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ABSTRACT
INTRODUCTION This study aims to determine if smokers at post-secondary campuses 
are more likely to adhere to smoke-free zones (areas where smoking is not 
permitted) or smoking zones (areas where smoking is permitted) based on 
preference and effectiveness.  
METHODS A self-reported survey was developed and administered at two post-
secondary institutions; Western University (smoke-free zones) and Fanshawe 
College (smoking zones). Smokers were asked how often they use these zones, 
which zone is preferred and which zone they think is more effective. A chi-
squared analysis was performed to determine if there were differences in the 
frequency of responses. 
RESULTS A total of 239 surveys were collected, 119 from Western and 120 from 
Fanshawe. Of these, 87% of respondents at Fanshawe were aware of where they 
could smoke on campus, and 67% reported that they mostly or always used 
these spaces. At Western, significantly fewer respondents knew where to smoke 
(57%), and only 30% reported mostly or always using appropriate zones (p<0.05). 
More participants at Fanshawe indicated that they had been told by someone in 
authority where they could smoke (36%) compared to Western (19%, p<0.05).  
At Fanshawe, 63% of respondents stated that smoking zones mostly or always 
effectively indicated where it was appropriate to smoke on campus compared to 
only 18% at Western (p<0.05). Both groups indicated they preferred the zone 
they currently had. Finally, more participants from Fanshawe intend to quit 
smoking within 6 months (61% from Fanshawe vs 49% from Western, p<0.05). 
CONCLUSIONS Smoking zones on post-secondary campuses may be more effective 
and adhered to by smokers than smoke-free zones. 

INTRODUCTION 
Smoking tobacco remains the leading cause of 
preventable death in North America1. Currently, in 
Canada, young adults (aged 20–24 years) are smoking 
at the highest prevalence compared to any other age 
group2. This high prevalence of smoking in the young 
adult population is coupled with very low cessation 
success3. Post-secondary institutions typically consist 
of students within the young adult age group, and 
therefore the tobacco control measures in place at 

these institutions are important to examine4. 
 In Canada, smoking is not permitted within 

ten meters of a public building5. This is nationally 
regulated and any violators are fined5. In addition to 
this law, Canadian universities and colleges may have 
institutional regulations for where smoking is or is 
not permitted on campus. In Canada, it is possible 
for institutions to elect to have their entire campus 
smoke-free (for example McMaster University6). 
Despite the potential positive influence on reducing 
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smoking behaviour and secondhand smoke, research 
suggests campuses that are completely smoke-free 
face challenges including monitoring the campus 
to ensure that the policy is being implemented and 
followed, addressing safety concerns and relocation 
of the smoking behaviour elsewhere, with students 
having to leave campus to smoke7. Furthermore, 
Procter-Scherdtel and Collins7 highlighted the risky 
behaviour of persons on campus in avoiding being 
caught smoking and that banning smoking at a 
specific location can in turn just move the problem to 
other locations. Thus, a small percentage of campuses 
across the country have chosen to be completely 
smoke-free with a recent surge in policy change8. 
An alternative to this option that many campuses 
have chosen is to either have smoke-free zones 
(areas where smoking is not permitted on campus) 
or smoking zones (designated locations on campus 
where smoking is permitted). Research has not been 
conducted to determine if one option is superior to 
the other in terms of adherence to the designated 
zone, effectiveness and preference of zone. 

Two post-secondary institutions located in the 
same city (London, Ontario, Canada) have opted 
to use either smoke-free zones or smoking zones. 
Western University (Western) currently has smoke-
free zones on campus. These areas are called ‘blue 
zones’ and they are identified by clearly marked blue 
lines on the concrete outlining the smoke-free area 
and ‘no smoking’ signs9. This tobacco control tactic 
has also been implemented at other institutions such 
as hospitals and has been shown to decrease the 
amount of smoking traffic and secondhand smoke 
in these spaces10,11. Studies that have evaluated 
the effectiveness of smoke-free zones on hospital 
properties, however, have included participants that 
are older than the average young adult population 
on post-secondary campuses. Fanshawe College 
(Fanshawe) uses smoking zones on  campus. 
Throughout the campus, there are small areas in 
the shape of a box, with ashtrays and ‘smoking area’ 
signs indicating that this is a zone where smoking 
is permitted12. All other areas on campus have signs 
that display ‘no smoking’. Strategies such as this 
one are often implemented in public spaces such as 
amusement parks and airports, but the effectiveness 
of and compliance with these zones have not been 
examined. Finally, smoke-free zones and smoking 

zones as methods for tobacco control on post-
secondary institution campuses have yet to be 
compared in the literature. 

Recent work done by Fitzgeorge et al.13 compared 
the demographics and attitudes on smoking-
related topics between smokers and non-smokers 
on a Canadian college campus (Fanshawe) and 
determined that differences were observed related 
to opinions on implementing smoking-regulations. 
Specifically, smokers were less likely to want a 
smoke-free campus than non-smokers. Research 
suggests that implementing health-related policies 
are less likely to succeed if the planning and 
implementation are not done in accordance with 
the preference of the target audience and specific 
health behaviour14. Therefore, if smokers indicate 
they do not want a smoke-free campus, they may be 
less likely to comply with the rules of a campus that 
implements this option. 

This may also be related to message framing, 
comparing gain-frame versus loss-frame messaging. A 
gain-frame message focuses on the positive outcomes 
and suggests that you are given something whereas 
a loss-frame message suggests that there is a cost in 
not adopting a behaviour or something is taken away14. 
Previous research on other health-related behaviours 
including sunscreen use, increasing physical activity 
and smoking cessation have suggested that a gain-
frame message is more effective14,15. However, some 
behaviours have also shown improvement with 
loss-frame messaging such as cancer screening14 
and vaccination compliance16. Smoking zones may 
represent gain-frame messaging, suggesting that you 
can smoke here and in doing so there is decreased 
secondhand smoke. Smoke-free zones may be a loss-
frame message suggesting that you cannot smoke 
here and therefore to reduce secondhand smoke you 
must take away smoking from the premise. Smoking 
cessation in the general population increased when 
gain-frame messaging was implemented14. However, 
as message framing may vary depending on the 
population and health behaviour being examined, it 
is important to determine if this trend would continue 
in the young adult population specifically focused on 
compliance to smoking areas on campus.   

Furthermore, law enforcement may play an 
important role when determining the effectiveness of 
smoking zones compared to smoke-free zones. Work 
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done by Rigotti et al.16 explored the effects of law 
enforcement on the sales of tobacco on adolescent 
smoking behaviour. It was found that environments 
with increased law enforcement of tobacco control 
laws had higher compliance by tobacco merchants. 
Research has not been done to compare the level 
of law enforcement in smoking zones and smoke-
free zones. The purpose of this study is, therefore, 
to examine the perceived effectiveness of smoking 
zones compared to smoke-free zones in terms of 
adherence, use and preference according to the 
opinions of the smokers that attend post-secondary 
institutions in Canada. It is hypothesized that the 
zone with greater reported law enforcement will 
have increased compliance and as a result will be 
considered more effective. Furthermore, as previous 
smoking cessation studies have suggested gain-frame 
messaging is preferred and smokers do not want a 
smoke-free campus, smoking zones will be more 
preferred over smoke-free zones. 

METHODS
Two educational institutions, one that used smoking 
zones (Fanshawe) and one that used smoke-free 
zones (Western) were selected and compared. Both 
institutions are in London, Ontario, Canada. Fanshawe 
has approximately 21000 full-time students. Western 
has approximately 30000 full-time students. Students 
who identified as currently smoking , were ≥18 years of 
age and attending one of the two sites were recruited for 
this study. Based on the work published by Fitzgeorge 
et al.13, the target sample size was 65 smokers from each 
site (total sample of 130 completed surveys). This study 
was approved by the Research and Ethics Boards of 
Western University and Fanshawe College.

A survey was developed that could be used at 
both sites (Appendix Item 1). The survey was made 
available to students via Survey Monkey, and paper 
copies were also distributed. Surveys were available 
and collected from October 2017 to April 2018. 
Students first reviewed a letter of information and 
provided informed consent before completing the 
survey. All survey responses were anonymous. The 
first question on the survey required participants 
to identify their institution. If a participant did 
not select Western or Fanshawe as the current 
educational institution, the survey responses were 
not included in the study. The survey collected 

the following sociodemographic information: age, 
sex, ethnicity, status on campus (full-time, part-
time, faculty, staff, visitor), planned attempts to 
quit smoking in the next six months, and the total 
number of years smoked. To determine the perceived 
effectiveness of the smoking zones the following 
two questions requiring a yes or no answer were 
asked: 1) ‘Have you been told where to smoke in the 
last year.’, and 2) ‘Do you know where to smoke?’. 
Additionally, the following three questions that 
provided a Likert-scale response (from 1= ‘not 
at all’ to 5= ‘always’) were asked: 1) ‘Do you use 
the designated areas to smoke.’, 2) ‘How effective 
are smoke-free areas’, and 3) ‘How effective are 
smoking-zones?’. Finally, participants were also 
asked to indicate if they prefer smoke-free zones or 
smoking zones on their campus. Participants were 
not compensated for their participation. 

Age and the total number of years smoked were 
compared between the two groups using Student’s 
t-test. Ethnicity, sex, status on campus, and 
attempting to quit smoking were compared using a 
chi-squared analysis. To determine the adherence 
to, effectiveness and preference of each zone, a chi-
squared analysis was performed to assess if there 
was a difference in the frequency of responses. For 
missing data (questions that were missed on the 
survey) an intent to treat analysis was performed 
by inputting the mean value for that group for all 
numerical outcomes. All statistical analyses were 
performed on SPSS Version 23. 

RESULTS
A total of 239 completed surveys were collected, 
119 from Western (smoke-free zones) and 120 
from Fanshawe (smoking zones). Two submitted 
surveys (one from each site) were more than 50% 
incomplete and therefore were not included. There 
were no differences observed between the two groups 
for age, ethnicity, status on campus and the total 
number of years smoked. An intent to treat analysis 
was performed for missing data related to age (three 
missing values in total; two for surveys completed at 
Western, one from Fanshawe), this did not change the 
level of significance between the groups.  There were 
more females who responded to the survey at Western 
(smoke-free zones) than at Fanshawe (smoking 
zones) (Table 1).
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More participants indicated that they knew where 
they could smoke at Fanshawe (smoking zones; 87%) 
than at Western (smoke-free zones; 57%, p<0.05). 
Similarly, more participants at Fanshawe indicated 
that they ‘mostly’ or ‘always’ used the designated 
smoking areas on campus than at Western (67% 
compared to 30%, respectively, p<0.05). When asked 
if they found the designated smoking areas on their 
campus effective, more responses indicated that 
smoke-free zones (Western) are ‘not at all’ effective 
(45%) than smoking zones (Fanshawe; 2.5%, 
p<0.05). More responses from Fanshawe (smoking 
zones) indicated that the smoking areas on campus 
were ‘mostly’ or ‘always’ effective (63%) than the 
responses from Western (smoke-free zones; 18%, 
p<0.05). More participants at Fanshawe (smoking 
zones) indicated that they were told by someone in 
authority where they could smoke (36%) compared 
to Western (smoke-free zones; 19%, p<0.05). 

When asked about preference of zones, 
participants indicated that the zone they currently 
have was more preferred. At Western, smoke-free 
zones were favoured by 62%, whereas at Fanshawe 
60% indicated that they preferred a smoking zone 
rather than a smoke-free zone (p<0.05). More 
participants indicated that they were considering a 

quit attempt within the next six months at Fanshawe 
(smoking zones; 61%) than at Western (smoke-
free zones, 49%, p<0.05). All data pertaining to 
zone adherence, preference and effectiveness are 
presented in Table 2. 

Characteristics Smoke-free 
zones 

(Western, n=119

Smoking zones 
(Fanshawe, 

n=120 )
Age, mean±SD 21.5±5.6 23.2±5.2
Sex, n (%)*
Male 66 (55.5) 83 (69.2)
Female 46 (38.7) 36 (3.00)
Not disclosed 7 (5.8) 1 (0.8)
Ethnicity, n (%)
Caucasian 79 (66.4) 70 (58.3)
Hispanic 0 (0) 4 (3.3)
African American 2 (1.7) 2 (1.7)
Asian 24 (20.2) 24 (20.0)
Not disclosed 14 (11.7) 20 (16.7)
Status on campus, n (%)
Full-time 106 (89.1) 103 (85.8)
Part-time 6 (5.0) 15 (12.5)
Faculty 1 (0.8) 0 (0)
Staff 4 (3.4) 1 (0.8)
Not disclosed 2 (1.7) 1 (0.8)
Number of years 
smoked, mean± SD

4.9±5.8 6.1±7.6

Questions* Smoke-free 
zones (Western, 

n=119 )
n (%)

Smoking zones
(Fanshawe, 

n=120 )
n (%)

Do you know where you 
can smoke on campus?
Yes 68 (57.1) 104 (86.6)
No 50 (42.1) 15 (12.5)
Unanswered 1 (0.8) 1 (0.9)
Do you use the 
designated smoking 
areas on your campus?
Never 35 (29.4) 11 (9.2)
Rarely 19 (16.0) 8 (6.7)
Sometimes 28 (23.5) 18 (15.0)
Mostly 22 (18.5) 32 (26.7)
Always 14 (11.8) 48 (40)
Unanswered 1 (0.8) 3 (2.4)
Do you find the 
designated smoking areas 
on your campus effective?
Always 8 (6.7) 43 (35.7)
Mostly 13 (10.9) 32 (26.7)
Neutral 15 (12.6) 20 (16.7)
Sometimes 29 (24.4) 20 (16.7)
Not at all 54 (45.4) 3 (2.5)
Unanswered 0 (0) 2 (1.7)
Have you ever been told 
by an authority figure 
where you can or cannot 
smoke on campus?
Yes 23 (19.3) 43 (35.8)
No 96 (80.7) 77 (64.2)
What type of zone 
would you prefer on 
your campus?
Smoke-free zones 74 (62.2) 48 (40.0)
Smoking zones 45 (37.8) 72 (60.0)
Are you considering a 
quit attempt in the next 
6 months?
Yes 58 (48.7) 73 (60.8)
No 60 (50.5) 45 (37.5)
Unanswered 1 (0.8) 2 (0.170)

Table 1. Participant sociodemographic information Table 2. Questionnaire responses regarding attitudes 
towards zone use, perceived effectiveness and 
preference 

*p<0.05

*p<0.05. Chi-squared analysis performed for each question. 
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DISCUSSION
The results of the current study suggest that smoking 
zones on campus have greater self-reported compliance 
and may be perceived as more effective than smoke-
free zones. This is because more participants from 
Fanshawe (smoking zones) indicated that they were 
aware of where they were allowed to smoke and more 
likely to use these designated areas than participants 
from Western (smoke-free zones). Furthermore, 
participants with smoking zones indicated that they 
were more likely to have been told by someone in 
authority where they were allowed to smoke than 
participants that have smoke-free zones on their 
campus. Interestingly, when asked about preference 
of zones, results suggested that participants were 
more likely to prefer the current zone they have on 
their respective campus. 

Previous literature on adherence to designated 
smoking areas has predominantly focused on a 
hospital setting. In Canada, hospital property is 
entirely smoke-free, which means that individuals 
must leave the hospital property in order to 
smoke10,11. A study that compared the effectiveness 
of hospitals with designated smoking areas 
and hospitals that were smoke-free found that 
compliance was higher at hospitals that have 
smoke-free zones18. The findings of the current 
study, however, suggest a different result as more 
participants from Fanshawe (smoking-zones) said 
they mostly or always used designated smoking 
areas than participants at Western (smoke-free 
zones). The difference in measurement tools used 
may explain the contradicting results. Dawley 
and Baldwin17 measured compliance to the zones 
by counting the number of individuals adhering 
to the designated smoking areas at various time 
points throughout the day, whereas the current 
study measured compliance to zone use with a 
self-reported Likert scale. Although the current 
study employed a self-reported measure, counting 
the number of individuals in each zone is also 
a challenge as it may not correctly capture an 
individual’s usual behaviour but simply depending 
on the day and time the objective measure was taken. 

Additionally, the presence of authorities 
monitoring and assuring that the zones are being 
used correctly may impact on adherence and 
effectiveness. Hospital-based studies have reported 

that smoke-free zones lack adherence if a staff 
member or someone in authority is not following 
regulations and is found smoking in areas where they 
should not be19. Furthermore, smoke-free zones at 
hospitals are more likely to be effective if someone in 
authority enforces the rules by ensuring that people 
who should not be smoking in that space are asked 
to leave20,21.  In the current study, it was found that 
fewer participants at Western (smoke-free zones) 
had been told by someone in authority where they 
could smoke compared with Fanshawe (smoking 
zones), which may potentially be why the smoke-free 
zones seemed to have less self-reported compliance 
and were ranked lower in terms of effectiveness. 

Another potential explanation for why smoking 
zones seemed to be more effective may be related 
to message framing14. Framing a scenario as a 
‘loss’ message has been shown to be less effective 
compared to a ‘gain’ message for preventative 
behaviours14. A meta-analysis completed by 
Gallagher and Updegraff14 reported that framing 
a scenario as a ‘gain’ message (i.e. you can smoke 
here) could produce positive self-efficacy, influence 
social norms and have a positive affect that could 
lead to uptake of the behaviour. This result was 
replicated in this study; it was shown that smokers at 
both institutions thought smoking zones (positive-
message framing: you can smoke here, by doing 
this you will reduce secondhand smoke) were more 
effective in telling people where they could smoke 
than smoke-free zones (negative-message framing: 
you cannot smoke here, by leaving the premise you 
will reduce secondhand smoke). Additionally, the 
institution with smoking zones reported a higher 
rate of self-reported compliance within these 
smoking zones than the institution with smoke-free 
areas. This is thought to be related to the Prospect 
Theory22, which states when individuals are faced 
with two choices — they can be influenced by their 
appraisal of personal risk and gain from their choice. 
For example, in the current study the risk is getting 
a fine from the authorities for smoking in an area 
where it is not allowed and the gain is protecting 
non-smokers from secondhand smoke. It has 
been documented that individuals typically favour 
messages that are framed to offer the highest gain at 
the lowest risk. This finding may provide evidence 
for supporting the implementation of smoking zones 
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(positive-message framing) as more smokers may 
comply and use designated smoking areas correctly. 
This also has a positive implication for non-smokers 
as there would be a reduction of secondhand smoke 
in areas that are meant to be smoke-free.  

Interestingly, even though participants at Western 
indicated that the smoke-free zones were not 
effective and not likely to use them, when asked 
about preference they still indicated they preferred 
smoke-free zones to smoking zones. At Fanshawe, 
smoking zones were more preferred. It may be 
that because they have only experienced one zone 
over the other, a true evaluation of their preference 
could not be assessed without diverse experience 
or an educational intervention. Finally, it was found 
that significantly more participants from Fanshawe 
intended to quit smoking within six months (61% 
from Fanshawe vs 49% from Western, p<0.05). This 
result should be interpreted with caution, as the 
study design does not allow for dissection of how 
either smoking zones impact on this result.  

Limitations and strengths
This study is not without limitations. First, all data 
collected were self-reported by the smokers, which 
increases the risk for reporting bias. However, this 
study did use anonymous responses to minimize 
this. Additionally, using a subjective measure of 
an individual’s perceptions of policy effectiveness 
is the quickest way to evaluate this question and 
it may highlight unintended changes of policy23. 
For example, resistance to the policy changes can 
potentially be highlighted through self-report while 
an objective measure of effectiveness would not 
capture this. Second, the data were only collected 
in London, Ontario (at both Fanshawe College 
and Western University) and therefore a larger 
more diverse sample of Canadian post-secondary 
institutions should be included in future work. 

There are several strengths in this study that 
should be highlighted. This is the first study to 
compare smoke-free zones to smoking zones in 
the young adult population, who are currently 
smoking at the highest prevalence in Canada2. 
Second, these individuals came from university and 
college campuses and therefore these results can 
be generalized and used to inform tobacco control 
policies across Canadian campuses. Third, the study 

collected a larger sample than the target sample size 
of n=130. 

Future work
The methodology used in this study can be used 
in future work with the aim to collect data across 
the country including different post-secondary 
sites. Additionally, the possibility of an educational 
intervention to increase the compliance and change 
smoker’s negative attitudes towards smoke-free or 
smoking zone use warrants investigation. Consistent 
with the findings of Fitzgeorge et al.13, the majority of 
smokers questioned on either campus using smoking 
zones intended to quit. Future work comparing 
associations between different policies (smoking 
zones, smoke-free campuses, smoke-free zones) and 
the perceptions, attitudes, and behaviours of smokers 
planning a quit attempt could assist health promotion 
strategists to create optimal cessation environments 
and interventions. 

CONCLUSIONS
The results of our study highlight differences between 
two post-secondary educational institutions with 
different tobacco control methods (smoking zones 
and non-smoking zones). It seems that smoking 
zones are more effective in terms of self-reported 
compliance and effectiveness. There was no difference 
in preference as participants preferred to keep the 
zone that was already implemented on their respective 
campus. Additionally, it seems that there is a greater 
presence of authorities policing smoking zones than 
non-smoking areas and this may be a contributing 
factor to the adherence of the zone. These results can 
be used by policy makers at Canadian post-secondary 
institutions to implement tobacco control tactics that 
take into consideration the perceptions of cigarette 
smokers on campus that may maximize compliance 
from the smokers and would create a campus that is 
suited for both smokers and non-smokers.
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