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Introduction

Smoking is now considered a chronic disease caused 
by nicotine dependence and is one of the main risk 
factors for various diseases. Exposure to tobacco smoke, 
either through the direct consumption of tobacco or 
its derivatives or in the environment (second-hand 
smoke), causes roughly 6 million deaths a year and is 
considered a worldwide health problem.(1) Despite the high 
prevalence of smoking in some countries, there has been 
an overall decrease in the number of smokers in recent 
decades, possibly due to public policies that have been 
implemented, together with increased access to smoking 
prevention and treatment. Annual reductions in smoking 
prevalence have been reported: 0.6% in Japan; 0.7% 
in the United States; and 0.8% in the United Kingdom. 
In Brazil, the prevalence of smoking declined from 32% 
in 1989 to 17.1% in 2008, representing a reduction of 
0.78% per year.(2)

Despite the general advances in smoking control, the 
high rates of treatment failure in smoking cessation 
programs constitute a cause for concern.(3) Among 
the various complicating factors are high levels of 
anxiety, depression, and stress, as well as a low level of 
motivation for change, on the part of patients who seek 

treatment via smoking cessation programs.(3-5) Most of 
the currently available forms of smoking treatment have 
some weaknesses, and researchers have been seeking 
new approaches in order to improve the success rates 
of smoking cessation programs.

Consensuses and guidelines for smoking cessation 
interventions suggest that combining psychological support 
and the use of first-line pharmacotherapy (with nicotine 
replacement therapy, bupropion, or varenicline) increases 
the chances of treatment success.(3) Cognitive-behavioral 
therapy (CBT) is an important psychological intervention for 
the treatment of the nicotine dependence itself and plays 
a pivotal role in successfully treating and restructuring 
the lives of smokers.(6)

Smokers who decide to quit but are unable to do so on 
their own are the ones who seek out health care services 
for treatment. Among those, only 3% succeed in quitting 
without the aid of CBT and medication, and there is always 
a significant proportion of patients who relapse.(3) For 
smokers who seek treatment at specialized centers, the 
process of quitting is arduous, especially while coping 
with the ambivalence that nicotine dependence entails. 
They are aware of the harm that smoking causes but 
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continue smoking because of their great dependence 
on the drug.(3)

Some patients are able to quit smoking with minimal 
suffering, whereas others try several times and are 
unable to quit. It is possible that certain individual 
characteristics, such as those related to the psycho-
logical state of the patient, are responsible for these 
different profiles. There could be changes in the levels 
of patient anxiety, depression, motivation for change, 
and stress during the process of smoking cessation. (5) 
Therefore, the present study was aimed at evaluating 
the influence of the interventions typically applied 
(medications and CBT) on factors believed to make 
smoking cessation more difficult.

Methods

This was a cohort study in which the patients evaluated 
were over 18 years of age and spontaneously sought 
out the smoking cessation program at one of four 
health care facilities in the city of Cuiabá, Brazil: the 
Campo Velho Health Center; the Júlio Müller University 
Hospital; the Coxipó Multidisciplinary Clinic; and the 
Planalto Multidisciplinary Clinic. All smokers who enrolled 
in one of those programs between May and August of 
2012 were invited to participate in this study. 

There were 216 smokers who initially agreed to partic-
ipate in the study. Of those, 74 (34.26%) abandoned the 
program before the end of the six-month study period 
and 142 (65.74%) completed the treatment within that 
period, the latter group therefore comprising the study 
population. As shown in Figure 1, the patients were 
evaluated at three different time points: at the initial 
evaluation (at enrollment), designated evaluation 1 
(E1), at the mid-treatment evaluation (after 45 days 
of treatment with medication and CBT), designated 
evaluation 2 (E2), and at the end of the six-month 
study period, designated evaluation 3 (E3).

During the initial interview, the patients were evaluated 
by the physician responsible for the program and 
subsequently received the appropriate medication. 
They were also submitted to an initial psychological 
evaluation by the lead researcher (a psychologist), 
who applied the various psychometric instruments, 
counseled the patients in relation to the proposed 
treatment plan, and scheduled the first CBT session.

After data collection at E1, the patients were invited 
to attend four weekly 90-min group CBT sessions (10-
15 patients each). As has been recommended,(7) they 
were also offered the option to attend five follow-up 
sessions, at 15, 30, 60, 90, and 180 days after the 
initial four-week treatment period.

The instruments employed were as follows:
•	 a standardized questionnaire, in two parts: 

Part I—sociodemographic profile; and Part 
II—smoking status, including data related 
to the smoking history, number of cigarettes 
smoked per day, and age at onset of the 
smoking habit

•	 the Fagerström Test for Nicotine Dependence 

(FTND),(8,9) patients scoring above the mean 
being considered highly dependent on nico-
tine 

•	 the University of Rhode Island Change As-
sessment (URICA) scale,(10,11) which is used 
in order to assess the level of motivation for 
change (stage of change) in patients, who 
were thus categorized as being in the pre-
contemplation/contemplation or prepara-
tion/action stages

•	 the Beck Anxiety Inventory (BAI),(12,13) which 
consists of a list of 21 common symptoms 
characteristic of anxiety, the level of anxi-
ety in our patients thus being categorized as 
minimum/mild or moderate/severe

•	 the Beck Depression Inventory (BDI),(13,14) 
which comprises 21 items scored on a four-
point scale, with scores of 0-3 corresponding 
to increasing degrees of severity of depres-
sion, which was thus categorized in our pa-
tients as minimum/mild or moderate/severe

•	 the Inventário de Sintomas de Stress para 
Adultos de Lipp (ISSL, Lipp Inventory of 
Stress Symptoms for Adults),(15) developed 
for use in Brazil, which (on the basis of phys-
ical and psychological symptoms) identifies 
stress and stratifies it by phase (alarm, re-
sistance, near exhaustion, and exhaustion), 
our patients thus being dichotomized into a 
stress group and a no stress group

In the second and third evaluations (phases 2 and 
3, respectively), the same psychometric instruments 
(URICA, BAI, BDI e ISSL) were again applied.

The FTND, URICA scale, BAI, and BDI have all been 
translated to Portuguese and validated for use in 
Brazil.(9,11,13) Although the URICA scale was validated 
in illicit drug users,(11) it can also be considered valid 
for smokers in Brazil.

The data were checked and were double entered 
into the EpiData program, version 3.1 (EpiData 
Association, Odense, Denmark), after which they were 
analyzed in the statistical programs STATA, version 
13.0 (StataCorp LP, College Station, TX, USA) and the 
Statistical Package for the Social Sciences, version 
17.0 (SPSS Inc., Chicago, IL, USA). The data were 
initially analyzed descriptively, with measurements of 
position and variation (mean, median, and standard 
deviation), as well as with box plots. Subsequently, 
an inferential analysis was carried out, and the data 
distribution was observed. For continuous variables 
without normal distribution, we used nonparametric 
tests (e.g., the Wilcoxon test) to make paired com-
parisons. The Wilcoxon test for paired samples was 
used in order to determine whether the measurements 
of the position of two samples were equal, if the 
samples were dependent.(16) In all comparisons, a 
level of significance of 0.05 (p < 0.05) was adopted. 
To compare treatment failure with treatment success 
(smoking cessation), we performed an inferential 
analysis of the data, comparing two proportions 
(when the distribution was normal) and calculating the 
respective 95% confidence intervals. To determine the 
magnitude of the difference between two proportions, 
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Figure 1. Number of patients attending cognitive behavioral therapy (CBT) sessions over the course of a six-month 
smoking cessation treatment program in the city of Cuiabá, Brazil, 2013. E1: initial (baseline) evaluation; E2: mid-
treatment evaluation (after 45 days of treatment with medication and CBT; and E3: final evaluation (and at the end of 
the treatment period).

we used the test for two proportions, with a level of 
significance of 0.05 (α < 0.05).(17,18)

This study was evaluated and approved by the 
Research Ethics Committee of the Júlio Müller Uni-
versity Hospital (Protocol nos. 0106612.6.0000.5541 
and 19548). All participating patients gave written 
informed consent.

Results

All of the participants were treated with the same 
protocol: nicotine replacement therapy, bupropion, 
and CBT. Among those who completed the six-month 
treatment protocol, the treatment success rate was 
57.04%.

In the study sample, there was a predominance of 
females, who accounted for 100 (70.42%) of the 142 
participants; 90 of the participants (63.38%) were 
between 40 and 59 years of age; 79 (55.63%) had 
no steady partner; 127 (89.44%) had children; 101 
(71.13%) had had over 8 years of schooling; and 81 
(57.04%) were currently employed. Regarding monthly 
family income, 66 (46.48%) of the participants earned 
less than three times the national monthly minimum 
wage, which was, in Brazilian reals (R$), R$ 622.00 
at the time of the interview. Of the 142 patients 
evaluated, 114 (80.28%) had smoked for 20 years 
or more; 56 (39.44%) smoked 11-20 cigarettes/day; 
and 98 (69.01%) had a FTND score ≥ 6 (indicating 
high or very high nicotine dependence).

Of the 142 patients who completed the six-month 
treatment protocol, 81 (57.04%) were able to quit 
smoking. Of those 81 patients, 53 (65.4%) chose to 
quit abruptly (“cold turkey”).

Figure 2 shows the distribution of the patients 
by stage of change category (based on the URICA 
scale scores) at the three time points evaluated. At 
E1, 20.42% of the sample (29 patients) were in the 
preparation/action stages, and that proportion rose 
to 82.39% (117 patients) by E3. In addition, the 
proportions of patients with URICA scale scores indicative 
of the precontemplation/contemplation stages were 

significantly lower at E2 and E3 than at E1 (p < 0.001 
for both), although the difference between E2 and E3 
was less than significant (p = 0.499).

As depicted in Figure 3, the mean BAI scores in 
phases 1, 2, and 3 were 17.58 ± 11.44 (median, 
16.00), 13.02 ± 10.22 (median, 11.00), and 12.61 ± 
10.75 (median, 10.00), respectively. In comparison 
with the BAI scores recorded at E1, those recorded 
at E2 and E3 were significantly lower (p < 0.001 for 
both), although no such difference was observed 
between E2 and E3. 

Figure 4 shows the BDI scores at all three time 
points evaluated. The mean BDI scores at E1, E2, and 
E3 were 16.01 ± 9.99 (median, 14.00), 11.87 ± 9.13 
(median, 10.00), and 10.55 ± 9.58 (median, 8.00), 
respectively. The scores were significantly lower at 
E2 and E3 than at E1 (p < 0.001 for both), as well as 
being significantly lower at E3 than at E2 (p = 0.003). 

Figure 5 shows the distribution of the patients 
stratified by the level of stress (stress vs. no stress, 
based on the ISSL scores) at the three time points 
evaluated. In comparison with E1, the proportion of 
patients in the stress group was significantly lower at 
E2 and E3 (p = 0.002 and p = 0.025, respectively). 
However, the difference between E2 and E3 was less 
than significant (p = 0.662).

Table 1 details the differences between the patients 
who continued to smoke and those who did not, over 
the course of the treatment, stratified by whether 
or not the treatment was eventually successful, in 
terms of the level of motivation for change (URICA 
scale scores), level of anxiety (BAI scores), severity 
of depression (BDI scores), and level of stress (ISSL 
scores). As can be seen in the table, the treatment 
was more likely to fail if patients remained in the 
preparation/action stages of change until E3 (p < 
0.001; ΔURICA, −40.98); continued to have minimum/
mild anxiety until E3 (p = 0.0007; ΔBAI, −18.80); or 
exhibited minimum/mild symptoms of depression at 
E2 (p = 0.0007; ΔBDI, −19.61) or at E3 (p = 0.0007; 
ΔBDI, −17.99). However, the level of stress (ISSL 
score) did not have a statistically significant effect on 
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Figure 5. Distribution of patients by level of stress (stress 
category), based on the Inventário de Sintomas de Stress 
para Adultos de Lipp (ISSL, Lipp Inventory of Stress 
Symptoms for Adults) scores, at the three time points 
evaluated during a six-month smoking cessation treatment 
program in the city of Cuiabá, Brazil, 2013.

Figure 2. Distribution of patients by level of motivation 
(stage of change category, based on the University of Rhode 
Island Change Assessment scale scores) at the three time 
points evaluated during a six-month smoking cessation 
treatment program in the city of Cuiabá, Brazil, 2013.

Figure 3. Distribution of patients by level of anxiety (based 
on the Beck Anxiety Inventory scores) at the three time 
points evaluated during a six-month smoking cessation 
treatment program in the city of Cuiabá, Brazil, 2013. 
*Outlier.

Figure 4. Distribution of patients by severity of depression 
(based on the Beck Depression Inventory scores) at the 
three time points evaluated during a six-month smoking 
cessation treatment program in the city of Cuiabá, Brazil, 
2013. *Outlier.

the outcome of the treatment or on the propensity of 
smokers to relapse over the course of the treatment 
period. Although quitting smoking apparently contrib-
uted to the significant reductions in symptoms, the 
absolute increase in the differences between E1 and 
the subsequent evaluations indicates that the effects 
of the interventions were also significant.

Discussion

In the present study, we observed that the number of 
patients who transitioned from the precontemplation/

contemplation stages of change to the preparation/
action stages was greatest between E1 and E2, the 
period in which the CBT portion of the intervention 
was most intense (weekly sessions). Therefore, it 
is possible that the CBT, rather than the bupropion, 
was responsible for that change. Other authors who 
evaluated the effectiveness of CBT in smoking cessation 
treatment have suggested the same.(19)

Our findings serve to alert health care professionals 
who enroll and treat patients in cessation programs to 
the need to focus on patient motivation, because the 
majority of smokers seeking help are not truly ready 
to quit smoking. Strengthening patient motivation is 
essential to encouraging behavioral changes, and it is 
fundamental to focus on the ambivalent behavior of 
smokers who want to quit smoking but simultaneously 
feel incapable of doing so.(20) Therefore, it is suggested 
that the health professionals involved in the dynamics 
of the cessation process conduct a motivational 
interview, using individualized therapeutic interventions 
for smokers who are unmotivated or unprepared 
and ambivalent, encouraging them to reflect upon 
and make changes in their behavior so that they 
can advance to the action stage.(21) Miller & Sanchez 
defined six motivational elements that are essential to 
making such changes: feedback (provide feedback); 
responsibility (emphasis on patient responsibility); 
advice (direct counseling to achieve changes); menu 
(alternatives, options, and choices); empathy; and 
self-efficacy (patients must believe in their own 
capacity to change). (22) This is in accordance with the 
transtheoretical model of behavior change, the main 
assumption of which is that successful self-initiated 
changes are related to the application of the right 
strategies (processes) at the right time (stages).(23)

Another important finding of the present study 
was the change in the BAI scores over the course of 
smoking cessation treatment (reductions from E1 to 
E2 and from E1 to E3). There have been few studies 
of changes in the level of anxiety among smokers 
during the cessation process, which makes it difficult 
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Table 1. Comparison between patients in whom smoking cessation treatment was ultimately successful and those in 
whom it was not, in terms of the levels of motivation, anxiety, depression, and stress, over the course of a six-month 
treatment period, in the city of Cuiabá, Brazil, 2013.

Variable Time Category Treatment outcome Δa p
Failure Success

(days) n % n %
Motivationb 0 Precontemplation/contemplation 52 85.24 61 75.31 −9.94 0.132

Preparation/action 9 14.75 20 24.69
45 Precontemplation/contemplation 17 27.87 4 4.94 −22.93 < 0.001*

Preparation/action 44 72.13 77 95.06
180 Precontemplation/contemplation 25 40.98 0 0.00 −40.98 < 0.001*

Preparation/action 36 59.02 81 100
BAI 0 Moderate/severe 28 45.90 26 32.10 −13.80 0.093

Minimum/mild 33 54.10 55 67.90
45 Moderate/severe 19 31.15 12 14.81 −16.34 0.022

Minimum/mild 42 68.85 69 85.19
180 Moderate/severe 19 31.15 10 12.35 −18.80 0.007

Minimum/mild 42 68.85 71 87.65
BDI 0 Moderate/severe 22 36.07 21 25.92 −10.15 0.196

Minimum/mild 39 63.93 60 74.08
45 Moderate/severe 21 34.42 12 14.81 −19.61 0.007

Minimum/mild 40 65.58 69 85.19
180 Moderate/severe 17 27.87 8 9.88 −17.99 0.007

Minimum/mild 44 72.13 73 90.12
ISSL 0 Stress 42 68.85 51 62.96 −5.89 0.461

No stress 19 31.15 30 37.04
45 Stress 36 59.02 39 48.15 −10.87 0.195

No stress 25 40.98 42 51.85
180 Stress 38 62.30 38 46.91 −15.39 0.065

No stress 23 37.70 43 53.09
BAI: Beck Anxiety Inventory; BDI: Beck Depression Inventory; and ISSL: Inventário de Sintomas de Stress para 
Adultos de Lipp (ISSL, Lipp Inventory of Stress Symptoms for Adults). aEstimated difference between proportions. 
bStage of change (level of motivation for change), as assessed with the University of Rhode Island Change 
Assessment scale. *Fisher’s exact test. 

to draw comparisons between our results and those of 
other authors. Although one study reported a similar 
reduction in patient anxiety during smoking cessation, 
that study involved only one patient.(24) In addition, 
we found that the difference between the patients 
who succeeded in quitting smoking and those who 
did not, in terms of the level of anxiety, was greater 
at E3 than at E1. Other studies involving patients 
in smoking cessation programs have shown that 
post-treatment anxiety levels are lower in those who 
were able to stop smoking than in those who continued 
to smoke. (25-27) In contrast, another study showed that 
smoking cessation results in an increase in the level of 
patient anxiety.(28) The relationship between smoking 
and anxiety is quite complex. In comparison with the 
general population, individuals with anxiety disorders 
are twice as likely to smoke, and these disorders are 
more common in smokers than in nonsmokers.(4,29) 
One of the reasons cited for this association is that 
smoking can be a way of self-medicating oneself to treat 
anxiety symptoms, because nicotine reduces negative 
emotions and is anxiolytic.(30,31) Furthermore, anxious 
smokers have greater difficulty in abandoning their 

dependence, thus showing high rates of relapse and 
treatment failure.(4,29,30) Anxiety can be defined as an 
emotional state, with psychological and physiological 
components, which is part of the normal spectrum 
of human experience and motivates performance. It 
can be pathological when it is disproportionate to the 
situation that triggers it or when it is directed at a 
subject that does not exist.(32) Therefore, it is important 
to remember the role that anxiety plays in smokers 
during the smoking cessation process and to attempt 
to help them overcome these symptoms.

As with anxiety, we found that the severity of patient 
depression, as quantified by the BDI score, was also 
lower after smoking cessation treatment. That outcome 
is likely attributable to the combined effects of the 
pharmacological treatment (with bupropion, which is 
an antidepressant) and the CBT. The pharmacological 
treatment functions as an adjuvant to the behavioral 
approach at the stage during which smokers show 
symptoms of withdrawal syndrome, because it 
facilitates the approach to the patients, who have 
been gradually encouraged and counseled to deal with 
their dependence and to try to break the conditioned 
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associations made with cigarettes. (5) Research has 
shown that quitting smoking does not increase the risk 
of developing a mental health problem,(25,27,33) which 
supports our finding that, over the course of treatment, 
BDI scores were lower among the patients in whom 
the treatment was ultimately successful. The broad 
category of depression includes a variety of disorders, 
such as major depressive disorder, dysthymia, and 
bipolar depression. Although comorbidity between 
smoking and depression has been documented, the 
mechanisms of that association are controversial, 
because biological, psychological, and social factors 
could be contributing factors.(34) However, there is 
strong evidence of comorbidity between smoking 
and depressive disorders, and many individuals who 
suffer from depression use nicotine to alleviate their 
symptoms.(30,34)

We found that, like those of anxiety and depression, 
the level of patient stress also decreased significantly 
over the course of smoking cessation treatment. It 
seems that, after the initial phase of the cessation 
process, when withdrawal symptoms are most 
pronounced, patient stress levels can be reduced. 
It is known that the prevalence of stress is higher 
in smokers than in nonsmokers. (35) Smokers claim 
that smoking is relaxing and alleviates stress. This 
is reported as one of the main reasons for smoking, 
which is considered a true anesthetic for feelings 
and emotional conflicts.(36) Paradoxically, although 
smokers report that smoking helps them relax, stress 
levels are higher in smokers than in nonsmokers. In 
addition, nicotine dependence increases stress, and 
the apparent relaxing effect of smoking is rapid and 
transient, reflecting only the circulating level of the 
drug. Soon after smoking (when the nicotine has been 
metabolized), tension and irritability return, making 
smokers feel the need to return to the consumption 
of the drug to become relaxed again.(35) However, 
despite the increased stress levels in the initial period 
of the cessation process, patients become less stressed 

after 14 days of abstinence.(37) Over the course of 
the present study, we observed an absolute increase 
in the differences between the patients in whom the 
treatment was ultimately successful and those in whom 
it was not, in terms of the level of stress, although the 
association was not statistically significant. 

The most important limitation of our study is the 
lack of data on the proportional contributions of drug 
therapy and CBT to the results obtained. Further 
studies, involving control groups to determine the 
effects that the different forms of intervention have 
on the variables studied here, are warranted.

We can conjecture that CBT played an important 
role in our results, because the variables modified by 
the interventions applied were again measured after 
the end of the intervention, giving the impression 
that it was really behavioral change and not only the 
chemical effects of the drug, which disappear a few 
days after the end of the drug therapy regimen. In 
addition, the cessation of smoking, per se, can reduce 
levels of anxiety, depression, and stress,(26) making 
it a factor with an additive effect that could have 
contributed to the improvements observed in our 
study, in which there were reductions in the levels of 
anxiety, depression, and stress, as well as increased 
motivation, over the course of treatment, changes that 
were more pronounced among the patients in whom 
the treatment was ultimately successful (i.e., those 
who quit smoking).

Our findings indicate that the great majority of 
smokers begin the smoking cessation process with 
low motivation, and that this changes after the 
interventions have been applied within the cessation 
program. The effects of medications (diminishing 
withdrawal symptoms), combined with CBT and with 
the techniques applied in order to bring about change 
in the behavior of smokers, appear to be decisive for 
the success or failure of smoking cessation treatment. 
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