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ABSTRACT

Objective: Poor adherence to smoke-free policies on hospital property is an ongoing challenge. This study introduced novel
anti-smoking signage onto hospital property with the aim of evaluating its effectiveness on reducing the incidence of smoking in
designated areas.
Methods: This prospective ecological study used cigarette butt count as a proxy to measure smoking prevalence at a single
hospital’s three exit sites between October–December 2013. A pre-analysis of cigarette butt count at each site was conducted
and the site with the highest count was selected for intervention; the two remaining sites were controls. The intervention signs
featured a pair of stern male eyes with a forward gaze with “Don’t Smoke” written in black font and “We Are Watching” in red
font below. Pre- and post-intervention cigarette butt counts were collected over 18 days and 14 days respectively. Climate was
included in the analysis.
Results: The number of cigarette butts decreased at the intervention site across 11 of the 14 post- intervention monitored days
(29.8% decrease). Cigarette butt counts increased across both control sites (32.9% and 58.8%). One-way ANOVA revealed a
significant interaction (p = .000) between location and pre-/post-intervention periods. A two-way ANOVA evaluating location,
intervention period, and climate temperature change (± 10 degrees Celsius) revealed statistical significance (p < .05). Interaction
between location and climate was not significant.
Conclusions: This study demonstrated a decrease in cigarette butts at the hospital exit where the “watching eyes” signs were
implemented. Simple, low-cost anti-smoking interventions such as this may assist in creating healthier, smoke-free environments
on hospital properties.
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1. INTRODUCTION
Smoking remains the number one cause of preventable
death.[1] Smoking is the leading cause of lung cancer and

chronic obstructive pulmonary disease and is a risk factor for
other cancers, respiratory, and cardiovascular diseases.[1, 2]

Considering the health risks and burden on the healthcare
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system, efforts to reduce smoking have to be enforced and
improved upon to help reduce the societal burden of smok-
ing.

Smoke-free policies on hospital properties are in place to
reduce tobacco smoke exposure to employees, patients and
visitors and to deliver an important public health message
about the harmful effects of smoking.[3–6] Hospitals are not
only primary sites of healthcare provision, but also a source
of employment and community leadership and have a great
responsibility to protect people from smoke exposure.[7] Sev-
eral studies have examined the effect of smoke-free policies
on hospital property and reveal that non-compliance contin-
ues to be a challenge, as evidenced by discarded cigarette
butts around common exits and hospital grounds.[5, 7–9] Two
Canadian studies suggest that non-compliance with hospital
anti-smoking policies is due to a complex interplay of ad-
diction, safety, disrespect for property and the treatment gap
between the availability of tobacco dependence treatment
programs and those who require them.[6, 10] While there is a
paucity of data in this area, it is clear that additional interven-
tions may be required to impact the prevalence of smoking
on hospital property and ensure that all visitors, patients, and
employees are maintaining the smoke-free environment.

A new type of signage has shown evidence of modification
of social behaviour. The “watching eyes effect” as studied by
Nettle et al. revealed that the use of signage containing the
simple images of watching eyes encouraged pro-social be-
haviour.[11] Specifically, the use of the watching eyes has re-
vealed individuals are more likely to give money to people in
need, pay for drinks, donate to charity, recycle appropriately,
and less likely to leave litter on tables or steal bicycles.[12]

These authors suggest the effect of being observed encour-
ages people to act in ways that are more socially desirable. It
remains to be investigated if such signage could impact other
social behaviours, such as smoking behaviour. No studies to
date have evaluated the effect of such signage on adherence
to anti-smoking policies.

This study examined the effect of the watching eyes sig-
nage on smoking prevalence on the property of a single
community-based teaching hospital in Toronto, Canada. We
aimed to evaluate the usefulness of an alternative type of anti-
smoking signage and a means to reduce smoking incidence
on hospital property and exposure of secondhand smoke to
visitors, patients and staff.

2. METHODS

2.1 Study setting
Toronto East General Hospital (TEGH) serves a population
that is less wealthy and less educated than Toronto aver-

ages.[13] Annually, TEGH provides care for nearly 20,000 in-
patients, has more than 60,000 emergency visits, and 215,000
outpatient visits.[13] TEGH has three primary sites of entry
and exit to the building that for study purposes are named the
Front, Back and Emergency Exits. All three sites have mul-
tiple “no smoking” signs and painted walkways indicating
they are smoke-free zones. The pre-existing “no smoking”
signs are Toronto Municipal Code Chapter 709 Bylaw signs
which indicate “No Smoking Within 9 metres of Building
Entrance or Exit” and include the recognizable image of a
black cigarette surrounded by a red circle with a line crossed
through it.

2.2 Experimental intervention

Cigarette butt count was used as a proxy to measure smok-
ing prevalence on hospital property. This was used to
quantify differences across the three selected sites pre- and
post-experimental intervention. A pre-analysis of the total
cigarette butts at each site revealed the Back Exit as the site
with the highest prevalence of smoking activity. The Back
Exit was selected as the intervention site and the other two
(Front and Emergency) served as controls. Durable interven-
tion signs measuring 2 m × 3 m were installed at the Back
Exit; no changes were made to the pre-existing municipal
bylaw signage at the control sites.

Figure 1. Novel anti-smoking signage (study intervention)

The intervention signs (see Figure 1) were positioned on
walls approximately 2.5 m from the ground to provide max-
imum visibility. Four signs were posted at the Back Exit
with two additional smaller signs (30 cm × 35 cm) posted
in windows along the Back Exit. The signs featured a black
and white image of a pair of male eyes with a direct forward
gaze. The signs included the words “Don’t Smoke” in black
font and “We Are Watching” in red font.
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2.3 Evaluation
This study used a simple and reproducible quantitative ap-
proach to evaluate the effectiveness of the “watching eyes”
signs. Cigarette butts were collected and counted on each
assessment date by maintenance support staff at the three
sites. The counts occurred several times over the course of a
single day and staff did not interrupt or approach any smok-
ers at each of the monitored sites. Total counts were reported
daily and re-counted by research staff. Pre-site analysis was
conducted across 18 days from September–October 2013.
The signage was installed on October 20 2013 at the Back
Exit and post-intervention measures were taken over 14 days
from October–December 2013. To account for the effect
of weather, the average daily temperature on each day was
recorded using accuweather.com.

2.4 Analysis
Cigarette butts were counted during the pre- and post-
intervention periods. Locations, pre- and post-intervention
period and average daily temperature were included in
the final analysis. Repeated-measures analysis of variance
(ANOVA) was used to further analyze these data.

2.5 Ethics
Use of the watching eyes signs was conducted as part of a
quality improvement project. No patients, visitors or staff
were approached nor identified. The TEGH Research Ethics
Board approved this study.

3. RESULTS
The number of cigarette butts decreased at the intervention
site on 11 of the 14 post-intervention monitored days with
a 29.8% average decrease in butt count (see Table 1). This
is a marked contrast to the pre-intervention analysis demon-
strating the Back Exit had higher cigarette butt counts on
13 out of the 18 monitored days. Cigarette butt counts were
seen to increase across both the Front and the Emergency
Exits following the intervention at 32.9% and 58.8% respec-
tively. The three sites saw was a 5.7% average increase in
cigarette butts across the intervention period. Table 1 reports
the summed total averages pre- and post-intervention across
the three study sites and the percent change in the cigarette
butt count.

Table 1. Average total cigarette butt count and calculated
percent change

 

 

Location Pre-Intervention Post-Intervention Percent Change 

Front 149 198 32.9% 

Back 171 120 -29.8% 

Emergency 119 189 58.8% 

Total 439 508 5.7% 

 

A one-way ANOVA was calculated for location (Back, Front
and Emergency Exits) and period (pre- and post-intervention)
and was found to differ statistically (p = .000). When daily
climate (mean daily temperature) was added to the model, a
two-way ANOVA demonstrated that the interaction between
location and period retained significant variation (p < .05).
Interaction between location and temperature not found to
be significant.

4. DISCUSSION
This modest prospective ecological study evaluated the use-
fulness of an alternative approach to anti-smoking signage
as a means to reduce smoking incidence on hospital property
and exposure of second-hand smoke to visitors, patients and
workers. Despite current bylaw signage and hospital poli-
cies, the non-compliance reported in this study is in line with
current literature.[6–10, 14]

The tendency for people to change their behaviour when they
are being watched, or The Hawthorn Effect, has been suc-
cessfully applied to hospital hand hygiene campaigns.[15–17]

The decrease in cigarette butt count at the intervention site
suggests the watching eyes effect might have effected pa-
tient, visitor and staff compliance with hospital smoke-free
policy. However, the reciprocal increase in cigarette butt
count across the other two sites frequented by smokers sug-
gests there was likely a displacement of smokers and a non-
compliance with hospital policy. While neither the long-term
impact of the watching eyes signage nor an installation of
the signs across all exit sites have been investigated, there is
evidence that this inexpensive and simple intervention could
be used concomitantly with measures to reduce smoking.

There are several limitations to this study. The study du-
ration was relatively short, which may have influenced the
findings. It is possible that the butt collection and counts
throughout the study period could have influenced smoker
behaviour. However, the butt collection was done by custo-
dial support staff as part of routine hospital property garbage
collection and the researchers counted the butts from the
collected garbage offsite. Given the brief nature of this study,
the impact of the signage on different populations could not
be appreciated. Specifically, it is unknown whether the signs
might have had a negative impact on patients with altered
mental health status, since “watching eyes” could be inter-
preted as threatening to such patients. Finally, this study
could not discern the TEGH smoking population nor differ-
entiate between the groups of smokers on hospital property
and thus it is unknown if the signs specifically impacted staff,
patient or visitor compliance with hospital policies. Future
research, which captures smoker demographic information,
qualitative data on smoker response to novel interventions
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and a longer study period across several institutions, is war-
ranted.

5. CONCLUSIONS
Poor compliance with anti-smoking policies on hospital prop-
erties presents an ongoing health challenge worthy of cre-
ative intervention. This study demonstrated a decrease in
cigarette butts at the hospital exit where the “watching eyes”
signs were implemented. Simple, low-cost anti-smoking
interventions such as these may assist in creating healthier,
smoke-free environments on hospital properties.

What this paper adds
• This study presents an evaluation a creative, low-cost

intervention to ameliorate the poor adherence to anti-
smoking policies on hospital property.

• This study reports a decrease in cigarette butts (proxy
for smoking prevalence) at the hospital exit where the
“watching eyes” intervention signs were implemented.

• This intervention could be used concomitantly with
additional measures to reduce smoking in designated
non-smoking areas, thereby reducing tobacco expo-
sure to patients, staff and visitors.
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