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Predictors of long-term outcome of a
smoking cessation programme in primary
care
Gonzalo Grandes, Josep M Cortada, Arantza Arrazola and Jon P Laka

Introduction

PROMOTING lifestyle changes in general practice is diffi-
cult because patients’ health-related habits are influ-

enced by deeply rooted socioeconomic, demographic, and
cultural factors.1 Despite this, different studies have demon-
strated the effectiveness of interventions on the part of pri-
mary care clinicians in everyday routine consultation direct-
ed at all patients who smoke, regardless of their degree of
motivation.2−4 However, in order to adjust smoking cessation
programmes to target populations, it is very important to
assess to what extent lifestyle changes can be attributed to
the effect of the programme itself or to the presence of cer-
tain predisposing or modifying variables in a particular
patient. Although multiple studies have been carried out, the
role of possible predictors of successfully stopping smoking
has not been consistently and unequivocally identified.5−16

The objective of this study was to examine the association
between patients’ characteristics and their success in stop-
ping smoking over a follow-up period of two years in the
context of a smoking cessation programme carried out by
the patient’s general practitioner (GP) in a daily consultation,
and taking into account individual preferences in respect of
three possible therapeutic strategies.

Although the final purpose of any smoking intervention is
to achieve lifelong cessation, there are few studies in which
results beyond 12 months have been analysed.17 In addition
to abstinence, and in order to describe the dynamics of
smoking cessation over the two-year follow-up period,
attempts to stop smoking and relapses were also assessed.
Most studies, however, have focused on abstinence rather
than on attempts to stop smoking or relapses. These are
both stages in a dynamic changing process whose final bal-
ance can lead to long-term abstinence.18 Finally, this is a
study in the ‘real’ world in which all smokers attending gen-
eral practice were approached by their GP in everyday rou-
tine consultation, regardless of their motivation to stop
smoking.

Method
The design of the study was a quasi-experimental non-
randomised controlled trial, the methodological aspects of
which have been previously reported.4 All smokers aged
between 15 and 70 years attending ten general practices of
the Basque Health Service, for any reason, over a one year
period, regardless of whether or not they were willing to stop
smoking, were invited to participate in the study. Only 4% of
patients refused to take part in the study and 12% were
excluded because of mental health problems, drug addic-
tion (other than tobacco), terminal illness or because there
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SUMMARY
Background: It would be helpful for general practitioners to
know which smokers are the most or the least likely to achieve
long-term cessation, so that efforts in promoting lifestyle changes
can be prioritised.
Aim: To identify predictors of abstinence and assess effectiveness
over a two-year follow-up of a smoking cessation programme in
routine general practice.
Design of study: Quasi-experimental non-randomised con-
trolled trial.
Setting: Primary healthcare centres of the Basque Health Service,
Spain.
Method: All smokers attending seven intervention (n = 1203)
and three control (n = 565) practices during one year (from
September 1995 to October 1996) were included. The associa-
tions between attempts to stop smoking, relapses, and sustained
biochemically confirmed abstinence between 12 and 24 months’
follow-up, with baseline characteristics and patients’ preference
with regard to three possible therapeutic options, were assessed
by means of logistic regression and survival analyses.
Results: Sustained abstinence was biochemically confirmed in
7.3% of smokers in the intervention practices (relative probabil-
ity = 2.8, 95% confidence interval [CI] = 1.6 to 4.7; probability
difference = 4.7%, 95% CI = 2.7% to 6.7%); in 5% of smokers
who received advice and a handout (adjusted odds ratio [AOR]
= 1.9, 95% CI = 1.0 to 3.4), in 16% who received advice, a
handout and follow-up (AOR = 6.6, 95% CI = 2.9 to 14.6), and
in 22% who received advice, a handout, follow-up and nicotine
patches (AOR = 13.1, 95% CI = 6.6 to 25.9). Positive predictors
included previous attempts to stop smoking (AOR = 1.8, 95% CI
= 1.1 to 2.7), and age (for each 10 years AOR = 1.32, 95% CI
= 1.13 to 1.44). The Fagerström nicotine dependence score was
negatively associated (for each point AOR = 0.89, 95% CI = 0.82
to 0.97).
Conclusion: The intensity of the programme can be tailored to
the probability of long-term cessation estimated by the statistical
model including these predictors.
Keywords: smoking cessation; smoking cessation predictors;
primary health care; effectiveness; nicotine replacement therapy.



was no telephone available at home (Figure 1).
In seven of these practices in which a programme for

smoking cessation had already been implemented, advice
against smoking was given to all 1203 smokers, and
patients who wanted to stop smoking were identified. In the
context of this smoking cessation programme,4 992 (82%) of
them did not agree to participate in the therapeutic plan and
received only the advice against smoking and a printed
guide for smoking cessation (advice and self-help materials:
AM group). The remaining 211 participants carried out the
therapeutic plan and were classified into two groups accord-
ing to whether or not nicotine patches were accepted. In 79
smokers (37%) refusing nicotine patches, the therapeutic
plan included follow-up appointments in addition to advice
and self-help materials (advice, materials and follow-up:
AMF group) and in 132 (63%) the therapeutic plan also
included nicotine patches (advice, materials, follow-up and
nicotine patches: AMFN group). In the control practices, the
implementation of systematic interventions to stop smoking
was delayed for three years and advice against smoking
was only given to patients whose health problems were
related to tobacco addiction (Figure 1).

On entering the study, each smoker was interviewed to
register sociodemographic data,19 smoking behaviour, nico-
tine dependence using the Fagerström test,20 presence of
other smokers at home, and prohibition of smoking in the
workplace. After six, 12 and 24 months, all smokers includ-
ed were questioned by telephone about their current smok-
ing status (‘How many cigarettes did you smoke in the last
15 days?’). All those who reported that they had smoked any
number of cigarettes during this period, participants who
were lost during the follow-up, and those who refused the
interview were included in the analysis and counted as
smokers. All those who claimed to be off cigarettes were
checked by measurement of expired carbon monoxide
using a Micro-Smokerlyzer EC50 (Bedfont Scientific Ltd.).
Those who failed to attend or those who presented with lev-
els greater than 10 parts per million were counted as con-
tinuing smokers. Stop attempts were defined as more than
15 days off cigarettes. At each follow-up assessment, partic-
ipants were questioned as to whether there was any change

in their smoking behaviour since the last telephone call.
When a change was reported, the date of stopping or
relapse was recorded.

Analyses
The proportion of sustained and biochemically validated
abstinence from 12 to 24 months (end-point outcome) in the
intervention and control groups was compared on an
intention-to-treat basis. The effect of cluster allocation of par-
ticipants to the intervention and control groups was quanti-
fied by random effects logistic regression models (SAS soft-
ware procedure NLMIXED) and was found to be negligible
(intraclass correlation coefficient = 0.003). To assess pre-
dictors of stop attempts and validated and sustained absti-
nence, multiple logistic regression analyses (SAS software
procedure LOGISTIC) were performed. All predictive vari-
ables considered in the study; that is, age, sex, social class,
educational level, characteristics of addiction, previous
attempts to stop smoking for three months or more,
absence of smokers at home, and prohibition of smoking in
the workplace, as well as intervention category (that is, AM,
AMF, and AMFN) were initially included in the model. After
assessing the absence of first-degree interaction and/or
confounding effects, variables with the highest P value (P
>0.10) were excluded, one after the other. Otherwise, a for-
ward selection strategy, which yielded the same final results,
was followed. The relapse rate during the follow-up period
was calculated using Kaplan–Meier survival analysis (SAS
software procedure LIFETEST) and characteristics associat-
ed with relapse were determined using Cox proportional
hazards regression analysis (SAS software procedure
PHREG) using the same strategy as that described for logis-
tic regression analysis.

Results
As shown in Table 1, participants in the smoking cessation
programme and controls were similar in respect to demo-
graphic data, educational level and smoking history. Stop
attempts, biochemically confirmed sustained abstinence
proportions between 12 and 24 months of follow-up, and
relapse for all in the intervention group, the AM, AMF and
AMFN subgroups, and controls are shown in Table 2.
Altogether, 7.3% of smokers in intervention practices
stopped smoking, compared with 2.7% in control practices.
The relative probability of sustained and validated cessation
was 2.8 (95% confidence interval [CI] = 1.6 to 4.7) and the
difference between these proportions, which represented
the crude effect attributable to the programme, was 4.7%
(95% CI = 2.7% to 6.7%).

After multivariate analysis (Table 3), independent variables
significantly associated with stop attempts or sustained and
validated abstinence between 12 and 24 months included
following the programme (particularly smokers’ willingness
to engage in the AMF and AMFN therapeutic strategies),
previous attempts to stop smoking, and age. In contrast,
nicotine dependence was negatively associated with the
probability of attempts to stop and success of abstinence.
Interaction effects between pairs of variables analysed were
not observed (P ≥0.52). Analyses were repeated separately
for the group of 1203 patients included in the smoking ces-
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HOW THIS FITS IN

What do we know?
Evidence-based programmes that combine
advice to all smokers with follow-up and
nicotine patches for those ready to stop, have previously been
shown to be feasible and effective in routine general practice
— at least in the short term.

What does this paper add?
The results confirm long-term effectiveness to achieve
sustained abstinence and describe the dynamics of smoking
cessation — attempts to stop and relapses — over two years
of follow-up. Age, previous attempts to stop, and nicotine
dependence are identified as predictors of these outcomes,
allowing time, effort and strategies of the programme to be tai-
lored to the expected probability of success for each smoker.
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Table 1. Baseline characteristics of participants at the beginning of the study.

Smoking cessation programme Controls
(n = 1203) (n = 565)

Women (%) 52.0 48.7  
Age in years, mean (SD) 36.6 (13.0) 37.3 (13.0)  
University education (%) 25.1 20.5  
Social classa

I, manager of large enterprise (%)  7.9 5.7
II, manager of small enterprise (%) 10.6 10.6
III, intermediate employee (%) 36.8 39.1
IV-A, qualified manual workers (%) 27.5 25.7
IV-B, semi-qualified manual workers (%) 12.8 12.4
V, non-qualified (%) 4.3 6.5

Absence of smokers at home (%)b 37.3 36.1
Prohibition of smoking in the workplace (%)c 31.4 39.7  
Smoking history    

Age at start of smoking in years, mean (SD) 17.0 (4.7) 16.8 (4.6)  
Duration of smoking habit in years, mean (SD) 19.6 (12.5) 20.6 (12.3)  
Number of cigarettes a day, mean (SD) 16.6 (9.9) 17.3 (10.8)  
Smoking within five minutes of waking (%) 13.9 13.3  
Fagerström dependence score, mean (SD) 3.4 (2.6) 3.5 (2.6)  
Previous attempts to stop smoking    

Some attempt (%) 46.9 49.4  
Previously stopped ≥3 months (%) 30.1 33.5  
Last attempt within two years (%)d 34.9 40.5  

a Class I: managers in public organisations and enterprises of more than ten employees, professionals with second and third level university
degrees; class II: managers of enterprises of less than ten employees, professionals with first level university degree, senior technicians, artists and
sportsmen/women. bNumber/total participants with available data. cNumber/total participants employed. dNumber/total participants who made
some attempt.

Figure 1. Study profile. aLost subjects and those who refused the follow-up appointments were included in the analysis and counted as
continuing smokers. bPatients who claimed to be abstinent but could not perform carbon monoxide measurement because of accident, tra-
cheostomy or admission to hospital.

4848 patients attended in seven intervention practices

180 excluded; 
38 did not consent

95 lost to follow-upa

5 excluded from the analysisb

88 validated and sustained abstinence
between 12 and 24 months

2070 patients attended in three control practices

71 excluded; 
42 did not consent

39 lost to follow-upa

1 excluded from the analysisb

15 validated and sustained abstinence
between 12 and 24 months
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sation programme as well as for the subset of 211 patients
who carried out the therapeutic plan, and no predictive vari-
ables other than those referred to in Table 3 were found.

The proportion of participants attempting to stop smoking
(more than 15 days of abstinence) was 29.5% in the inter-
vention practices and 16% in controls. The adjusted odds
ratio (AOR) for attempts to stop smoking increased from 1.5
in the AM group, to 10 in the AMF and AMFN groups. AORs
for the probability of sustained and validated tobacco absti-
nence in the three groups were 1.9, 6.6, and 13.1, respec-
tively. Relapses were also associated with the programme,
particularly with implementation of the therapeutic plan.
Older age was more strongly associated with sustained and
validated abstinence than with attempts to stop smoking;
that is, the older the patient was, the more the likelihood of
relapse decreased. The positive effect of previous attempts
to stop smoking and the negative effect of nicotine depen-
dence were of similar magnitude in respect to attempting to
stop and abstinence success (Table 3).

Figure 2 shows that the proportion of confirmed ex-
smokers increased progressively at each follow-up point.
After the initial difference between smokers exposed to the
intervention programme and controls, differences above 4%
between both groups persisted up to the two-year follow-up.
But many people who remained abstinent at some of these
follow-up points eventually relapsed; that is, 35% of people
abstinent at 12 months relapsed in the subsequent 12
months. Among patients who had made an attempt to stop
smoking, median duration of tobacco abstinence was 634
days. Smokers who made an assisted attempt to stop smok-
ing using the therapeutic plan (AMF and AMFN groups)
showed a relapse rate of double that of those who attempt-

ed to stop smoking by themselves (AM and control groups)
(hazard ratio = 2.1, 95% CI = 1.5 to 2.8). In contrast, each
ten years of age determined a decrease in the relapse rate
of 12% (hazard ratio = 0.88, 95% CI 0.78 to 0.99) (Figure 3).

Discussion
Summary of main findings
The smoking cessation programme stimulated patients to
make attempts to stop smoking and to achieve sustained
biochemically confirmed abstinence at a frequency clearly
higher than controls. According to the coefficients of the sta-
tistical model fitted, the probability of smoking cessation can
be predicted, in terms of smokers’ willingness to engage in
the smoking cessation programme, individual preferences
for the therapeutic plan, and personal characteristics, such
as age, history of previous stop attempts and degree of
nicotine dependence. 

The apparent contradictory finding of increased sustained
abstinence together with increased risk of relapse in the
AMF and AMFN groups, compared with the AM group, may
be explained by differences in the distribution of smokers by
stage of change (precontemplation, contemplation, prepa-
ration, action/maintenance),21-23 with a more favourable
stage distribution among participants in the AMF and AMFN
groups. Stop attempts, relapse, and smoking cessation are
characteristic behaviours of late-stage participants.

The strengths and the limitations of the study
The high proportion of participants (96% of smokers includ-
ed) together with the low percentage of patients excluded
(12%, to which should be added a few patients whose
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Table 2. Stop attempts, reported relapse and long-term results.

Smoking cessation programme Controls
n = 565 (%)

AMFN group AMF group AM group The whole programme
n = 132 (%) n = 79 (%) n = 992 (%) n = 1203 (%)

Attempt to stop smoking 
(>15 days), n = 446 80 (60.6) 53 (67.1) 222 (22.4) 355 (29.5) 91 (16.1)
Reported relapse (number/total participants
who made an attempt), n = 183 47 (58.7) 32 (60.4) 78 (35.1) 157 (44.2) 26 (28.6)
Validated and sustained abstinence 
between 12 and 24 months, n = 103 29 (22.1) 13 (16.5) 46 (4.7) 88 (7.3) 15 (2.7)

Table 3. Predictors of long-term smoking cessation, stop attempts and relapse in the multiple regression analysis.

Sustained and validated abstinence  
between 12 and 24 months Attempt to stop 

smoking (>15 days) Relapse rate 
Parameter estimate Adjusted expressed as expressed as hazard

(standard error) OR (95% CI)    adjusted OR (95% CI) ratio (95% CI)

Programme versus controls Intercept = -4.591 (0.435)     
AMFN group 2.573 (0.348) 13.1 (6.6– 25.9) 10.0 (6.5–15.4) 2.2 (1.3–3.6)  
AMF group 1.884 (0.408) 6.6 (2.9–14.6) 10.9 (6.4–18.6) 2.7 (1.6–4.5)  
AM group 0.622 (0.304) 1.9 (1.0–3.4) 1.5 (1.2–2.0) 1.1 (0.7–1.8)a 

Previously stopped ≥3 months 0.561 (0.215) 1.8 (1.1–2.7) 1.6 (1.3 to 2.0) 0.9 (0.7–1.2)a 

Age (each 10 years) 0.278 (0.079) 1.32 (1.13–1.44) 1.11 (1.01–1.21) 0.88 (0.78–0.99)  
Fagerström dependence score -0.111 (0.044) 0.89 (0.82–0.97) 0.89 (0.84–0.93) 0.97 (0.91–1.04)a 

aNot significant. A = advice, M = printed guide to stop smoking, F = follow-up appointments, N = nicotine patches.
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Figure 3. Proportion of participants remaining abstinent among smokers who attempted to stop in the AMF and AMFN groups (assisted
attempt) compared with the AM and control groups (unassisted attempt), according to age.
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presenting disorder was so severe that it categorically
contraindicated the question ‘Do you currently smoke?’) indi-
cates that a poorly selected smoking population was studied. 

Smokers’ motivation at the beginning of the study was not
measured with the purpose of strictly preventing any type of
intervention in controls. In this three-year study, (one year
recruitment, two years follow-up) contamination of controls
may have occurred, and it was considered unethical for
physicians in control practices to assess willingness to stop
smoking but not to offer support for smokers who wanted to
stop. However, a large proportion of the participants in the
control group stopped smoking, which may be partially
explained by the Hawthorne effect as well as by the decreas-
ing trend in smoking in this community over the past 15
years.24 On the other hand, the prevalence of smokers
among all patients attending their GP was 30%, which is
very similar to the prevalence of smokers in this community
(29.5% for the Basque country in 1997).24 All these consid-
erations point in favour of generalisability of our results. 

It should be noted that internal comparisons were not
intended to assess effectiveness of the AM, AMF and AMFN
subgroups. The purpose of this study was to evaluate the
programme comprehensively using a pragmatic approach,
and this made it inadequate for assessing the efficacy of the
different management strategies. These analyses, however,
are useful for predicting the results of patients who selected
these alternatives; however, smokers in these subgroups dif-
fer widely in their motivation to quit, which in turn could play
a confounding role in intervention practices.

Comparison with the existing literature
In those patients willing to stop smoking, a more compre-
hensive anti-smoking strategy that integrated nicotine
replacement therapy achieved better results than the thera-
peutic plan without transdermal nicotine, and this plan in
turn achieved better results than advice only. These findings
are consistent with the well-known efficacy of counselling,
follow-up, and nicotine patches.25,26 The first three months
after stopping smoking have been identified as a high-risk
period for relapse,11 although according to the present find-
ings, which are consistent with data reported by Blondal et
al,27 this high-risk period should be extended to one year. 

Estimations of the expected probability of success are
important for the family physician in regard to prioritisation
of time, effort, and intervention strategies to specific needs
of target population subgroups. The probability of smoking
cessation can be predicted in terms of a smoker’s willing-
ness to engage in the smoking cessation programme, indi-
vidual preferences for the therapeutic plan, and personal
characteristics. Independently of the therapeutic option, this
probability increased by 80% among patients who had pre-
viously made serious attempts to stop smoking, by 32% for
each ten years of age, and decreased by 11% for each nico-
tine dependence point of the Fagerström test. Previous
abstinence, age, and nicotine dependence have also been
recognised as predictors of smoking cessation in studies
carried out in geographical areas very different from the
Basque country.5-10 The role of other predictors of outcome
is controversial. In the present study, like others,13,14 differ-
ences in the success of smoking cessation between men

and women were not observed, although others5,8-10,15,16

have reported greater cessation rates for men than for
women. In agreement with some studies,8 but in contrast to
findings reported by others,10 non-smokers in the household
had no effect on prediction of success in smoking cessation. 

Implications for future research
Family physicians should take advantage of contact with
smokers to encourage and support smoking cessation.
However, in a climate where general attitudes towards
smoking are much less tolerant than in the Basque country,
extra effort by primary care doctors to facilitate smoking ces-
sation and improve stop rates might be less rewarding than
the situation which prevailed in this study. Tailoring of inter-
vention approaches to stage-of-change groups could be
developed to improve patients’ chances of stopping smok-
ing. These individualised strategies warrant further investi-
gation in prospective intervention studies.28
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