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Introduction  
The risks to lung health related to cigarette smoking are well-defined. This is not the case for 
marijuana smoking, and all types of marijuana use. Smoking lung topography differs greatly 
among the two substances. Marijuana smokers typically inhale a greater volume of smoke into 
their lungs and tend to hold the particulate-filled smoke in the lungs much longer.

[1] 

Thus, 
while some commonalities exist between tobacco and cigarette smoke, there is a great deal 
we don’t yet know about marijuana use and the potential for adverse health effects to the 
respiratory system, including the mucosal surfaces of the mouth, tongue, and throat and into 
the lungs.  

 

Key Findings  
This literature review focuses on marijuana use and potential adverse effects to the 
respiratory tract. Findings are outlined in Table 1: Findings Summary, Marijuana Use and 
Respiratory Effects. We found substantial evidence that marijuana smoke contains many of 
the same carcinogens found in tobacco smoke. We also found substantial evidence that acute 
use, in the preceding hour, results in immediate, short –term improvement in lung airflow. 
This finding includes use of both smoked and edible marijuana products. However, we found 
moderate evidence that heavy marijuana smoking is associated with mild airflow obstruction. 
In addition, we found substantial evidence that heavy marijuana smoking is associated with 
chronic bronchitis, including chronic cough, sputum production, and wheezing. We found 
substantial evidence heavy marijuana smoking is associated with pre-malignant lesions in the 
airway, but mixed evidence for whether or not marijuana smoking is associated with lung 
cancer.  



 
An important note for all key findings is that the available research evaluated the association 
between marijuana use and potential adverse health outcomes. This association does not 
prove that the marijuana use alone caused the effect. Despite the best efforts of researchers 
to account for confounding factors, there may be other important factors related to causality 
that were not identified. In addition, marijuana use was illegal everywhere in the United 
States prior to 1996. Research funding, when appropriated, was commonly sought to identify 
adverse effects from marijuana use. This legal fact introduces both funding bias and 
publication bias into the body of literature related to marijuana use. 
  
The Retail Marijuana Public Health Advisory Committee recognizes the limitations and biases 
inherent in the published literature and made efforts to ensure the information reviewed and 
synthesized is reflective of the current state of medical knowledge. Where information was 
lacking – for whatever reason – the committee identified this knowledge gap and 
recommended further research. This information will be updated as new research becomes 
available.  

 

Recommendations  
Recommendations from the committee reflect the need for standardization of data collection 

mentioned in many previous chapters. Improvements are needed in consistent collection of 

information on amount, frequency, and method of marijuana use in both clinical settings and 

for public health surveillance data collection methodologies. Current methods for marijuana 
exposure assessment need improvement in both testing methodology and reporting 
requirements (i.e., blood THC levels instead of self-reports of use). Public health monitoring 
should include the assessment of new cases of lung cancer possibly related to marijuana use 
using data available in the Colorado Central Cancer Registry. Additionally, monitoring for the 
prevalence of more chronic conditions such as COPD and asthma should be conducted in 
collaboration with the Colorado Hospital Association (CHA) and the All-Payer Center for 
Improving Value in Health Care (CIVHC) claims data systems. Educational opportunities exist 
with both primary and more specialized health care providers regarding the potential adverse 
health effects related to marijuana use and respiratory disease, including the importance of 
understanding the possible additive risks to lung health related to smoking both tobacco and 
marijuana.  
 
Research gaps identified include the need for studies of chronic obstructive pulmonary 
disease (COPD), lung function and lung cancer using older subjects with better defined 
marijuana-use histories. Prospective studies of groups of marijuana users’ lung function and 
symptoms over long time periods are needed to address the long-term risk of marijuana use 
on respiratory diseases such as chronic bronchitis, asthma, and lung and oropharyngeal 
cancers. Additional research on the potential respiratory effects of newer methods of 
marijuana use (including vaporizing and dabbing) is needed to assess the long-term safety of 
these methods.  

 



 

 

Table 1:  

Findings Summary: Marijuana Use and Respiratory Effects 

Substantial  Moderate  Limited  Insufficient  Mixed  

Chronic  

bronchitis with 
cough/wheeze/ 
sputum  

 

Bullous         

lung disease  

Respiratory 
infections  

Lung cancer  COPD  

Pre-malignant        

lesions in 

 airways  

Smoke from water 
pipes or bongs 
contain more cancer-
causing chemicals 

  

Respiratory health 
effects from 
vaporizing  

 

Acute use  

improves airflow  

  

 

 

 

  

Evidence Statements  
Evidence statements are based on systematic scientific literature reviews performed by 
Colorado Department of Public Health and Environment staff with oversight and approval by 
the Retail Marijuana Public Health Advisory Committee.  
 
1. We found SUBSTANTIAL evidence that marijuana smoke, both mainstream and 

sidestream, contains many of the same cancer-causing chemicals as tobacco smoke.
[2-5] 

 

 

2. We found LIMITED evidence from simulated smoking studies that smoke from water pipes 
or bongs contains more cancer-causing chemicals per milligram of THC compared to 
smoke from unfiltered joints

[6, 7]

.  
 
3. We found LIMITED evidence that smoking marijuana deposits more particulate matter per 

puff in the lungs compared to tobacco smoke.
[1] 

 

 

4. We found SUBSTANTIAL evidence that marijuana use (inhaled or oral) results in an 
immediate short-term improvement of lung airflow.

[8-10] 

 

 

5. We found MODERATE evidence that heavy marijuana smoking is associated with mild 

airflow obstruction.
[11-14] 

 

 



6. We found MIXED evidence for whether or not smoking marijuana is associated with 
chronic obstructive pulmonary disease (COPD).

[14-20] 

 

 

7. We found INSUFFICIENT evidence to suggest that marijuana smoking alone is associated 
with emphysema.

[12, 13] 

 

 

8. We found SUBSTANTIAL evidence that heavy marijuana smoking is associated with chronic 

bronchitis, including chronic cough, sputum production, and wheezing.
[11, 13, 17, 21-24] 

 

 

9. We found LIMITED evidence that heavy marijuana smoking is associated with bullous lung 
disease.

[25-27] 

 

 

10. We found INSUFFICIENT evidence to determine if smoking marijuana is associated with 
increased risk of respiratory infections.

[23, 28] 

 

 

11. We found SUBSTANTIAL evidence that heavy marijuana smoking is associated with pre-

malignant lesions in the airway.
[15, 29, 30] 

 

 

12. We found MIXED evidence for whether or not marijuana smoking is associated with lung 
cancer.

[31-36] 

 

 

13. We found INSUFFICIENT evidence to determine if vaporizing marijuana is associated with 

respiratory health effects
[6]

.  
 

Public Health Statements  
Public health statements are plain language translations of the major findings (Evidence 
Statements) from the systematic literature reviews. These statements have been officially 
approved by the Retail Marijuana Public Health Advisory Committee. 
  
1. Marijuana smoke, both firsthand and secondhand, contains the same cancer-causing 

chemicals as tobacco smoke.  
 
2. Marijuana smoke may deposit more particulate matter in the lungs per puff compared to 

tobacco smoke.  
 
3. Smoke from water pipes or bongs may contain more cancer-causing chemicals per 

milligram of THC compared to smoke from unfiltered joints.  
 
4. Regular marijuana smoking is associated with mild decreased airflow in the lungs. 

However, one-time marijuana use (edible or smoked) is strongly associated with 
immediate, short-term (1 to 6 hours) improved airflow in the lungs of healthy marijuana 
users and asthmatics.  

 
5. There is conflicting research for whether or not regular marijuana smoking is associated 

with chronic obstructive pulmonary disease (COPD).  
 
6. Heavy marijuana smoking is strongly associated with chronic bronchitis, including chronic 

cough, sputum production and wheezing.  
 
7. Heavy marijuana smoking may be associated with a specific type of lung tissue 

destruction called bullous lung disease.  
 



8. Heavy marijuana smoking is strongly associated with pre-malignant lesions that may lead 
to cancer in the airways of your lungs.  

 
9. There is conflicting research for whether or not marijuana smoking is associated with lung 

cancer.  
 
 

Public Health Recommendations  
Public health recommendations have been suggested and approved by the Retail Marijuana 
Public Health Advisory Committee with the goals of: 1) improving knowledge regarding 
population-based health effects of retail marijuana use, 2) developing and targeting public 
health education and prevention strategies for high-risk subpopulations. 
  

Data Quality Issues  
• Standardization of questionnaire data collection to include marijuana use, including 

method of use, frequency and dose, during spirometry and pulmonary function testing.  
  
• Better quality exposure measures of marijuana use, for example, blood THC levels instead 

of self-reported cannabis use.  
 

Surveillance  
• Monitor statewide prevalence of Chronic Obstructive Pulmonary Disease (COPD) and 

asthma through existing population-based surveys.  
• Monitor health care use involving bullous lung disease using Colorado Hospital Association 

and/or All-Payer Claims databases.  
• Monitor lung cancer incidence using the Cancer Registry.  
 

Education  
• Public education on marijuana use and chronic respiratory diseases.  
• Public education on the potential for additive risks to lung health related to smoking both 

tobacco and marijuana.  
• Public education that smoking marijuana is not a long-term treatment for asthma.  
 
 

Research Gaps  
The Retail Marijuana Public Health Advisory Committee identifies important gaps in the 
scientific literature that may impact public health policies and prevention strategies. 
Colorado should support unbiased research to help fill the following research gaps identified 
by the committee.  
 
• Improved studies of COPD, lung function and lung cancer using older subjects with better 

defined marijuana-use histories.  
• Prospective studies of groups of marijuana users’ lung function and symptoms over time.  
• Improved studies of bullous lung disease to better define its relationship to marijuana use.  
• Improved studies assessing the risk of lung and oropharyngeal cancers related to marijuana 

use.  
• Respiratory effects of newer methods of marijuana use (dabbing, vaporizing).  
 



Definitions  
• COPD: often used as umbrella term for emphysema and chronic bronchitis  
• Emphysema: lung destruction and air trapping  
• Chronic bronchitis: sputum production and cough  
 

Levels of Marijuana Use  
• Heavy marijuana use: daily or near daily (5-7 days/week)  
• Regular marijuana use: weekly (1-4 days/week)  
• Occasional marijuana use: less than weekly  
• Acute marijuana use: Used within the last hour.  
• Any level of use: evidence for all of the above  
 

Age Groups  
• Young Adult: 18 through 24 years of age  
• Adult: 25 through 64 years of age  
• Older Adult: 65 years of age and older  
 

References  

1. Wu, T.C., et al., Pulmonary hazards of smoking marijuana as compared with tobacco. N 
Engl J Med, 1988. 318(6): p. 347-51.  

2. Moir, D., et al., A comparison of mainstream and sidestream marijuana and tobacco 
cigarette smoke produced under two machine smoking conditions. Chem Res Toxicol, 
2008. 21(2): p. 494-502.  

3. Lee, M.L., M. Novotny, and K.D. Bartle, Gas chromatography/mass spectrometric and 
nuclear magnetic resonance spectrometric studies of carcinogenic polynuclear 
aromatic hydrocarbons in tobacco and marijuana smoke condensates. Anal Chem, 
1976. 48(2): p. 405-16.  

4. Sparacino, C.M., P.A. Hyldburg, and T.J. Hughes, Chemical and Biological Analysis of 
Marijuana Smoke Condensate, U.S.D.o.H.a.H. Services, Editor. 1990.  

5. Gieringer, D., J. St. Laurent, and S. Goodrich, Cannabis Vaporizer Combines Efficient 
Delivery of THC with Effective Suppression of Pyrolytic Compounds. Journal of 
Cannabis Therapeutics, 2004. 4(1).  

6. Gieringer, D., Multidisciplinary Assocation for Psycheldelic Studies (MAPS) 1996 
Newlsetter, Volume 6, Number 3. Revised Nov. 1999.  

7. Gowing, L.R., R.L. Ali, and J.M. White, Respiratory harms of smoked cannabis, in DASC 
Monograph No. 8, Research Series, D.a.A.S.C.S. Australia, Editor. 2000.  

8. Tashkin, D.P., B.J. Shapiro, and I.M. Frank, Acute pulmonary physiologic effects of 
smoked marijuana and oral 9 -tetrahydrocannabinol in healthy young men. N Engl J 
Med, 1973. 289(7): p. 336-41.  

9. Tashkin, D.P., B.J. Shapiro, and I.M. Frank, Acute effects of smoked marijuana and oral 
delta9-tetrahydrocannabinol on specific airway conductance in asthmatic subjects. 
Am Rev Respir Dis, 1974. 109(4): p. 420-8.  

10. Tashkin, D.P., et al., Effects of smoked marijuana in experimentally induced asthma. 
Am Rev Respir Dis, 1975. 112(3): p. 377-86.  



11. Tashkin, D.P., et al., Respiratory symptoms and lung function in habitual heavy smokers 
of marijuana alone, smokers of marijuana and tobacco, smokers of tobacco alone, 
and nonsmokers. Am Rev Respir Dis, 1987. 135(1): p. 209-16.  

12. Tashkin, D.P., et al., Subacute effects of heavy marihuana smoking on pulmonary 
function in healthy men. N Engl J Med, 1976. 294(3): p. 125-9.  

13. Aldington, S., et al., Effects of cannabis on pulmonary structure, function and 
symptoms. Thorax, 2007. 62(12): p. 1058-63.  

14. Hancox, R.J., et al., Effects of cannabis on lung function: a population-based cohort 
study. Eur Respir J, 2010. 35(1): p. 42-7.  

15. Fligiel, S.E., et al., Tracheobronchial histopathology in habitual smokers of cocaine, 
marijuana, and/or tobacco. Chest, 1997. 112(2): p. 319-26.  

16. Pletcher, M.J., et al., Association between marijuana exposure and pulmonary function 
over 20 years. JAMA, 2012. 307(2): p. 173-81.  

17. Sherrill, D.L., et al., Respiratory effects of non-tobacco cigarettes: a longitudinal study 
in general population. Int J Epidemiol, 1991. 20(1): p. 132-7.  

18. Tashkin, D.P., et al., Heavy habitual marijuana smoking does not cause an accelerated 
decline in FEV1 with age. Am J Respir Crit Care Med, 1997. 155(1): p. 141-8.  

19. Tan, W.C., et al., Marijuana and chronic obstructive lung disease: a population-based 
study. CMAJ, 2009. 180(8): p. 814-20.  

20. Taylor, D.R., et al., A longitudinal study of the effects of tobacco and cannabis 
exposure on lung function in young adults. Addiction, 2002. 97(8): p. 1055-61.  

21. Bloom, J.W., et al., Respiratory effects of non-tobacco cigarettes. Br Med J (Clin Res 
Ed), 1987. 295(6612): p. 1516-8.  

22. Roth, M.D., et al., Airway inflammation in young marijuana and tobacco smokers. Am J 
Respir Crit Care Med, 1998. 157(3 Pt 1): p. 928-37.  

23. Moore, B.A., et al., Respiratory effects of marijuana and tobacco use in a U.S. sample. 
J Gen Intern Med, 2005. 20(1): p. 33-7.  

24. Taylor, D.R., et al., The respiratory effects of cannabis dependence in young adults. 
Addiction, 2000. 95(11): p. 1669-77.  

25. Beshay, M., et al., Emphysema and secondary pneumothorax in young adults smoking 
cannabis. Eur J Cardiothorac Surg, 2007. 32(6): p. 834-8.  

26. Hii, S.W., et al., Bullous lung disease due to marijuana. Respirology, 2008. 13(1): p. 
122-7.  

27. Johnson, M.K., et al., Large lung bullae in marijuana smokers. Thorax, 2000. 55(4): p. 
340-2.  

28. Polen, M.R., et al., Health care use by frequent marijuana smokers who do not smoke 
tobacco. West J Med, 1993. 158(6): p. 596-601.  

29. Gong, H., Jr., et al., Tracheobronchial changes in habitual, heavy smokers of marijuana 
with and without tobacco. Am Rev Respir Dis, 1987. 136(1): p. 142-9.  

30. Barsky, S.H., et al., Histopathologic and molecular alterations in bronchial epithelium 
in habitual smokers of marijuana, cocaine, and/or tobacco. J Natl Cancer Inst, 1998. 



90(16): p. 1198-205.  

31. Aldington, S., et al., Cannabis use and risk of lung cancer: a case-control study. Eur 
Respir J, 2008. 31(2): p. 280-6.  

32. Berthiller, J., et al., Cannabis smoking and risk of lung cancer in men: a pooled analysis 
of three studies in Maghreb. J Thorac Oncol, 2008. 3(12): p. 1398-403.  

33. Callaghan, R.C., P. Allecbeck, and A. Sidorchuk, Marijuana use and risk of lung cancer: 
a 40-year cohort study. Cancer Causes Control, 2013. 24: p. 1811-1820.  

34. Zhang, Z.F., et al., Marijuana use and increased risk of squamous cell carcinoma of the 
head and neck. Cancer Epidemiol Biomarkers Prev, 1999. 8(12): p. 1071-8.  

35. Hashibe, M., et al., Marijuana use and the risk of lung and upper aerodigestive tract 
cancers: results of a population-based case-control study. Cancer Epidemiol 
Biomarkers Prev, 2006. 15(10): p. 1829-34.  

36. Zhang, L.R., et al., Cannabis smoking and lung cancer risk: Pooled analysis in the 
International Lung Cancer Consortium. Int J Cancer, 2014. 

 


