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Cigarette smoking is a prominent causative factor in the
development of coronary artery disease (CAD). It increases

blood coagulability and platelet aggregation, reduces oxygen
delivery, causes coronary vasoconstriction and increases
myocardial work via the hemodynamic effects of nicotine (1).
Smokers with CAD who quit smoking reduce the relative risk
of death and nonfatal reinfarction by 36% and 32%, respec-
tively (2). Quitting smoking appears to be the most effective
intervention or treatment to reduce mortality in patients with

CAD who smoke. Quitting smoking is as important as other sec-
ondary treatments, such as statins for lowering cholesterol (29%
reduction), acetylsalicylic acid (15%), beta-blockers (23%) and
angiotensin-converting enzyme inhibitors (23%) (2).

In Canada, more than 230,000 CAD-related hospitaliza-
tions were projected in 2005 (3). Evidence suggests that 20%
of those hospitalized with CAD (approximately 46,000) were
smokers (4). Guidelines for the treatment of tobacco depend-
ency recommend that health care institutions implement
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BACKGROUND: Quitting smoking is the most effective interven-
tion to reduce mortality in patients with coronary artery disease who
smoke. Guidelines for the treatment of tobacco dependency recom-
mend that health care institutions develop plans to support the consis-
tent and effective identification and treatment of tobacco users. The
University of Ottawa Heart Institute (Ottawa, Ontario) has imple-
mented an institutional program to identify and treat all smokers
admitted to the Institute.
OBJECTIVES: The objectives of the present paper are to describe
core elements of this program and present data concerning its reach
and effectiveness.
PROGRAM DESCRIPTION: The goal of the program is to increase
the number of smokers who are abstinent from smoking six months
after a coronary artery disease-related hospitalization. Core elements of
the program include: documentation of smoking status at hospital
admission; inclusion of cessation intervention on patient care maps;
individualized, bedside counselling by a nurse counsellor; the appropri-
ate and timely use of nicotine replacement therapy; automated tele-
phone follow-up; referral to outpatient cessation resources; and
training of medical residents and nursing staff. Program reach and
effectiveness were measured over a one-year period.
RESULTS: Between April 2003 and March 2004, almost 1300 smok-
ers were identified at admission, and 91% received intervention to
help them quit smoking. At six-month follow-up, 44% were smoke-free.
CONCLUSIONS: Hospitalization for coronary artery disease pro-
vides an important opportunity to intervene with smokers when their
motivation to quit is high. An institutional approach reinforces the
importance of smoking cessation in this patient population and
increases the rate of smoking cessation. Posthospitalization quit rates
should be a benchmark of cardiac program performance.
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La promotion de l’abandon du tabac pendant
une hospitalisation secondaire à une
coronaropathie

HISTORIQUE : L’abandon du tabac est l’intervention la plus efficace

pour réduire la mortalité chez les patients fumeurs atteints d’une

coronaropathie. D’après les lignes directrices pour le traitement de la

dépendance au tabac, les établissements de santé doivent élaborer des

plans pour soutenir le dépistage et le traitement efficace et cohérent des

fumeurs. L’Institut de cardiologie de l’Université d’Ottawa a implanté un

programme pour repérer et traiter tous les fumeurs hospitalisés à l’Institut.

OBJECTIFS : Le présent article vise à décrire les principaux éléments de

ce programme et à présenter des données reliées à sa portée et à son

efficacité.

DESCRIPTION DU PROGRAMME : Le programme vise à accroître le

nombre de fumeurs qui s’abstiennent toujours de fumer six mois après une

hospitalisation secondaire à une coronaropathie. Les principaux éléments

du programme sont la documentation de l’état de fumeur au moment de

l’hospitalisation, l’inclusion d’interventions d’abandon du tabac dans le

plan de soins standard des patients, des conseils personnalisés au chevet du

patient par une infirmière-conseil, le recours rapide et pertinent à une

thérapie de remplacement de la nicotine, le suivi téléphonique automatisé,

l’aiguillage vers des ressources externes d’abandon du tabac et la formation

des résidents en médecine et du personnel infirmier. La portée et

l’efficacité du programme ont été mesurées sur une période d’un an.

RÉSULTATS : Entre avril 2003 et mars 2004, plus de 1 300 fumeurs ont

été dépistés à l’hospitalisation, et 91 % ont reçu une intervention pour les

aider à cesser de fumer. Au suivi de six mois, 44 % ne fumaient toujours

pas.

CONCLUSIONS : L’hospitalisation secondaire à une coronaropathie

constitue une excellente occasion pour intervenir auprès des fumeurs

lorsque leur motivation à cesser de fumer est élevée. Une démarche en

établissement renforce l’importance de l’abandon du tabac au sein de cette

population de patients et accroît le taux d’abandon du tabac. Le taux

d’abandon après l’hospitalisation devrait constituer un point de référence

du rendement des programmes cardiaques.
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supportive systems, policies and environmental prompts to
encourage and support consistent and effective identification
and treatment of tobacco users (5,6). Despite guidelines, clear
links between smoking and CAD, and the presence of effective
cessation interventions (7), few cardiac programs in Canada
have such programs in place.

The University of Ottawa Heart Institute (UOHI) is a ter-
tiary care cardiac institution, that serves 1.3 million inhabi-
tants of the Champlain region of Ontario. The UOHI has
implemented an institutional program to identify and treat
tobacco users. The objectives of the present paper are to
describe the core elements of this program and to present data
concerning the program’s reach and effectiveness.

PROGRAM DESCRIPTION
The program logic model (Table 1) shows how program inputs,
activities, outputs and outcomes are linked to achieve desired
results over time. The goal of this program is to increase the
number of smokers who are abstinent from smoking six months
after a CAD-related hospitalization.

Program inputs
‘Inputs’ are the resources (processes and policies, people, budget
and materials) that go into the institutional effort to identify
and treat tobacco users. Processes and policies that have been
developed to support the program include the adoption of
smoking status following hospitalization as a benchmark for
hospital performance; the inclusion of smoking status on the
patient chart; the addition of smoking cessation counselling on
patient care maps; the preparation of standard orders for phar-
macotherapies to support cessation; and the stocking of these
pharmacotherapies in the hospital pharmacy. Our program is
delivered by a 1.0 full-time equivalent specialist nurse counsel-
lor and a 1.0 full-time equivalent administrative assistant.
Medical support is provided by the director of the Division of
Prevention and Rehabilitation and financial support is provided
by UOHI, with a budget of $144,000 per year. Materials used
in the program include a series of patient self-help materials
(developed by the Canadian Cancer Society) (8,9), pharma-
cotherapies, an interactive voice response (IVR) follow-up
system and a program evaluation database.

Program activities
‘Program activities’ include all the services that occur or are
provided as part of the program.

At hospital admission, smoking status is identified through
the patient’s medical and/or nursing history and is documented
in the patient record. Smoking status is determined using a
standard question: “Have you used any form of tobacco in the
past six months?”  In a nonjudgemental, unambiguous and per-
sonalized manner, the attending physician or nurse advises all
current smokers to quit. All hospitalized smokers are referred
to the specialist nurse counsellor as part of the standard orders
and as described in the patient care maps. The nurse counsel-
lor provides minimal or intensive counselling in accordance
with the nursing Best Practice Guidelines (10), based on the
patient’s readiness to quit smoking.

If the patient is not ready to quit, the discussion focuses on
the pros and cons of continued smoking versus cessation,
considering the reason for hospitalization. All smoking
patients are encouraged to use nicotine replacement therapy
(NRT) during hospitalization to reduce symptoms of nicotine

withdrawal. They are provided with a self-help booklet (8) and
a list of contacts for smoking cessation assistance (eg, UOHI
outpatient smoking cessation program, provincial Quitline,
public health cessation groups) for future reference.

For patients who are ready to quit, a quit plan is developed
using behavioural techniques, the need for pharmacotherapy is
assessed and patients are provided with a self-help booklet (9).
The counselling session includes specific, brief discussions
about issues central to successful cessation, such as approaches
to weight gain, behavioural components of smoking, stress
management, and family or spousal smoking behaviours.
Additional information regarding these subjects, present in the
self-help booklet, is identified for the patients. NRT is recom-
mended for most smokers and a standard order for NRT is
authorized by the attending cardiologist or surgeon. A patient
information handout and appropriate counselling regarding
the proper use of NRT is provided. Patients were asked if any
other people in their homes smoke, and these individuals are
also offered support. Typically, this involves a family session in
which pharmacotherapy and behavioural strategies are dis-
cussed and specific assistance is offered.

NRT, mostly in the form of nicotine patches, is provided to
patients during the hospitalization period. The initial dosage is
determined by the average number of cigarettes smoked per
day before hospital admission. Patients smoking 10 or fewer
cigarettes per day are prescribed 7 mg/24 h, those smoking 11 to
20 cigarettes per day are prescribed 14 mg/24 h, and those
smoking 20 or more cigarettes per day are prescribed 21 mg/24 h.
Based on the patient’s response to therapy, doses may be titrated
during hospitalization. A copy of the orders for NRT is provided
to the attending cardiologist or surgeon. At discharge, patients
are provided with guidelines for a 10-week NRT program.
Following discharge, it is the patient’s responsibility to obtain
the NRT at his or her own pharmacy. Recommendations to
support smoking cessation are written in the discharge letter
sent to the primary care physician.

Evidence strongly indicates that NRT doubles cessation
rates (6). Cardiac specialists and primary care physicians have
debated the use of NRT in patients with CAD, largely due to
the concern that nicotine from the patch may increase heart
rate, blood pressure and coronary vasoconstriction. A litera-
ture review has shown that nicotine delivered by NRT patches
has similar or lesser effects than cigarette smoking with respect
to increasing myocardial work or coronary vascular resistance
(7,8). The risks associated with NRT for smokers with CAD
are considered small and are outweighed by the benefits of
quitting smoking (7). Considerable evidence supports NRT
safety for patients with stable CAD (9-11), and a recent retro-
spective review (12) indicated that the use of NRT in acute
coronary syndrome patients had no impact on seven-day or
30-day mortality. Nicotine delivered via the patch enters the
venous system at levels markedly lower than those produced in
the arterial system by the inhalation of tobacco smoke. By
delivering a level of nicotine close to an individual’s idiosyn-
cratic nicotine ‘threshold,’ the urge to smoke can be blunted or
eliminated. Smokers using NRT receive much lower levels of
nicotine than they would if they were to leave the hospital
unit to smoke. They do not receive any of the many other
compounds present in tobacco smoke (including carbon
monoxide).

Patients are contacted three, 14 and 30 days following hos-
pital discharge using an IVR system (see Appendix). This system
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poses a series of questions concerning the patient’s current
smoking status, confidence in staying smoke-free until the next
planned call, and the use of pharmacotherapy, self-help materi-
als and other forms of cessation support. If patients indicate that
they have resumed smoking or that their confidence in remain-
ing smoke-free is low, then they are contacted by the nurse
counsellor.  Assistance is then provided based on personal pref-
erence: a patient may choose to receive ongoing telephone
counselling from the nurse; be referred to the UOHI outpatient
smoking cessation clinic; be referred to the provincial Quitline;
or be directed to cessation programs in a local community.

Outcomes are assessed six months after hospital discharge
for program and process evaluation purposes only. Patients are
contacted by telephone and a seven-day point-prevalent absti-
nence (“not even a puff”) or a continuous abstinence (“no
smoking since hospital discharge”) is determined. The use of
cessation supports is documented and satisfaction with the
nurse counselling process is evaluated.

The nurse counsellor received training in all aspects of nico-
tine dependency and smoking cessation from experienced med-
ical staff members and in the development and delivery of
national or provincial programs designed to address tobacco
dependency (RR, AP and others). In addition, the nurse coun-
sellor participated in a number of professional development
activities on smoking cessation. The Best Nursing Practice
Guidelines (10) have been developed and reviewed, in part, by
members of the UOHI medical and nursing staff. A 1 h training
session in the management of tobacco dependency is provided
to all new medical residents in cardiology and cardiac surgery, as
well as to all nurses new to UOHI. Ongoing ‘in-service’ training
is provided to meet the continuing education needs of nurses
and other health professionals.

Program outputs
‘Program outputs’ are defined as participation in, and reach
of, the program activities. These contacts can be counted
directly and form the basis of process evaluation of the pro-
gram. Key patient-related outputs include the number of
smokers that were identified and documented at admission;
received in-hospital counselling from the nurse counsellor;
received pharmacotherapy during hospitalization; received
additional support from UOHI posthospitalization (either by
telephone counselling, participation in the outpatient cessa-
tion program or in other relevant cessation activities); were
contacted by the IVR system posthospitalization; were
referred to other outpatient resources; and were contacted for
outcome assessment. An equally important output is the num-
ber of medical and nursing staff receiving training in the man-
agement of tobacco dependency throughout a given period.

Program outcomes
‘Program outcomes’ are the specific changes intended as the
result of the institutional program to identify and treat tobacco
users. Short-term outcomes at the patient level include
increased motivation to quit smoking, increased confidence in
the ability to remain smoke-free after hospitalization, a reduc-
tion in ‘behavioural issues’ and other manifestations of nico-
tine withdrawal during hospitalization, fewer withdrawal
symptoms during the quitting process and greater use of com-
munity cessation support services. Medium-term outcomes
include abstinence from smoking six months after hospitalization
or a reduction in the number of cigarettes smoked compared
with prehospitalization levels, and a reduction in the number
of rehospitalizations for CAD in the year following the index
admission. Longer-term impacts include abstinence from
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TABLE 1
Logic model for an institutional approach to smoking cessation at the University of Ottawa Heart Institute (UOHI)

Resources/inputs Processes/activities Outputs Outcomes Impacts

• Policies and processes • Documenting smoking status • Number of smokers • Increased motivation • All-cause and cardiac

••  Smoking status as of all patients admitted to identified and to quit smoking morbidity is reduced

a performance benchmark the UOHI documented • Increased confidence • All-cause and cardiac

••  Smoking status on • Advising all smoking patients • Number of smokers to quit smoking mortality is reduced

patient chart to quit who receive counselling • More attempts to quit • Hospital admissions

••  Cessation counselling • Providing counselling to all to help them quit smoking are reduced

on care maps smokers during their • Number of patients • Fewer withdrawal 

••  Standard orders for hospitalization who receive symptoms

pharmacotherapy • Providing self-help materials pharmacotherapy • Greater likelihood 

• Staffing to all smokers • Number of patients of quitting smoking

••  Nurse-specialist • Providing pharmacotherapy contacted by the IVR • Greater abstinence

••  Administrative support to those patients experiencing system from smoking at follow-up

••  Medical director significant withdrawal symptoms • Number of patients • Physicians and nurses

••  Research associate • Contacting patients after discharge receiving additional have increased confidence

• Financial resources to assess smoking status and outpatient support in their ability to help 

• Materials need for additional support • Number of patients smokers

••  Self-help booklets • Providing outpatient counselling contacted for

••  Pharmacotherapy to those experiencing difficulty outcome assessment

••  IVR follow-up system postdischarge or relapsers • Number of physicians

••  Program evaluation  • Assessing smoking status and nurses trained

database six months postdischarge

• Training physicians and nursing

staff to provide advice and

assistance to patients who smoke

IVR Interactive voice response
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smoking one or more years after hospitalization and reduced
long-term morbidity and mortality.

RESULTS
Prevalence of smoking
Between April 2003 and March 2004, a total of 6381 patients
were admitted to the UOHI: 3223 for inpatient cardiology
(acute coronary syndrome, percutaneous coronary interven-
tion), 1380 for inpatient surgery, and 1778 for diagnostic
catheterization procedures. The overall prevalence of smoking
was 20.0% (1276 of 6381) and the smoking rate was stable
across patient subgroups.

Program outputs
Of the 1276 smokers identified at admission, 1164 (91%) were
seen by the nurse counsellor and were provided minimal
(70%) or intensive (30%) counselling. It was not possible to
provide assistance to a small number smokers who were admit-
ted only briefly (a significant proportion of whom were admit-
ted following a percutaneous coronary intervention), who
refused any offer of assistance, or in whom smoking status may
have been misidentified. The average age of those receiving
counselling was 56 years. These patients were predominantly
male (78%) and 90% were ready to quit smoking at the time of
the counselling; NRT was prescribed in-hospital to 33% of
patients. The IVR system was able to establish contact
posthospitalization with 74% of patients, and 50%, 54%, and
54% reported not smoking three, 14, and 30 days posthospital-
ization, respectively. Fifty-three per cent of patients received
additional smoking intervention from UOHI after discharge.
Of these patients, 90% opted to receive telephone support
from the nurse counsellor and 10% participated in the outpa-
tient smoking cessation program. Eighty-nine per cent of
patients were available for outcome assessment six months
after hospitalization. For the purposes of outcome analysis,
patients who could not be contacted were considered smokers.

During the year, 30 medical residents and 120 nurses and
other allied health professionals received training in tech-
niques for the treatment of tobacco dependency.

Program outcomes
Six months after hospitalization, 44% of patients reported not
smoking in the seven days preceding the follow-up telephone
call (point-prevalence abstinence) and 35% reported no smok-
ing since hospitalization (continuous abstinence).

DISCUSSION
Quitting smoking is a very important goal for smokers with
CAD. We have described an institutional approach to assist
tobacco users admitted to the UOHI. Our data indicate that
such an approach can reach a large number of smokers when
their motivation to quit smoking is high; however, there is still
much room for improvement. Even with intervention, many
patients with CAD continue or resume smoking after hospital-
ization for important events such as myocardial infarction,
angioplasty and coronary bypass surgery. Our quit rate, meas-
ured six months after hospitalization, was 44%. This rate is
somewhat lower than that reported in clinical trials of smoking
interventions in cardiac patients, which ranged from 50% to
60% (7). A possible explanation for this is that we were much
less selective within our patient pool because we did not use

the rigid eligibility criteria common to clinical trials. As a
result, our approach had a much higher reach – 90% of smok-
ers admitted to UOHI – compared with the 30% to 50% reach
reported in most clinical trials of smoking intervention in this
population (11). Our experience likely typifies the ‘real world’
of program implementation. Another explanation for our lower
quit rate is that the overall prevalence of smoking in the pop-
ulation is declining compared with that of earlier studies, leav-
ing only the most dependent, and thus more difficult-to-treat,
smokers. This is consistent with evidence suggesting that the
efficacy of behavioral and pharmacological smoking interven-
tion has declined over time because of the more deeply embed-
ded dependency of today’s smokers (12,13). Our 44% cessation
rate at six months nonetheless represents a 15% absolute
increase over our previous institutional experience. In our
view, this is the most important measure of success of our sys-
tem and its processes. Actual rates of successful cessation are
best evaluated with biochemical validation at 12 months
postintervention; such evaluation of our patients will be per-
formed at that time.

Several strengths of our institutional program have been
recognized: institutional leaders have made a strong commit-
ment to the goal of reducing smoking among hospitalized
patients, and smoking status following hospitalization has been
adopted as a quality indicator. The presence of a dedicated
smoking cessation nurse counsellor has vastly improved the
quality and consistency of intervention offered to tobacco-
dependent patients. The nurse counsellor has also been instru-
mental in devising standard orders, revising care maps, training
nursing and medical staff, developing environmental prompts
to support cessation messages, and ensuring that self-help
resources and pharmacotherapies are readily available to
patients. We have found the IVR system to be an efficient tool
for conducting patient follow-up after discharge and for identi-
fying those patients in need of additional assistance. Patients
frequently mention that the program has helped reinforce the
importance of quitting smoking to prevent a recurrence of
CAD. It has been our experience that the appropriate and
timely use of NRT has more effectively addressed in-hospital
nicotine withdrawal with a reduced incidence of ‘behavioural
problems’ and a lessening reliance on anxiolytics and other
measures to deal with these often troubling and underappreci-
ated symptoms.

Program limitations must also be identified. The evidence
base for the use of NRT in actue coronary syndrome patients is
modest. We have been carefully documenting our experience,
and no adverse events were recorded. Some clinicians will
continue to be wary of NRT use in the acute setting despite the
clear recognition that it releases lower levels of nicotine at a
steady pace into the venous system, and provides none of the
many other compounds contained in cigarette smoke. Smokers
using NRT are therefore in a less hazardous situation than
those who leave the hospital to smoke at any time of day or
night. An ongoing commitment to the training of medical res-
idents and nursing staff is required due to turnover in these
areas. Clearly, some smokers require intensive support over an
extended period of time to achieve abstinence from smoking.
While we are able to provide some of this support through tele-
phone counselling and our outpatient smoking cessation clinic,
stronger linkages with community-based cessation programs
and services are required. In Ontario, the Ministry of Health
Promotion has launched a new initiative (14) to expand
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cessation supports and community programs that should assist
in addressing this concern.

We envision our institutional program evolving in at least
three ways. First, the program will continue to incorporate new
evidence-based innovations in intervention. For example, new
pharmacotherapies for cessation are currently in development,
and we will work to establish the safety and efficacy of these
therapies in cardiac patients. Second, we are developing a net-
work of hospital-based smoking cessation programs in the
Champlain region of Ontario. Hospitals in the network will
use a common approach to identify, document and provide
intervention to tobacco users. The opportunity to share data
and experiences will exponentially increase the speed with
which the effects of institutional approaches can be evaluated
and will transform institutional practice region-wide. Third,
we will explore the potential of harm reduction approaches
(15) using conventional (NRT) or anticipated pharmacother-
apies as a means to assist cardiac smokers who are unable to
quit despite concerted efforts.

Knowledge translation experts suggest that changes in the
practice setting are instrumental to transforming professional
behaviour (16). In turn, the practice setting is an environ-
ment with a variety of social, organizational and policy influ-
ences. The institutional program for assisting tobacco users

described in the present study is an example of how these
influences have been harnessed to reduce a significant care
gap in those with CAD. Professional practice in our institu-
tion has been transformed. Our experiences may prove
informative to other institutions considering such a program.
It is inconceivable that health care institutions and profes-
sionals would not measure blood pressure at the time of any
admission and intervene appropriately with the hypertensive
patients so identified. Given that smoking is the leading pre-
ventable cause of death and disease in Canada, it is surprising
that most institutions (and until recently, this included
UOHI) do not have simple measures in place to identify
smokers and offer them effective measures in support of ces-
sation. The development and application of simple, inexpen-
sive systems to accomplish this could have a profound effect
on community health.
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APPENDIX
Interactive voice response: Questions and responses

1a) “Are you [patient’s name]?”

If “yes” to 1a:

2a) “Have you smoked any cigarettes, even a puff, since you left the hospital?”

If “no” to 2a:

3a) “On a scale of 1–10, with 10 being the most confident, how confident are you that you will remain a non-smoker?”

If self-efficacy 7 or >:

4. “What quit method are you using?

a. Nicoting patch, gum or inhaler;

b. Zyban (Biovail Pharmaceuticals, Canada);

c. Self-help books;

d. Counselling, such as telephone quit lines or web sites; 

e. Any other method.”

5. “Thank you and congratulations. Remaining smoke-free is the most important thing you can do to positively affect your heart

health! We will be calling again in 11 days. If you need any assistance, please feel free to call the Smoking Cessation Nurse

Counsellor at 798-5555.”

If self-efficacy <<7:

3b) “Thank you. We know how difficult it can be to remain smoke-free. The Smoking Cessation Nurse Counsellor will be calling

you within the next 48 hours to help you deal with any difficulties you may be experiencing. If you would like to speak with the

Smoking Cessation Nurse Counsellor earlier, please call 798-5555.”

If “no” to 1a:

1b) “Thank you. We would like to reach [patient’s name]. We will try again ______. If [patient’s name] should like to contact us,

we can be reached at _______.”

If “yes” to 2a:

2b) “How many cigarettes per day are you smoking?”

Continued on next page
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APPENDIX – continued
Interactive voice response: Questions and responses

2c) “Do you want to quit?”

If “no” to 2c:

2d) “We understand that you are not ready to quit right now. Things can change and should you need any information on how to

quit or support during this process, please do not hesitate to call the Smoking Cessation Nurse Counsellor at 798-5555.”

If “yes” to 2c:

2e) “Do you want to quit within the next week?”

If “yes” to 2e:

2f) “Great! Quitting smoking is the most important thing you can do to positively affect your heart health! Our Smoking Cessation

Nurse Counsellor will be calling you within 48 hours to help you develop a plan. Please don’t hesitate to call should you wish

to speak with the Smoking Cessation Nurse Counsellor at any time. The number to call is 798-5555.”

If “no” to 2e:

2g) “We understand you are not ready right now. Please do not increase the number of cigarettes you are now smoking. We will be

calling again in 11 days to see how you are doing. Please don’t hesitate to call the Smoking Cessation Nurse Counsellor at

any time should you feel you need support or information at 798-5555.”
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