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Abstract
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Background: The authors evaluated the incremental efficacy of telephone counselling by a nurse in addition to physician advice and nicotine replacement therapy in helping patients to stop smoking.
Methods: The trial was conducted at the University of Ottawa Heart Institute. A total of 396 volunteers who smoked 15 or more cigarettes daily were randomly
assigned to either of 2 groups: usual care (control group) and usual care plus
telephone counselling (intervention group); the groups were stratified by sex and
degree of nicotine dependence. Usual care involved the receipt of physician advice on 3 occasions, self-help materials and 12 weeks of nicotine replacement
therapy. Telephone counselling was provided by a nurse at 2, 6 and 13 weeks
after the target quit date. Point-prevalent quit rates were determined at 52 weeks
after the target quit date.
Results: The point-prevalent quit rates at 52 weeks did not differ significantly between the control and intervention groups (24.1% v. 23.4% respectively). The
quit rates did not differ significantly at the secondary measurement points of 4,
12 and 26 weeks.
Interpretation: Brief physician assistance, along with nicotine replacement therapy, can help well-motivated smokers to quit. Three additional sessions of telephone counselling by a nurse were ineffective in increasing quit rates. This form
of assistance may be useful in the absence of physician advice or when selfselected by patients.
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S

moking cessation remains a critical public health challenge. It would increase
life expectancy by 2.6–4.4 years among Canadian male smokers and by
2.6–3.7 years among Canadian female smokers,1 and it is one of the most
cost-effective of all current health care interventions.2
Interventions by physicians are an important approach to smoking cessation.
Ritvo and colleagues3 identified 3 key strategies for successful physician-assisted interventions: physician advice and support, nicotine replacement therapy and cognitive-behavioural counselling. In one important study of physician assistance without nicotine replacement therapy that reported 1-year quit rates, the biochemically
validated quit rates were between 10% and 15%.4 Even in the absence of adjunctive
counselling, nicotine replacement therapy is a highly effective aid to smoking cessation, doubling or tripling quit rates over placebo treatment.5–9 In studies comparing
active and placebo nicotine patches with physician advice, but no adjunctive counselling, validated quit rates at 1 year ranged from 17%10 to 25%.11 Validated 1-year
quit rates as high as 27.5% have been reported among patients receiving active
nicotine patches, physician assistance and intensive face-to-face counselling by a
nurse.12 In general, higher rates are associated with patients who are more motivated to quit, who receive extensive face-to-face counselling and who use nicotine
replacement therapy. Because there is strong evidence of the benefits of nicotine
CMAJ • JUNE 1, 1999; 160 (11)
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replacement therapy and physician assistance, these elements are the foundation against which other adjunctive
treatments are tested.3
By increasing the accessibility, convenience and flexibility of smoking cessation interventions, particularly for people living in remote areas, proactive telephone counselling
by trained counsellors is a form of adjunctive assistance
that shows promise. It has been demonstrated to be effective as an adjunct to multicomponent hospital-initiated
programs 13–16 (increasing quit rates from 20%–21% to
27%–31%) or when used by motivated smokers using selfquitting strategies17,18 (increasing quit rates from 5%–16%
to 10%–23%). Lichtenstein and colleagues19 found that
most randomized trials of proactive telephone counselling
showed significant short-term (3 to 6 month) effects; several also found long-term differences between intervention
and control conditions.13,16–18
The present study is the first to evaluate the incremental
benefit of telephone counselling by nurses in addition to
the relatively powerful intervention of physician advice,
nicotine replacement therapy and self-help material. Orleans and colleagues17 found a relative increase of 64% in 1year quit rates (from 14% to 23%) when telephone counselling was added to self-help materials and social support
instruction.17 In our study, the addition of 3 telephone
counselling sessions was intended to double the number of
treatment sessions patients received and the time they
spent addressing smoking-related issues. A priori, we calculated that a 15% improvement in absolute quit rates was
necessary to justify the additional patient and program
costs of telephone counselling.

Methods
The study was conducted at the University of Ottawa Heart
Institute. We recruited volunteer smokers through radio advertisements. People aged 18 years or more were eligible if they
smoked 15 or more cigarettes daily during the past year and were
interested in quitting smoking within 30 days. We excluded people who had recent or severe heart disease, variant angina or active and untreated arrhythmias, women who were pregnant or lactating, people who had alcohol dependence or a history of drug
abuse, people with a coexisting psychiatric illness and people with
biochemical evidence of kidney or liver dysfunction.
At a screening session potential participants received advice on
the importance of smoking cessation and were asked to provide
informed consent. A detailed medical and smoking history was
taken, blood was drawn for basic evaluation of hematological and
blood chemistry values, and a study physician completed a standardized medical examination.
Before assignment to a study group, participants were stratified
by sex and degree of nicotine dependence (high or low) to ensure
that the 2 groups were balanced with regard to these factors.
Highly dependent smokers were defined as those with a Fagerstrom Tolerance Questionnaire score of 7 or greater.20 This questionnaire is a widely used 8-item test of nicotine dependence.20–23
We randomly assigned the volunteers to either usual care
(control group) or usual care plus telephone counselling (intervention group) using a random numbers table. Group assignment
1578
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was revealed by a study coordinator after the screening session
and medical assessment.
Usual care involved the receipt of nicotine replacement therapy,
self-help material and advice from 1 of 3 study physicians, who had
participated in a 4-hour training session in accordance with the program “Guide Your Patients to a Smoke-Free Future.”24 The study
physicians were blind to the treatment allocation of participants.
Physician visits occurred about 2 weeks before the target quit date,
and 4 and 12 weeks after the date. Each visit was limited to 15 minutes. At the first visit the physician reinforced the decision to quit,
helped to set a target quit date and explained the proper use of the
nicotine patch. Participants received, at no cost, a 12-week supply
of nicotine patches, each patch to be worn for 16 hours daily: a 15mg patch used for the first 8 weeks, a 10-mg patch for the next 2
weeks and a 5-mg patch for the final 2 weeks. The physician also
provided a self-help booklet. During the second and third visits the
physician provided follow-up advice in accordance with the program “Guide Your Patients to a Smoke-Free Future.”
In addition to the usual care, participants in the intervention
group also received telephone counselling 2, 6 and 13 weeks after
the target quit date. Calls were made by trained nurse-counsellors
using a scripted intervention adapted with permission from scripts
by Orleans and colleagues.17
Participants received mailed questionnaires 4, 12, 26 and 52
weeks after their target quit date. If the questionnaire was not returned within 14 days, a second copy was delivered by courier.
Failure to return the second copy prompted a call from the study
coordinator, and participants completed the questionnaire by telephone. Participants unable to be contacted and surveyed within a
4-week window were considered to be smoking.
Follow-up questionnaires and interviews began with a reminder that subjects might be asked for a breath sample for validation of smoking status, creating a “bogus pipeline.”25 All participants who reported abstinence were asked to provide a breath
sample for carbon monoxide (CO) determination. CO, with a
half-life of less than 8 hours, can validate self-reports of not having smoked in the past 24 to 48 hours.26
The dependent variable of primary interest was the point
prevalent abstinence rate at 52 weeks after the target quit date.
Abstinence was defined as patient self-report of no smoking (not
even a puff) in the preceding 7 days.27 Smoking status was determined 4, 12, 26 and 52 weeks after the target quit date. A CO
level of 9 ppm or less in a breath sample was considered confirmatory for nonsmoking.28
All eligible participants, regardless of compliance with the protocol, were included in the analysis. The sample size was calculated
to detect an absolute difference in quit rates of 15% between the 2
groups (α = 0.05, β = 0.20), and the size was increased by 10% in
anticipation of attrition during the study period. Baseline characteristics between groups were compared using 2-tailed independentgroup t-tests for continuous variables and χ2 tests for categorical
variables. For the primary analysis, the χ2 test was used to compare
the 52-week point prevalent quit rates between the 2 groups. A secondary analysis of quit rates was completed using sex and degree of
nicotine dependence as stratification variables. Abstinence rates at
4, 12 and 26 weeks after the target quit date were also compared.
The Research Ethics Committee of the Ottawa Hospital —
Civic Campus approved the study protocol.

Results
A total of 453 people responded to the radio advertise-
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ments, and 408 (90.1%) attended the screening session. validation did not affect conclusions about the efficacy of
Twelve (2.9%) were excluded because of abnormal results the interventions.
of liver and kidney function tests, alcohol dependence or a
The overall quit rates at 4, 12, 26 and 52 weeks were
history of drug abuse. The remaining 396 participants were 45.9%, 36.1%, 28.5% and 23.8% respectively. The quit
randomly allocated to the control group (n = 199) and the rates did not differ significantly between the 2 groups at 52
intervention group (n = 197) (Fig. 1). The baseline charac- weeks (24.1% in the usual care group and 23.4% in the interistics of the subjects did not differ significantly between tervention group), nor did they differ at the secondary outthe 2 groups (Table 1).
come points of 4, 12 and 26 weeks.
Participation rates were tracked throughout the study
When stratified by sex and level of nicotine dependence,
(Table 2). Participants were provided with a total of 84 the quit rate at 52 weeks was 27.6% among men with low
patches each and, on average, returned 18.8 (standard devi- dependence and 25.6% among men with high dependence;
ation [SD] 15.7) unused patches at the 12-week visit. Par- the corresponding rates among women were 25.0% and
ticipants who were abstinent at the 12-week visit returned 19.3%. The quit rates did not differ significantly between
fewer unused patches than those who were smoking (4.3 v. the 2 groups in any of the strata.
22.5 patches, p < 0.01). The participation rates did not differ significantly between the 2 groups for any of the com- Interpretation
mon intervention components. The completion rates for
the telephone counselling sessions are listed in Table 2.
This trial demonstrated that the addition of 3 telephone
One-year follow-up data was obtained for 337 (85.1%) counselling sessions with a nurse were ineffective in increasof the participants. Of the 94 subjects who reported not ing quit rates beyond the 52-week rate of 23.7% achieved
smoking at 52 weeks, 71 (75.5%) provided breath samples with brief physician advice and nicotine replacement therfor CO measurement. The proportion of subjects who pro- apy. The overall 1-year quit rate we observed is similar to
vided breath samples did not differ significantly between that in previous studies of nicotine replacement therapy in
the 2 groups. Measurement of CO verified self-reported combination with various behavioural interventions.11,29–31
abstinence in 70 (98.6%) of the 71.
For comparison purposes, it has been estimated that about
Of the 59 subjects (14.9%) who withdrew from the trial, 6% of people involved in smoking cessation studies could be
6 dropped out during treatment, 4 changed address and expected to quit smoking without any intervention.32
could not be located through directory assistance, and 49 could
Subjects recruited through
not be contacted during the folradio advertisement
low-up period. The withdrawal
n = 453
rate did not differ significantly
57 excluded (45 did not show up for
screening session, 6 had abnormal liver
between the control and interor kidney function test results, 6 had history
vention groups (14.6% v.
of alcohol dependence or drug abuse)
15.2%).
Eligible for randomization
The point-prevalent quit rates
n = 396
in the 2 groups are shown in
Table 3. We used self-reported
R
smoking status in the primary
analysis because (a) bogus
pipeline procedures were used to
Usual care
Telephone counselling
maximize the veracity of self-re(physician advice, nicotine
(usual care plus 3 telephone
replacement therapy and
counselling sessions
ports, (b) CO monitoring cannot
self-help material)
with a nurse)
validate 7-day abstinence given
n = 199
n = 197
the short half-life of CO, (c) people fail to return for validation
29 withdrawn from study
30 withdrawn from study
for reasons other than deception,
(3 dropped out and
(3 dropped out and
usually nuisance and social pres26 lost to follow-up)
27 lost to follow-up)
sures,28 (d) the proportion of participants who provided breath
Completed trial
Completed trial
n = 170
n = 167
samples for CO measurement
did not differ significantly beAvailable for
tween the 2 groups, (e) validation
follow-up at 52 wk
procedures identified only one
n = 337
discrepancy with self-reported
smoking status, and (f) adjust- Fig. 1: Flow of study participants through selection and treatment protocols and followment of the abstinence rates for up. R = randomization.
CMAJ • JUNE 1, 1999; 160 (11)
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It would be premature to conclude that telephone counselling is ineffective. The extensive physician-based intervention produced a relatively impressive quit rate in the
control group. Telephone counselling may benefit smokers
who are receiving less structured care (e.g., as an adjunct to
self-administered nicotine replacement therapy) or who
self-select this form of assistance. In a pilot study involving
123 subjects who self-selected telephone counselling as an
adjunct to nicotine replacement therapy and physician assistance, we found that the self-reported quit rate (not biochemically validated) at 1 year was 44.7% (unpublished
data). The telephone counselling protocol was the same as
that used in the present study.
Prochaska and DiClemente33 identified a continuum of
stages preceding successful behaviour change.33 One reason
for the lack of effect of telephone counselling in our study
may be that the participants were especially prepared to
quit. Other studies have involved participants at various
levels of motivation and preparation to quit. Curry and associates34 found that outreach telephone counselling had its
Table 1: Characteristics of volunteers participating in smoking
cessation study

Characteristic
Mean age at study entry (and SD), yr
% male
Mean no. of cigarettes smoked daily
(and SD)
Mean no. of years smoking (and SD)
Mean FTQ score (and SD)
% with FTQ score ≥ 7
Mean no. of quit attempts in past year

Control
group*
n = 199

Intervention
group†
n = 197

37.5 (7.9)
52.3

38.4 (8.2)
52.8

22.8
21.3
7.1
65.2
1.4

24.2
21.9
7.2
69.0
1.6

(6.9)
(8.1)
(1.7)
(2.0)

(8.5)
(8.2)
(1.9)

We thank Drs. Mariana Herskovitz, Arlene Pagtakhan and Joie
Zeglinski, who served as study physicians. We also thank Sue

(2.0)

Table 3: Self-reported abstinence from smoking at follow-up, by sex
and degree of nicotine dependence

20

Note: SD = standard deviation, FTQ = Fagerstrom Tolerance Questionnaire.
*Participants received usual care (physician advice, nicotine replacement therapy and self-help
material).
†Participants received usual care plus telephone counselling sessions with a nurse.

Table 2: Completion rates for components of the smoking
cessation intervention
Completion rate, %
Component
Screening and assessment
Physician counselling*
First visit
Second visit
Third visit
Use of nicotine patch for 12 wk
Telephone counselling†
First call
Second call
Third call

Control
group

Intervention
group

100.0

100.0

100.0
89.9
87.9
79.9

100.0
90.9
85.8
76.1

–
–
–

95.9
87.8
79.2

*The first visit was 2 weeks before the target quit date, the second visit was 4 weeks
after target quit date, and the third visit was 12 weeks after target quit date.
†The nurse made the first call 2 weeks after, the second call 6 weeks after and the
third call 13 weeks after the target quit date.

1580

biggest impact over the long term on smokers who were
initially least motivated to quit. In our study more than
80% of the participants were at the optimal stage of preparation for quitting according to the continuum described
by Prochaska and DiClemente. Also, our participants were
likely more motivated than average smokers identified in
the course of regular visits to their primary care physician
because they were recruited through radio advertisements
that required them to initiate contact.
The schedule of telephone counselling may be important. DeBusk and colleagues13 evaluated a multicomponent
home-based smoking cessation program for patients after
acute myocardial infarction that included nurse-initiated
telephone follow-up at 2, 7, 21 and 90 days after discharge.
The intervention produced 1-year quit rates of 70%, versus
53% for usual care. Zhu and associates 18 found that a
schedule providing 5 telephone counselling sessions over
30 days was effective. The critical period for delivering
counselling services may be during the first 1 to 2 weeks.
Further studies may determine whether a changes in the
script or timing of calls could yield different results.
Our findings support the notion that a well-conducted
brief intervention by physicians, supported by nicotine replacement therapy and self-help material, can have a beneficial impact on the smoking behaviour of relatively heavy
smokers. Training of physicians in these techniques should
continue. Additional research may determine whether telephone counselling benefits smokers receiving less than optimal or no assistance from their physician.
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Follow-up; abstinence rate, % (and 95% CI)
Group
Men with low nicotine
dependence
Control (n = 41)
Intervention (n = 38)
Women with low
nicotine dependence
Control (n = 31)
Intervention (n = 22)
Men with high
nicotine dependence
Control (n = 63)
Intervention (n = 66)
Women with high
nicotine dependence
Control (n = 64)
Intervention (n = 71)
All
Control (n = 199)
Intervention (n = 197)
Note: CI = confidence interval.

4 wk

12 wk

26 wk

52 wk

61.0
47.4

43.9
36.8

43.9
31.6

34.1 (19.6–48.6)
21.1 (8.1–34.1)

54.8
59.1

41.9
45.5

29.0
27.3

22.6
27.3

38.1
45.5

31.7
34.8

28.6
27.3

23.8 (13.3–34.3)
27.3 (16.6–38.0)

42.2
38.0

35.9
29.6

21.9
23.9

18.8 (9.2–28.4)
19.7 (10.4–29.0)

46.7
45.2

37.2
35.0

30.2
26.9

24.1 (18.2–30.0)
23.4 (17.5–29.3)

(7.9–37.3)
(8.7–45.9)
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