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Cannabis is the second most widely smoked substance besides tobacco. Moreover, its use in some societies
has increased over the past several years [1], possibly due to changing perceptions regarding its potentially
deleterious effects on health and its putative health benefits [2], as reflected by decriminalisation and
legalisation for medicinal or recreational use by some regulatory authorities. A limited number of
observational studies have examined the effects of cannabis on respiratory health [3–9]. These have nearly
uniformly demonstrated an association between cannabis use and symptoms of chronic bronchitis [3–7,
9], particularly chronic cough and sputum production, with more variable effects on wheezing and
generally negative effects on breathlessness. In addition, there is some evidence of an association with
acute bronchitic episodes [3] and increased healthcare utilisation for acute respiratory illness [10]. Findings
from a couple of these studies have also suggested additive effects of cannabis and tobacco smoking on
symptoms of chronic bronchitis [4, 8].
The link between cannabis use and chronic bronchitis is probably attributable to the injurious effects of
cannabis smoke on the respiratory epithelium of the larger airways, as demonstrated by
videobronchoscopy [11] and bronchoscopic biopsies [12]. Regular smokers of cannabis with or without
concomitant tobacco exhibit tracheobronchial oedema and erythema along with increased secretions [11],
with biopsy evidence of replacement of damaged ciliated epithelium by hyperplastic mucus-secreting
goblet cells and reserve cells along with squamous metaplasia [12]. Moreover, combined use of both
cannabis and tobacco appears to have an additive effect on these histopathological alterations in the
bronchial epithelium [12]. Goblet cell hyperplasia along with loss of ciliated bronchial epithelial cells in
regular cannabis smokers may be responsible for the bronchitic symptoms as a consequence of increased
production of mucus by the mucus-secreting epithelial cells and the accompanying impairment in
mucociliary escalator function, leaving cough as an alternative mechanism for cleansing the airway of the
accumulated mucus.
In contrast to the effect of regular cannabis use on respiratory symptoms, most studies have failed to find
an association between cannabis and chronic airflow obstruction after adjusting for the effect of tobacco
[3, 7–10, 13, 14]. However, in the few studies in which whole body plethysmography was used, an
association has been found between cannabis and a modest increase in airway resistance or decrease in
specific airway conductance [3, 7, 15], probably reflecting the impact of cannabis on airway wall oedema
in the larger airways. Moreover, in a few studies, cannabis has been shown to be associated with
hyperinflation and/or an increase in forced vital capacity (FVC) [9, 13, 14], possibly due to stretching the
lung as a result of the deep inhalation technique and prolonged breath-holding time characteristic of
cannabis smoking. The increase in FVC may account for the reduction in forced expiratory volume in 1 s
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(FEV1)/FVC ratio observed in a couple of studies [4, 5, 9], challenging the view that the reduced FEV1/
FVC ratio is indicative of airflow obstruction in these studies.
The reasons for the disparity between the comparatively minor if any impact of habitual cannabis use on
airflow obstruction and its nearly uniform association with symptoms of chronic bronchitis are unclear. A
speculative hypothesis for the general lack of association of cannabis use with chronic airflow obstruction
is that the well-documented anti-inflammatory effects of delta-9-tetrahydrocannabinol (THC) [16–18]
could possibly provide protection against the pro-inflammatory effects of the noxious non-THC
components in cannabis smoke that are similar to those found in tobacco smoke [19–21].
While it is not clear whether the presence of symptoms of chronic bronchitis in smokers of cannabis
might or might not be a motivating factor to quit smoking cannabis, it certainly is of interest to know
whether or not these symptoms resolve upon discontinuation of cannabis use. Such a result of quitting
cannabis use would be expected by analogy with reports that cessation of tobacco smoking results in an
improvement in chronic cough, sputum and wheeze, in contrast to the persistence of these symptoms in
continuing tobacco smokers [22–24]. Only a single previous study addressed this question in cannabis
users by analysing respiratory symptom data from a longitudinal study of respiratory status in a
convenience sample of 299 young adults who habitually smoked marijuana and/or tobacco or never
smoked either substance and were followed over a mean of 9.8 years [25]. Those who continued to smoke
either substance were at a significantly increased risk of having symptoms of chronic bronchitis at
follow-up compared with those who quit smoking, while the quitters of either cannabis or tobacco had no
greater likelihood of having chronic bronchitic symptoms than never-smokers.
The paper by HANCOX et al. [26] in the current issue of the European Respiratory Journal addresses a
similar question using a more detailed analysis of data from a large, well-characterised cohort of nearly
1000 subjects followed from birth to age 38 years with assessments of respiratory symptoms at ages 18, 21,
26, 32 and 38 years to determine the effects of quitting frequent (at least weekly) cannabis use (or of
reducing cannabis use to less than weekly) on chronic respiratory symptoms after controlling for the
effects of concomitant tobacco use and other influential variables, including asthma. The numbers of
frequent cannabis users in this birth cohort included 157, 162, 138 and 99 at ages 21, 26, 32 and 38 years,
respectively, compared with 540, 487, 608 and 703 non-users, respectively. The authors found strongly
significant associations of current cannabis use with morning cough, sputum production and wheeze, but
not exertional dyspnoea, over multiple assessments of these subjects at different ages. While the numbers
of quitters of cannabis between the different assessments were comparatively small (26, 52, 54 and 50,
respectively), the authors were able to observe significant reductions in cough, sputum and wheeze in the
quitters compared with the continuing smokers, irrespective of whether the analysis was confined to
smokers of cannabis alone or to those who smoked tobacco along with cannabis. Moreover, the symptoms
in the quitters were reduced to levels roughly similar to those reported by the non-users.
The authors’ observation that dual smokers of both cannabis and tobacco experienced reductions in
symptoms of chronic bronchitis after discontinuation of cannabis alone suggests that the effects of
cannabis on respiratory symptoms may have been additive to those of tobacco, consistent with the results
of some [4, 8] but not other [3, 7] studies. Interestingly, the proportion of cannabis quitters with
self-reported cough and sputum who continued to smoke tobacco declined to levels not very different
from the proportion of the nonsmokers who reported these symptoms. This observation is surprising,
since smoking of tobacco alone has been well documented to be associated with symptoms of chronic
bronchitis [3–8]. This finding is even more surprising because of the observation that at least half of the
cannabis quitters who had smoked tobacco along with cannabis reported increased use of tobacco after
quitting cannabis. Perhaps the very small numbers of quitters might account for these unexpected
findings.
Bronchoscopic evidence of goblet cell hyperplasia and loss of ciliated bronchial epithelial cells in smokers
of cannabis alone [12] might account for their bronchitic symptoms, but no bronchoscopic studies have
been carried out in quitters of cannabis to investigate whether the improvement in respiratory symptoms
might be correlated with repair of the associated bronchial epithelial histopathology. Only a few studies,
largely cross-sectional, provide data pertaining to possible effects of tobacco smoking cessation on airway
pathology in smokers with chronic bronchitis [27]. The greatest change has been a reduction in goblet cell
hyperplasia in central, but not peripheral, airways, consistent with a reduction in mucus hypersecretion
and symptoms of chronic bronchitis [27]. These findings suggest that a similar mechanism might explain
the resolution of bronchitic symptoms following cessation of cannabis use.
An important question that the study of HANCOX et al. [26] was unable to cover was the extent to which
the presence of chronic respiratory symptoms might have been a factor in motivating frequent cannabis
users to quit smoking cannabis. This question has previously been addressed in a convenience sample of
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104 adult cannabis smokers (mean age 35 years) who reported at least one serious attempt to quit
smoking [28]. Based on responses to a structured questionnaire, their reasons for quitting were primarily
motivated by concerns about cannabis-related health problems, as well as about the impact of marijuana
smoking on their self-image and social acceptability. These reasons for quitting differed from those
reported by adolescents, who were mainly motivated to quit in order to avoid legal problems, obtain a job
or circumvent a positive drug test [29]. A better understanding of whether annoying respiratory symptoms
motivate cannabis users to quit may help in efforts at prevention and treatment of cannabis abuse and
dependence through communication of the beneficial effects of quitting cannabis in resolving these
symptoms.
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