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Abstract
Both the gaseous and the particulate phases of tobacco
and cannabis smoke contain a similar range of harmful
chemicals. However, differing patterns of inhalation
mean that smoking a ‘joint’ of cannabis results in expo-
sure to significantly greater amounts of combusted
material than with a tobacco cigarette. The histopatho-
logical effects of cannabis smoke exposure include
changes consistent with acute and chronic bronchitis.
Cellular dysplasia has also been observed, suggesting
that, like tobacco smoke, cannabis exposure has the
potential to cause malignancy. These features are con-
sistent with the clinical presentation. Symptoms of
cough and early morning sputum production are

common (20–25%) even in young individuals who
smoke cannabis alone. Almost all studies indicate that
the effects of cannabis and tobacco smoking are addi-
tive and independent. Public health education should
dispel the myth that cannabis smoking is relatively safe
by highlighting that the adverse respiratory effects
of smoking cannabis are similar to those of smoking
tobacco, even although it remains to be confirmed that
smoking cannabis alone leads to the development of
chronic lung disease. (Intern Med J 2003; 33:
310–313)
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INTRODUCTION
There is considerable debate about the legal status of
cannabis. In most countries the cultivation, sale and use
of cannabis is illegal and carries criminal penalties. More
recently, others have decriminalized but not legalized its
use. The debate focuses on discrepancies between the
legal status of cannabis and both alcohol and tobacco;
whether it is a ‘gateway’ drug leading to use of other
illicit substances; and associations between cannabis use
and mental illness and criminal behaviour.

Tetrahydrocannabinol (THC) has widespread phar-
macological effects, notably in the central nervous
system.1 Less attention is given to the adverse effects of
cannabis smoking on the lungs, where the effects of
THC are perhaps of less importance than the numerous
products of combustion to which smokers are exposed.
There is a widespread perception that compared to
tobacco, smoking cannabis is relatively free from harm.2
This myth has gained ground for a number of reasons.
First, compared to tobacco smoking there are fewer indi-
viduals who smoke cannabis, although this pattern has
changed: in New Zealand, 9.7% of 21-year-olds were

smoking cannabis regularly compared to 28.1% who
were smoking tobacco.3 The figures are similar for
Australia.4 The rates for older adults are probably lower
(1–3%),5 and whether younger individuals will continue
to smoke cannabis into and beyond mid-adult life is
not clear. For these reasons, diagnosing patients
with cannabis-related pulmonary pathology is still
uncommon. Second, compared to the large body of
evidence for the adverse effects of tobacco smoking,
there have been few studies of sufficient duration to
assess the long-term effects of cannabis smoke exposure.
Third, the effects of cannabis smoking are frequently
confounded: a significant proportion of cannabis
smokers are also concurrent tobacco smokers (69% in
one study3), making it difficult to separate the inde-
pendent effects of cannabis and tobacco smoking.

Such evidence as does exist strongly suggests that
smoking cannabis will result in a similar range of adverse
effects in the lungs to that of tobacco smoking. This is
the basis for informing health professionals, parents,
teachers and politicians as well as groups such as ‘risk-
taking’ adolescents that the respiratory hazards of
smoking cannabis are significant.

The Thoracic Society of Australia and New Zealand is
committed to promoting a smoke-free society so that the
adverse effects of tobacco smoking will eventually be
reduced. The purpose of the present paper is to sum-
marize the evidence that, after taking differing levels of
consumption into account, regular cannabis smoking
also poses risks to respiratory health.
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RECOMMENDATIONS
 1 The constituents of cannabis and tobacco smoke 
include a similar range of pro-inflammatory and 
carcinogenic substances (Level I)
Analysis of the constituents of mainstream cannabis and
tobacco smoke reveals that both the gaseous and the partic-
ulate phases contain a range of harmful chemicals.
Although the pharmacologically active ingredients (nicotine
and cannabinoids) differ, the ‘tar content’, including
carcinogens such as vinyl chloride, dimethyl- and methyl-
ethylnitrosamine, benzathracene and benzpyrene, is
comparable for both types of smoke.6 This is the primary
reason for asserting that the effects of inhaling the products
of combustion of the two materials are likely to be similar.

Assessing the cumulative exposure of cannabis
smokers to these toxins is difficult. Tobacco cigarettes
are of a relatively standard size but this is not the case
for cannabis. Second, the deposition and absorption of
the products of cannabis combustion in the lung
depends on patterns of inhalation and breath holding
time. For cannabis, the depth of inhalation is greater
and the breath holding time is longer. In one study,
carbon monoxide levels and tar deposition were five
times and four times greater, respectively, after smoking
a single cannabis ‘joint’ than after a tobacco cigarette.7
Thus consumption as measured by frequency of
exposure (numbers of cigarettes or ‘joints’ smoked)
does not necessarily reflect the extent of exposure to
noxious materials.

 2 The histopathological effects of cannabis smoke 
inhalation are similar to those of tobacco smoke 
(Level 1); although premalignant histological changes 
may also occur, there are few data as yet to confirm that 
cannabis smoking causes malignancy in the respiratory 
tract (Level 3)
Studies have demonstrated that, even after limited
exposure to cannabis smoke, airway inflammation
develops.8–11 Two studies have evaluated the
histopathological features associated with cannabis
smoke exposure using mucosal biopsy and broncho-
alveolar lavage; both have yielded similar results.10,11

Features consistent with chronic bronchitis including
oedema, vascular hyperplasia, inflammatory cell infil-
tration and goblet cell hyperplasia occurred. These
changes were comparable to those that occurred with
tobacco smoke. Strikingly, the degree of abnormality
was similar among cannabis and tobacco smokers
despite the fact that tobacco smokers’ frequency of
exposure was four to fivefold more than that of cannabis
smokers. This emphasizes that the method of inhalation
is critical in enhancing the relative injury caused by
cannabis smoke.11

These studies also found evidence of cellular
dysplasia, raising the possibility that cannabis smoking
may result in malignancy in the longer term. Cannabis
smoke is also mutagenic.12,13 There have been case
reports that heavy cannabis use is associated with cancer
of the tongue and lung.14,15 More recently, case
control16 and cohort studies17 have yielded conflicting

data regarding the risk of malignancy with cannabis,
probably because of selection bias and age discrep-
ancies.18 On balance, data to date suggest that cannabis
smokers may be at increased risk of developing malig-
nancy particularly if they also smoke tobacco cigarettes.
Given the long latency between the onset of exposure
and the advent of malignancy for tobacco smoke, the
risks are likely to be similar for those who continue to
smoke cannabis regularly.

 3 Acute exposure to cannabis smoke results in small 
decrements in lung function accompanied by respiratory 
symptoms (Level 2)
Early studies confirm that even after short-term but
fairly heavy exposure to cannabis smoke, small but
significant changes in lung function occur.19 There was
a mean decline in forced expiratory volume in 1 s
(FEV1) of 3%, and there were dose-dependent changes
in maximum mid-expiratory airflow and airway conduct-
ance in a group of 28 healthy men who smoked
approximately five joints daily for 6–8 weeks. The
changes in lung function were reversible after cessation.

Symptoms of cough and sputum production occur in
approximately 20–25% of cannabis smokers. Wheeze,
exercise-related dyspnoea and nocturnal symptoms
occur more frequently than in non-users.20–23 These
symptoms develop even in young individuals after a
short period of exposure, and probably reflect acute
rather than chronic histopathological effects. Lung
function is usually normal at this stage.23

 4 With longer term exposure, tobacco and cannabis 
smoking have additive effects on lung function and 
respiratory symptoms (Level 2)
There are now sufficient data to conclude that the effects
of chronic cannabis exposure in the lungs are inde-
pendent of tobacco smoking. Cross-sectional studies
record small but significant negative changes in airway
function with regular cannabis smoking.20,22–24 Almost
all these studies indicate that cannabis exposure and
tobacco smoking have additive effects.

There are fewer longitudinal data, and here the
evidence is conflicting. In one study the small but sig-
nificant decrement in FEV1 in cannabis users was
approximately twice that attributable to tobacco
smoking.21 In contrast, in a study comparing heavy
cannabis-only smokers (>3 joints per day) and tobacco-
only smokers with non-smoking controls, only tobacco
smoking was associated with decline in FEV1 over an
8-year interval.25 The discrepancy between these results
may be due to differences in the populations studied,
and clearly further longitudinal data are required. It is
possible that, as for tobacco smoking, a small but signif-
icant proportion of chronic cannabis smokers will exhibit
decline in lung function in association with the develop-
ment of chronic obstructive pulmonary disease. This
seems likely given that the short- to medium-term effects
of cannabis and tobacco exposure are so similar. Again,
longitudinal data are needed to address this issue.

It has been reported that the frequency of respiratory
infections is significantly higher among cannabis users
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than non-smoking controls.26 Two mechanisms have
been adduced to explain this finding. First, it may be due
to impairment of mucociliary clearance associated with
the histopathological changes in airway mucosa
discussed previously. Second, there are potential
changes in local immunological competence which
predispose to bacterial invasion.27,28 These hypotheses
remain to be tested.29

OTHER ISSUES
It is claimed that inhalation of cannabis smoke via a
water pipe (‘bong’) may reduce the exposure to poten-
tially toxic materials. However, there appears to be no
significant reduction in risk with this modified inhalation
technique. Indeed, the relative amount of tar being
delivered to the airways (expressed as a proportion of
inhaled THC) is similar.30

It is recognized that patients with a history of psychi-
atric problems are much more likely to be tobacco
smokers than subjects without such a history,31 and they
are at greater risk of smoking-related respiratory disease.
In addition, there is also a link between psychiatric
illness and cannabis use,1 indicating that this particular
subgroup may be at particular risk of respiratory disease
with prolonged exposure to both tobacco and cannabis
smoke.

CONCLUSIONS AND 
RECOMMENDATIONS
All the available evidence suggests that the risks of
regular cannabis smoking are similar to those of regular
tobacco smoking. Similarities between the combustion
products of cannabis and tobacco, as well as their acute
and subacute pathological effects in regular smokers,
make this biologically plausible. The fact that the long-
term sequelae of cannabis smoking have not been clearly
documented is largely due to the decline in cannabis use
that has hitherto occurred during early adult life,
possibly as a result of its illegal status in most countries.
This pattern may change if its legal status changes.

The Thoracic Society of Australia and New Zealand
actively promotes a smoke-free environment as an
important public health measure to improve and
maintain respiratory health. Legislation and policies
towards cannabis should be formulated in the light of
our knowledge about its harmful effects on respiratory
health. The burden of respiratory ill health will inevitably
increase if consumption increases particularly in the
longer term. As for tobacco, every step should be taken
to discourage cannabis smoking. To this end, public
health education should include the message that the
respiratory effects of smoking cannabis are similar to
those of tobacco.
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