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Abstract

Aim: To identify the predictors of six-month continuous abstinence among Greek smokers treated in a Smoking Cessation Clinic,
emphasising the role of sleep disturbance on the outcome.

Methods: A nested case-control design was used. Patients who attended the Smoking Cessation Clinic between November 2004 and
October 2005, and who completed six months of follow-up, constituted the final study population (N=285). The patients were separated
into two groups – those who managed to quit smoking and those who didn’t. The cessation method included pharmacotherapy, one-
to-one behavioral counselling, and follow-up by telephone communication. 

Results: Among various baseline characteristics examined, multivariate regression analysis indicated that the time to first cigarette after
awakening, and use of bupropion, independently predicted abstinence, while awakening during the night was negatively associated with
abstinence.

Conclusion: These multivariate factors, which can positively or negatively affect the outcome, should be taken into account so that
smoking cessation treatment can be individualised.

© 2008 General Practice Airways Group. All rights reserved.
AK Boutou, et al. Prim Care Resp J 2008; 17(1): 32-38. 
doi:10.3132/pcrj.2008.00009

Keywords smoking cessation, predictors, six-month continuous abstinence, clinical practice

* Corresponding author: 36 St Vasileiou str, Kalamaria, 55133, Thessaloniki, Greece.
Tel: +30 231 035 0178   E-mail: afboutou@yahoo.com

32

Introduction
Cigarette smoking is a major cause of lung cancer,
cardiovascular disease and chronic obstructive pulmonary
disease (COPD), resulting in 1.2 million deaths annually
according to the World Health Organization (WHO).1 Since
tobacco use is the single largest avoidable cause of death and
disability in developed countries,2 achieving life-long
abstinence is an important public health goal. With natural
quit rates being around 7%,3 smoking cessation intervention
programs are of interest if they can increase the rates of

abstinence. Nicotine replacement therapy (NRT) and
bupropion SR, in combination with behavioral counselling,
are recommended by WHO as effective methods to treat
tobacco dependence among motivated smokers.1

An important clinical aspect related to smoking cessation is
the identification of factors which can predict the outcome of
an attempt to quit; at present, no accurate and consistent
determinants of abstinence have been found. Demographic
parameters,4,5 socio-economic characteristics,4,5 psychological
factors,6 smoking history,4 and severity of dependence6,7 have
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been studied both in aided and unaided smoking cessation,
but results are still conflicting. Moreover, although sleep-
related symptoms of nicotine withdrawal may make smoking
cessation more difficult and relapses more frequent, data on
their predictive value on successful abstinence are limited.8

A survey that assessed the anti-smoking climate in Poland
and other European Union countries, indicated the existence of
significant dissimilarities both on quitting behavior and
attitudes relating to smoking among their resident smokers.9

These differences suggest that the predictors of aided smoking
cessation should be individually assessed in smoker populations
of different countries, particularly in real-life clinical practice.
With smoking-related mortality being higher in Greece than in
the rest of the European Union (260.14 per 100,000 deaths
versus 229.14 per 100,000 deaths in 2000)10 and the smoking
prevalence rising above 34% in some areas of this country,11

investigation into the factors that can affect smoking cessation
outcome during clinical practice is of great importance.

Therefore, the objective of the present study was to
determine, for the first time, the predictors of continuous six-
month abstinence among Greek smokers treated in a Smoking
Cessation Clinic (SCC), emphasising the role of sleep-related
symptoms secondary to nicotine withdrawal.

Methods
Study design
The present study used a nested case-control design. The
initial cohort consisted of 408 smokers – 240 (58.8%) men
and 168 (41.2%) women – aged 18 and over, who didn’t
have a history of psychiatric disorder, used no other type of
tobacco than cigarettes, were self-referred to the SCC, and
underwent smoking cessation therapy from 1st November
2004 until 31st October 2005. Subjects who completed six
months of follow-up were the study population, and they
were separated into two groups – those who quit smoking
(“cases”) and those who failed to quit (“controls”) – see
Figure 1. A total of 285 subjects (175 (61.4%) men and 110
(38.6%) women) fulfilled the above criteria and were
included in the analysis. The comparison between the final
study population and the initial cohort showed no significant
differences in any of the characteristics studied (data not
shown). All subjects participated in the study after providing
informed consent, and the project was approved by the
institution’s ethical committee. 
Subject evaluation
Pre-treatment Questionnaires: Subjects were given 15
minutes to complete a) the eight-item Fagerstrom Tolerance
Questionnaire (FTQ)12 and b) a questionnaire which assessed
the following: demographic data; information on smoking
history and previous quit attempts; desire to stop smoking;
self-confidence in quitting; ability to recognise and avoid

certain situations/temptations to smoke; and intention to set
a “target date” for smoking cessation (Tables 1 and 2).

Medical session: Treating physicians examined the subjects
and recorded their exhaled carbon monoxide (CO) levels.
Bupropion SR (150 mg once daily for 6 days, increasing on
the 7th day to 150 mg twice daily) was prescribed to all
subjects, unless the presence of known contraindications
dictated the use of NRT (transdermal 16-hour patches of 15,
10 and 5 mg dose, or nicotine gum of 2 mg dose), according
to guidelines. Total duration of prescribed therapy was eight
weeks and a target quit date for all participants was set
within two weeks from the medical session.3,13,14 Patients also
received a one-to-one 30-minute behavioral cessation
intervention in a structured form, self-help leaflets for
smoking cessation, and diaries to record the initiation of
treatment, target quit-day and number of cigarettes smoked
daily, during the whole six-month period.

Follow-up: Follow-up included telephone calls once a
week during the first month of cessation and once every two
weeks during the second month. Follow-up calls have been
previously described to be effective for long-term smoking
cessation.6,15 Telephone calls were prescheduled at the
medical session, were made by the smoker to the examining
physician, and had the form of brief (lasting three minutes)
counselling. During telephone contact on the second day of
abstinence, subjects were asked to rate the intensity of nine
DSM-IV nicotine withdrawal symptoms, using a 0-4 scale16

(Table 2). Six months after the medical session all smokers
were contacted by telephone in order to identify those who
had quit smoking. Smoking cessation was defined as 
six-month continuous abstinence, lasting from the scheduled
quitting day until the moment of telephone contact.
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Subjects who attended the smoking cessation clinic
and were eligible for the study

Initial cohort

N=408

Subjects who completed six months of
follow up

Final study population

N=285

Subjects who didn’t quit smoking

N=206

Subjects who quit smoking

N=79

Figure 1.  Study flowchart: from the 408 patients who
attended the SCC and were willing and eligible for the
study (initial cohort), 285 completed six months of
follow-up and constituted the final study population.
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Variables Study Quit Didn’t quit OR p

population (%) smoking (%) smoking (%) (CI: 95%)

Gender

male 61.4 29.1 70.9 1.26 (0.74 to 2.18) 0.40

female 38.6 24.5 75.5 referent –

Desire to quit smoking:

a lot 78.4 32.2 67.8 4.042 (1.38 to 6.85) 0.007

quite enough 7.4 10.0 90.0 0.95 (0.16 to 5.67) 0.80

little 14.1 10.5 89.5 referent –

Self-confidence in quitting:

a lot 13.7 37.8 62.2 2.60 (1.13 to 6.0) 0.022

quite enough 49.4 30.6 69.4 1.88 (1.01 to 3.50) 0.044

little 36.9 19.0 81.0 referent –

Ability to recognise conditions that are temptations to smoke:

very strong 61.5 26.4 73.6 0.64 (0.26 to 1.55) 0.32

quite strong 29.1 27.3 72.7 0.67 (0.26 to 1.74) 0.41

not strong at all 9.4 36.0 64.0 referent –

Thinking to set a “target date” for smoking cessation:

very often 50.2 25.2 74.8 1.18 (0.50 to 2.83) 0.71

sometimes 36.4 31.6 68.4 1.61 (0.66 to 3.96) 0.29

few times 13.4 22.2 77.8 referent –

Number of cigarettes/day in the past year:

≤15 7.8 32.7 67.3 0.70 (0.23 to 2.20) 0.54

16-25 30.1 36.5 63.5 1.82 (1.04 to 3.19) 0.036

≥26 62.1 24.0 76.0 referent –

Time to first cigarette after awakening:

> 30 min 21.4 45.0 55.0 2.78 (1.53 to 5.06) 0.001

≤ 30 min 78.6 22.7 77.3 referent –

Whether seriously attempted to quit smoking in the past:

yes 77.2 30.5 69.5 2.32 (1.12 to 4.90) 0.022

no 22.8 15.9 84.1 referent –

Methods used to quit smoking in the past:

i) “cold turkey”

yes 67.8 32.0 68.0 1.97 (1.05 to 3.70) 0.033

no 32.2 19.3 80.7 referent –

ii) gradual reduction

yes 31.5 25.9 74.1 0.88 (0.49 to 1.60) 0.68

no 68.5 28.4 71.6 referent –

iii) other methods

yes 22.6 25.9 74.1 0.89 (0.46 to 1.73) 0.73

no 77.4 28.1 71.9 referent –

Pharmacotherapy used:

Bupropion SR 49.1 36.6 63.4 2.54 (1.40 to 4.55) 0.002

NRT 7.3 20.0 80.0 1.10 (0.34 to 3.62) 0.87

None 43.6 18.5 81.5 referent –

Table 1. Baseline characteristics of the study population and univariate predictors of continuous six-month abstinence
(categorical and ordinal variables).
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Moreover, subjects were asked about the pharmacotherapy
they had used and its total duration. Three attempts to
contact every subject were made in total, at different hours of
the day and days of the week (weekends and holidays
included). If there were three unsuccessful attempts, the
subject was excluded from the final study population.
Statistical analysis
Statistical analysis was performed using the SPSS (Statistical
Package for Social Sciences) version 11.5 for Windows 2000
XP (SPSS Inc., Chicago, IL, U.S.A.). Continuous variables are
presented as mean value±1 standard deviation (mean±SD)
and categorical variables as % percentage values.

Bupropion SR reaches steady-state plasma concentration
during the second week of treatment,14 while for NRT the 2-
week minimum timeframe has been previously used so that
symptoms of nicotine deprival are effectively controlled.17 This
is why patients who received pharmacotherapy for less than
two weeks were included in the category of those who didn’t
receive any medication, and total duration of pharmacotherapy
was calculated only for subjects who received medication for at
least two weeks. The comparison between subjects who
received and those who didn’t receive any medication showed
no significant differences in their baseline characteristics (data
not shown).

Predictors of outcome were investigated with univariate
and multivariate analysis. In the first part, the group of subjects

who quit smoking was compared to the group of subjects who
didn’t quit for the total number of baseline characteristics,
using x2 test for categorical variables and independent samples
Student’s t-test for continuous variables. The effect of
categorical variables on abstinence was assessed by estimating
the odds ratios (ORs) and their corresponding 95% confidence
intervals (95% CIs). Each variable’s last subgroup was used as
the reference, against which ORs for the rest of the subgroups
were calculated. The effect of continuous variables on
abstinence was assessed using differences between means
(DMs) and their corresponding 95% CIs. In the second part, all
variables previously identified as having an influence on six-
month continuous abstinence were included into a stepwise
multivariate logistic regression analysis. Adjusted ORs and their
corresponding 95% CIs were used to describe a variable’s
effect as an independent predictor of six-month continuous
abstinence; all categorical variables were interpreted in terms
of the left-out reference category.

Results
Pretreatment and treatment characteristics of the subjects are
presented in Table 1 and Table 2. The overall continuous six-
month abstinence rate was 27.4%. Although bupropion SR
and NRT were prescribed to 87.0% and 12.3% of patients,
respectively, only 56.4% of the study population eventually
received pharmacotherapy. Treatment compliance was 56.3%
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Variables Study Quit Didn’t quit Difference between p

population smoking smoking means (95% CI)

Age (years) 44.5±11.2 42.3±11.0 45.3±11.2 -2.96 (-5.86 to -0.60) 0.046

Exhaled CO (ppm) 18.5±8.5 17.2±7.2 19.0±8.9 -1.80 (1.29 to -4.35 0.16

Age started regularly smoking (years) 19.4±5.2 19.1±5.1 19.5±5.3 -0.40 (0.70 to -1.73) 0.61

Total smoking duration (years) 25.0±10.5 23.1±10.2 25.7±10.5 -2.60 (1.39 to -5.29) 0.07

Number of previous, serious smoking cessation attempts 3.5±5.7 3.2±4.3 3.5±6.2 -0.27 (-1.95 to 1.40) 0.75

DSM-IV nicotine withdrawal symptom scale:

i) intense desire to smoke 2.3±1.5 2.2±1.5 2.4±1.5 -0.20 (-0.57 to 0.24) 0.43

ii) depressive or dysphoric mood 0.8±1.2 0.6±1.1 0.9±1.3 -0.30 (-0.62 to 0.06) 0.10

iii) insomnia 0.8±1.3 0.6±1.1 0.9±1.3 -0.30 (-0.63 to 1.00) 0.15

iv) awakening during night 0.8±1.2 0.4±0.9 0.9±1.4 -0.50 (-0.74 to -0.16) 0.002

v) irritability; frustration; anger 2.0±1.5 2.0±1.5 2.0±1.5 0.00 (-0.44 to 0.40) 0.91

vi) anxiety 2.5±1.4 2.2±1.5 2.6±1.3 -0.40 (-0.76 to 0.02) 0.05

vii) difficulty in concentrating 1.5±1.4 1.4±1.4 1.5±1.4 -0.10 (-0.44 to 0.34) 0.80

viii)restlessness 2.0±1.4 2.0±1.4 1.9±1.4 0.10 (-0.34 to 0.46) 0.76

ix) increased appetite 1.9±1.4 1.9±1.5 1.8±1.4 0.10 (-0.35 to 0.46) 0.78

FTQ 7.3±1.8 7.0±1.7 7.4±1.8 0.40 (-0.88 to 0.04) 0.07

Table 2. Baseline characteristics of the study population and univariate predictors of continuous six-month abstinence
(continuous variables).
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for bupropion SR and 60.0% for NRT. Bupropion SR was used
for 4.8±2.3 weeks and NRT for 6.1±3.6 weeks; however, the
duration of bupropion use didn’t differ significantly (p=0.7)
between subjects who quit and those who didn’t quit
smoking. Subjects made 3.2±1.6 telephone follow-up calls;
the number of calls didn’t differ (p=0.5) between those who
quit and those who didn’t quit smoking.
Univariate analysis of predictors of six-month
abstinence
Older age, the desire to quit (‘a lot’ versus ‘little’), self-
confidence in quitting (‘a lot’ versus ‘little’ and ‘quite enough’
versus ‘little’), the number of cigarettes smoked per day (16-
25 versus ≥26), time to first cigarette after awakening being
longer than 30 minutes, existence of previous serious quit
attempts, use of the “cold turkey” method to quit smoking in
the past, and bupropion SR use (versus no pharmacotherapy),
were found to be positively associated with quitting. 

Awakening during the night was the only parameter
found to be negatively associated with six-month continuous
abstinence – see Tables 1 and 2.
Multivariate analysis of predictors of six-month
abstinence
Because of the strong correlation between “previous serious
attempt to quit” and use of the “cold turkey” method to
quit, only the variable with the highest OR (previous serious
attempt to quit) was included in the multivariate model. 

The final stepwise logistic regression model identified the
following three variables as independent predictors of the
smoking cessation intervention outcome: time to first
cigarette after awakening being longer than 30 minutes;
bupropion SR use versus no pharmacotherapy use; and
awakening during the night (Table 3). The first two variables
predict a successful outcome, while awakening during the
night constitutes a predictor of six-month abstinence failure. 

Discussion
The present study is the first one to identify the determinants

of continuous six-month abstinence for Greek smokers
following treatment in a SCC in real-life clinical practice.
Bupropion SR use, and the time to first cigarette after
awakening being longer than 30 minutes, independently
predicted a successful outcome, confirming previous data.
However, this is the only study, to the best of our knowledge,
which indicates that awakening during the night is an
independent predictor of continuous abstinence failure.

In this study, the use of bupropion SR was a significant
predictor of smoking cessation; drug administration increased
the odds of six-month abstinence by 2.89 times, compared to
no pharmacotherapy use. A Cochrane Library meta-analysis
of 5 double-blind clinical trials estimated bupropion’s odds
ratio for smoking cessation to be 2.73.18 The present study
indicates that the real-life effectiveness of bupropion is similar
to the one observed in the active drug group of placebo-
controlled clinical trials. However, it is quite interesting that
subjects who quit used bupropion for an average period of
5.1 weeks; that is three weeks less from what is
recommended.12 Moreover, although the use of bupropion SR
for at least two weeks independently predicted abstinence,
further prolongation of its administration didn’t seem to
increase success rates, since duration of use didn’t differ
significantly among those subjects who remained abstinent
and those who didn’t. Greater length of time on bupropion
treatment has been previously associated with increased odds
of smoking cessation;12 the present clinical setting, though,
didn’t confirm this finding.

Time to first cigarette after awakening, a common
measure of nicotine dependence, was found to be the most
significant predictor of cessation; lighting the first cigarette
after at least 30 minutes increased the odds of abstinence by
about 5 times, confirming previous findings that a long time
to the first cigarette may predict both long-term5 and
medium-term16 abstinence. The role of nicotine dependence
as a risk factor for smoking following bupropion treatment7 or
various non-bupropion therapies19 is well known. However,
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Variables Adjusted 95% CI
p

OR for Adjusted OR

Time to first cigarette after awakening

>30 min 5.033 1.57 to 8.10 0.006

≤30 min referent – –

Awakening during night 0.607 0.39 to 0.95 0.029

Pharmacotherapy used:

Bupropion SR 2.886 1.05 to 7.90 0.039

NRT 2.95 0.50 to 17.45 0.23

None referent – –

Table 3. Multivariate predictors of continuous six-month abstinence.
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there are conflicting results as to which specific variables may
predict more accurately the severity of dependence and the
successful outcome. Fagerstrom score and daily consumption
of cigarettes indicated a predictive value in some studies,5,6

whereas in others they were not associated with the
outcome20-22 – as is the case in the present study.

Perhaps the most important finding of this study is that
awakening during the night was found to be strongly
associated to the outcome; one unit of increase in the
symptom intensity score decreased the odds of six-month
abstinence by 39%. Sleep disturbance, mostly insomnia, can
be an adverse effect of smoking cessation
pharmacotherapy;17 however, awakening during the night
remained a significant predictor of abstinence even after
pharmacotherapy use was entered in the stepwise
multivariate model, indicating that the first is an independent
predictor of the outcome. Nicotine deprival has been shown
to increase significantly the number of relative arousals,23 and
nocturnal awakening has been reported to be present in up
to 39% of cases of smokers deprived of nicotine.24 Given the
fact that sleep disorders have been associated with increased
relapses among smokers, they should be taken into account
in smoking cessation programs, since relieving them may
increase smokers’ odds to remain abstinent.9 Moreover, this
study’s findings indicate that sleep pattern during smoking
cessation and abstinence should be further investigated using
nocturnal polysomnography. This could address a major gap
in the literature, since the existing data on laboratory-based
assessment of the effects of smoking cessation on sleep is
very limited.25

The strength of this study includes its prospective nested
case-control design. Interviewer biases were minimised, since
the investigator was blinded to the outcome when recording
baseline characteristics of the participants. Recall bias were
also minimised, since subjects gave information about their
attitude towards quitting and their smoking behavior just
before attempting to quit. The same applies to nicotine
withdrawal symptoms, since they were recorded during the
second day of abstinence and not retrospectively. Moreover,
successful outcome and predictors of abstinence were assessed
for the total number of the study population, regardless of the
kind of therapy used and the duration of medication, in order
for the findings to represent the reality of every-day clinical
practice.

As the study was conducted in an outpatient setting and
follow-up relied on telephone communication, certain
measurements were not feasible and could be considered as
limitations of this study. Several authors have evaluated the
potential disparity between self-reported results and those
obtained by objective measures of the exhaled CO level.
Findings have varied, depending on the study population.22

However, a meta-analysis of 51 comparisons between self-
reported behavior and biochemical measures indicated that
self-reports were accurate in most studies.26 Moreover, self-
reporting has been described as a useful tool, not only since
it is less expensive, but also since it it is more accessible than
biochemical validation.27

The lack of objective measurement of adherence
constitutes another limitation. The use of automated pill
counters or blood levels can provide accurate estimates of
medication adherence,28,29 but this was not the issue in this
study, since the objective was to assess the intervention’s
effectiveness in everyday practice, without reproducing the
“controlled environment” of a clinical trial. There was also an
effort to minimise “recall bias” of the subjects, by prompting
them to complete their diaries on an everyday basis and to
keep them until follow-up was completed. Effectiveness of
NRT as an aid for smoking cessation has been repeatedly
indicated; a Cochrane Library review of 89 trials of various
types of nicotine medications calculated an odds ratio of 1.74
for all forms of NRT.30 However, the present study failed to
indicate an association between NRT use and six-month
abstinence, possibly due to the small number of subjects who
underwent nicotine medication treatment.

Conclusions
The variables that independently predicted continuous six-
month abstinence among Greek smokers treated in a SCC
were the time to first cigarette after awakening being longer
than 30 minutes and use of bupropion SR for at least two
weeks. Awakening during the night was found to be a
negative predictor of the outcome. The presence or absence
of these predictors should always be examined during
smoking cessation interventions, so that smokers who are at
higher or lower “risk” of failing abstinence can be identified
early. This could lead to individualised treatments with more
intensive interventions and closer follow-up of those who are
more likely to fail. Future studies on different populations,
including laboratory assessment of the impact of smoking
cessation on sleep, are needed to increase further our
knowledge in this field.
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