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Abstract

Background: Tobacco is a known addictive consumer product and its use has been reported
to be associated with several health problems as well as the leading cause of premature,
preventable mortality worldwide. For patients undergoing cancer treatment, tobacco
smoking can potentially compromise treatment effectiveness; however, there is sufficient
evidence suggesting numerous health benefits of smoking cessation interventions for
cancer patients.
Methods: The Grand River Regional Cancer Centre (GRRCC) smoking cessation program
began in October 2013 to provide evidence-based intensive tobacco intervention to patients.
All new patients are screened for tobacco use and those identified as active smokers are advised
of the benefits of cessation and offered referral to the program where a cessation nurse offers
counseling. Patients’ disease site, initial cessation goal, quit date, number of quit attempts and
mode of contact are collected by the cessation nurse. This study reports on the initial evaluation
of the smoking cessation program activities at GRRCC.
Results: There are 1,210 patients who were screened, accepted a referral and counseled in the
program. The referral pattern shows a modest increase every year and most of the patients
(58%) indicated readiness to quit smoking. Overall, 29 and 26% of patients either quit or
cut-back smoking, respectively. Among 348 patients who quit smoking, 300 (86%) were able
to quit at the first attempt. The data indicated that 309 (44%) out of the 698 patients who indi-
cated their initial intent to quit smoking were able to quit, whereas about 242 (35%) were able to
cutback. A total of 15 patients out of 32 who indicated initial readiness to ‘cutback’ smoking
were able to reduce tobacco use and three patients actually ended up quitting, although their
initial goal was ‘ready-to-cut-back’.
Conclusions: GRRCC smoking cessation program started in October 2013 to provide
evidence-based intensive smoking cessation interventions for patients with cancer. Most
patients referred to the program indicated a readiness to quit smoking affirming that if
patients become aware of the various risks associated with continual smoking or if they
are informed of the benefits associated with cessation with regard to their treatment, they
will be more likely to decide to quit. Therefore, it is essential that patients, their partners
and families are counseled on the health and treatment benefits of smoking cessation and
sustainable programs should be available to support them to quit smoking. It is imperative
then, that oncology programs should consistently identify and document the smoking status
of cancer patients and support those who use tobacco at the time of diagnosis to quit.
Evidence-based smoking cessation intervention should be sustainably integrated into
the cancer care continuum in all oncology programs from prevention of cancer through
diagnosis, treatment, survivorship and palliative care.

Introduction

Tobacco is a known addictive consumer product and its use has been reported to be asso-
ciated with several health problems. It is the leading cause of premature, preventable mortal-
ity worldwide and studies1–3 have shown that the mortality rates among smokers are about
three times higher than among people who have never smoked. Exposure to tobacco smoke
and tobacco use is responsible for over 480,000 deaths per year in the United States, including
more than 41,000 deaths resulting from second-hand smoke exposure.4 In Canada, it is esti-
mated that approximately 4·6 million people are considered active smokers and nearly 45,000
die from tobacco-related diseases each year.5 Tobacco use is also responsible for more than 7
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million deaths per year worldwide.1 Several studies1,6–8 have
shown that tobacco use is causally associated with several cancers
including cancers of the lungs, oropharynx and larynx, esopha-
gus, stomach, pancreas, kidneys and ureters, cervix and bladder
as well as acute myeloid leukemia.

For patients undergoing cancer treatment, tobacco smoking can
potentially compromise treatment efficacy, overall survival, disease-
free survival, and quality of life.8 Furthermore, it poses a unique risk
of increased disease recurrence, second primary tumors, surgical
complications, increased toxicities after radiotherapy, increased
length of hospital stay after surgery and increased cancer-specific
mortality.3,5,8,9 However, there is sufficient evidence suggesting
numerous benefits of smoking cessation interventions for cancer
patients.8,10–12 The health benefits of smoking cessation for oncology
patients include improved cancer prognosis, better response to
therapy (i.e., surgery, radiotherapy, chemotherapy), reduced
radio-toxicities, relatively faster healing after surgery, reduced surgi-
cal complications, low risk of recurrence and second cancers and
reduction in overall and cancer-specific and premature mortal-
ities.8,13,14 According to the 2014 Surgeon General’s report,1 the risk
of cancer patients dying from the disease could be reduced by about
30–40% if they quit smoking at the time of their diagnosis. It is there-
fore imperative to support patients who are identified as active
smokers and undergoing cancer treatment with smoking cessation
programs. Communicating the ongoing risks of smoking tobacco
and the benefits of cessation to cancer patients and their families
is an effective means to promote cessation and the rationale for
several cancer programs to introduced smoking cessation programs
to help patients quit smoking when diagnosed with cancer or
undergoing cancer treatment.

When patients become knowledgeable of the various risks asso-
ciated with continued smoking and are also informed of the bene-
fits associated with cessation, they will more likely want to quit
smoking, unfortunately, the habitual and addictive nature of smok-
ing makes cessation difficult. The addictive nature of nicotine is
manifested in the difficulty with which many smokers have to per-
manently quit tobacco use.15 Tobacco dependence is a chronic
relapsing condition and abstinence is associated with withdrawal
symptoms such as cravings, depression, anxiety, irritability, diffi-
culty concentrating, increased appetite, restlessness and insom-
nia.15 Tobacco users who attempt to quit on their own efforts
without any assistance may find it difficult to succeed, conse-
quently, any attempt to quit often requires repeated interventions
to be successful.15 According to Hughes et al.,16 the abstinence rate
for unaided cessation is typically less than 5%; however, Stead
et al.17 reported that simple advice from a physician or basic clinical
cessation interventions can have a significant effect on a patient’s
cessation. It has also been reported that the duration and frequency
of contact with patients in a cessation program have significant
impact on the abstinence rate.17 Therefore, to achieve meaningful
smoking abstinence rates in any oncology program requires the
establishment of a well-structured sustainable cessation program
that offers a comprehensive tobacco-dependence treatment such
as behavioural counseling, pharmacotherapy and follow-up sup-
port for patients. Consequently, to optimise clinical outcomes,
smoking cessation interventions should be an integral component
of any standard oncologic care continuum from prevention of
cancer through diagnosis, treatment, survivorship and palliative
care. Comprehensive smoking cessation programs should be sus-
tainably integrated into any oncology program and the informa-
tion should be targeted to the specific benefits of cessation in
cancer patients.

Aim of study

Considering the extensive evidence of the benefits of smoking ces-
sation and to ensure the provision of optimal quality of care for
cancer patients, Cancer Care Ontario (CCO) in September 2012,
endorsed and provided funding for the implementation of smok-
ing cessation intervention programs in all the 14 Regional Cancer
Programs in Ontario, Canada. The implementation of the smoking
cessation intervention program at the Grand River Regional
Cancer Centre (GRRCC) began in late 2013 when a full-time
Registered Nurse (RN) was employed to develop and manage a
smoking cessation clinic. The nurse had the role of providing
patients who smoke with evidence-based intensive smoking cessa-
tion intervention, ideally at the time of their initial consultation at
the Cancer Centre. Therefore, the main aim of this study was to
provide results of the initial evaluation of the smoking cessation
intervention program implemented at GRRCC for patients under-
going treatment at our Cancer Center.

The GRRCC Smoking Cessation Intervention Program

Figure 1 shows a flow chart of the smoking cessation intervention
processes from patients’ first consultation at the cancer center to
the time they complete the program, and the following sections
explain in some detail the smoking cessation processes at GRRCC.

Patient permission or consent

GRRCC is committed to ensure patient confidentiality and
informed consent at all times during the smoking cessation inter-
vention process. During any engagement with patients, the smok-
ing cessation clinic RNwill first ask patient’s permission or consent
before engaging in any conversation or sharing of information
regarding smoking habits, the benefits of quitting smoking specific
to their diagnosis, cessation plan and other comorbidities. The
smoking cessation clinic RNwill not proceed further with any con-
versation or intervention plan on smoking cessation with patients
referred to the program without the patient’s permission or
informed consent. Furthermore, at any moment during the cessa-
tion intervention process, if a patient refuses to continue with the
program, their wishes are granted and the process ceases.

The referral process

Patients are referred to the smoking cessation clinic in one of the
three ways: by an oncology nurse or radiation therapist who will
then enter the electronic health record (EHR) referral, by direct
referral from an oncologist, or by patient self-referral. Patients
who self-refer into the cessation program do so by completing a
self-referral form strategically located throughout the cancer
center. GRRCC supports patients in the cessation program using
the ‘3As model’ as described by the Ottawa model18 for smoking
cessation, which includes (1) Ask: asking all new patients about
their smoking status, (2) Advise: by providing personalised advice
to patients about the benefits of smoking cessation and (3)Act: act-
ing to assist patients in their cessation and arranging for follow-ups
or to refer the patients to a smoking cessation program in their
community.

Patients screening for tobacco use

All new ambulatory cancer patients entering the GRRCC oncology
program for treatment are screened for their smoking status at the
time of their initial consultation at the Cancer Center by an
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oncology clinic nurse or an oncologist by asking about their cur-
rent or recent tobacco use. They will use standardised screening
questions, such as ‘do you use tobacco?’ or ‘have you used tobacco
in the past 6 months?’ Patients are identified as current smokers if
they are currently using tobacco or have used tobacco in the past
6 months.

Initial personalised advice to patients

The clinic nurse who conducts the in-person screening of patients
will briefly advise the patients identified as being recent or current
smoker of the benefits and importance of smoking cessation, spe-
cifically with regard to the success of their cancer treatment. The
patients are then offered a referral to the GRRCC in-house

smoking cessation program to be assisted in smoking cessation
attempts. Patients who accept a referral to the cessation clinic
are contacted either in-person or by phone within 48 hours by
the smoking cessation clinic registered nurse who will provide
more detailed additional information, counseling and support to
the patient.

Smoking cessation clinic registered nurse

A full-time Registered Nurse (RN) who is an employee at GRRCC
runs the smoking cessation clinic in the oncology program. The
smoking cessation clinic RN has the responsibility to assess
patients to determine their readiness to quit smoking, assist moti-
vated patients in their quit attempts and arrange follow-ups for

All new patients at GRRCC are screened for tobacco use at first oncology consultation 

Clinic nurse asks patient if
he/she currently uses
tobacco or have used
tobacco in the last 6

months?

Patient is advised to
stay quit and offered a
referral to the in-house

smoking cessation
program for relapse

prevention

Protocol
complete

Clinic nurse advises patient on the benefits of quitting smoking for the cancer treatment and
offers a referral to in-house cessation program

Protocol complete
Did patient accept a
referral to in-house
cessation program?

Clinic nurse places the electronic referral to the in-house smoking cessation clinic

Smoking cessation RN contacts patients within 48 hours to start an intensive smoking cessation
intervention: Patients are provided with additional information, counseling, assessed to determine
reediness to quit, develop cessation plan, assisted in their quit attempts and supported throughout

the intervention program

Is patient ready to quit
or cut-back smoking?

Protocol complete

Smoking cessation or cut-back plan is developed and executed

Follow up to assess
progress. Is there

progress in quitting?
attempt?

Continue follow-up
planning/relapse

prevention until patient
is smoke free for 6

months

Patient’s readiness to quit
is reassessed

No

No

No

Yes: last 6
months

YesNo

Yes

Current Smoker

Figure 1. A flow chart of the smoking
cessation intervention processes.
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those receiving assistance to quit. For patients who indicate that
they are ready to quit smoking, the cessation clinic RN will assist
with the planning and provision of information related to smoking
cessation medications or nicotine replacement therapies (NRT)
and discuss the pharmacotherapy options that are available to
support smoking cessation.

Intensive smoking cessation intervention

All patients who are identified as current or recent smokers during
the screening of tobacco use by the clinic nurse and who accept a
referral to the smoking cessation program receives intensive evi-
dence-based advice by the cessation clinic RN on the benefits of
smoking cessation specifically with regard to the success of their
cancer treatment and will also assist motivated patients in any ces-
sation attempts. However, the patient’s permission is first sought
by the RN to share the benefits of quitting smoking specific to their
diagnosis, treatment plan and other comorbidities. They are then
provided with a Quit Kit, which contains information from Cancer
Care Ontario and the Ottawa Model18 for smoking cessation and
outlines the evidence-based benefits of smoking cessation and the
various options available to assist patients with the cessation
whether they are having surgery, chemotherapy or radiation
therapy for their treatment. At the initial intensive smoking cessa-
tion intervention contact, the smoking cessation RN will obtain
information regarding patient’s smoking and cessation history
and will assess their readiness to quit smoking. The assessments
used in the intensive intervention include the Fagerstrom Test
for Nicotine Dependence,19 the Readiness Ruler20 to assess the
importance to the patients of quitting, the confidence they feel
in quitting, their readiness to quit smoking and their stage of
change according to the Transtheoretical Model.21 Additional
assessment includes reviewing if the patient is exposed to second-
hand smoke and if there is a history of mental illness that may be
impacted by smoking cessation. All patients who further indicate
their readiness to quit smoking are assisted by addressing a com-
mitment to a method to achieve smoking cessation with regard to
planning a quit attempt, and provision of information relating to
smoking cessation medications or nicotine replacement therapies.
The smoking cessation RN also provides patients with information
related to local cessation support groups, and discussion of bar-
riers, triggers, strategies, etc., related to smoking cessation.
Furthermore, patients are asked about any prior use, or knowledge
of any of the seven cessation aids (i.e., the five types of nicotine
replacements such as patch, gum, lozenge, inhaler, spray and the
two oral aids such as bupropion and varenicline).

Smoking cessation aids

There are several treatment options available for the patients in the
smoking cessation program, including both pharmacologic and
nonpharmacologic interventions; a combination of behavioural
and pharmacologic therapy has been recommended in various
studies.15,22,23,24 The pharmacologic interventions provided by
the smoking cessation RN include using the nicotine replacement
therapy, bupropion or varenicline therapy, with the most common
of these interventions being the nicotine replacement therapy.
Patients who are interested in using a smoking cessation aid to sup-
port their quit attempts are assessed for any contraindications to
using any of the available cessation aids. The smoking cessation
RN has completed a tobacco cessation Training Enhancement in
Applied Cessation Counseling and Health (TEACH) program
and is able to help patients select the type and dose of nicotine

replacement therapy appropriate for their specific needs.
However, one of the barriers to successful smoking cessation is
access to cost-free cessation aids, and that this is one of the con-
siderations in choosing pharmacotherapy. GRRCC recognises that
patients undergoing cancer treatment already have costs associated
with their treatment and so paying for smoking cessation aids can
be a barrier for them. Therefore, GRRCC provides patients with a
free 1 or 2 weeks compassionate supply of nicotine patches (cour-
tesy of Johnson and Johnson), in addition to gum, lozenge, inhaler
or spray. The opportunity to provide free nicotine replacement
both facilitates the patient’s quit attempts as well as acknowledging
that paying for smoking cessation aids can be a barrier to tobacco
cessation.

The smoking cessation clinic RN will facilitate any prescription
written by the oncologist for those patients interested in one of the
prescription oral cessation aids, such as varenicline or bupropion
and patients who have drug coverage for the oral cessation aids are
among the most common group of patients who opt for the var-
enicline or bupropion. The smoking cessation clinic RN also edu-
cates patients about the correct use of the smoking cessation aids,
the side effects, the signs of nicotine toxicity and what patients
should do if the symptoms occur. Furthermore, patients education
include the nature of tobacco addiction, the symptoms of nicotine
withdrawal (i.e., cravings, irritability or anger, anxiety, poor
concentration, depression, sleep disturbance, coughs, headache,
lightheadedness etc.) and ways to help them manage any nicotine
withdrawal both behaviourally and pathophysiologically.

Follow-ups

If patients have consented, they are followed up until they have
been smoke free for up to 6months and/or graduated from the ces-
sation program. The smoking cessation clinic RN will follow-up
with patients either in-person or via telephone a week after the
patient starts using the nicotine replacement or oral smoking ces-
sation aid to assess for symptoms of nicotine withdrawal. During
each follow-up assessment, use of nicotine replacement therapy
including type and frequency is noted as well as rating of with-
drawal symptoms as low, medium or high and are monitored dur-
ing each follow-up assessment. Based on the patient’s symptom(s)
reporting, adjustments to the nicotine replacement therapy dosage
are made to support the patient in their efforts to quit. The fre-
quency of subsequent follow ups is tailored to the needs of the
patient but generally occur at 2 weeks, 4 weeks and then monthly
thereafter until the person has been able to quit for up to 6 months.
During these one-on-one follow-ups, the cessation RN reviews
mutually agreed upon strategies, as well as the smoking status,
and the patient’s readiness to quit. If there has been no change
in smoking status, the importance and their readiness to quit
smoking is reassessed.

Additional Resources and Support

Smoking therapy for Ontario patients (STOP)

All patients are encouraged to participate in the Region of
Waterloo Public Health Unit (which is one of the local resources)
Smoking Therapy for Ontario Patients (STOP) workshops, which
is offered once per month. Patients who qualify for the STOP study
are eligible for 5 weeks of free nicotine patches after attending a
one-time 2-hour workshop.
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Local services

GRRCC has developed an inventory of smoking cessation services
that are available in the Local Health Integration Network (LHIN)
including Smokers’ Helpline, community pharmacists, family
health teams and local public health units that offer smoking ces-
sation services and any other local resources that patients can
access in the community to help them quit smoking. Regional part-
nerships with these community smoking cessation services has
been developed and encouraged so that patients can seamlessly
be referred to community resources to support their quit attempts.
Some community pharmacists also have the ability to prescribe the
oral smoking cessation aids, namely bupropion and varenicline, so
patients can be directed to speak with their pharmacist for a pre-
scription as applicable.

Data collection

GRRCC uses a simple excel spreadsheet database to record and
analyze various patient’s cessation data, which are updated with
every patient follow-up visit. Information currently collected in
this database includes the referral date, the origin of the referral
(i.e., breast Diagnostic Assessment Program (DAP), lung DAP,
etc.), the disease site, the patient’s initial goal related to smoking
cessation (i.e., to quit, to reduce, undecided, etc.), the quit date,
number of quit attempts (defined as at least 24 hours smoke free
since last contact), type of contact (i.e., by phone or in person), the
date the last contact was made, whether the patient has reduced or
quit smoking and when patients leave the program. The data entry
is recorded by the smoking cessation clinic RN after every follow-
up and the analysis was completed by a student (MSc) as a part of
his/her practicum at the GRRCC. We had previously not kept
records of the treatment options or the type of cessation aid
(i.e., nicotine replacement therapy, etc) offered to the patients;
however, we have now revised our database and developed a proc-
ess to start recording these treatment options. This information
will be very useful in future data analyses and the evaluation of
the efficacy of the nicotine replacement therapies or support strat-
egies and potentially enable us to assess the clinical impact of the
various interventions options offered to patients.

Results

There are about 1,210 patients who were screened and accepted a
referral into the cessation program, of which about 67% were con-
tacted by phone and about 33% were contacted in person after the
referral by the cessation clinic nurse to provide additional informa-
tion, counseling and support. The trend of new patients screened
for tobacco use and who accepted a referral to the smoking cessa-
tion program is shown in Figure 2a. Documentation of patient’s
disease site as a part of the data records started in 2018 and
Figure 2b shows the number of patients referred to the smoking
cessation program since 2018 stratified into the various disease
sites. Figure 3 shows the number of patients stratified into their
initial indicated plan or goal to smoking cessation of ‘Ready to
Quit’, ‘Ready to Cut Back’, ‘Not Interested’ and ‘Undecided’.
The ‘Unable to Contact’ are those patients who accepted a referral,
but the smoking cessation nurse was unable to make contact with
them after several attempts. Figure 4a shows all patients referred to
the smoking cessation program stratified into their current
recorded smoking status and Figure 4b shows the 348 patients
who were able to quit smoking in the program stratified by the
number of quit attempts. Contact with a larger proportion

(indicated by ‘other’ in Figure 4a) of the patients ceased for a com-
bination of several reasons including; they indicated an initial plan
or intent of ‘not interested’ or ‘undecided’, or the nurse was unable
to make any contact after the referral, or they were no longer being
followed at GRRCC (referred to another Cancer Center) or they
decided to end our contact for their own reason(s). Figures 5a
and 5b show the patients who indicated an initial plan or intent
of ‘Ready to Quit’ and ‘Ready to Cut Back’, respectively, stratified
into their current smoking status. Figure 6 shows the 264 patients
since we started recording the patient’s disease site in our database
in 2018 stratified by disease site and further grouped by their
current smoking cessation status.

Discussion

The smoking cessation program at the GRRCC started in October
2013 to provide evidence-based intensive smoking cessation inter-
ventions for patients with cancer. The referral pattern (Figure 2a)
shows a modest increase every year except 2015 where the data
show a slight drop in the number of referrals. Among the 264

Figure 2. (a) The new patients’ referral pattern to the cancer center smoking cessa-
tion program since the program began in October 2013. The data for 2019 is from
January to mid-February. (b) The number of patients referred to the smoking cessa-
tion program since 2018 stratified by disease site. Data were available for 264 patients
since we started recording the patient’s disease site in our database in 2018.

Journal of Radiotherapy in Practice 167

https://doi.org/10.1017/S1460396919000451 Published online by Cambridge University Press

https://doi.org/10.1017/S1460396919000451


patients accepting referral to the cessation program who were
stratified by disease site, most of them were observed to be lung
cancer patients (39%) followed by those diagnosed with breast
cancer (21%) (Figure 2b). During the initial smoking cessation
intervention encounter with patients at the cessation clinic, they
are assessed by the cessation clinic RN to determine their readiness
to quit smoking by allowing them to indicate their initial goals to
cessation. Overall, it was observed that most of the patients (about
58%) referred to the program indicated readiness to quit smoking
and only about 17% who although accepted a referral to the ces-
sation program indicated that they were not interested in quitting
(Figure 3). Our data affirm that if patients and their families
become aware of the various risks associated with smoking or if
they are informed of the benefits associated with cessation with
regard to their cancer treatment, they will more likely decide to
quit. Papadakis et al.25 conducted a survey in 49 primary care prac-
tices in Ontario on the prevalence of tobacco use. The patients were
screen for smoking status at the time of their clinic appointment
and their stage of readiness to quit smoking was also assessed.
They reported that a total of 41·1% of the respondents reported
that they were ready to quit smoking in the next 6 months and
30·1% reported their readiness to quit in the next 30 days. Little
et al.26 conducted a similar survey among 631 adult cancer survi-
vors among which 112 were identified as current smokers, to evalu-
ate their readiness to quit smoking. They reported that about 32·7%
of the cancer survivors who were identified as current smokers
indicated their readiness to make a cessation attempt within
1 month, another 32·7% indicted readiness to quit within 6
months, and about 34·6% of smokers reported they were not ready
to quit smoking. Babb et al.27 conducted a study on the prevalence
of interest in quitting smoking among adult smokers aged ≥ 18
years in the United States during 2000–2015. They reported that
about 68·8% of the adult smokers indicated their readiness to stop
smoking cigarette and about 50% of the smokers reported receiving
advice from a health professional to quit smoking and as a result
made quit attempts.

All patients in the program are encouraged to attempt to abstain
from smoking at least for a day and continue until they are able to

completely quit smoking. We define a ‘quit attempt’ as the success-
ful attempt to abstain from smoking for at least 24 hours and ‘quit’
as being able to abstain from smoking such that they are ‘gradu-
ated’ from the cessation program or after achieving up to 6 months
smoke free. Although some patients made several quit attempts,
most of those who quit (about 86%) were able to quit on the first
quit attempt. Since we started recording quits attempts, about 431
patients made various attempts and out of that about 348 (29%)
were able to completely quit, 71 (26%) patients cut back in smoking
(Figure 4a) and only 12 (1%) patients made no change after various
quit attempts. A total of 43 (41%) of the lung cancer patients out of
the 104 were able to quit smoking, whereas 26 (25%) cut back in
smoking (Figure 6). The data, although very modest, seem to

Figure 3. The number of patients stratified into their initial indicated plan or goal to
smoking cessation of ‘Ready to Quit’, ‘Ready to Cut Back’, ‘Not Interested’,
‘Undecided’. The ‘Unable to Contact’ are those patients who accepted a referral,
but the smoking cessation nurse was unable to make contact with them after several
attempts.

Figure 4. (a) The patients in the smoking cessation program stratified into their cur-
rent smoking statuses. The ‘Other’ comprises of patients who indicated an initial plan
or intent of ‘not interested’ or ‘undecided’, or the nurse was unable to make any con-
tact after the referral, or they are no longer being followed at GRRCC (referred to
another Cancer Center) and therefore contact with them ceased, or they decided
to end our contact for their own reasons. Quit is defined as being able abstained from
smoking for 6 months and therefore ‘graduated’ from the cessation program. (b) The
348 patients whowere able to quit smoking in the program as a function of the number
of quit attempts. Quit attempt is defined as abstaining from smoking tobacco for at
least 24 hours.
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suggest that cancer diagnosis (especially lung cancer) in adults may
have a positive influence on smoking cessation. Burke et al.28 con-
ducted an observational clinical study on smoking behaviours
among cancer survivors and reported that about 44% of the
respondents identified as smokers quit smoking after their cancer
diagnosis and 62% reported having received smoking cessation
counseling from their physicians. Blanchard et al.29 completed a
survey to examine changes in lifestyle behaviours after a cancer
diagnosis in a cohort of 352 adult cancer survivors. They reported
that 46% of the patients identified as smokers quit smoking since
their cancer diagnosis. Our data further indicates that while about
309 (44%) of patients who indicated their initial intent of ‘Ready to
Quit’ were able to quit, about 242 (35%) were rather able to cut
back (Figure 5a). A total of 15 (about 47%) patients out of the
32 who indicated their initial intent of ‘Ready to Cut Back’ were
able to cut back on smoking and three patients (about 9%) ended
up quitting, although they indicated an initial goal of ‘Ready to Cut
Back’ (Figure 5b). Although, very modest, the data demonstrate

that the cessation program support can facilitate a goal change
from ‘ready to cut back’ to quitting.

Cessation intervention treatment options

The GRRCC smoking cessation program offers patients evidence-
based nicotine replacement therapy; including the long-acting nic-
otine patch (usually worn for 24 hours), nicotine gum, lozenge,
inhaler or spray (which are rapid acting and usually used as needed
for cravings and other symptoms of nicotine withdrawal), vareni-
cline and bupropion. We offer them to patients to manage their
cravings and other symptoms of nicotine withdrawal. Stead
et al.30 reported that these nicotine delivery forms are able to
replace the nicotine-mediated neuropharmacological effects
achieved by smoking. A report by the United States Public
Health Service recommends that pharmacological smoking cessa-
tion aids should be used for all smokers who are trying to quit
unless contraindicated,15 and Health Canada also recommends
using the nicotine replacement therapy as a first-line smoking ces-
sation treatment.24 There is also evidence suggesting that using the
nicotine replacement therapy doubles the quit rates at 6 months
compared to placebo.31 Furthermore, Hartmann-Boyce et al.31

reported that combining a long-acting nicotine patch with a
short-acting nicotine replacement therapy can potentially triple
quit rates at 6 months compared to placebo. Based on these evi-
dence, the nicotine replacement therapy has been the most com-
monly used smoking cessation aid in our cessation program.
However, we had previously not kept records of the type of treat-
ments offered to patients. We have now revised our database to
start recording these treatment options that will help with future
data analyses and the evaluation of the efficacy of the nicotine
replacement therapies or support strategies we offer. Stead
et al.30 indicated that regular tobacco users are usually addicted
to the nicotine in tobacco and using the nicotine replacement
therapy allows them to maintain stable nicotine levels in their
bloodstream to reduce cravings and to avoid withdrawal symptoms
when attempting smoking abstinence. When a person uses
tobacco, the nicotine enters the bloodstream and results in the
release of neurotransmitters in the brain, namely dopamine, which
help regulate mood and behaviour and hence when the nicotine
level in the blood decreases it results in withdrawal symptoms such
as restlessness, increased appetite, inability to concentrate, irri-
tability, dizziness and craving for nicotine will develop.30 The nic-
otine addiction is perpetuated by the fact that nicotine reaches the
brain within 7–10 seconds of inhaling from a cigarette32 and the
symptoms may begin within a few hours after having the last
use of tobacco and if not relieved by smoking, the withdrawal
symptoms will increase in severity.30

The smoking cessation clinic RN counsels patients on the use
and the selection of the type of nicotine replacement therapy based
on patient’s preference, types of triggers the patient may have,
management of withdrawal symptoms and their previous experi-
ence with nicotine replacement therapy. The nicotine patch is sim-
ple to use and long acting, providing a steady release of nicotine
over 24 hours and provides constant relief of nicotine withdrawal
during usage. The nicotine patch can be used alone or in combi-
nation with one of the other short acting nicotine replacement
therapies. While the nicotine gum is the most commonly used
form of the short acting nicotine replacement therapy, it must
be chewed correctly using the ‘bite, bite, park’method of chewing.
However, it is not suitable for people with poor dentition, dentures,
or temporomandibular joint syndrome and other alternate form of

Figure 5. (a) The stratification of the 698 patients who indicated their initial plan or
goal of ‘Ready to Quit’ when they entered the program into their current smoking sta-
tus (Quit, Reducing, No Change). (b) The stratification of the 32 patients who indicated
their initial plan or goal of ‘Ready to Cut Back’ into their current smoking status (Quit,
Reducing, No Change).
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short-acting nicotine replacement therapy such as lozenge, inhaler
or spray may be offered to these patients. The nicotine lozenge is
pharmacokinetically similar to the nicotine gum, and is a good
alternative for people with chewing concerns. Using the nicotine
inhaler provides the nicotine needed to address withdrawal symp-
toms while at the same time mimicking the hand to mouth behav-
iour associated with smoking. The nicotine mouth spray is the
fastest acting therapy among all the short-acting nicotine replace-
ment therapies and provides withdrawal relief within 60 seconds.
The bupropion medication belongs to a group of atypical anti-
depressant drugs known as norepinephrine-dopamine reuptake
inhibitors that block the reuptake of dopamine and norepineph-
rine and it is considered to be the mechanism behind its effect
on smoking cessation.33 The bupropion alone or in combination
with a nicotine patch has been found to significantly increase
long-term cessation rates compared with the nicotine patch
alone.33 The varenicline drug on the other hand is a selective nico-
tinic receptor partial agonist used to aid in smoking cessation by
reducing withdrawal symptoms through an agonist effect and
cravings.34 It is the first partial agonist of the α4β2 nicotinic acetyl-
choline receptor to be developed and the dependency effects of nic-
otine are thought to be mediated at these receptors.34 Varenicline
works by stimulating dopamine that results in reduced cravings
and withdrawal symptoms while simultaneously acting as a partial
antagonist by blocking the binding and consequent reinforcing
effects of smoked nicotine.34

The evidence-based23,35–39 nonpharmacologic cessation strate-
gies used in our program to aid smoking cessation include behav-
ioural interventions (such as patient education and advice),
behavioural therapy, self-help materials (printed and Web-based)
and telephone counseling. The behavioural support interventions
may include written materials containing advice on quitting or
individual counseling sessions in person or by telephone. We cur-
rently do not offer multisession group therapy programs; however,

patients are usually encouraged to join local cessation groups that
may offer group therapies. Civljak et al.35 and Hartmann-Boyce
et al.36 reported that providing standard self–help materials alone
have small effect on cessation success; however, there is evidence of
a benefit of adding more intensive advice or counseling to the indi-
vidually tailored self–help materials. According to Stead et al.,40

combining pharmacotherapy with counseling for smoking cessa-
tion is more effective than either medication or counseling alone,
and multiple counseling sessions increases the likelihood of suc-
cess. Furthermore, Stead et al.30 reported that pharmacotherapy
combined with counseling increases quit rates by 10–25% com-
pared to pharmacotherapy alone. Behavioural support (such as
brief advice and counseling) and medications (including vareni-
cline, bupropion, and nicotine replacement therapies, e.g., patches
or gum) has been reported to help people successfully quit smok-
ing.40 Many guidelines40–43 recommend combining medication
and behavioural support to help people stop smoking. For some
patients, choosing a combination of pharmacotherapy and behav-
ioural intervention will increase their ability to stop smoking and
Stead et al.,44 in a randomised study of patients receiving smoking
cessation interventions, have reported that brief counseling com-
bined with nicotine replacement therapy is more effective than
counseling alone. In a randomszed study of telephone counseling
combined with nicotine patch therapy, individuals who received
both counseling and nicotine replacement therapy had signifi-
cantly greater abstinence rates compared with those who received
nicotine replacement therapy alone.43

Conclusions:

Tobacco use is associated with several health problems as well as
the leading cause of premature, preventable mortality worldwide
and adds significant burden on healthcare cost in developed coun-
tries. According to statistics Canada, healthcare spending related to

Figure 6. The patients stratified by disease and
further grouped by their current smoking cessa-
tion status. Data were available for 264 patients
since we started recording the patient’s disease
site in our database in 2018. The ‘Other’ comprises
of patients who indicated an initial plan or intent
of ‘not interested’ or ‘undecided’, or the nurse was
unable to make any contact after the referral, or
they are no longer being followed at GRRCC
(referred to another Cancer Center) and therefore
contact with them ceased, or they decided to end
our contact for their own reasons.
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smoking is estimated to account for between 6 and 15% of total
annual healthcare costs in the country.45 Furthermore, for patients
undergoing cancer treatment, tobacco smoking can potentially
compromise treatment efficacy, increase risk of disease recurrence,
increase risk of second primary tumors and increase risk of surgical
complications that may result in increased length of hospital stay
adding additional burden to healthcare cost. Smoking cessation in
the general population is one of the most important interventions
to prevent cancer and for patients diagnosed with cancer it is also
essential that sustainable cessation intervention programs are
available as a part of their treatment process to improve treatment
outcomes and hence potentially lessen the financial burden on
healthcare systems.

GRRCC smoking cessation program has provided evidence-
based intensive smoking cessation interventions for patients with
cancer since October 2013. We observed that most patients
referred to the program indicated a readiness to quit smoking.
This affirms that cancer patients who are active smokers at the time
of a cancer diagnosis constitute a unique patient population who
may have greater desire to quit smoking if they are educated on the
various risks associated with continued smoking and are also
informed of the benefits of cessation with regard to their treatment.
This population has greater motivation to quit smoking, as smok-
ing cessation can potentially improve their treatment outcomes.
Our data further suggest that cancer diagnosis in adults may have
a positive influence on smoking cessation and also demonstrates
that cessation programs support can facilitate a goal change for
some patients from ‘ready to cut back’ decision to quitting.
Therefore, considering the numerous benefits of smoking cessa-
tion and to provide optimal quality of care for cancer patients, it
is essential that smoking cessation intervention programs become
a component of the cancer care continuum in oncology programs
from prevention of cancer through diagnosis, treatment, survivor-
ship and palliative care. Evidence-based smoking cessation inter-
vention should be sustainably integrated into any comprehensive
cancer program and the information should be targeted to the
specific benefits of cessation in cancer patients.

One of the limitations of this study is that we relied on patients’
self-reports of smoking status, and according to Burke et al.,28 there
is some indication that cancer survivors are more likely to under-
report their tobacco status than the general population of smokers.
Although smoking cessation interventions in our oncology program
has been geared toward patients who are ready to quit, future inter-
ventions should be structured to address both cancer patients who are
ready to quit as well as thosewho are not ready to quit, and the referral
process should use an ‘opt-out’ approach rather than the current ‘opt-
in’ approach. Richter and Ellerbeck46 suggested that the ‘opt-out’
approach would work well for oncology patients: thus, instead of ask-
ing patients if they are ready to quit and only offering intervention to
those who indicate readiness, healthcare providers should provide the
same intervention to all tobacco users, although, patients would be
able to decline or ‘opt-out’.46,47 This will be a simple but effective
way to increase referrals for smoking cessation interventions pro-
grams by providing interventions to all patients identified as smokers
by default rather than asking them if they would like to be referred to
the cessation program. The goal would be to have more if not all
patients who are current smokers to the cessation program for the
necessary intervention as a part of their routine cancer care.
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