ Open

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60



For peer review only

11

194 Conceptualisation: JL and MS. Data curation: JL and MS. Methodology: JL and MS. 

195 Writing of original draft: JL. Review and editing: MS. 

196

197 Funding 

198 This work was supported by the National Natural Science Foundation of China 

199 (82000585). 

200

201 Competing interests 

202 None declared. 

203

204 Patient and public involvement 

205 Patients and/or the public were not involved in the design, or conduct, or reporting, or 

206 dissemination plans of this research. 

207

208 Patient consent for publication 

209 Not required. 

Page 12 of 16

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

BMJ Open

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60



For peer review only

12

210 REFERENCES

211 1. Shah S, Patel S, Paulraj S, et al. Association of Marijuana Use and Cardiovascular Disease: A 
212 Behavioral Risk Factor Surveillance System Data Analysis of 133,706 US Adults. Am J Med 
213 2020. doi: 10.1016/j.amjmed.2020.10.019.
214 2. Key Substance Use and Mental Health Indicators in the United States: Results from the 2018 
215 National Survey on Drug Use and Health. Vol 2020: Substance Abuse and Mental Health 
216 Services Administration; 2019.
217 3. Daniller A. Two-thirds of Americans support marijuana legalization. Vol 2020. Pew Research 
218 center: Pew Research center; 2019.
219 4. Ladegard K, Thurstone C, Rylander M. Marijuana Legalization and Youth. Pediatrics 
220 2020;145(Suppl 2):S165-S74. doi: 10.1542/peds.2019-2056D.
221 5. Keyhani S, Steigerwald S, Ishida J, et al. Risks and Benefits of Marijuana Use: A National 
222 Survey of U.S. Adults. Ann Intern Med 2018;169(5):282-90. doi: 10.7326/M18-0810.
223 6. Volkow ND, Baler RD, Compton WM, et al. Adverse health effects of marijuana use. N Engl J 
224 Med 2014;370(23):2219-27. doi: 10.1056/NEJMra1402309.
225 7. Owen KP, Sutter ME, Albertson TE. Marijuana: respiratory tract effects. Clin Rev Allergy 
226 Immunol 2014;46(1):65-81. doi: 10.1007/s12016-013-8374-y.
227 8. Coogan PF, Castro-Webb N, Yu J, et al. Active and passive smoking and the incidence of 
228 asthma in the Black Women's Health Study. Am J Respir Crit Care Med 2015;191(2):168-76. 
229 doi: 10.1164/rccm.201406-1108OC.
230 9. Gilliland FD, Islam T, Berhane K, et al. Regular smoking and asthma incidence in adolescents. 
231 Am J Respir Crit Care Med 2006;174(10):1094-100. doi: 10.1164/rccm.200605-722OC.
232 10. Jaakkola MS, Piipari R, Jaakkola N, et al. Environmental tobacco smoke and adult-onset asthma: 
233 a population-based incident case-control study. Am J Public Health 2003;93(12):2055-60. doi: 
234 10.2105/ajph.93.12.2055.
235 11. Schweitzer RJ, Wills TA, Tam E, et al. E-cigarette use and asthma in a multiethnic sample of 
236 adolescents. Prev Med 2017;105:226-31. doi: 10.1016/j.ypmed.2017.09.023.
237 12. Wills TA, Choi K, Pagano I. E-Cigarette Use Associated With Asthma Independent of Cigarette 
238 Smoking and Marijuana in a 2017 National Sample of Adolescents. J Adolesc Health 
239 2020;67(4):524-30. doi: 10.1016/j.jadohealth.2020.03.001.
240 13. Larsen K, Faulkner GEJ, Boak A, et al. Looking beyond cigarettes: Are Ontario adolescents 
241 with asthma less likely to smoke e-cigarettes, marijuana, waterpipes or tobacco cigarettes? 
242 Respir Med 2016;120:10-15. doi: 10.1016/j.rmed.2016.09.013.
243 14. Han B, Gfroerer JC, Colliver JD. Associations between duration of illicit drug use and health 
244 conditions: results from the 2005-2007 national surveys on drug use and health. Ann Epidemiol 
245 2010;20(4):289-97. doi: 10.1016/j.annepidem.2010.01.003.
246 15. Bechtold J, Simpson T, White HR, et al. Chronic adolescent marijuana use as a risk factor for 
247 physical and mental health problems in young adult men. Psychol Addict Behav 
248 2015;29(3):552-63. doi: 10.1037/adb0000103.
249 16. Self TH, Shah SP, March KL, et al. Asthma associated with the use of cocaine, heroin, and 
250 marijuana: A review of the evidence. J Asthma 2017;54(7):714-22. doi: 
251 10.1080/02770903.2016.1259420.
252 17. Tashkin DP, Shapiro BJ, Lee YE, et al. Effects of smoked marijuana in experimentally induced 

Page 13 of 16

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

BMJ Open

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60



For peer review only

13

253 asthma. Am Rev Respir Dis 1975;112(3):377-86. doi: 10.1164/arrd.1975.112.3.377.
254 18. Tashkin DP. Airway effects of marijuana, cocaine, and other inhaled illicit agents. Curr Opin 
255 Pulm Med 2001;7(2):43-61. doi: 10.1097/00063198-200103000-00001.
256 19. Moher D, Shamseer L, Clarke M, et al. Preferred reporting items for systematic review and 
257 meta-analysis protocols (PRISMA-P) 2015 statement. Syst Rev 2015;4:1. doi: 10.1186/2046-
258 4053-4-1.
259 20. Stang A. Critical evaluation of the Newcastle-Ottawa scale for the assessment of the quality of 
260 nonrandomized studies in meta-analyses. Eur J Epidemiol 2010;25(9):603-5. doi: 
261 10.1007/s10654-010-9491-z.
262 21. Akinbami LJ, Simon AE, Rossen LM. Changing Trends in Asthma Prevalence Among Children. 
263 Pediatrics 2016;137(1). doi: 10.1542/peds.2015-2354.
264 22. Kopel LS, Phipatanakul W, Gaffin JM. Social disadvantage and asthma control in children. 
265 Paediatr Respir Rev 2014;15(3):256-62; quiz 62-3. doi: 10.1016/j.prrv.2014.04.017.
266 23. Dai H, Richter KP. A National Survey of Marijuana Use Among US Adults With Medical 
267 Conditions, 2016-2017. JAMA Netw Open 2019;2(9):e1911936. doi: 
268 10.1001/jamanetworkopen.2019.11936.
269 24. Winhusen T, Theobald J, Kaelber DC, et al. Regular cannabis use, with and without tobacco co-
270 use, is associated with respiratory disease. Drug Alcohol Depend 2019;204:107557. doi: 
271 10.1016/j.drugalcdep.2019.107557.
272 25. Han YY, Forno E, Celedon JC. Health risk behaviors, violence exposure, and current asthma 
273 among adolescents in the United States. Pediatr Pulmonol 2019;54(3):237-44. doi: 
274 10.1002/ppul.24236.
275 26. Chabarria KC, Racusin DA, Antony KM, et al. Marijuana use and its effects in pregnancy. Am 
276 J Obstet Gynecol 2016;215(4):506 e1-7. doi: 10.1016/j.ajog.2016.05.044.
277

Page 14 of 16

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

BMJ Open

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60



For peer review only

14

278 Table 1 Electronic search strategy in PubMed 

Number Search terms

1 marijuana[MeSH Terms] or marijuana[tiab] or cannabis[tiab] or 

hemp[tiab] or mariguana[tiab] or marihuana[tiab] or 

dronabinol[tiab] or cannabichromene[tiab] or 

tetrahydrocannabivarin[tiab] or nabilone[tiab]

2 asthma[MeSH Terms] or bronchial spasm[tiab] or wheez*[tiab] or 

bronchospas?[tiab] or bronchoconstrict?[tiab] or bronchial 

hyperreactivity[tiab] or respiratory hypersensitivity[tiab]

3 1 AND 2

279
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PRISMA-P (Preferred Reporting Items for Systematic review and Meta-Analysis Protocols) 2015 checklist: recommended items to 
address in a systematic review protocol* 
Section and topic Item 

No
Checklist item Reported 

on page 

ADMINISTRATIVE INFORMATION
Title:

 Identification 1a Identify the report as a protocol of a systematic review 1
 Update 1b If the protocol is for an update of a previous systematic review, identify as such -

Registration 2 If registered, provide the name of the registry (such as PROSPERO) and registration number 1
Authors:

 Contact 3a Provide name, institutional affiliation, e-mail address of all protocol authors; provide physical mailing address of corresponding 
author

1

 Contributions 3b Describe contributions of protocol authors and identify the guarantor of the review 10-11
Amendments 4 If the protocol represents an amendment of a previously completed or published protocol, identify as such and list changes; 

otherwise, state plan for documenting important protocol amendments
-

Support:
 Sources 5a Indicate sources of financial or other support for the review 11
 Sponsor 5b Provide name for the review funder and/or sponsor -
 Role of sponsor 
or funder

5c Describe roles of funder(s), sponsor(s), and/or institution(s), if any, in developing the protocol -

INTRODUCTION
Rationale 6 Describe the rationale for the review in the context of what is already known 5
Objectives 7 Provide an explicit statement of the question(s) the review will address with reference to participants, interventions, comparators, 

and outcomes (PICO)
6

METHODS
Eligibility criteria 8 Specify the study characteristics (such as PICO, study design, setting, time frame) and report characteristics (such as years 

considered, language, publication status) to be used as criteria for eligibility for the review
6-7

Information sources 9 Describe all intended information sources (such as electronic databases, contact with study authors, trial registers or other grey 
literature sources) with planned dates of coverage

6

Search strategy 10 Present draft of search strategy to be used for at least one electronic database, including planned limits, such that it could be repeated 6-7, 14
Study records:
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 Data 
management

11a Describe the mechanism(s) that will be used to manage records and data throughout the review 7-9

 Selection 
process

11b State the process that will be used for selecting studies (such as two independent reviewers) through each phase of the review (that 
is, screening, eligibility and inclusion in meta-analysis)

7-8

 Data collection 
process

11c Describe planned method of extracting data from reports (such as piloting forms, done independently, in duplicate), any processes 
for obtaining and confirming data from investigators

7-8

Data items 12 List and define all variables for which data will be sought (such as PICO items, funding sources), any pre-planned data assumptions 
and simplifications

7-8

Outcomes and 
prioritization

13 List and define all outcomes for which data will be sought, including prioritization of main and additional outcomes, with rationale 7-8

Risk of bias in 
individual studies

14 Describe anticipated methods for assessing risk of bias of individual studies, including whether this will be done at the outcome or 
study level, or both; state how this information will be used in data synthesis

8

15a Describe criteria under which study data will be quantitatively synthesised 8-9
15b If data are appropriate for quantitative synthesis, describe planned summary measures, methods of handling data and methods of 

combining data from studies, including any planned exploration of consistency (such as I2, Kendall’s τ)
8-9

15c Describe any proposed additional analyses (such as sensitivity or subgroup analyses, meta-regression) 9

Data synthesis

15d If quantitative synthesis is not appropriate, describe the type of summary planned -
Meta-bias(es) 16 Specify any planned assessment of meta-bias(es) (such as publication bias across studies, selective reporting within studies) 9
Confidence in 
cumulative evidence

17 Describe how the strength of the body of evidence will be assessed (such as GRADE) 4, 8

* It is strongly recommended that this checklist be read in conjunction with the PRISMA-P Explanation and Elaboration (cite when available) for important 
clarification on the items. Amendments to a review protocol should be tracked and dated. The copyright for PRISMA-P (including checklist) is held by the 
PRISMA-P Group and is distributed under a Creative Commons Attribution Licence 4.0. 

From: Shamseer L, Moher D, Clarke M, Ghersi D, Liberati A, Petticrew M, Shekelle P, Stewart L, PRISMA-P Group. Preferred reporting items for systematic review and 
meta-analysis protocols (PRISMA-P) 2015: elaboration and explanation. BMJ. 2015 Jan 2;349(jan02 1):g7647.
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17 ABSTRACT 

18 Introduction 

19 Recent studies have raised the concern on the risk of asthma in marijuana smokers; 

20 however, the results remain controversial and warrant further investigation. With a 

21 growing number of marijuana smokers, examining the association between marijuana 

22 smoking and asthma and quantifying such association through meta-analysis have 

23 important implications for public health and clinical decision making. In view of this, 

24 the present protocol aims to detail a comprehensive plan of meta-analysis on the 

25 association aforementioned. The findings are expected to strengthen the current 

26 knowledge base pertaining to the potential adverse effects of marijuana smoking on 

27 pulmonary health and to facilitate the development of prevention strategies for 

28 asthma. 

29 Methods and analysis 

30 The MEDLINE/PubMed, Web of Science and EMBASE databases will be searched 

31 systematically from inception to September 1, 2021 to retrieve the relevant 

32 observational studies focusing on the association between marijuana smoking and 

33 asthma. Both unadjusted and adjusted effect sizes, such as odds ratio, relative risk, 

34 hazard ratio, and the corresponding 95% confidence intervals will be extracted for 

35 pooled analyses. Heterogeneity and publication bias across the included studies will 

36 be examined. The Newcastle-Ottawa Quality Scale will be used to assess the quality 

37 and risk of bias. Statistical software Review Manager V.5.3 and Stata V.11.0 will be 

38 used for statistical analyses. 

39 Ethics and dissemination 
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40 Since no private and confidential patient data will be included in the reporting, 

41 approval from an ethics committee is not required. The results will be published in a 

42 peer-reviewed journal or disseminated in the relevant conferences. The study raises no 

43 ethical issue. 

44 OSF registration number 

45 10.17605/OSF.IO/UPTXC. 
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46 Strengths and limitations of this study 

47  This is the first meta-analysis that aims to evaluate the association between 

48 marijuana smoking and asthma. Our findings are expected to strengthen the 

49 current knowledge base pertaining to the potential adverse effects of marijuana 

50 smoking on pulmonary health and to facilitate the development of prevention 

51 strategies for asthma. 

52  The study selection, data extraction and quality assessment will be performed by 

53 two independent investigators. Disagreements, if any, will be resolved by 

54 consulting a third investigator. 

55  The study quality and risk of bias will be comprehensively examined by adopting 

56 the Newcastle-Ottawa Quality Scale. 

57  Since this meta-analysis will include both prospective and retrospective studies, 

58 the final results may be subjected to bias to a certain extent. Meanwhile, the 

59 variations in study design and sample characteristics might result in a high level 

60 of heterogeneity. 

61  This meta-analysis intends to examine the associations between different 

62 frequencies of marijuana smoking and asthma as a subgroup analysis; however, it 

63 might be challenging or even impossible to implement due to the expected small 

64 number of qualified articles. 
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65 INTRODUCTION 

66 Marijuana is one of the most frequently administrated psychoactive drugs in the 

67 global context.1 As reported, the number of current marijuana smokers aged ≥ 12 

68 years in the United States (US) had grown from 6.2% in 2002 to 10.1% in 2018.2 In 

69 view of the potential benefits of marijuana observed in a range of medical conditions 

70 (e.g., epilepsy, pain symptom, multiple sclerosis, anxiety and depression), 33 states in 

71 the US have legalized the use of marijuana for medical purposes; additionally, the 

72 District of Columbia and another 11 states have legalized marijuana for recreational 

73 purposes.3-5 On the other hand, marijuana smoking is also suspected to be associated 

74 with several adverse effects such as the risk of chronic psychiatric disorders, cognitive 

75 decline, malignancy, chronic bronchitis, addiction, and cardiovascular diseases.6 

76

77 Cytologic variations in the respiratory tract, respiratory symptoms (e.g., 

78 wheezing, cough, sputum production, and shortness of breath) and impaired lung 

79 function are all potentially respiratory effects associated with marijuana smoking.7 

80 Previous research suggested that marijuana smoking might expose users to carbon 

81 monoxide and tar deposition at a chance of 3-5 times higher than tobacco smokers, 

82 and the incidence of airflow obstruction caused by marijuana smoking was equivalent 

83 to 2.5-5 times of that caused by tobacco smoking.8-10 Since tobacco smoking is a 

84 recognized risk factor for the development of asthma, it has been speculated that 

85 marijuana smoking could also increase the risk of developing asthma. On the 

86 contrary, some other studies reported that marijuana smoking was not necessarily 
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87 associated with asthma.11-15 A review concluded that even though a high frequency of 

88 marijuana smoking might lead to respiratory symptoms in the general population, the 

89 association between marijuana smoking and asthma should be further clarified.16 This 

90 association may be attributed to Δ9-tetrahydrocannabinol (the physiologically-active 

91 bronchodilator compound in marijuana), which has been demonstrated to cause rapid 

92 reversal of the bronchoconstriction induced experimentally by exercises or 

93 methacholine inhalation in asthma patients,17 and may have a therapeutic potential for 

94 asthma.18 

95

96 Meta-analysis, as an important and useful tool to reveal the trends that are not 

97 apparently straightforward, can effectively facilitate researchers to establish clinical 

98 policies and guidelines. Therefore, we plan to perform a systematical meta-analysis on 

99 the existing literature to test the hypothesis that marijuana smoking is associated with 

100 a significantly greater risk of asthma. 

101

102 METHODS 

103 Literature search 

104 This protocol was designed by referencing to the Preferred Reporting Items for 

105 Systematic Review and Meta-Analysis Protocols (PRISMA-P) 2015,19 and was 

106 registered in the Open Science Framework (OSF) registries (osf.io/uptxc). A 

107 systematical search will be performed across MEDLINE/PubMed, Web of Science 

108 and EMBASE from inception to September 1, 2021 to retrieve the relevant studies 
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109 focusing on the association between marijuana smoking and asthma. Key words or 

110 medical subject heading terms will be defined appropriately for the literature search 

111 (see Table 1 for the detailed electronic search strategy), and necessary adaption will 

112 be made to all the search terms in order to cater the specific syntax rules of each 

113 database. 

114

115 Study selection 

116 Two investigators will be engaged independently to identify observational studies for 

117 inclusion according to the predetermined criteria. Disagreements, if any, shall be 

118 resolved by consulting a third investigator as far as possible. Specifically, the 

119 inclusion criteria are: (1) observational studies including case-control studies, cohort 

120 studies, and cross-sectional studies; (2) studies with at least 1 joint-year exposure 

121 (equivalent to 1 joint per day for 1 year) or more cumulative marijuana smoking 

122 (defined as ever smoking); (3) studies with clear diagnostic criteria for asthma (either 

123 clinically diagnosed or self-reported through interview; asthma-like disorders were 

124 not considered as asthma); (4) studies reporting the prevalence of asthma both in the 

125 groups of marijuana smokers and non-smokers; and (5) studies published in English. 

126 Meeting abstracts, case reports, letters, reviews, cost‐effective studies or non‐human 

127 studies will not be included. In addition, studies setting marijuana use in the form of 

128 vaporizers as the study exposure will also be excluded, as this configuration is beyond 

129 the scope of the proposed meta-analysis. 

130
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131 Data extraction 

132 The same two investigators will be responsible for extracting the following data 

133 independently using a standardized data collection form: publication information 

134 ([author(s) and year of publishing]); study information (country of origin, data 

135 sources, study setting and study period); demographics (age, sex distribution and 

136 sample size); exposure information (marijuana smoking); and outcome information 

137 (diagnosis of asthma). Then, both unadjusted and adjusted effect sizes, such as odds 

138 ratio (OR), relative risk (RR) or hazard ratio (HR), will be extracted directly or, if not 

139 available, calculated based on the relevant data in the original studies. If such data for 

140 calculation cannot be found, the author(s) of the concerned study will be contacted 

141 directly to request for the missing information whenever possible. Any disagreements 

142 between the two investigators will be resolved by consulting a third investigator. 

143

144 Assessment of risk of bias 

145 The study quality will be examined by adopting the Newcastle-Ottawa Quality 

146 Scale.20 The risk of bias will be evaluated by the two investigators independently, and 

147 disagreements, if any, will be resolved by consulting a third investigator. 

148

149 Data analysis 

150 Firstly, the study characteristics will be summarized with narrative texts and baseline 

151 tables, and the pooled OR, RR and HR as well as the corresponding 95% confidence 

152 intervals (CIs) will be calculated. Both unadjusted and adjusted estimates will be 
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153 pooled for analyses. Then, the heterogeneity across the included studies will be 

154 examined using Cochrane’s Q test and I2 statistics (p>0.05 for Q statistics and I2<50% 

155 indicating statistical homogeneity). If statistical homogeneity is confirmed, the fixed 

156 effects model will be applied, and otherwise, the random effects model will be applied 

157 to pool the data. Statistical analyses will be performed using Stata V.11.0 and Review 

158 Manager V.5.3 (the Nordic Cochrane Centre, the Cochrane Collaboration, 

159 Copenhagen, 2014), with p<0.05 indicating statistical significance. Lastly, subgroup 

160 analyses will be performed (e.g., age, sex, ethnic group, economic condition, 

161 education restrictions, geographical limitations, frequency of marijuana smoking) 

162 whenever feasible in order to minimize the impact of heterogeneity. 

163

164 Assessment of publication bias 

165 Publication bias will be examined if more than 10 studies are included by using the 

166 funnel plot and Egger test. Publication bias is confirmed if the funnel plot 

167 demonstrates an asymmetric pattern, and accordingly, the bias will be discussed and 

168 explained in detail. 

169

170 Patient and public involvement 

171 Given that this systematic review will be carried out based on published studies, 

172 patients and members of the public will not be involved directly. Only data from 

173 published literature and/or the aforementioned sources will be used. 

174
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175 Ethics and dissemination 

176 This meta-analysis will be performed on published studies without involving any 

177 private and confidential patient data, so no approval is required from an ethics 

178 committee. The results will be reported by publishing in a peer-reviewed journal or 

179 disseminated in the relevant conferences. No ethical issues will be raised. 

180

181 DISCUSSION 

182 Asthma, a prevalent disease in children and adolescents, is deemed to be linked with 

183 significant health, social, and financial issues.21 22 With a growing number of 

184 marijuana smokers, especially in adolescents,2 examining the association between 

185 marijuana smoking and asthma and quantifying such association through meta-

186 analysis have important implications for public health and clinical decision making. 

187 To the best knowledge of the authors, at least 10 studies have examined the 

188 association between marijuana smoking and asthma, of which, 5 suggested that 

189 marijuana smoking was positively associated with asthma,12 23-26 but such association 

190 was not supported by another 5 studies.11-14 Therefore, the association between 

191 marijuana smoking and asthma remains controversial, and the inconsistency among 

192 different studies may be attributed to the variations in study design and sample 

193 characteristics. It is noteworthy that the sample size of many previous studies might 

194 be too small to achieve a sufficiently-strong statistical power, which explains, at least 

195 in part, why statistical difference was not reached in some instances despite an 

196 apparent trend. In view of the situation above, the proposed meta-analysis aims to 

Page 11 of 17

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

BMJ Open

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60



For peer review only

11

197 summarize the available evidence to date to comprehensively examine the association 

198 between marijuana smoking and asthma. However, unlike medications that are 

199 usually standardized in their dose and composition, marijuana joints can be composed 

200 of different strains and chemicals. Thus, this study will review the strains or 

201 composition of marijuana plants used in the included studies and examine whether 

202 marijuana belongs to medical grade. The findings of this study are expected to 

203 strengthen the current knowledge base pertaining to the potential adverse effects of 

204 marijuana on pulmonary health and to facilitate the development of prevention 

205 strategies for asthma. 

206
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219 Patients and/or the public were not involved in the design, or conduct, or reporting, or 

220 dissemination plans of this research. 

221

222 Patient consent for publication 

223 Not required. 
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292 Table 1 Electronic search strategy in PubMed 

Number Search terms

1 marijuana[MeSH Terms] or marijuana[tiab] or cannabis[tiab] or 

hemp[tiab] or mariguana[tiab] or marihuana[tiab] or 

dronabinol[tiab] or cannabichromene[tiab] or 

tetrahydrocannabivarin[tiab] or nabilone[tiab]

2 asthma[MeSH Terms] or bronchial spasm[tiab] or wheez*[tiab] or 

bronchospas?[tiab] or bronchoconstrict?[tiab] or bronchial 

hyperreactivity[tiab] or respiratory hypersensitivity[tiab]

3 1 AND 2

293
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PRISMA-P (Preferred Reporting Items for Systematic review and Meta-Analysis Protocols) 2015 checklist: recommended items to 
address in a systematic review protocol* 
Section and topic Item 

No
Checklist item Reported 

on page 

ADMINISTRATIVE INFORMATION
Title:

 Identification 1a Identify the report as a protocol of a systematic review 1
 Update 1b If the protocol is for an update of a previous systematic review, identify as such -

Registration 2 If registered, provide the name of the registry (such as PROSPERO) and registration number 1
Authors:

 Contact 3a Provide name, institutional affiliation, e-mail address of all protocol authors; provide physical mailing address of corresponding 
author

1

 Contributions 3b Describe contributions of protocol authors and identify the guarantor of the review 10-11
Amendments 4 If the protocol represents an amendment of a previously completed or published protocol, identify as such and list changes; 

otherwise, state plan for documenting important protocol amendments
-

Support:
 Sources 5a Indicate sources of financial or other support for the review 11
 Sponsor 5b Provide name for the review funder and/or sponsor -
 Role of sponsor 
or funder

5c Describe roles of funder(s), sponsor(s), and/or institution(s), if any, in developing the protocol -

INTRODUCTION
Rationale 6 Describe the rationale for the review in the context of what is already known 5
Objectives 7 Provide an explicit statement of the question(s) the review will address with reference to participants, interventions, comparators, 

and outcomes (PICO)
6

METHODS
Eligibility criteria 8 Specify the study characteristics (such as PICO, study design, setting, time frame) and report characteristics (such as years 

considered, language, publication status) to be used as criteria for eligibility for the review
6-7

Information sources 9 Describe all intended information sources (such as electronic databases, contact with study authors, trial registers or other grey 
literature sources) with planned dates of coverage

6

Search strategy 10 Present draft of search strategy to be used for at least one electronic database, including planned limits, such that it could be repeated 6-7, 14
Study records:
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 Data 
management

11a Describe the mechanism(s) that will be used to manage records and data throughout the review 7-9

 Selection 
process

11b State the process that will be used for selecting studies (such as two independent reviewers) through each phase of the review (that 
is, screening, eligibility and inclusion in meta-analysis)

7-8

 Data collection 
process

11c Describe planned method of extracting data from reports (such as piloting forms, done independently, in duplicate), any processes 
for obtaining and confirming data from investigators

7-8

Data items 12 List and define all variables for which data will be sought (such as PICO items, funding sources), any pre-planned data assumptions 
and simplifications

7-8

Outcomes and 
prioritization

13 List and define all outcomes for which data will be sought, including prioritization of main and additional outcomes, with rationale 7-8

Risk of bias in 
individual studies

14 Describe anticipated methods for assessing risk of bias of individual studies, including whether this will be done at the outcome or 
study level, or both; state how this information will be used in data synthesis

8

15a Describe criteria under which study data will be quantitatively synthesised 8-9
15b If data are appropriate for quantitative synthesis, describe planned summary measures, methods of handling data and methods of 

combining data from studies, including any planned exploration of consistency (such as I2, Kendall’s τ)
8-9

15c Describe any proposed additional analyses (such as sensitivity or subgroup analyses, meta-regression) 9

Data synthesis

15d If quantitative synthesis is not appropriate, describe the type of summary planned -
Meta-bias(es) 16 Specify any planned assessment of meta-bias(es) (such as publication bias across studies, selective reporting within studies) 9
Confidence in 
cumulative evidence

17 Describe how the strength of the body of evidence will be assessed (such as GRADE) 4, 8

* It is strongly recommended that this checklist be read in conjunction with the PRISMA-P Explanation and Elaboration (cite when available) for important 
clarification on the items. Amendments to a review protocol should be tracked and dated. The copyright for PRISMA-P (including checklist) is held by the 
PRISMA-P Group and is distributed under a Creative Commons Attribution Licence 4.0. 

From: Shamseer L, Moher D, Clarke M, Ghersi D, Liberati A, Petticrew M, Shekelle P, Stewart L, PRISMA-P Group. Preferred reporting items for systematic review and 
meta-analysis protocols (PRISMA-P) 2015: elaboration and explanation. BMJ. 2015 Jan 2;349(jan02 1):g7647.
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