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Introduction: Tobacco smoking causes millions of deaths every year and is a risk factor for chronic non-communicable diseases, leading 
to a significant socioeconomic impact worldwide. In Brazil, the primary healthcare services for smokers include cognitive-behavioural 
approaches and pharmacological treatment offered through anti-tobacco groups. Objective: Considering the importance of the anti-
tobacco groups and the need for more studies about them, this study aimed to determine the immediate and long-term tobacco 
smoking cessation rate of anti-tobacco groups in the city of Balneário Camboriu, Santa Catarina (Brazil), and to verify the existence of 
variables associated with successful smoking cessation. Method: Data from 256 participants were analysed, between 2015 and 2016, 
and the tobacco smoking cessation rate was investigated by applying questionnaires to 152 participants who accepted to participate. 
Results: The immediate and long-term cessation tobacco smoking cessation rates were 59.4% and 32.9%, respectively. When analysing 
the medication use, we observed that the bupropion hydrochloride and transdermal nicotine combined treatment increased almost 
three times more the chance of immediate cessation success, while attending the four group meetings increased this chance by seven 
times more. Conclusion: Although the analysed long-term variables did not present an association with the maintenance of a non-
smoking status, our findings show the importance of anti-tobacco groups to achieve success and stop tobacco smoking.

Keywords: anti-smoking campaign, smoking prevention, tobacco use cessation, tobacco smoking. 

Grupos antitabagismo em Balneário Camboriú (Santa Catarina, Brasil):  
fatores preditivos de cessação a curto e a longo prazo

Introdução: O tabagismo é responsável por milhões de mortes anualmente e é um fator de risco para diversas doenças crônicas não 
transmissíveis, com significante impacto socioeconômico no mundo inteiro. No Brasil, o atendimento aos pacientes tabagistas nos 
serviços de atenção básica inclui abordagens cognitivo-comportamentais e tratamento farmacológico oferecidos por meio de grupos 
antitabagismo. Objetivo: Considerando a importância dos grupos antitabagismo, bem como a necessidade de mais estudos sobre eles, 
o presente estudo teve como objetivo determinar a taxa de cessação tabágica, tanto imediata quanto a longo prazo, de participantes de 
grupos antitabagismo nas unidades de saúde do município de Balneário Camboriú, Santa Catarina, e verificar a existência de variáveis 
associadas ao sucesso na cessação. Método: Foram analisados dados de 256 participantes entre 2015 e 2016 e a cessação tabágica a 
longo prazo foi investigada a partir da aplicação de questionários a 152 participantes que aceitaram participar do estudo. Resultados: 
As taxas de cessação imediata e a longo prazo foram de 59,4% e 32,9%, respectivamente. A análise do uso de medicamentos mostrou 
que o tratamento com cloridrato de bupropriona e nicotina transdérmica, em associação, eleva em quase três vezes a chance de um 
paciente alcançar sucesso imediato na cessação, enquanto que a adesão aos quatro encontros eleva esta chance em sete vezes mais. 
Conclusão: Apesar de as variáveis analisadas a longo prazo não terem sido associadas significativamente com a manutenção do status 
do paciente como não-fumante, fica evidenciada a importância dos grupos antitabagismo para o início de um longo caminho de sucesso 
na cessação do tabagismo.

Palavras-chave: abandono do uso de tabaco, prevenção do hábito de fumar, tabagismo.
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At the global level, smoking is responsible for approximately 6 
million deaths every year, being considered a risk factor for chronic 
non-communicable diseases (CNCDs) such as stroke, heart attack, 
high blood pressure, diabetes and respiratory diseases1. In Brazil, 
CNCDs cause 72% of deaths2 and 13% of all deaths are attributable 
to smoking3, which reduces life expectancy by approximately 5 
years4.

In order to reduce morbidity, mortality and costs (medical 
expenses and inability to work), several national policies and 
programs were designed and implemented from 1980 onwards5-

6. Creation of the National Smoking Control Program (Programa 
Nacional de Controle de Tabagismo, PNCT)5,7 stands out, which 
includes anti-smoking groups made available in health units of 
the Unified Health System (Sistema Único de Saúde, SUS)8. These 
groups provide diverse information about the risks of smoking 
and the benefits of quitting the habit, using a cognitive-behavioral 
approach with or without pharmacological treatment4,8.

The approach uses skills training, problem solving and social 
support techniques so that the patient can face symptoms 
related to withdrawal and psychological dependence and assist 
in the cessation process9. Medication support, through nicotine 
replacement therapy (NRT, transdermal patches) and bupropion 
hydrochloride (tablets), is provided to smokers with a high degree 
of nicotine dependence and who, obligatorily, participate in the 
cognitive-behavioral approach8.

Considering the social impact of anti-smoking groups, the focus 
of this study was to investigate immediate and long-term smoking 
cessation among participants in anti-smoking groups in Balneário 
Camboriú, Santa Catarina (SC), as well as the existence of possible 
factors influencing cessation maintenance.

Study locus

The study was carried out in the municipality of Balneário 
Camboriú, a city on the north coast of Santa Catarina belonging 
to the mesoregion of Vale do Itajaí. According to estimated data 
from the Brazilian Institute of Geography and Statistics (Instituto 
Brasileiro de Geografia e Estatística, IBGE), Balneário Camboriú 
has a population of 149,227 inhabitants in an area of 45.21 km2. 
Its population is 100% urban and made up of 52.4% women. The 
proportion of people aged 60 or over is 11.8% and 25.7% of the 
individuals aged at least 25 have Complete Higher Education. 
According to the Municipal Health Plan for 2022-2025, the 
municipality has 8 basic health units with 68.31% coverage of the 
total population, and offers assistance to smokers who want to 
quit smoking in 8 of its 14 neighborhoods.

Type of study

This is a retrospective, observational and descriptive cohort study, 
in which the records obtained from anti-smoking groups held in 
Balneário Camboriú from January 1st, 2015 to December 31st, 
2016 were analyzed.

Introduction

Methods

Target population

This paper analyzed the results obtained in anti-smoking groups 
funded by the SUS and carried out through the Balneário 
Camboriú Municipal Health Department. In all, 256 individuals 
participated in the anti-smoking groups during this period. The 
last group of the chosen period ended its activities in December 
2016. As data analysis and application of the questionnaire began 
in January 2018, all users had already finished their participation 
in the groups at least one year ago. This period was chosen for the 
study, and not a more current one, because a smoking cessation 
program is considered effective when it presents a cessation rate 
equal to or greater than 30% one year after its closure8.

Initially, the patients are referred to a medical appointment for 
profile assessment, level of motivation, smoking history and 
existence or not of comorbidities. Subsequently, they are invited 
to participate in the groups, where meetings take place in the 
health units as follows: once a week, during the first month; two 
fortnightly sessions, during the second month; and an open monthly 
meeting, in the third month8. All meetings last approximately 1 
hour. At least two health professionals, a physician and a nurse, 
participate in the sessions, and other professionals may do so too, 
such as pharmacists, nutritionists, psychologists, etc. The content 
is presented through conversations and testimonials, self-help 
materials, folders, slides and films.

Data collection

Stage 1

The “Anti-smoking Treatment Information Collection Worksheets”, 
which are mandatory to be completed by the anti-smoking 
groups teams, containing information regarding name, gender, 
age, Fagerström score (used to classify tobacco dependence), 
medication used for smoking cessation, cessation rate, mean 
session in which the patient stopped smoking and success rate 
(smoking cessation after the end of the sessions in the groups). 
The values of immediate success in smoking cessation were 
extracted and, as this was a data survey procedure, there were 
no exclusions.

Stage 2

In the second stage, in order to address the maximum number of 
participants, no sample calculation was performed to define the 
number of interviews. A questionnaire with open and semi-open 
questions was applied in person to 152 participants who agreed 
to participate in the research and signed the Free and Informed 
Consent Form (FICF). At this moment, the interviewees’ current 
status (smokers/non-smokers) was identified for comparison 
purposes at the end of the groups. Long-term success values were 
extracted (1 year after the end of the groups) and individuals who 
died, could not be located or did not want to participate in the 
research and/or sign the informed consent form were excluded.

Data analysis

The data were reorganized in Excel and the results were presented 
as mean ± standard deviation (SD) and percentage (%), when 
pertinent. The Student’s t test was used for the analysis of 
quantitative variables and the chi-square test for qualitative 
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variables (success/failure). Fisher’s Exact test was used for values 
below 5 and the relative risk (RR) was calculated as a relative 
association measure to answer how much higher the probability 
of achieving success is. The GraphPad Prism 5 software was used 
for the analyses. Subsequently, multivariate analysis by logistic 
regression was used to adjust the confounding factors in the 
association with the outcome of success, through the SPSS 20.0 
software, presented by an OR (Odds Ratio) value that reflects the 
magnitude of the association investigated, determining the chance 
(odds) for successful cessation. A p-value < 0.05 for the variables 
associated with success/failure in immediate smoking cessation was 
used as cutoff point for inclusion of the variables in the multivariate 
analysis. p-values < 0.05 were considered statistically significant.

Ethical aspects

The project was approved on Plataforma Brasil by the Committee 
of Ethics in Research with Human Beings (Ethics, CEPSH) of the 
Federal University of Santa Catarina (Universidade Federal de Santa 
Catarina, UFSC) through Consubstantiated Opinion No. 2,390,955 
(CAAE: 73449317.5.0000.0121).

The characteristics of the 256 study participants are shown in 
Table 1. Practically two thirds of the participants (n=168) were 
women and their ages varied from 22 to 80 years old, with a 
mean of 51.2 ± 11.6 (52.5 ± 11.3 for women and 48.8 ± 12.1 for 
men; p=0.01). Approximately half of the patients studied up to 
Elementary School and the success rate achieved immediately 
after the end of the anti-smoking groups was nearly 60%. The 
analysis of medication use showed that almost 90% of the patients 
used some anti-smoking medication, such as transdermal nicotine 
and bupropion hydrochloride, and that almost half of them used 
medications to treat comorbidities, especially antihypertensives.

Results

Table 1. General characteristics of the participants from the anti-
smoking groups in Balneário Camboriú (SC), between 2015 and 2016.

Variáveis N = 256 (%)

Gender Female 168 (65.6)
Male 88 (34.4)

Age group 20 - 29 years old
30 - 39 years old
40 - 49 years old
50 - 59 years old
60 - 69 years old
70+ years old

8 (3.1)
39 (15.2)
58 (22.7)
87 (34)
52 (20.3)
12 (4.7)

Fagerström score  
(Dependence)

0 - 2 (Very low)
3 - 4 (Low)
5 (Average)
6 - 7 (High)
8 - 10 (Very high)

27 (10.5)
40 (15.7)
37 (14.4)
84 (32.9)
68 (26.6)

Schooling (years) Up to 8
From 9 to 11
More than 11
Not reported

126 (49.2)
83 (32.4)
32 (12.5)
15 (5.9)

Anti-smoking 
treatment

Successful
Unsuccessful

152 (59.3)
104 (40.6)

Medications Bupropion hydrochloride + 
transdermal nicotine

169 (66)

Bupropion hydrochloride (iso-
lated therapy)

23 (9)

Transdermal nicotine (isolated 
therapy)

35 (13.7)

No medication use 29 (11.3)
Other medications 124 (48.4)

Source: Anti-smoking treatment information collection spreadsheets (Balneário Camboriú, 
2015 – 2016).

After the end of the four sessions of the cognitive-behavioral 
approach implemented in the groups, the patients who were 
immediately successful in smoking cessation were compared to 
those who were not (Table 2). To analyze the continuous variables 
(age and Fagerström score), categories based on the mean value 

Table 2. Variables associated with successful/unsuccessful immediate smoking cessation.

Variables Successful
n=152 (%)

Unsuccessful
n=104 (%)

p RR
(95% CI)

Gender Female 57.7 42.2
0.46

0.92
(0.75 - 1.1)Male 62.5 37.5

Age ≥ 50 years old Yes 63.5 36.4 0.10 1.1
(0.96 - 1.4)No 53.3 46.6

Fagerström score 0-5 66.3 33.6 0.06 1.2
(0.99 - 1.4)6-10 54.6 45.3

Schooling ≥ 8 year Yes 59.1 40.8 0.85 1.0
(0.82 - 1.2)No 57.9 42.0

Medication use Yes 65.6 34.3 <0.0001 6.3
(2.1 - 18.6)No 10.3 89.6

Bupropion hydrochloride + transdermal nicotine Yes 71.6 28.4 <0.0001 2.0
(1.4 - 2.7)No 35.6 64.3

Bupropion hydrochloride (isolated therapy) Yes 43.4 56.5 0.10 0.71
(0.44 - 1.1)No 60.9 39.0

Transdermal nicotine (isolated therapy) Yes 51.4 48.5 0.30 0.85
(0.60 - 1.1)No 60.6 39.3

Other medications Yes 58.0 41.9 0.68 0.96
(0.78 - 1.1)No 60.6 39.3

Attendance to all 4 meetings
Yes 78 21.6

<0.0001 2.9
(2.0 - 4.1)No 25.5 74.4

Source: The authors. RR: Relative Risk, 95% CI: 95% Confidence Interval.
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found were used. For schooling, the category of more than 8 
years of study (formerly Complete Elementary School) or not was 
determined. Subsequently, a multivariate analysis was performed 
to estimate the magnitude of the association between the different 
variables and the outcome (success in cessation) (Table 3).

Table 3. Variables associated with successful smoking cessation 
analyzed by means of logistic regression.

Variables OR 95% CI p

Anti-smoking medication use 3,1 0,64 - 15,3 0,16
Treatment with bupropion  
hydrochloride + transdermal nicotine 2,7 1,01 - 7,5 0,04

Attendance to all 4 meetings 7.3 3.91 - 13.9 <0.0001
Source: The authors. OR: Odds Ratio, 95% CI: 95% Confidence Interval.

Among the factors that assist in smoking cessation are use of anti-
smoking medications and participation in group meetings. Our data 
showed statistical significance for the participants who used some anti-
smoking medication and, when evaluating the main drugs used, we 
also observed a significant difference for those who used bupropion 
hydrochloride and transdermal nicotine, as well as for participation 
in the 4 group meetings. The multivariate analysis showed that 
treatment with bupropion hydrochloride and transdermal nicotine 
increases the chance of the patients achieving immediate success by 
almost 3 times, while adherence to 100% of the meetings increases 
this chance by 7 times. Variables such as gender, age, schooling and 
Fagerström score showed no association with cessation success.

Of the total of 256 patients, 59.4% answered the questionnaire. Nearly 
33% of the patients declared themselves non-smokers and less than 
25% of the smokers remained abstinent 1 year after the treatment.

Different variables related to success or failure in maintaining 
long-term cessation were analyzed (Table 4). When comparing the 
interviewees who were successful to self-declared smokers, none 
of the variables showed significance in determining maintenance 

of long-term success. Despite this, men aged at least 50 years old 
presented a higher rate in smoking cessation maintenance, with 
Fagerström scores from 0 to 5, schooling over 8 years, using anti-
smoking medication, participation in the 4 meetings and not using 
any medication to treat comorbidities.

Our study shows that more than half of the participants achieved 
immediate smoking cessation in the anti-smoking groups in 
Balneário Camboriú, with medication use and, mainly, participation 
in group meetings as important influencing factors.

Evaluating the smoking cessation success rate is a major 
challenge, considering the lack of municipal data. Added to this 
is the low adherence among the participants in anti-smoking 
groups in studies. Although anti-smoking groups in Balneário 
Camboriú have existed since 2013, there was no information 
about the participants’ profile and evolution. The data analysis 
herein presented outlined the profile of individuals who sought 
help to quit smoking between 2015 and 2016, and it was possible 
to compare the results they achieved immediately after the 
end and 1 year after the last meeting of the groups. Despite 
efforts to interview as many of the 256 participants as possible, 
152 individuals participated in Stage 2, which may have masked 
some variables and reduced their statistical relevance. Another 
limiting factor is the characterization of individuals as smokers 
or non-smokers through self-report and not through biochemical 
tests, such as measurement of carbon dioxide emissions.

One of the challenges of the PNCT is to reach an ever-increasing 
target audience, whether with strategies to reduce smoking 
among women and populations with lower income and schooling 
levels, as well as mechanisms to reduce/eradicate experimentation 
among adolescents7.

Discussion

Table 4. Variables related to successful and unsuccessful long-term smoking cessation maintenance. 

Variables Successful
n=152 (%)

Unsuccessful
n=104 (%) P RR                         

(IC 95%)

Gender Female 29.4 70.5 0.19 0.73
(0.47 - 1.1)Male 40.0 40.0

Age ≥ 50 years old Yes 34.3 65.6 0.60 1.1
(0.70 - 1.8)No 30.1 69.8

Fagerström score Yes 39.3 60.6 0.16 1.3
(0.88 - 2.1)No 29.4 70.5

Schooling ≥ 8 years Yes 32.4 67.5 0.80 1.0
(0.66 - 1.7)No 30.5 69.4

Medication use Yes 33.8 66.1 0.55 1.4
(0.53 - 4.0)No 23.0 76.9

Bupropion hydrochloride + transdermal nicotine Yes 32.3 67.6 0.84 0.95
(0.59 - 1.5)No 34.0 66.0

Bupropion hydrochloride (isolated therapy) Yes 46.1 53.8 0.29 1.4
(0.77 - 2.7)No 31.6 68.3

Transdermal nicotine (isolated therapy) Yes 34.3 65.6 0.60 1.0
(0.55 - 1.8)No 32.8 67.1

Other medications Yes 25.6 74.3 0.06 0.62
(0.39 - 0.98)No 41.4 58.5

Attendance to all 4 meetings Yes 37.2 62.7 0.06 1.7
(0.93 - 3.2)No 21.4 78.5

Source: The authors. RR: Relative Risk, 95% CI: 95% Confidence Interval.
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In our study, we noticed greater female participation (Table 1), 
similarly to what is reported in other studies10-11-12. It is described 
that women are more prone to seeking assistance because they 
attend health services more9-13. In data from the VIGITEL 2017 
publication14, the percentage of male smokers in 2017 (13.2%) was 
higher than that of women (7.5%), suggesting greater search for 
smoking cessation treatments by women. It is important to note 
that, despite this, they are more exposed to stress-generating 
factors that can hinder quitting smoking, such as hormonal cycles, 
greater concern about weight and more chances of depression15-17. 
Faced with the same tobacco exposure, for example, women 
are more likely to suffer harms to health, such as decline in lung 
function and Chronic Obstructive Pulmonary Disease (COPD)17. 
Regarding smoking cessation treatments, they show the same 
effectiveness for men and women, except in the case of pregnant 
smokers15. Thus, the relationship between the increased risk of 
harms to health and the search for treatment is evident.

Regarding age, we observed a variation of 52.5 ± 11.3 years old 
for women and 48.8 ± 12.1 years old for men, with no difference 
in the treatment results, corroborating previous studies9,15. As for 
schooling, this is a variable item. It is known that the strategies 
for the tobacco industry expansion encourage its consumption 
by populations with lower income and schooling levels13,18 and, 
here, we observed that most of the participants studied up to 
Elementary School. A study carried out in countries from Latin 
America and the Caribbean reports the association of lower 
schooling levels with higher tobacco consumption, with an inverse 
relationship between smoking prevalence and income16. As an 
aggravating factor, it is estimated that four out of five smokers live 
in middle-/low-income countries, making these populations more 
vulnerable3. The success rate of almost 60% is in agreement with 
other studies that present variations in their methodologies and 
success values (from 58% to 82%)9,12,13.

Most of the population presented a high or very high degree of 
nicotine dependence, consistent with the existing literature9-13. 
The use rate for anti-smoking medications of nearly 90% is in 
agreement with Fiore et al.15, who encourage prescribing these 
drugs, except when there are contraindications or special groups. 
The high use of medications occurs due to free distribution to 
the groups’ participants, easing adherence to the treatment. 
This is confirmed in previous studies where 81% and 94% of the 
patients who received medications free of charge resorted to 
some pharmacological treatment12,13; however, any interruption 
in dispensing puts effectiveness of the treatment at risk19. When 
pharmacological treatment was not free of charge, only 34.3% 
reported using some medication10. In the study by Jeremias et 
al.9, the pharmacological treatment also depended on acquisition 
by each patient, although most of them used some type of anti-
smoking medication. Taking into account the minimization of 
possible associated risks, medication use is a factor that assists in 
successful cessation.

In turn, regarding the medication use to treat comorbidities, with 
a mean age of 51 years old among the patients, the presence of 
comorbidities associated both with smoking and with aging is 
expected, which also increases the probability of pathologies12. 
Nearly 50 diseases are causally related to the smoking habit, 
especially cardiovascular and respiratory ones and tumors4, 
corroborating the data herein presented. Prescribing bupropion 
hydrochloride and NRT for the smoking cessation treatment 
considerably increases the success rates and should be widely 
encouraged. Anti-smoking medications help patients achieve 

success; however, in the practice, significant differences are 
not always found between different treatment regimes, which 
can include cognitive-behavioral approach meetings alone or 
in association with drug therapy9. The greater the participation 
frequency in the groups, the more support is provided to the 
patients, as well as the discussion of strategies to deal with risk 
situations, contributing better results than other counseling 
modalities13,21.

There was no association between age, gender, schooling or 
Fagerström score with cessation success. Other studies also found 
no gender differences in terms of success rates12,22, although it has 
been proposed that men respond better to the pharmacological 
treatment than women, who are more influenced by biological, 
family and social factors17,22. By predicting nicotine dependence, 
the Fagerström score could be associated with higher failure 
rates9; however, such relationship was not evidenced either in this 
or in other studies carried out with the same purpose12-13, proving 
the complexity of addictions to chemical substances.

The analysis of the participants’ status one year after the research 
showed that 33% did not continue to smoke, similarly to what was 
found in a previous study carried out in Uruguay, where 35% of the 
patients stated not having smoked for at least 1 year after the end 
of the treatment10. The abstinence rate of 25% after 1 year of the 
end of the treatment is associated with limited treatment options, 
adverse drug effects, low adherence to the treatment and costs, 
among others23. A review of 61 studies considered first-line and 
conducted with 27,647 participants showed that the abstinence 
rate after 1 year was 19.9%, indicating that 1 out of 5 participants 
remained without smoking after 1 year of treatment20. Similarly, 
Azevedo and Fernandes11 observed a success rate of 35%, but 
this analysis was performed 6 months after the therapeutic 
intervention.

The results related to cessation vary across studies reporting well-
managed clinical trials and data from the clinical practice. Although 
a number of studies indicate that success values in the clinical 
practice tend to be lower than those obtained in targeted studies, 
the good results herein shown are in line with this finding19-20. As 
tobacco dependence is multifaceted and broad, there seems to be 
no ideal formula for success, requiring adaptation to find the best 
way to deal with difficulties in a non-standard way.

The variables related to success and failure in maintaining cessation 
did not show significance. Whereas some studies associate 
success with different variables, in the practice these results vary 
greatly across populations, showing the complexity of the smoking 
habit and its treatment. Llambi et al.10 report the association of 3 
variables with success after 1 year of the intervention, namely: 
1) use of specific pharmacological therapies; 2) adherence to the 
treatment (pharmacological or not); and 3) absence of previous 
depression. A number of reviews show that medications help quit 
smoking12,20; however, significant differences are not always found 
between treatment schemes and approach, as in the current 
study and in previous surveys9.

The analysis of different variables associated with successful 
smoking cessation shows the major importance of anti-smoking 
groups. Participation in all group meetings proves to be a 
decisive factor for successful cessation, followed by medication 

Conclusion
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use. A study of this magnitude is of utmost importance for 
the population analyzed, useful for future studies by way of 
comparison/expansion, with the inclusion of new variables that 
may be analyzed and related or not to success. Smoking cessation 
is directly related to reductions in morbidity, mortality and health 
costs, and should be more valued by public policies.

Testimonies from some participants of anti-smoking groups in 
Balneário Camboriú can be viewed in: https://www.youtube.com/
watch?v=3GnOSb8VKTs.
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