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Cannabis smoke contains a similar range of harmful chemicals to that of tobacco smoke 
(including bronchial irritants, tumour promoters and carcinogens).1 As inhaled smoke 
comes into contact with airway mucosa and the distal lung before being absorbed into the 
circulation, it is likely to effect the respiratory system.2 Concerns regarding the respiratory 
effects of inhaling cannabis smoke are heightened by knowledge regarding the harm 
caused by tobacco smoke and the different way in which cannabis is smoked. That is, when 
smoking cannabis compared to tobacco, there is a prolonged and deeper inhalation and it 
is smoked to a shorter butt length and at a higher combustion temperature. This results in 
an approximate five-fold increase in carboxyhaemoglobin concentration, three-fold greater 
amount of tar inhaled and retention of one third more tar in the respiratory tract.3-5

Several reviews on the respiratory effects of smoking cannabis have been published in the 
last decade.6-12 The most recent and systematic review concluded that long-term cannabis 
smoking is associated with an increased risk of respiratory complications, including an 
increase in cough, sputum production, airway inflammation, and wheeze - even at a young 
age and persisting after adjusting for tobacco smoking.12 However, no consistent association 
was found between long-term cannabis smoking and measures of airway response 
(including Forced Expired Volume ratios, carbon monoxide diffusing capacity, and airway 
hyper-reactivity). Unfortunately, this review also cited methodological complications in many 
of the 34 reviewed articles, including not controlling for tobacco use, other substance use, 
or occupational and environmental exposures that may affect lung health.12

Large prevalence studies have identified that respiratory effects most commonly manifest as 
coughing on most days, wheezing apart from colds, exercise-induced shortness of breath, 
nocturnal wakening with chest tightness, and early morning sputum production.13,14 A small 
body of research attempted to compare the effects of cannabis and tobacco smoke by dose. 
Despite the resulting equally harmful effects, a much smaller daily amount of cannabis 
was smoked compared to tobacco (one joint approximated 2.5–5 cigarettes).3 Further, the 
harmful effects of smoking cannabis and tobacco appear to be additive.

The associations between smoking cannabis and lung cancer have also been reviewed in 
the last decade.10,15 A recent review of 19 studies highlighted support for an association 
between cannabis smoking and premalignant lung cancer, however, the few small 
observational studies available fail to demonstrate the association.10 The review suggested 
that this is likely due to methodological considerations and highlighted a need for more 
research. A separate review of literature specific to bullous lung disease and pneumothorax 
cited four clinical reports, one epidemiological sample, four reports of operated cases 
from surgical hospitals, and a prospective histopathological study.16 This review concluded 
that bullous lung disease is associated with smoking cannabis although no causal link 
was established.16 Since this review, further studies have added to the evidence of an 
association, however the need for further study on the respiratory effects of smoking 
cannabis with a non-tobacco smoking group remains.17-19 Further, the cohort of regular 
cannabis users is still relatively young compared to the age group where respiratory cancers 
are most prevalent.

respiratory effects of 
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www.ncpic.org.au


2

national cannabis information and helpline  1800 30 40 50    ncpic website  www.ncpic.org.au july 2009

respiratory effects of cannabis research br ief   6   

respiratory effects and route of delivery
Naturally, research on respiratory effects of cannabis does not apply where cannabis is 
not smoked. Currently there are several alternative methods of administration available 
including devices with filters, vaporisers, and oral, sublingual, rectal and transdermal 
ingestion. Smoking devices that use water filters have been shown to involve equivalent 
amounts of tar and do not reduce risks of inhalation.20,21 Vaporisers and pyrolysis devices, 
which heat cannabis below  combustion point were also mooted to be a safer method of 
administration with the ratio of tar to cannabinoids when compared to cigarettes claimed 
to be reduced from 13:1 to 10:1.22 However, these devices were since shown to release toxic 
amounts of ammonia (50-170 p.p.m.).21 Eating cannabis is perhaps a more obvious means 
to reduce the respiratory effects when using the drug. However, oral administration has a 
slower onset of effects (30–60 minutes compared to seconds, peaking at approximately 2–3 
hours after ingestion compared to 30 minutes after inhalation) and the effects last longer 
than some users prefer. Although the subjective effects are similar to smoked cannabis, 
they are perhaps less pronounced and the delayed onset makes it more difficult to titrate 
dose, increasing the risk of over dosage.22-30 Additionally, there is no great consistency in 
reported subjective effects between different individuals taking the same dose and between 
the same individual taking the same dose on different occasions (see Grotenhermen, 
2001 for a review). Alternative forms of cannabis delivery, including sublingual, rectal and 
transdermal delivery have not been appropriately investigated.22

conclusion
Inhaling cannabis smoke in the long-term is likely to result in damage to the respiratory 
tract. The evidence base for this damage includes self report as well as scientific testing of 
lung capacity and biopsy of mucosa. This damage has been shown to be present even in the 
absence of tobacco smoke, while harms appear to be additive for individuals who smoke 
tobacco and cannabis. Further, cannabis smoke is carcinogenic although epidemiological 
research exploring the association between respiratory cancers and cannabis use is limited. 
The evidence is strongest for cannabis use being associated with an increase in cough, 
sputum production, airway inflammation, and wheeze. 

Written by Peter Gates, NCPIC
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