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Abstract 
Background: Canada legalized the use of cannabis for recreational purposes in October 2018. To ensure 
public health and safety, the Cannabis Act was also introduced by the Government of Canada in 2018. 
This Act does not permit smoking cannabis in restricted areas. However, people still smoke in public 
places, thus, exposing the general public to second-hand cannabis smoke (SHCS). As cannabis is an 
emerging topic and the legalization of cannabis for recreational use is still recent, the long-term health 
effects of SHCS is unknown. However, the perceived immediate health impacts of SHCS can be 
examined to better understand its long-term health effects on human body. 
Methods: An online survey was conducted, targeting residents of British Columbia (Canada) with 
differing smoking status, gender, education level and age groups, to determine the differences in 
perceived immediate health impacts and/or concerns from exposure to SHCS. The survey consisted of 
sixteen questions divided into three sections, covering demographic information, exposure to SHCS and 
perceived immediate health impacts and/or concerns about SHCS. The data was analyzed using Chi-
square tests.  
Results: A total of 159 participants took part in this survey. The results showed no associations between 
exposure to SCHS and perceived immediate health impacts. This could be due to the legalization of 
cannabis for recreational use being so recent. However, headaches, coughing, chest tightness and 
irritation to eyes are a few perceived immediate health impacts experienced by 41 out of 139 participants 
(30%) after exposure to SHCS. This study also found that age and place of exposure may not affect the 
likelihood of experiencing perceived immediate health impacts. However, females and cannabis non-
users are more likely to experience perceived immediate health impacts compared to males and cannabis 
users, with p = 0.01 and 000003, respectively. 
Conclusion: The findings of this study identified a few perceived immediate health impacts associated 
with SHCS such as headaches, coughing, chest tightness and eye irritation. However, the study indicates 
that there is an inadequate scientific knowledge regarding the long-term health effects from exposure to 
SHCS as well as the variation in health effects among different age groups, gender, smoking status and 
place of exposure. As a result, precautionary steps should be taken now to minimize its ill-effects in 
future. The government should provide tools to aide researchers and health care professionals to conduct 
in-depth research on SHCS and its health effects. Moreover, initiatives should be taken to educate general 
public about cannabis smoke, its composition, associated health effects and legislation. 
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Introduction 
 

To pave the way for legalization of 
cannabis for recreational purposes, the 
Government of Canada introduced the Cannabis 
Act in 2018 (Cannabis Act, 2018). The purpose 
of this Act is to protect public health. Although 
the legislation does not permit smoking cannabis 
in restricted areas, people still smoke in public 
places, thus exposing the general public to 
second-hand cannabis smoke (SHCS). Since the 
study of long-term health effects of second-hand 
cannabis smoke (SHCS) is still under way and 
will take another few years, it is important to 
understand the perceived immediate health 
impacts and concerns people may have after 
exposure to SHCS. Knowledge acquired from 
this study can help scientists and clinicians in 
medicine and public health to carry out further 
research to understand the potential health 
effects of second-hand cannabis smoke. It can 
also help in implementing educational and 
policy initiatives to protect non-smokers from 
second-hand cannabis smoke.  
 

Literature Review 
 
Background Information 

 
Cannabis use can be traced back to 

ancient cultures and continues in our present 
society. Probably one of the oldest plants, it was 
cultivated for fibre, food and medicine 
thousands of years ago (Schultz, 1973). 
However, at the present time, cannabis is known 
primarily as one of the leading psychoactive 
plants in world use. According to Leung (2011), 
cannabis is mostly used as a therapeutic agent to 
alleviate chronic and neuropathic pain. The 
active ingredient, ∆9-tetrahydrocannabinol 
(THC) accounts for both the physical and 
psychotropic effects of cannabis. In addition to 
THC, it also contains at least 65 other 

cannabinoids (Rosenthal, 2002). Besides its use 
as a medicinal drug, cannabis use has also 
gained popularity for recreational purposes and 
can be consumed in different ways. According to 
National Institute on Drug Abuse (NIDA, 2019), 
it can be consumed by smoking, vaporizing, 
within food or as an extract. 
 
Prevalence of Cannabis use in Canada 
 

In Canada, the prevalence of 
cannabis use has increased markedly over the 
past few decades. A study was carried out by 
Rotermann and Pagé in 2018 (Rotermann & 
Pagé, 2018) to understand the prevalence of 
cannabis use in Canada and the characteristics of 
cannabis users. Data from the 2015 Canadian 
Tobacco, Alcohol and Drugs Survey (CTADS) 
was used to estimate prevalence and examine 
factors associated with people who reported 
using cannabis for Non-Medically Only (NMO) 
compared to people who reported Self-Defined 
Medical and Non-Medical use (SDMNM). The 
results showed that about 9.2% of Canadians 
aged 15 or older reported NMO cannabis use 
whereas 2.8% reported SDMNM use. It also 
concluded that cannabis users are most likely to 
be male and younger, those who use other illicit 
drugs, daily smokers or heavy drinkers. Another 
similar study was published in 2018 by 
Rotermann and MacDonald (Rotermann & 
MacDonald, 2018), before the legalization of 
cannabis for recreational purposes. In this study, 
nine national household surveys about cannabis 
use during the period from 1985 and 2015, were 
examined for comparability to analyze the trends 
in the prevalence of cannabis use in Canada. All 
nine surveys had the same basic target 
population i.e. household residents aged 15 or 
older. The results showed that since 2004, the 
prevalence of cannabis use remained stable or 
decreased among 15- to 24-year old but 
increased among people aged 25 or older. 
However, the overall prevalence of cannabis use 



  

is higher among 15- to 24-year old as compared 
to people >25yrs old. Moreover, the study 
showed that males are more likely to use 
cannabis than females. Therefore, both studies 
show a consistent trend of higher prevalence of 
cannabis use in younger males. 

Another survey was conducted by 
Statistics Canada after the legalization of 
recreational cannabis in October 2018. This 
quarterly survey conducted in 2019, shows that 
there is a slight increase in cannabis use among 
Canadians aged 65 or older as compared to last 
year. Statistics Canada also states that from mid-
May to mid-June of 2019, approximately 4.9 
million people (16 percent of Canadians) over 
age 15, reported using cannabis in the last three 
months, which is higher as compared to same 
period last year i.e. about 4.6 million people 
reported using cannabis (Hager, 2019). Overall, 
these studies show that cannabis use is prevalent 
in Canada and it is believed that the legalization 
of cannabis may influence the trends observed 
among Canadians. 
 
Cannabis smoking and its potential health 
effects 

Tasman et al. (2011) defined 
cannabis smoking as a type of cannabis use 
which usually involves burning and inhaling 
vaporized cannabinoids, primarily THC from 
small pipes, bongs, paper-wrapped joints or 
tobacco-leaf-wrapped blunts, and other items. 
Typically, the cannabis is smoked without filter, 
the butt length is shorter as compared to tobacco 
smoking and the smoke is at a higher 
temperature. Furthermore, cannabis smokers 
inhale more deeply (Tashkin et al., 1991) and 
hold their breath for longer period (Wu et al., 
1988). The smoke or vapours of THC and other 
cannabinoids get absorbed into the bloodstream 
via lungs.  

Cannabis smoking can have both 
short term and long-term health effects that can 
be positive or negative. Cannabis contains THC 

and cannabidiol (CBD) that affect the 
functioning of brain and body. THC causes 
intoxicating effects whereas CBD is not 
intoxicating but can still have effects on the 
brain (Government of Canada, 2018). Other 
acute health effects shown by multiple studies, 
may include delayed brain activity, anxiety, 
impaired attention and memory, increased risk 
of psychotic symptoms, inability to think 
clearly, and an increased risk of accidents (Hall 
& Solowij, 1998) (Oltmanns & Emery, 2015) 
(D'Souza et al., 2009). Long-term or heavy 
exposure to cannabis or THC can have adverse 
health effects on the biological, physical, mental, 
and behavioural well-being of a person and may 
be associated with diseases of the lungs, heart, 
vasculature, liver and reproductive health 
(Gordon et al., 2013). Two studies done by 
Ribeiro and Ind (2016) suggest that chronic 
cannabis users have an increased rate of 
respiratory symptoms which may include 
chronic cough, sputum production, dyspnoea, 
hoarse voice, chest tightness. It also affects the 
lung function by increasing the forced vital 
capacity of lungs and is associated with bullous 
lung disease, and barotrauma. Moreover, the 
prolonged use of cannabis can cause chronic 
bronchitis and airflow obstruction in heavy users 
(Schwartz, 2018). 

There is a concern that cannabis 
smoking may contribute to cardiovascular 
diseases. It increases heart rate, supine systolic 
and diastolic blood pressures and forearm blood 
flow via increased sympathetic nervous system 
activity. These events can significantly increase 
myocardial oxygen demand of the bo\dy (Franz 
& Frishman, 2016). A study was done in U.S. 
which involved normal healthy people with no 
history of cardiovascular risks but a recent 
exposure to marijuana. The study found a 
temporal relationship between cannabis use and 
cardiovascular effects such as atrial fibrillation, 
acute coronary syndromes, ventricular 
tachycardia, and even sudden death (Rezkalla & 



  

Kloner, 2019). However, the current evidence 
does not appear to be enough to draw a 
definitive conclusion on effects of marijuana 
smoking on cardiovascular events. Therefore, 
more research is needed to better understand its 
effect on cardiovascular system. 

Lastly, cannabis smoking can be 
associated with reproductive health problems. 
Multiple studies have shown that mothers who 
have exposure to marijuana during pregnancy 
have children with more depression, 
hyperactivity, and inattention (American College 
of Obstetricians Gynaecologists Committee on 
Obstetric Practice, 2015) (Gunn et al., 2016) 
(Nomura et al., 2010). Therefore, cannabis use 
before or during pregnancy can result in 
negative outcomes for both mother and baby. 
However, more research is needed to determine 
the risks of cannabis use on pregnant mothers 
and babies. 

 
Second-hand Cannabis smoke 
 

Second-hand smoke (SHS), also 
known as passive smoking involves the 
inhalation of smoke by persons other than the 
intended active smoker. Generally, two types of 
smoke are produced during cannabis smoking: 
mainstream and side-stream smoke. Mainstream 
smoke refers to the smoke exhaled by active 
smokers whereas side-stream smoke comes from 
the lighted end of a blunt, cigar, or small pipes 
used for cannabis smoking. Regardless of the 
type, second-hand smoke contains harmful 
chemicals that can have potential health effects. 
The chemical composition of cannabis smoke 
generally depends on the strain of cannabis and 
the way it is cultivated.  

Studies have shown that the THC 
content in cannabis has increased from 4% in 
1995 to over 13% THC in some cultivated 
strains (Leung, 2011). In an experimental study 
conducted by Moir and his colleagues (2007), 
the smoke composition of both mainstream and 

side-stream cannabis smoke and tobacco 
cigarette smoke were compared. Although both 
cannabis and tobacco contain many similar 
toxins, the results show up to 20-fold greater 
ammonia levels in mainstream cannabis smoke 
as compared to tobacco smoke. Moreover, the 
concentration of hydrogen cyanide, NO, NOx 
and some other aromatic amines was found 3-5 
times higher in cannabis smoke. Also, the 
concentration of polycyclic aromatic 
hydrocarbons was greater in side-stream 
cannabis smoke than tobacco smoke. This study 
confirmed the presence of known carcinogens 
and other potentially harmful chemicals in both 
the mainstream and side-stream cannabis smoke. 
Since the results have shown a higher 
concentration of chemicals in cannabis smoke 
than tobacco smoke and it has been established 
that non-smokers exposed to second-hand 
tobacco smoke are at 30% increased risk of 
cerebral vascular attack (Malek et al., 2015),  
that  can affect cognitive function (Heffernan & 
O’Neill, 2013) and future dependence (Fredrick 
et al., 2011), research is needed to determine if 
cannabis smoke has more harmful health effects 
than tobacco smoke or if populations at-risk 
such as children, immunocompromised 
populations, and people with respiratory 
problems have more detrimental health effects 
when exposed to SHCS. 

In fact, a study was done in 
Australia to understand the health effects of 
SHCS exposure on community nurses (Iglesias 
et al., 2018). Recreational cannabis use was not 
legal at the time of study and cannabis was only 
used for medical purposes. As smoking is the 
most common route of medicinal cannabis 
administration, these nurses were regularly 
exposed to SCHS as they dealt with patients 
who used cannabis for therapeutic purposes. The 
study showed that the nurses exposed to SCHS 
had an increased risk of cardiovascular diseases, 
altered cognitive function that may have 
increased the risk of medical errors, deleterious 



  

effects on the fetus if nurse was pregnant, and, 
lastly, a risk of drug addiction. Since Canada has 
legalized cannabis use for medicinal and 
recreational purposes, people in Canada may 
have more frequent exposure to SHCS which 
may pose similar health effects.  

Besides potential health effects, the 
dank smell of cannabis smoke is considered as a 
problem in public. People who live in 
apartments and condominiums often experience 
odour problems due to shared housing and 
ventilation.  
 
Legislation 
 

In Canada, recreational cannabis 
use is regulated under the Cannabis Act and its 
companion legislation Bill C-46, an Act to 
amend Criminal Code. This Act has written 
prohibitions, obligations and offences and it 
regulates the use, production, promotion, 
packing and displaying, selling and distributing 
of cannabis and cannabis products. The purpose 
of this Act is to protect public health and ensure 
public safety (Cannabis Act, 2018). Many 
regulations are made under this Act to ensure 
that cannabis use is properly monitored. 

Cannabis use is also regulated at 
provincial and municipal levels. In BC, cannabis 
use is regulated by four laws i.e. Cannabis 
Control and Licensing Act, Cannabis Licensing 
Regulation, Cannabis Control Regulation and 
Cannabis Control and Licensing Transitional 
Regulation. The Cannabis Control and 
Licensing Act enhances some of the legislation 
provided by federal government and deals with 
cannabis use for recreational purposes (Cannabis 
Control and Licensing Act, 2018). The Cannabis 
Licensing Regulation deals primarily with the 
selling of cannabis and different types of 
licenses (Cannabis Licensing Regulation, 2018). 
Similarly, the Cannabis Control and Licensing 
Transitional Regulation provides information 
legislation to regulate cannabis production 

(Cannabis Control and Licensing Transitional 
Regulation, 2018). The Cannabis Control 
Regulation provides information about sale, 
supply and possession of cannabis, prohibitions 
and exemptions of medical vs non-medical 
cannabis consumption in public. According to 
this regulation, smoking or vaping cannabis is 
prohibited in provincial, municipal and regional 
parks, indoors, near doorways, windows or air 
intakes, vehicles, boats, schools, near bus stops, 
public patio etc. The minimum prescribed 
distance is 6m away from the restricted areas. 
However, people who consume cannabis for 
medical purposes are exempted from these 
prohibitions (Cannabis Control Regulation, 
2019). Municipal bylaws and the Violation 
Ticket Administration and Fines Regulation 
authorize enforcement officers to issue violation 
tickets if noncompliance with the legislation is 
observed. 

Although the legislation does not 
permit smoking cannabis in restricted areas, 
people are still found smoking in outdoor public 
events, all-age family events, social gatherings, 
sidewalks, and in public places, exposing the 
general public to SHCS. One reason could be the 
adoption of two different sets of rules in the 
legislation for cannabis consumption i.e. medical 
vs non-medical. For example, if a person is 
smoking cannabis at a bus stop, an enforcement 
officer may assume that it is for medical 
purposes and not interrogate as they are 
exempted from the prohibition. Secondly, 
interrogating every single person smoking 
cannabis in restricted areas is more tedious, 
demanding and time-consuming when double 
standards exist in legislation. This may result in 
unwanted SHCS exposure to the general public. 
Until the long-term health effects of SHCS are 
well known, this topic may not be taken 
seriously. However, by analyzing its short 
term/immediate health impacts and/or concerns 
people may have, a base-line study can be 
obtained to guide researchers, physicians and 



  

public health professionals for further research 
into the topic. Moreover, it can help in 
implementing initiatives to educate people about 
health risks associated with cannabis smoking 
and exposure to SHCS. Also, new policies and 
amendments in existing policies can be made to 
protect people from risks of SHCS exposure. 
 

Purpose of the Study 
 

The purpose of this study was to 
examine the perceived immediate health impacts 
and/or concerns from exposure to second-hand 
cannabis smoke among BC population who 
differ in smoking status, gender, educational 
level and age group. In answering the research 
question, it can be determined if any group is at 
higher risk of experiencing health effects. 
Moreover, a base-line study can be obtained to 
guide physicians, researchers, policy makers, 
and public health professionals in taking 
initiatives to protect people from any negative 
health effects of second-hand cannabis smoke. 

 

Materials and Methods 
 

For the purpose of this study, an 
online survey was drafted using Microsoft Word 
2019 Software (Microsoft word, 2019). The 
survey was then designed and conducted through 
a BCIT server of SurveyMonkey, an online 
survey platform (SurveyMonkey, 2019). It 
consisted of three sections. The first section 
covered demographic information, the second 
section was based on exposure to second-hand 
cannabis smoke and the last section had 
questions on perceived immediate health 
impacts and/or concerns about second-hand 
cannabis smoke. The majority of questions 
provided in this survey were closed-ended as 
they are easier to analyze. However, a few open-
ended questions were also a part of this survey 
as they provide a better understanding of 

people’s perception on certain issues related to 
SHCS, for example, perception on long-term 
effects of exposure to SHCS. The questions were 
designed to be easily understood by the general 
public and relevant to the purpose of the study 
(Statistics Canada, 2015).   

After creating the survey, it was 
then distributed publicly via Reddit, Facebook, 
Instagram and other social media apps. The 
responses were collected for one week, starting 
from January 9 to January 16, 2020. Participants 
were British Columbia residents who had lived 
in B.C. for at least 12 months. In addition to 
that, if the participant was cannabis-user, he/she 
must be at least 19 years or older. There was no 
age limit for participants who were not cannabis 
users. The study excluded anyone who did not 
meet these requirements as the study was only 
interested in B.C. residents who might have been 
exposed to second-hand cannabis smoke in the 
12 months following the legalization of 
recreational cannabis in October 2018.  

 The survey took approximately 3-5 
minutes to complete and responses were 
collected automatically in real-time via 
SurveyMonkey. The collected data was then 
exported to Microsoft Excel 2019 Software 
(Microsoft Excel, 2019) and analyzed using Real 
Statistics (Real Statistics, 2019). 

 
Results 

Descriptive Data and Statistics 
 

Since the survey included both 
demographic information and multiple-choice 
questions, the data collected for this survey is 
non-numerical nominal and ordinal data. The 
majority of questions were closed-ended. 
Nominal data collected was multi-chotomous, 
for example, gender and age. Ordinal data 
included highest level of education. Gender, age, 
level of education, and cannabis-user status were 
the demographic information extracted from the 



  

159 applicable surveys. The information was 
taken from the raw data and is depicted in 
graphical formats. All descriptive statistics were 
exported using the export function of 
SurveyMonkey (Survey Monkey, 2019). 

 
By gender 46% of participants (N= 73) 

were female, 50% (N= 80) male, 2% (N= 3) 
Other and 2% (N= 3) preferred not to answer 
(Figure 1). 

Figure 1: Gender distribution 
 

Distribution by age group was as follow: 
5% (N= 7) < 19 years old, 73% (N= 116) 19-28 
years old, 13% (N= 21) 29-38 years old, 4% (N= 
7) 39-48 years old, 3% (N= 4) 49-58 years old, 
1% (N= 2) >58 years old and 1% (N= 2) 
preferred not to answer (Figure 2). 

Figure 2: Age distribution 

 In terms of education, less than 2% (N= 
3) had a high school degree, 11% (N= 18) had a 
high school degree or equivalent, 31% (N= 50) 
finished some college but did not complete a 
degree, 11% (N= 18) had an associate degree, 
31% (N= 49) a  bachelor’s degree, 8% (N= 12) a 
post graduate degree, 3% (N= 5) responded 
Other and 3% (N= 4) preferred not to answer 
(Figure 3).  

Figure 3: Highest completed education level 
 
Status for cannabis use consisted of 37% 

(N= 58) cannabis-users, 60% (N= 96) non-
cannabis users and 3% (N= 5) preferred not to 
answer (Figure 4).  

Figure 4: Distribution based on cannabis use 
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Also, 40% (N= 59) of the participants 
believed that exposure to SHCS can have long-
term health effects while 38% (N= 55) were 
unsure about the long-term health impacts of 
exposure to SHCS. 29% (N= 46) believed that 
long-term exposure to SHCS can cause lung 
cancer and respiratory diseases.  

Moreover, the majority of participants, 
70%, (N= 98) believed that they generally get 
exposed to SHCS on sidewalks, while 43% (N= 
60) considered outdoor public events, 40% (N= 
56) social gatherings and 30% (N= 42) restricted 
areas such as indoor public places, bus stops, sky 

train stations or workplaces, as the place of 
exposure.  

 
Results of Inferential Statistics 
 

Chi-Square tests compare the 
frequencies or proportions in two or more 
groups, hence, used to test hypothesis for this 
study (Heacock & Chen, 2019b). The 
probability, p= 0.05 was used as a cut off for 
hypothesis testing. All inferential statistics was 
analyzed using Real Statistics (Real Statistics, 
2019). 
Following hypotheses were tested and analyzed:

 
 H0 and HA Test used Result Conclusion 

1. H0: There is no association 
between exposure to SHCS and 
perceived immediate health 
impacts experienced by BC 
residents. 
HA: There is an association 
between exposure to SCHS and 
perceived immediate health 
impacts experienced by BC 
residents.  

Chi-square 
test 

P = 
0.0000015 

Reject H0 and conclude that 
there is a statistically significant 
association between exposure to 
SHCS and perceived immediate 
health impacts experienced by 
BC residents. People who 
become exposed to SHCS are 
less likely to experience 
perceived immediate health 
impacts. 

2. H0: There is no association 
between the place of exposure to 
SHCS and perceived immediate 
health impacts experienced by BC 
residents. 
HA: There is an association 
between the place of exposure to 
SHCS and perceived immediate 
health impacts experienced by BC 
residents. 
 

Chi-square 
test 

P = 0.15 Do not reject H0 and conclude 
that there is no association 
between the place where a 
person is exposed to SCHS and 
the perceived immediate health 
impacts experienced associated 
with SHCS. Therefore, people 
are equally likely to experience 
perceived immediate health 
impacts regardless of the place 
of exposure. 

3. H0: There is no association 
between the age group and 
perceived immediate health 
impacts experienced by BC 
residents. 

Chi-square 
test 

P = 0.31 Do not reject H0 and conclude 
that there is no association 
between the age of a person and 
the perceived immediate health 
impacts associated with SHCS. 



  

HA: There is an association 
between the age group and 
perceived immediate health 
impacts experienced by BC 
residents. 
 

All age-groups are equally likely 
to experience the perceived 
immediate health impacts. 

4. H0: There is no association 
between gender and perceived 
immediate health impacts 
experienced by BC residents. 
HA: There is an association 
between gender and perceived 
immediate health impacts 
experienced by BC residents. 
 

Chi-square 
test 

P = 0.01 Reject H0 and conclude that 
there is a statistically significant 
association between males and 
females and the perceived 
immediate health impacts 
associated with SHCS. Females 
are more likely to experience the 
perceived immediate health 
impacts. 
 

5. H0: There is no association 
between the status of cannabis 
user and perceived immediate 
health impacts experienced by BC 
residents. 
HA: There is an association 
between the status of cannabis 
user and perceived immediate 
health impacts experienced by BC 
residents. 
 

Chi-square 
test 

P = 
0.00003 

Reject H0 and conclude that 
there is a statistically significant 
association between the status of 
cannabis user and the perceived 
immediate health impacts 
associated with SHCS. Non-
cannabis users are more likely to 
experience the perceived 
immediate health impacts than 
cannabis users. 
 

6. H0: There is no association 
between the level of education of 
BC residents and having concerns 
with SHCS 
HA: There is an association 
between the level of education of 
BC residents and having concerns 
with SHCS. 
 

Chi-square 
test 

P = 0.10 Do not reject H0 and conclude 
that there is no association 
between the level of education 
and the concerns associated with 
SHCS. People with different 
level of education are equally 
likely to have concerns with 
SHCS. 
 

7. H0: There is no association 
between the gender of BC 
residents and having concerns 
with SHCS. 
HA: There is an association 
between the gender of BC 
residents and having concerns 
with SHCS. 

Chi-square 
test 

P = 0.50 Do not reject H0 and conclude 
that there is no association 
between the gender and the 
concerns associated with SHCS. 
Both males and females are 
equally likely to have concerns 
associated with SHCS. 



Discussion 
 

The purpose of this study was to 
examine perceived short-term health impacts or 
concerns from exposure to SHCS. Seven 
hypotheses were tested to determine associations 
between health impacts and/or concerns of 
SHCS and the following demographic variables: 
gender, age, smoking status and education level 
of BC residents. The majority of survey 
participants were young adults i.e. 19 to 28 years 
old, non-cannabis users, and had some college 
education or a bachelor’s degree. Therefore, the 
results from this study will be best extrapolated 
to individuals in these three categories. The 
findings of this study agreed with previous 
research suggesting that there is a lack of 
sufficient data to determine the health effects of 
exposure to SHCS. 

Inferential analysis of data using 
the Chi-square test shows that there is no 
association between exposure to SHCS and 
perceived immediate health impacts experienced 
by people. In fact, the results show that people 
who become regularly exposed to SHCS are less 
likely to experience any perceived immediate 
health impacts. These findings are not consistent 
with previous research studies and it could be 
due to the legalization of cannabis for 
recreational use being so recent (Iglesias et al., 
2018). As such, these gaps are expected to be 
filled in, with future research. However, the 
results also showed that 41 out of 139 
participants (30%) experienced headaches, 
coughing, chest tightness and irritation to eyes 
after exposure to SHCS. These results are 
consistent with past research studies which 
showed that short-term exposure to SHCS can 
result in altered cognitive functions, headache, 
delayed brain activity and disruption in 
functioning of lungs (Hall & Solowij, 1998) 
(Oltmanns & Emery, 2015) (D'Souza et al., 

2009) (Schwartz, 2018). As THC causes 
intoxicating effects (Government of Canada, 
2019), the presence of THC and its 
concentration in SHCS could have resulted in 
these health impacts. Moreover, the presence of 
known carcinogens and other potentially 
harmful chemicals in both the mainstream and 
side-stream cannabis smoke can also affect 
cognitive function (Heffernan & O’Neill, 2013). 
However, more research is needed to better 
understand the cause of these health effects. For 
those who did not experience any perceived 
immediate health impacts after constant 
exposure to SHCS, health impacts may vary 
depending on the duration of exposure, 
concentration of SHCS, or underlying health 
conditions. People who become exposed to 
SHCS for longer periods of time or at higher 
concentrations are more likely to experience 
perceived immediate health impacts as 
compared to short term exposure or exposure to 
SHCS at low concentrations, respectively. As 
discussed earlier, the legalization of cannabis for 
recreational use is very recent, which could 
mean that people are not exposed to a 
concentration of SHCS that could result in any 
health impacts. Again, further research is needed 
to better understand these results.  

Other than that, the Chi-square test also 
showed that people, regardless of their age and 
place of exposure to SHCS, are equally likely to 
experience perceived immediate health impacts. 
As cannabis for recreational use and second-
hand cannabis smoking are still emerging topics, 
there were no past studies on the health effects 
of SHCS based on age or place of exposure to 
SHCS. However, considering the large 
proportion of participants being in early 
adulthood i.e. 19 to 28 years old, the results were 
mainly demonstrated by that age-group, 
therefore, not showing any variations in health 
impacts based on age. Similarly, the majority of 



 

people were exposed to SHCS on sidewalks, 
which could mean that the people were exposed 
to similar levels of SHCS or concentration of 
chemicals present in SHCS that is generally 
present on sidewalks. This may have led to 
consistent results after exposure to SHCS. 
Moreover, the perceived immediate health 
impacts depend on the concentration of SHCS 
present in a place rather than the place itself, 
which could also explain why people are equally 
likely to experience perceived immediate health 
impacts regardless of the place of exposure. 
However, there is a scope for more research.  

Although the findings of this study show 
that age and place of exposure do not affect the 
likelihood of experiencing perceived immediate 
health impacts, chi-square tests concluded that 
females and non-users are more likely to 
experience perceived immediate health impacts 
as compared to males and cannabis users, 
respectively. As mentioned earlier, cannabis 
smoking is a very new topic. As a result, 
minimal research has been conducted to examine 
the sensitivity of SHCS on females and non-
users. However, the findings from a previous 
study showed that nurses exposed to SCHS had 
an increased risk of cardiovascular diseases, 
altered cognitive function that may have 
increased the risk of medical errors, deleterious 
effects on the fetus if the nurse was pregnant, 
and, lastly, a risk of drug addiction (Iglesias et 
al., 2018). These findings can be correlated with 
the findings of this study as females seem to be 
more sensitive and showed health impacts. 
However, these findings can only be confirmed 
in future, once enough research is completed on 
the grey areas. 

Other than perceived immediate 
health impacts, both cannabis and non-cannabis 
users believe that exposure to SHCS can have 
long-term health effects. A majority of the 
participants think that long-term exposure to 
SHCS can lead to lung cancer and other 
respiratory diseases. Studies done in past also 

show similar results as the findings of these 
studies showed that long-term exposure to 
SHCS is associated with diseases of the lungs, 
heart, vasculature, liver and reproductive health 
(Gordon et al., 2013) (Ribeiro & Ind, 2016) 
(Schwartz, 2018) (Rezkalla & Kloner, 2019) 
(American College of Obstetricians 
Gynaecologists Committee on Obstetric 
Practice, 2015) (Gunn et al., 2016) (Nomura et 
al., 2010). However, more research is needed in 
future to determine the long-term health effects 
of cannabis smoke among British Columbians. 

The findings of this study also suggest 
that regardless of gender or level of education, 
participants expressed other concerns with 
SHCS besides the health effects. This could 
mean that both males and females as well as 
people with different levels of education share 
similar concerns associated with SHCS. The 
participants mentioned exposure of young 
children to SHCS and smell of cannabis smoke 
as two main concerns. Many other minor 
concerns include less stringent laws for cannabis 
smoking and the need of strict enforcement of 
laws. Although these results were not analyzed 
by the author, with the legalization of cannabis 
for recreational use, there is a risk that more and 
more people will have similar concerns in future. 
Therefore, there is a need for government to 
focus on these concerns and come up with 
strategies that could help addressing the problem 
at its initial stage. 

The results obtained from this study 
were as expected, implying that there is an 
inadequate scientific knowledge regarding the 
long-term health effects from exposure to SHCS 
as well as the variation in health effects among 
different age groups, gender, smoking status and 
place of exposure. However, the findings of this 
study agreed with previous research on short-
term health effects, suggesting that exposure to 
SHCS could possibly result in headaches, 
coughing, chest tightness and irritation to eyes. 
Additional information that could be derived 



 

from this study is the two main concerns people 
have regarding SHCS, exposure of young 
children to SHCS and the odour of cannabis 
smoke. 

 
 

Knowledge Translation and 
Recommendations  
 

The findings of this research paper show 
that people who are exposed to SHCS are not 
very likely to experience perceived immediate 
health impacts. This could mean that over time, 
people become less sensitive to SHCS and can 
potentially expose themselves to higher 
concentration of SHCS, which could result in 
adverse long-term health effects. Although the 
long-term health effects are not well known, the 
results from this study regarding perceived 
immediate health impacts can be used as a base-
line study to guide researchers to identify 
potential short-term health impacts on people. 
The study shows that headaches, coughing, chest 
tightness and irritation to eyes are few short-
term perceived health impacts. Physicians and 
other health care professionals can use it as a 
guide to educate people on SHCS and ensure 
public safety. The results also show that 
everyone is equally likely to experience 
perceived immediate health impacts regardless 
of the place of exposure and the age of a person. 
This information could also be used to educate 
people as young populations generally assume 
that they are not at high risk. BC legislation has 
already prohibited smoking cannabis in 
restricted areas, however considering the 
findings of this study which states that place of 
exposure is not a key factor in experiencing 
health impacts, more policies and amendments 
in existing policies can be made to minimize 
unintentional exposure to SHCS, even on 
sidewalks and other unrestricted areas. As many 
people have concerns about less stringent laws 
and need of strict enforcement, the government 

can enforce the laws more rigorously to ensure 
that cannabis users are well aware of them. Also, 
initiatives can be taken to educate both cannabis 
users as well as non-users about the potential 
risks associated with exposure to SHCS as well 
as existing laws and educational resources so 
that everyone can play a role in building a safer 
community and reduce any potential risks 
associated with exposure to SHCS. 

 

Limitations 
 

Lack of time was the main limitation for 
this research study. As limited time was 
provided to conduct this research study, the 
author chose to conduct an online survey only. 
As a result, predominantly a younger population 
participated in the survey; in part, because they 
were more likely to be contacts (or their 
contacts) of the researcher. Also, the survey was 
only open for two weeks and only received 
responses from 159 participants. However, in the 
pilot study, both online and in-person surveys 
were conducted, and it showed more active 
participation from both young and older 
populations. Also, a large portion of time was 
spent on the process to get approval from the 
BCIT Research Ethics Board to ensure that the 
research abides by all the ethical considerations. 
Another limitation for this study was money. 
Insufficient funding was available to carry out 
the research, which was another reason for 
choosing online surveys. 

 

Future Research 
 

A follow-up study can be conducted to 
determine if the results are still consistent and 
whether people experience any short-term or 
long-term health impacts.  

Both online and in-person surveys can 
be conducted to reach out to a larger 
demographic and identify whether people from 



 

different age groups, genders or of dissimilar 
smoking status have different perceived 
immediate health impacts from exposure to 
SHCS. 

Also, a study can be performed to 
examine the level of knowledge people have 
about existing laws, policies, and educational 
resources, as well as any health effects 
associated with cannabis since the legalization of 
cannabis for recreational purposes.  

A similar study can also be carried out 
to compare the level of knowledge among 
cannabis-users vs non-users about cannabis.  
If possible, a comparison and correlation 
between long-term health effects of tobacco vs 
cannabis smoke can be examined in future.  

 

Conclusion 
 

As cannabis has been legalized in 
Canada for recreational purposes, it is likely that 
more people will be smoking cannabis in the 
future. With an increasing number of cannabis 
smokers, the risk of becoming exposed to SHCS 
will also increase. The findings of this study 
identified a few perceived immediate health 
impacts associated with SHCS such as 
headaches, coughing, chest tightness and eye 
irritation. With the increase in exposure, people 
will more likely be exposed to high levels of 
SHCS. This may result in adverse health 
impacts. As long-term health effects are not yet 
known, precautionary steps should be taken now 
to minimize its ill-effects in future. The 
government should provide tools to aide 
researchers and health care professionals to 
conduct an in-depth research on SHCS and its 
health effects. Moreover, initiatives should be 
taken to educate general public about cannabis 
smoke, its composition and associated health 
effects. The government should also come up 
with policies to enforce and minimize 
unnecessary exposure to SHCS. 
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