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Tobacco is a leading preventable cause of death globally and is a 
major risk factor for respiratory-related conditions (1,2). 

Responsible for 36% of all deaths from respiratory diseases (3), tobacco 
smoking is related to the progression of respiratory diseases and poor 
clinical outcomes (2,4-7). Smoking cessation results in improvements 
in respiratory symptoms, airway inflammation, lung function (8-12) 
and prognosis (13). Quit rates among individuals with respiratory dis-
eases, however, remain low (2,14,15) and smoking is prevalent in 20% 
to 35%, 38% to 77% and 24% to 60% of adults with asthma (16-19), 
chronic obstructive pulmonary disease (COPD) (20), and newly diag-
nosed lung cancer (4), respectively.

While smoking cessation studies involving COPD subjects recruited 
outside of chest clinic settings have been found to be cost effective (21), 
little research has focused on patients attending chest clinics (22). The 
combined use of pharmacotherapy and individual counselling has been 
found to be the best approach in individuals with respiratory diseases 
(14,22,23). Telephone counselling allows for support to be maximized 
around a predetermined quit date and to fit peoples’ needs (24). Lower 
socioeconomic status is a risk factor for respiratory diseases and tobacco 
dependence (25), and the cost of smoking cessation aids can be a barrier 
to their use (26). Interventions targeting individuals with respiratory 
diseases may benefit from including subsidized pharmacotherapy.

The Ottawa Model for Smoking Cessation (OMSC) (27) is a clin-
ical approach to tobacco dependence treatment found to increase 

smoking abstinence by an absolute 11% in hospitalized patients (28). 
Implemented in >300 Canadian health care sites, the OMSC incor-
porates the ‘5As’ approach to consultation (Ask, Advise, Assess, 
Assist and Arrange), pharmacotherapy and follow-up support though 
an automated telephone triage system to link smokers requiring assist-
ance to nurse specialist counselling. A modified version of the OMSC 
adapted for outpatients has been tested in a stroke prevention clinic 
(29); however, no such study has been conducted in an outpatient 
population with respiratory diseases. Smoking cessation is the only 
intervention that can slow disease progression in individuals with res-
piratory diseases such as COPD, and should be an integral component 
of every service for pulmonary patients (24). Therefore, evidence 
regarding the effectiveness of smoking cessation programs in this 
specific population is needed.

The purpose of the present pilot study was to determine the feas-
ibility and potential effectiveness of an adapted outpatient version of 
the OMSC in a tertiary care respirology clinic. Two adaptations were 
made to the OMSC: a prequit date call was added to the automated 
calling system schedule seven days before the quit date; and access to 
subsidized pharmacotherapies was provided to outpatients. Data col-
lected during the present feasibility study will be used to identify 
adaptations required to the study design and procedures. Data 
regarding recruitment, retention and the effect size will be used to 
determine the sample size for a larger efficacy trial. 
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OBJECTIVE: To assess the feasibility and potential effectiveness of a 
modified version of the Ottawa Model for Smoking Cessation in an outpa-
tient respirology clinic.
METHODS: Adult tobacco smokers attending the respirology clinic and 
willing to choose a quit date within one month of enrollment were randomly 
assigned to receive standard care or the intervention. Standard care partici-
pants received smoking cessation advice, a brochure and a prescription for 
smoking cessation medication if requested. Intervention participants 
received a $110 voucher to purchase smoking cessation pharmacotherapy 
and were registered to an automated calling system. Answers to automated 
calls determined which participants required nurse telephone counselling. 
Feasibility indicators included recruitment and retention rates, and interven-
tion adherence. The effectiveness indicator was self-reported smoking status 
at 26 to 52 weeks.
RESULTS: Forty-nine (54.4%) of 90 eligible smokers were randomly 
assigned to the intervention (n=23) or control (n=26) group. Self-reported 
smoking status at 26 to 52 weeks was available for 32 (65.3%) participants. 
The quit rate for intervention participants was 18.2% compared with 7.7% 
for controls (OR2.36 [95% CI 0.39 to 14.15]).
CONCLUSION: It would be feasible to evaluate this intervention in a larger 
trial. Alternatives to face-to-face follow-up at the clinic are recommended.

Key Words: Adherence; Automated calls; Feasibility; Subsidized nicotine 
replacement therapy; Tobacco

Projet pilote aléatoire et contrôlé sur l’abandon du 
tabagisme dans une clinique de consultations 
externes en pneumologie

OBJECTIF : Évaluer la faisabilité et l’efficacité potentielle d’une version 
modifiée du Modèle d’Ottawa pour l’abandon du tabac dans une clinique de 
consultations externes en pneumologie.
MéTHODOLOGIE : Des fumeurs adultes qui fréquentaient la clinique de pneu-
mologie et qui étaient prêts à choisir une date d’abandon dans le mois suivant leur 
inscription ont été répartis au hasard entre des soins standards et l’intervention. 
Les participants aux soins standards ont reçu des conseils d’abandon du tabac, 
une brochure et une prescription de médicaments pour l’abandon du tabac, s’ils 
la demandaient. Les participants à l’intervention ont reçu un coupon de 110 $ 
pour acheter des médicaments pour l’abandon du tabac et ont été inscrits à un 
système d’appels automatisé. Les réponses aux appels automatisés permettaient 
de déterminer les participants qui avaient besoin des conseils téléphoniques 
d’une infirmière. Les indicateurs de faisabilité incluaient les taux de recrutement 
et de rétention, ainsi que le respect de l’intervention. Le tabagisme signalé par 
les participants entre 26 et 52 semaines servait d’indicateur d’efficacité.
RéSULTATS : Quarante-neuf (54,4 %) des 90 fumeurs admissibles ont été 
répartis au hasard entre le groupe d’intervention (n=23) et le groupe témoin 
(n=26). Trente-deux participants (65,3 %) ont fait connaître leur taba-
gisme entre 26 et 52 semaines. Le taux d’échec des participants du groupe 
d’intervention s’élevait à 18,2 % par rapport à 7,7 % du groupe témoin (RC 
2,36 [95 % IC 0,39 à 14,15]).
CONCLUSION : Il serait faisable d’évaluer cette intervention dans une étude 
plus vaste. D’autres possibilités sont recommandées en plus du suivi en clinique.
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METHODS
Setting
The present project was completed at the Ottawa Hospital with sup-
port from the University of Ottawa Heart Institute (UOHI), Ottawa, 
Ontario. Approval was obtained from the Ottawa Hospital Health 
Science Network Research Ethics Board. 

Participants
Adult smokers ≥18 years of age who smoked tobacco in the past seven 
days and attended the Respirology Clinic at the Ottawa Hospital and 
were willing to set a quit date within one month were recruited. 
Subjects with a life expectancy <2 years, and individuals unable to 
speak English or French were excluded.

Research design
The present analysis was a parallel, two-group, open-label feasibility 
study with random assignment to control or intervention group 
described below.  
Recruitment: The clinic team identified smokers and were asked to 
complete a screening eligibility form by a clinic nurse or a research 
team member. This form included smoking-related questions (smoking 
in past seven days, years smoked, amount smoked daily, confidence in 
and importance of quitting, number of quit attempts in the past year). 
Those who met the eligibility criteria and were interested were given 
more information and invited to sign a consent form. 
Randomization, blinding and allocation concealment: Randomization 
was performed immediately after enrollment. Sealed and opaque 
envelopes were prepared by UOHI using a computer-generated alloca-
tion sequence based on stratified (according to sex) block randomiza-
tion. Those responsible for randomization were unaware of upcoming 
group assignments. Blinding of participants was not possible due to the 
nature of the intervention. 
Control group: Participants received the standard smoking cessation 
treatment including strong physician advice, an information brochure 
on smoking cessation aids and a prescription for pharmacotherapy if 

requested. Participants were invited to set a quit date within one 
month. They were free to use the smoking cessation programs in the 
city of Ottawa. The intervention was offered to control group partici-
pants at study completion. 
Intervention group: In addition to standard care, intervention partici-
pants received a brief counselling session on the pros/cons of smoking, 
potential challenges to quitting, smoking triggers and encouragement. 
They received a voucher for $110 toward the purchase of four to five 
weeks’ worth of pharmacotherapy (nicotine replacement therapy 
[NRT], bupropion, varenicline). Participants were registered to an 
automated calling system that made nine calls scheduled seven days 
before their set quit date, and three, 14, 30, 60, 90, 120, 150 and 
180 days after. The system made a maximum of two daily call attempts 
over four days. During calls, participants were asked about their smok-
ing status, confidence in being able to remain smoke-free and forms of 
smoking cessation support used. The calling system flagged partici-
pants who relapsed but wanted to make another quit attempt or those 
with low confidence. Nurse telephone counselling was delivered to 
participants who were flagged within 48 h by specialist nurses at 
UOHI. Nurses also telephoned participants who reported adverse 
events or who did not respond to automated calls. 
Data collection: Baseline data consisted of smoking-related questions 
in the screening eligibility form and a baseline questionnaire com-
pleted at enrollment on sociodemographic factors (age, sex, ancestry, 
education, employment, marital status, living status and approximate 
income). Research personnel made monthly calls to participants to 
record their smoking status and use of pharmacotherapy. No support 
was provided during these calls. 

For the final follow-up at 26 weeks, it was initially intended to 
meet face-to-face with participants to record self-reported smoking 
status and to collect a carbon monoxide (CO) sample. It became 
apparent that clinic attendance for this purpose was inconvenient for 
many participants, resulting in missing data. A decision was made to 
forego biochemical confirmation and to collect self-reported smoking 
status using telephone contact or by meeting participants at their next 
scheduled clinic visit. These changes resulted in delays, and outcome 
data presented in the present article were collected between 26 and 
52 weeks.

Outcomes
Feasibility: Feasibility indicators included recruitment and retention 
rates, and adherence to intervention components (voucher use and 
response rates to automated and nurse counselling calls).
Self-reported smoking status: Self-reported smoking status was the 
primary indicator of effectiveness and was obtained at 26 to 52 weeks. 
Participants were asked to consider their smoking behaviour over 
the past month and respond ‘yes’ or ‘no’ to the question “Do you 
still smoke?” 

Data analysis
Comparisons between groups were performed using using χ2 tests, 
Fisher’s exact tests, Student’s t tests and Mann-Whitney U tests, 
depending on the distribution and nature of the data. An effectiveness 
analysis on self-reported smoking status was conducted using a Fisher’s 
exact test and an OR was computed adjusting for clinically significant 
variables. All participants, with the exception of those who were 
deceased or had moved to an untraceable address, were included in the 
analysis. Participants with missing self-reported smoking status data at 
26 to 52 weeks were considered to be smokers according to the Russell 
Standard (30). 

RESULTS
Participant recruitment and loss to follow-up
Figure 1 presents a CONSORT diagram of the study flow. Forty-nine of 
90 (54.4%) respirology patients identified as smokers at their routine 
respirology clinic appointments between November 2011 and December 
2012 were enrolled and randomized. Three (6.1%) participants, all 

Figure 1) CONSORT diagram of the study flow
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from the control group, withdrew from the study. Frustration with 
monthly phone calls was the reason provided for one withdrawal, and 
no reason was recorded for the remaining two withdrawals. One par-
ticipant in the intervention group died for reasons unrelated to the 
study. Loss to follow-up at 26 to 52 weeks was not statistically different 
between the control (27.3%) and intervention (38.5%) groups. 

Participant characteristics
Table 1 summarizes the baseline characteristics of study participants 
and eligible nonparticipants. Missing data were not imputed. Eligible 
nonparticipants were significantly older (P<0.001), had smoked for 
significantly longer (P=0.007), believed it was less important to quit 
smoking (P<0.001) and were less confident to quit (P=0.004). 
Baseline differences between the intervention and control group 
were nonsignificant. 

Intervention adherence
Twenty (86.9%) of the 23 intervention group participants used their 
$110 voucher to purchase pharmacotherapy; the mean (± SD) amount 
spent on pharmacotherapy was $98.70±36.50 (Table 2). 

Table 2 summarizes the number of participants reached by the nine 
automated calls. The mean number of completed automated calls per 
participant was 3.5±3.2. Seven (14.3%) responded to 0 calls, five 
(10.2%) responded to one to three calls, five (10.2%) between four and 
six calls, and six (12.2%) between seven and nine calls. The proportion 
of participants reached decreased over time from 52.2% to 26.1%. 
Eleven (22.4%) participants received at least one nurse counselling call 
and the mean number of times each of them were counselled by a nurse 
was 2.0±1.1 (range one to nine). More than 50% of participants flagged 
during the automated calls subsequently received counselling. Four 
(17.4%) participants opted out of the automated calling system.

TAble 1
baseline characteristics

Characteristic
eligible  

nonparticipants (n=41) n
Study  

participants (n=49)
Control  
(n=26) n

Intervention 
(n=23) n

Age, years, mean ± SD 59.4±10.9 33 49.8±11.3 50.9±10.4 26 48.6±12.3 23
Male sex 43.9 41 49 50 26 47.8 23
Caucasian – 83.7 88.5 24 78.3 21
Married – 18.4 11.5 24 26.1 21
Live alone – 28.6 30.8 23 26.1 21
Education – 25 21
   High school or less – 61.2 65.4 56.5
   More than high school – 32.7 30.8 34.8
Annual income, $ – 23 21
   <16,000 – 46.9 46.2 47.8
   ≥16,000 – 42.9 42.3 43.5
Smoking variables
   Other smokers in home 53.8 39 59.1 61.5 25 56.5
   Cigarettes/day, median 13 41 15 13 26 15 23
   Years smoking, mean ± SD 41.1±13.6 41 33.5±12.4 36.2±10.7 26 30.5±13.8 23
   Minutes to first cigarette, median 15 41 15 15 26 30 23
   Quit attempts in past 12 months, median 0.5 40 1 1 25 1 23
   Quitting importance*, median 4 41 5 5 26 5 23
   Quitting confidence†, median 2 41 3 3 26 4 23

Data presented as % unless otherwise indicated. Total sample sizes of respective groups were used as denominators used to calculate percentages. Eligible non-
participants are described using the screening eligibility form data. Cells containing ‘–’ refer to data that were not collected on the screening eligibility form. *On a 
scale of 1 to 5, how important is it to you to quit smoking/remain smoke-free? (5 = most important); †On a scale of 1 to 5, how confident are you that you can quit 
smoking/remain smoke-free? (5 = most confident)

TAble 2
Voucher use and response rates to automated and nurse counselling calls

Total Reached Flagged for counselling Received nurse counselling*
Voucher use
   Received $110 voucher 23 (100)
   Used $110 voucher 20 (86.9)
Automated calling system 
   Registered with the calling system, n 23 – – –
   Opted out of calling system, n 4 – – –
   Call −7 days to quit date – 12 (52.2) 6 (26.0) 3 (50)
   Call +3 days post quit date – 12 (52.2) 8 (34.8) 7 (87.5)
   Call +14 days after quit date – 10 (43.5) 8 (34.8) 7 (87.5)
   Call +30 days after quit date – 10 (43.5) 6 (26.1) 3 (50)
   Call +60 days after quit date – 12 (52.2) 9 (39.1) 7 (77.8)
   Call +90 days after quit date – 8 (34.8) 6 (26.1) 3 (50)
   Call +120 days after quit date – 6 (26.1) 4 (17.4) 3 (75)
   Call +150 days after quit date – 6 (26.1) 3 (13.0) 2 (66.7)
   Call +180 days after quit date – 6 (26.1) 3 (13.0) 2 (66.7)

Data presented as n (%) unless otherwise indicated. *Percentages presented are relative to the number of participants flagged for counselling in each call
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Effect on self-reported smoking status
Self-reported smoking status data at 26 to 52 weeks was available for 
32 participants and are presented in Table 3. On average, these were 
collected 234.4 days (33 weeks) after baseline, with no significant dif-
ference between study groups. The number of participants reporting 
nonsmoker status was 18.2% in the intervention group compared with 
7.7% in the control group. The OR for self-reported nonsmoker status 
was 2.36 (95% CI 0.39 to 14.15). Observed differences between groups 
were not statistically significant (P=0.654).

Use of pharmacotherapy 
The completion rate of the monthly telephone calls during which data 
regarding pharmacotherapy use were collected ranged from 32.0% to 
73.9% across groups and over time. Table 4 presents the pharmaco-
therapy participants reported using at least once. There were no sig-
nificant differences in pharmacotherapy use between study groups. 
Two intervention group participants used the voucher for a purchase 
but did not report using smoking cessation products. 

DISCUSSION
We evaluated the feasibility and potential effectiveness of an adapted 
version of the OMSC that included an automated call triage system for 
delivery of nurse telephone counselling and subsidized smoking cessa-
tion medications. To our knowledge, this is the first OMSC-based 
intervention evaluated in an outpatient respirology population. 
Another adapted OMSC version without automated calls was piloted 
in an outpatient stroke clinic (29). Our data suggest that the interven-
tion was associated with higher quit rates than the standard care. 
Differences between study groups were not significant; however, the 
present pilot was not powered to produce statistically conclusive 
results. Nonetheless, the odds of quitting smoking in the intervention 
group were more than double (OR=2.33) than in the control group 
and are comparable with an OR of 1.77 in a review of 123 NRT inter-
vention studies (31). Importantly, a 10.5% absolute improvement in 
self-reported smoking status with our intervention would be con-
sidered to be clinically significant. The active components of the 
intervention, however, remain unclear. Pharmacotherapy is often 
delivered in combination with behavioural treatments such as tele-
phone counselling (32). The financial incentive offered in the current 
study (ie, the $110 voucher) also had the potential to influence smok-
ing behaviours (33,34). A factorial design could help examine the 
independent effects of each of these intervention components on 
smoking cessation.

The protocols used in the present study were found to be feasible 
with the exception of the clinic visits for the final follow-up, which 
did not always coincide with routine appointments. Our recruitment 
(54.4%) and withdrawal (6.1%) rates were similar to other smoking 
cessation studies involving outpatient populations (29,35). 
Furthermore, approximately 20% of studies in the literature investigat-
ing nonpharmacological interventions in subjects with respiratory 
conditions reported a recruitment rate <50% (36). 

Response rates to the majority of automated calls remained >43% 
during the first 60 days. This is slightly higher than another study (37), 
in which response rates to calls made 30 days after hospital discharge 
decreased from 52% to 30%. Importantly, 85% of participants were 
reached at least once in our study compared with 68% in the study by 
Regan et al (37). It is not uncommon for response rates to telephone 
sessions to remain low. A review of telephone counselling interven-
tions for smoking cessation (38) showed the proportion of participants 
reached and accepting telephone counselling remained small; how-
ever, those accepting telephone follow-ups had multisession support. 
A similar pattern was found in our study: 22.4% of the intervention 
group received nurse telephone counselling and the number of sessions 
received ranged from one to nine. 

More than 85% of intervention group participants used the $110 
voucher. Our data suggest that a similar proportion of the intervention 
and control participants chose to use pharmacotherapy. Among those 
who used pharmacotherapy, a greater proportion of intervention group 
participants (21.7%) reported using a combination of NRT and oral 
medications compared with the control group (11.5%), although this 
difference was not statistically significant. These data tend to support 
the hypothesis that financial coverage in this population influence 
pharmacotherapy use and emphasizes the relevance of this approach to 
improve health outcomes. The proportion of control participants who 
used pharmacotherapy in the current study was higher than antici-
pated. Few smoking cessation randomized controlled trials report 
information regarding the use of pharmacotherapy, making compari-
son difficult. Previous population-based research suggests that 36% of 
smokers in Canada used smoking cessation pharmacotherapy in the 
past six months and that prescription-only medications are not used as 
frequently as NRT (39,40), which was not found to be the case in our 
study. It is possible that asking control group participants to set a quit 
date in the present study may have contributed to an increase in phar-
macotherapy use compared with the general population.

The requirement for a face-to-face clinic visit at follow-up resulted 
in missing data and, therefore, alternative methods of data collection 
were used to collect self-reported smoking status data. The rationale 
behind clinic visits at follow-up was to obtain timely objective valida-
tion of a self-reported nonsmoker status via exhaled CO level meas-
urement. Nonetheless, given the importance of minimizing missing 
outcome data in a hypothesis-testing study, a larger study may benefit 
from requiring only participants with self-report of smoking cessation, 
or a random selection of them, to visit the clinic for a CO measure-
ment. These methods have yielded acceptable follow-up rates (35,41) 
and are more robust than studies not using biochemical confirmation. 
Financial compensation may help ensure complete CO data for indi-
viduals reporting smoking cessation. Alternatively, other studies have 
validated self-reported smoking cessation with saliva cotinine tests 
(35), which are a sensitive marker for determining exposure to nico-
tine and are preferable to CO tests (30). Although more expensive, 
saliva samples can be collected from participants by mail, and only 

TAble 3
effect of the intervention on self-reported smoking status

Control Intervention
Randomly assigned to treatment 26 23
Ineligible for inclusion in analysis
   Deaths 0 1
   Moved to unknown address 0 0
Eligible for inclusion in analysis 26 22
Complete self-reported smoking  
   status data, n (%)

16 (61.5) 16 (72.7)

Self-reported nonsmoker status 2 4
Self-reported nonsmoker rate, n/n (%) 2/26 (7.7) 4/22 (18.2)

Data presented as n unless otherwise indicated

TAble 4
Pharmacotherapy use*

Control  
(n=26)

Intervention  
(n=23)

No pharmacotherapy used 8 (30.7) 5 (21.7)
Pharmacotherapy use 16 (61.5) 15 (65.2)
   NRT only 5 (19.2) 4 (17.4)
   Oral medications only (bupropion or  
      varenicline)

8 (30.7) 6 (26.1)

   Combined use of NRT and oral  
      medication(s)

3 (11.5) 5 (21.7)

Data presented as n (%). *Data for pharmacotherapy used at least once were 
missing for 2 (7.7%) control and 3 (13.0%) intervention participants. NRT 
Nicotine replacement therapy
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participants taking NRT at the time of the cotinine level assessment 
and reporting a nonsmoker status would require a CO test to be 
performed (30). 

There were several limitations to the present study. The small 
sample size was not sufficient for a statistically significant interven-
tion effect to be detected. Larger sample sizes will be used in future 
trials of the intervention. The challenges we experienced to collect 
biochemical confirmation of self-reported smoking status meant we 
had to forego this outcome. There is conflicting evidence regarding 
the validity of self-reported smoking status in individuals with respira-
tory disease (34,42). This may have affected our study findings, 
although research groups are likely to have been similarly influenced. 
Control participants in the current study were contacted monthly by 
the research team and were asked to set a quit date; it may be argued 
that this represents an enhanced version of standard care. The 
voucher provided to intervention participants was worth $110, which 
is unlikely to have covered pharmacotherapy supplies for more than 
four to five weeks. Other programs have provided smokers with sup-
plies of smoking cessation aids usually limited to two to eight weeks 
(29,43). Extending access to subsidized pharmacotherapy may further 
improve quit rates. The present study was limited to a single site and, 
therefore, findings may not be generalizable to a wider population of 
respirology patients in different settings. Low educational and income 
levels in the current sample may also affect the generalizability of the 

findings. Importantly, obtaining data on mental health and living 
conditions would facilitate further risk stratification. Finally, further 
research in this area should aim to follow the recommendation by 
Hughes et al (44,45) to measure both point prevalence abstinence 
and prolonged abstinence. 
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