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Smoking cessation in Brazil: 
a survival analysis based on consumers’ profile

Cessação do hábito de fumar no Brasil: 
uma análise de sobrevivência baseada no perfil dos consumidores

Resumo  O consumo de cigarro é uma epidemia 
mundial e sua redução é uma das principais pre-
ocupações de saúde pública. No Brasil, embora 
exista uma ampla literatura sobre a cessação do 
tabagismo, ela se restringe a estudos experimen-
tais. Com base nos dados da Pesquisa Nacional de 
Saúde de 2013 (PNS), este estudo usa a metodolo-
gia de sobrevivência e usa dados da população e os 
perfis dos consumidores para investigar quais ca-
racterísticas afetarão as chances de cessação do ta-
bagismo. Os resultados mostraram que as pessoas 
com menor probabilidade de parar de fumar são 
homens mais velhos e solteiros, com baixa renda e 
menos anos de estudo, que não praticam exercícios 
físicos. Os achados do risco de cessação do cigarro 
para a população brasileira são semelhantes a es-
tudos experimentais com fumantes e ex-fumantes 
no país. Portanto, para diminuir os gastos em saú-
de pública, as políticas de saúde brasileiras em re-
lação à cessação do tabaco poderiam se concentrar 
nos grupos que fumarão por mais tempo.
Palavras-chave  Análise de sobrevivência, Cessa-
ção de fumo, PNS, Brasil, Tabaco

Abstract  Cigarette consumption is a worldwide 
epidemic and its reduction is one of the major 
public health concerns. In Brazil, although there 
is a wide literature on smoking cessation it is re-
stricted to experimental studies. Based on data 
from the 2013 National Health Survey (PNS), 
this study uses the survival methodology and use 
population data and consumer’s profile to investi-
gate which characteristics will affect smoking ces-
sation hazard. The results showed that the people 
who are less likely to quit smoking are older, single 
men, with low income and fewer education years. 
They also do not practice physical exercise. The 
findings of cigarette cessation hazard to Brazilian 
population are similar of experimental studies 
with smokers and ex-smokers in country. There-
fore, in order to decrease public health spending, 
Brazilian health policies regarding tobacco cessa-
tion could focus on those groups who will likely 
smoke for a long time. 
Key words  Survival analysis, Smoking cessation, 
PNS, Brazil, Tobacco
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Introduction

Evidence that smoking is harmful to health has 
made most countries adopt tobacco control mea-
sures. The Framework Convention for Tobacco 
Control (FCTC) is the most important world 
tobacco control agreement developed by WHO 
between 1999 and 2003. It brought together 
192 countries to regulate tobacco consumption 
worldwide with measures covering health and 
environmental problems. Among the proposed 
measures, the FCTC stimulates health treatment, 
health warnings, the adoption of more control 
and restrictions on advertising, illegal trade and 
prices. Brazil was one of the leaders in the cre-
ation of the FCTC, which entered into force in 
the country in February 2005. 

According to Portes et al.1, between 2011 and 
2015, there were advances in regulation of to-
bacco products in legislation related to the pro-
motion of smoke-free environments and warn-
ings on cigarette packs and prices. Despite the 
advance in tobacco control in Brazil, smoking 
continues to be a serious public health concern 
in the country, with impressive numbers related 
to morbidity, mortality, and public health care 
costs. 

The Brazilian cigarette consumers’ profile 
from the 2008 Brazilian National Household 
Sample Survey (PNAD in Portuguese) shows that 
consumption is higher among individuals who 
are in the lowest decile of income2,3. The public 
that is more dependent on the governmental 
health system, accounting for higher public ex-
penditure on health. The prevalence of smoking 
is higher among men 18.8% than among women 
(11.6%). Age has a positive impact on the prev-
alence of smokers until the age of 59, and daily 
consumption has an inverse relationship with 
income. Based on statistical data concerning stu-
dents and cigarettes in Brazil, most smokers are 
in families those making under four minimum 
wages, and about 64% of them are lower educat-
ed2. In Bazotti et al.4, based on analysis of Brazil’s 
Family Budgets Survey (POF, in Portuguese) of 
2008-2009, tobacco consumers are older, earn 
low salaries and have less schooling than some-
one who does not consume tobacco. Authors also 
reinforces that knowledge about the population 
that consume tobacco products can increase the 
efficacy of more specific policies. 

Research shows that about 80% of smokers 
want to quit, however, only 3% do it each year, 
and most of this group quit without help5. It is 
known that biological and genetic issues con-

tribute to cigarette addiction. However, this in-
terpretation does not exclude the interference 
of other factors in the behavior of smoking6. In 
Brazil, several experimental studies have evaluat-
ed the characteristics of smokers who try to quit. 
Studies have indicated that there is a relationship 
with the chances of successful smoking cessation, 
related to gender, age, education, financial status 
and health characteristics7-13.

In a smoking cessation program with 159 
individuals conducted between 2003 and 2004 
Luppi, Alves and Santos7 indicate the inverse rela-
tionship between smoking prevalence and educa-
tion. It emphasizes that low education influences 
treatment as it makes it difficult to understand 
the written content presented. In addition, the 
financial situation appears as a relevant aspect in 
choosing the treatment to be used, which ends 
up influencing the chances of success when quit-
ting smoking. It also concludes that the propor-
tion of smokers in the most dependent groups 
progressively increases in older age groups (be-
tween 51 and 60 years), which makes attempts 
to quit smoking difficult. Silva et al.8 in a study 
with 629 smokers, concludes that the highest 
rates of smoking cessation were observed among 
younger and older individuals, which have been 
associated with a higher prevalence of smoking 
cessation in other studies.

Lombardi et al.9, that evaluated 203 smokers 
served by the Prevention and Smoking Cessation 
Support Center (PrevFumo, in Portuguese) of 
the Federal University of São Paulo from Janu-
ary 2002 to May 2003, highlights issues related to 
gender and smoking cessation. Factors related to 
the greater difficulty of quitting smoking among 
the female population can be cited, such as a 
higher prevalence of depression, stress related to 
double working hours, a difficulty in maintaining 
weight in attempts to quit and also a finding of 
that women feel safer smoking in difficult or sad 
situations. However, women have a greater search 
for smoking cessation programs associated with 
easier recognition of health care difficulties and 
the request for specialized help. Castro, Matsuo 
and Nunes10, in a study of 167 people enrolled in a 
smoking cessation program at the State Universi-
ty of Londrina Tobacco Treatment Reference and 
Approach Center, also identified the relevance of 
gender issues in the chances of treatment. The 
study also states that women are more concerned 
about health problems, especially cancer, which 
increases their chances of treatment.

The prevalence of alcohol dependence, as 
concluded by Nunes et al.11 is another feature 
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that can influence the tobacco addiction. It is 
about four times higher among people with to-
bacco dependence than in the rest of the popu-
lation. In addition, psychiatric problems such as 
the diagnosis of depression also increase rates 
of tobacco cessation failure7,8,10. Other chron-
ic health problems such as diabetes, hyperten-
sion, heart disease, respiratory disease and pep-
tic ulcer, are significantly higher in people who 
smoked10. Characteristics such as marital status 
can also contribute to how people respond to 
smoking regulation12. Married people are more 
conducive to smoking bans in all public areas ex-
cept for closed workplaces, while those who were 
married before are more pro-ban restaurants and 
less ban-prohibitive in closed workplaces. Addi-
tionally, effects of gender, family income, and ed-
ucation vary by type of regulation.

According to Balbani and Montovani13, it is 
difficult to compare the results of various scien-
tific studies on smoking cessation efficacy. Many 
factors need to be taken into account: the cul-
tural and socioeconomic characteristics of the 
patients, the reasons that led them to participate 
in the smoking cessation program, the degree of 
nicotine dependence, the follow-up time and the 
criteria used to evaluate treatment success (ob-
jective or subjective). 

Douglas and Hariharar14 mentioned, two 
different models analyze the consumption of 
addictive goods such as cigarettes: the “rational” 
and the “irrational” model. However, testing the 
behavioral predictions of these models was pri-
marily restricted to experimental studies. To use 
consumer data, behavior studies about smoking 
have applied the duration model methodolo-
gy to population data14,15. The duration models 
are based in survival analysis with econometric 
modeling data16. The results suggest that educa-
tion, age, and more financial planning have pos-
itive effects on quitting hazards. In other words, 
it is possible to state that more educated people, 
older and with better financial planning have 
more chance of quitting smoking. 

In Brazil there is a gap in population data 
studies on smoker’sbehavior. Thus, the possibil-
ity of comparing the results with representative 
analyzes of the Brazilian population, such as that 
presented by the National Health Survey (PNS, in 
Portuguese), is the main objective of this work. 
For this, it will use econometric models based on 
survival methodologies or duration models.

Methodology

Based on population data from the 2013 Nation-
al Health Survey (PNS)17,18 rather than experi-
mental studies, it investigates the characteristics 
that affect smoking duration. The study applied 
the methodology of Kaplan-Meier survival anal-
ysis to characteristics, which were then evaluated 
according to the Cox likelihood model. Dura-
tion models, or survival models associated with 
econometrics, are widely used as models for an-
alyzing behavior in the economy. The use of this 
method is justified by the fact that the models al-
low the use of transversal data (such as the PNS).
The methodology aims at classifying the features 
of the hazard rate over smoking duration, i.e. 
those that affected the hazard of quitting tobacco 
product use. 

The 2013 National Health Survey(PNS) is a 
nationwide cross-sectional home-based survey 
that has a periodicity of 5 years. The sampling is 
stratified in three stages of conglomeration17. The 
census sectors were the primary sampling units; 
households, second-stage units; and adult res-
idents (18 years or older), third-stage units. In-
formation was collected in 64,348 households. In 
each household, an adult resident aged 18 years 
or older was selected by simple random sam-
pling and, in total, 60,202 individuals were in-
terviewed. It comprises three questionnaires: the 
domicile, referring to the characteristics of the 
domicile; the one related to all the residents of 
the domicile; and the individual, to be answered 
by a domicile resident of 18 years of age or more. 

In order to analyze whether the characteris-
tics studied influenced smoking, one estimates 
smoking duration. In this study, it was calculat-
ed based on age of smoking on set, current age 
and how long it took the subject to quit smoking. 
Thus, duration of smoking is calculated based 
on the individual age, the age at which he start-
ed smoking and how long ago he stopped smok-
ing, if he stopped (PNS variables: c008, p053 and 
p05901, respectively) (Table 1). For example, a 
30-year-old person who starts smoking at the age 
of 20, but has not smoked for 3 years, has a dura-
tion of 7 years.

A total of 15,501 observations from people 
who report the age they started smoking daily 
were selected (303 observations were exclude in 
reason of survival time negative or less than 1 
year), among which 7,974 are still smokers and 
were therefore censored. This censoring is called 
right-censored, which occurs when the study 
ends before the studied episode ends (smoking 
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cessation in this case) or when the subject is 
withdrawn from the sample19. Thus, the analysis 
considers only the behavior and habits of people 
above 18 years old and residents in permanent 
private households that report the age that start 
smoke cigarettes daily.

Considering that a simple random sample is 
made of a resident in the household, it is natural 
that, due to the randomness of the selection, the 
totals of the population obtained with the ex-
pansion factors of the selected resident are not 

exactly equal to the totals of the population ob-
tained with the factors of expansion of the house. 
However, according to the PNS sample design17, 
household residents are a much larger sample 
than the selected residents and, therefore, a more 
accurate estimate of these population totals. 
Thus, respondents respond significantly to the 
smoking prevalence indicator in Brazilian house-
holds over 18 years that smoke daily. It should be 
noted, however, that the calculation of whether 
or not to remain in the habit of smoking con-

Table 1. Descriptive statistics of PNS daily smokers. 

Attribute Description
%

Smokers Ex-Smokers 

Age 18 to 27 12.7 5.5

28 to 37 21.1 12.7

38 to 47 21.5 17.2

48 to 57 24.2 22.9

58 to 67 13.6 22.2

68 to 77 5.5 13.7

More than 78 1.6 5.9

Gender Male 57 54

Female 43 46

Race White 36 41.3

Black 11.6 9

Yellow 0.8 0.9

Brown 50.7 48.1

Indigenous 0.8 0.8

Marital Status Married 30.3 46.2

Divorced/Separate or widowed 17.3 21.8

Single 52.4 32.0

Education Literacy/ Initial grades 15 16

Fundamental School 50 49

High School 24 22

University 10.8 12.5

Master 0.5 0.6

Doctorate 0.2 0.3

Income Less than R$ 441.00 26.7 19.4

From R$ 441.00 to R$ 1,019.00 40.3 40.1

More than R$ 1,019.00 33 40.5

Alcohol 
consumption

Do not consume alcoholic beverages 40.2 62.8

Consume alcoholic beverages 59.8 37.2

Physical Exercises Practiced exercises in last three months 20.5 27.2

Did not practice exercises in last three months 79.5 72.8

Hypertension Have been diagnosed 19.8 34.5

Have not been diagnosed 80.2 65.5

Lung Diseases Have been diagnosed 2.6 3.2

Have not been diagnosed 97.4 96.8
Source: Authors, based  on data from the 2013 PNS/IBGE.
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siders only people who effectively quit smoking, 
those who quit smoking and return to smoking 
are right-censored.

The study variables were chosen consider-
ingthe results of experimental studies describe in 
next section. It is separate in four big areas: so-
cial profile, education, income, and health habits. 
Age, gender, race, and marital status were used to 
analyze social profile. In the health habits cate-
gory, lung disease, hypertension, exercising, and 
alcoholic beverage consumption were analyzed. 

Statistical analysis 

Smoking time survival analysis: 
Kaplan-Mayer

The Kaplan-Mayer analysis survival method 
was used to study the characteristics of cigarette 
consumption. Survival analysis is commonly 
used in health research to assess the impact of 
medications on certain diseases19. However, it has 
also been used in analyses of such social issues as 
unemployment, and social policies20,21,22.

In the estimate of smoking survival habit, t is 
the total of years reported by the oldest person, 
and each observation of smoking time is consid-
ered until failure, or the event of smoking cessa-
tion. The people who have not stopped smoking 
are censored in the analysis because they do not 
have the event of failure, i.e. smoking cessation.

Thus, a survival analysis will consider two 
variables as a function of time, survival function 
and hazard function. The survival time t can be 
defined as a random positive variable with prob-
ability distribution F(t) (equation 1) and the 
density probability function f(t) (equation 2).

F(t) = P (T ≤ t)         (1)

f(t) =                                                   (2)

The function S(t) or survival will respond to 
the probability that an event P will survive more 
than a specific time t when compared to a given 
time  T, S(t) = P (T > t) or S(t)= P (T > t) = 1 - 
F(t). 

Theoretically, while  t varies from 0 to infin-
ity, the survival function can be represented as a 
smooth curve. For the survival analysis the most 
used method is Kaplan-Meier (KM), defined by 
equation 3, where N is the total of individuals 
in which survival time is available and r corre-
sponds to the positive integers for which  t

n 
≤ t.

S(t) = ∏                         (3)

The hazard function, denoted by h(t), is given 
by equation 4, which describes the instantaneous 
potential per unit time for the event to occur 
since it survived beyond time t. In contrast to the 
survival function, which focuses on not failing, 
the risk function focuses on failure, that is, the 
event elapses. Thus, in some sense, the risk func-
tion can be considered as providing the opposite 
side of the information given by the survival 
function or the f(t) divided by S(t).

h(t) =                                                   (4)

The log-rank chi-square test is used for large 
samples to compare different survival curves us-
ing KM. This statistical test, as well as others ap-
plied to KM curves, use observed versus expect-
ed observations in the categories analyzed. The 
categories for log-rank statistics are defined by 
each of the failure times ordered for the entire set 
of data analyzed. The study used the method for 
the selection of variables that influence smoking 
duration. The testing method evaluates whether 
or not KM curves for two or more groups are 
statistically equivalent. Considering that there is 
difference between the smoking duration, it is es-
timate the hazard function for each selected vari-
able, or the hazard of smoking cessation.

The smoking cessation hazard: Cox model  

There are different models for the study 
of survival analysis. One of the most used 
semi-parametric models is the Cox proportional 
hazard model, which uses the maximum likeli-
hood method to estimate risk ratio. It provides 
the adjusted survival curves and the meaning of 
the proportional risk assumption. The Cox mod-
el estimates proportional failure rates according 
to equation 5. The vector X with p covariates, 
β the vector with p unknown parameters, and 
α(X), the failure rate function.

α(X) = α0(t)exp {Xꞌβ}                         (5)

The main assumption of the model is the 
proportionality of the risk between the individ-
uals, whose ratio is constant over time. Thus, the 
risk of an individual is any multiple of the risk 
function of any other individual, and the factor 
is the risk ratio eβ(x1+x2) being x

1 
an individual 

P (t ≤ T < t +∆t|T)
∆t

(N-r)
(N-r+1)

P (t ≤ T < t +∆t|T ≥ t)
∆t
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who does not receive the treatment and x
2
 the 

one who receives it. To validate the suitability 
of the model, it is necessary to test the hypoth-
esis of proportional risks, which can be done by 
graphical approach or by the Statistical test of the 
Schoenfeld residuals23. 

The study used the statistical program to data 
analysis Stata 12.0 and the commands ststo gen-
erate graphs, lists, and test the survivor and cu-
mulative hazard functions. 

Results

Figure 1 (A) shows duration of smoking, with the 
minimum period of cigarette consumption being 
one year, the maximum, 81 years, and the aver-
age duration 22 years. The survival curve shows 
a typical mild decline as time increases. Table 2 
shows the log-rank test results, and the Figure 1 
(B) to (J)duration of smoking, considering each 
variable analyzed. In the analysis, “race” did not 
present significant results (p=value 0.358). In 
other words, the KM curves for the groups are 
statistically equivalent, or there is no significant 
difference between the survival curves (Figure 1 
(C)). The other variables, however, showed sig-
nificant results and indicate different smoking 
duration in the sample. 

By analyzing smoking curves, the study esti-
mated the hazard of smoking cessation. As dis-
cussed previously, α(X) gives an estimated hazard 
ratio for the effect of each variable. Thus, the study 
analyzed each item in order to verify the duration 
of smoking. Some characteristics were evaluated 
as dummies; so, for the smoking cessation hazard 
ratio, α(X=1)/α(X=0) = eβ. In other words, if eβ 
is 0.9, for example, the hazard ratio of the group 
(X = 1) is 10% lower than the other group (X = 
0). Hence, the result is positive when the hazard 
rate is more that 100%, which indicates that the 
group will be more likely to quit smoking. For 
continuous variables: α(X+1)/α(X) = eβ; so, for 
an increase of 1 unit (month, day, year ...) in the 
variable, the failure rate is multiplied by eβ. If eβ

 = 
1.20, the same increase in the variable increases 
by 20% the chances of smoking cessation.

The results of Table 3 and Figure 2 show the 
estimate in the semi-parametric Cox model. In 
Table 3 the first column represents the exogenous 
coefficients whereas the second shows coefficient 
β and the third, the hazard ratio eβ. To the results 
analysis it considers as significance at least 95% 
of confidence in chi-squared test.

Age has a negative impact on smoking ces-
sation hazard, which is a negative result, consid-
ering that each year of increased age decreases 
the probability of smoking cessation by 6.6%. 
Thus, younger people have a higher probability 
of smoking cessation when compared to older 
ones. Considering that the addiction starts at age 
17 on average, the longer it persists, the lower the 
chances of cessation. 

Females are the ones with more hazard of 
smoking cessation: about 6% more than the 
men. When it comes to marital status, single peo-
ple have from 14% to 4% fewer chances to stop 
smoking, compared to those of married people. 
The result was not significant for the divorced, 
separated or widow(er).

More years of education will significantly re-
sult in mores chance of smoking cessation. The 
chances of those who have the first level of sec-
ondary education and those with tertiary educa-
tion are respectively 21% and 34% higher than 
those with a lower education level. Taking into 
account income levels, the marginal effect is neg-
ative. An increase of one unit decreases the haz-
ard of smoking cessation by 6%. Richer people, 
therefore, have are more likely to quit smoking.

Concerning health habits, the consump-
tion of alcoholic beverages was not significant. 
Practicing physical exercises, however, increases 
the chance of smoking cessation, whereas not 
exercising decreases it by 24%. Not having pul-
monary problems also had a significant negative 
impact: 36% more chances of quitting. Hyper-
tension, however, was not significant.

Thus, according to the results, the people who 
are less likely to quit smoking are older, single 
men with low income and little education. They 
do not exercise and have pulmonary diseases. 

In the PNS sample, several individuals have 
a start in different periods, thus the hypothesis 
of proportional hazards assumed by the Cox re-
gression model is confirmed by the Schoenfeld 
test. It tests the proportionality of risks between 
the groups, which was not rejected at 1% signif-
icance (Prob> chi-squared = 0.927).  As a result, 
the main requirement for the Cox model was 
satisfied, which has validated the findings of the 
regression. 

Discussion

The estimate of KM curves to study smoking du-
ration differences was significant for all charac-
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teristics except race. Thus, the hazard of smoking 
cessation was estimated using the semi-paramet-
ric model Cox. According to the results, those 
with more hazard of quitting are younger, mar-
ried women, with high income and education, 
who exercise and do not have any pulmonary 

disease. The findings converge with experimental 
studies conducted on different groups of people 
trying to quit smoking.

Considering the age distribution of smokers, 
the results corroborate the importance of health 
campaigns for the youth to raise awareness about 

Figure 1. Kaplan-Meier analyses of cigarette consumption (A) Smokers from PNS (2013). (B) Gender. (C) Race. 
(D) Marital Status. (E) Education. (F) Income (G) Alcohol Consumption. (H) Physical Exercise. (I) Hypertension 
Diseases. (J) Pulmonary Diseases.

Source: Author’s elaboration.

it continues

A
1

.7
5

.5
.2

5
0

0 20 40 60 80

analysis time

1
.7

5
.5

.2
5

0

0 20 40 60 80

analysis time

B
1

.7
5

.5
.2

5
0

0 20 40 60 80

C

analysis time

1
.7

5
.5

.2
5

0

0 20 40 60 80

D

analysis time

1
.7

5
.5

.2
5

0

0 20 40 60 80

F

analysis time

1
.7

5
.5

.2
5

0

0 20 40 60 80

E

analysis time

95% CI survivor function 95% CI
Gender = 2

95% CI
Gender = 1

95% CI
Race = 1

95% CI
Race = 2

95% CI
Race = 3

95% CI
Race = 5

95% CI
Race = 4

95% CI
Marital = 1

95% CI
Marital = 2

95% CI
Marital = 3

95% CI
Income = 1

95% CI
Income = 2

95% CI
Income = 3

95% CI
Education = 1

95% CI
Education = 2

95% CI
Education = 3



3072
V

og
t 

C
M

 e
t a

l.

how harmful smoking is. Further, the findings of 
experimental researches concurs about the great-
er chances of failure of smoking cessation for 
older smokers7,8.

With respect to gender, smoking duration is 
shorter for women and they have more chances 
to stop smoking (Figure1 (B)). It corroborates 
with the results of increased treatment partici-
pation and the success of smoking cessation for 
women9,10. Although significant, however, the CI 
of the female is very close to 1 (Figure 2) from 
0.006% to 11%. Thus, it is important to stress 
that the different of consumer behavior of male 
and females smokers do not present a great dif-
ference.

Regarding marital status, single people are 
the majority in the smoker samples and their 

Figure 1. Kaplan-Meier analyses of cigarette consumption (A) Smokers from PNS (2013). (B) Gender. (C) Race. 
(D) Marital Status. (E) Education. (F) Income (G) Alcohol Consumption. (H) Physical Exercise. (I) Hypertension 
Diseases. (J) Pulmonary Diseases.

Software Stata 2012.

Source: Author’s elaboration. 
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Table 2. Log-rank results for the selected variables of 
ex-smokers from the PNS (2013). 

Attribute P-value

Age 6805.60 0.000**

Race 4.37 0.358…

Gender 18.49 0.000**

Marital Status 358.03 0.000**

Education 545.27 0.000**

Income*** 200.96 0.000**

Alcohol Consumption 214.89 0.000**

PhysicalExercise 182.68 0.000**

Hypertension 214.66 0.000**

LungDiseases 64.32 0.000**
** Significant at 1% level * significant at 5% level. ***SAE 
income classes24

Source: Author’s elaboration.
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Figure 2. Hazard ratio forest plot: Cox estimates results for smoking cessation of the PNS (2013). 

Source: Author’s elaboration.

Do not have pulmonary diseases

Do not have hupertension

Do not have Physical exercise

Consume alcohol beverages

University or more

Fundamental do High School

Income

Single

Divorced/Separed/Widow

Female

Age

0,36 [0,2; 0,55]

-0,03[-0,08; 0,02]

-0,14[-0,19; -0,1]

0,05[-0,01; 0,1]

0,35[0,23; 0,49]

0,22[0,14; 0,31]

0,06[0,03; 0,1]

-0,09[-0,14; -0,04]

-0,04[-0,1; 0,03]

0,06[0,01; 0,12]

-0,07[-0,07; -0,07]

-0,80      -0,60      -0,40      -0,20       0,00        0,20        0,40        0,60       0,80

r(95% CI)

Table 3. Cox estimates:coefficient and hazard ratiofor smoking cessation of the PNS (2013).

Variable Coefficient (β) Hazard ratio (HR) Conf. Interval 95% (CI)

Age -0.068*** 0.934 0.932 0.937

(0.001) (0.001)

Female 0.056** 1.058 1.006 1.111

(0.025) (0.027)

Divorced/ Separated/ Widow -0.034 0.966 0.908 1.027

(0.031) (0.030)

Single -0.088*** 0.915 0.866 0.966

(0.028) (0.025)

Income 0.055*** 1.057 1.022 1.093

(0.017) (0.018)

Fundamental to High School 0.197*** 1.217 1.138 1.302

(0.034) (0.042)

University or more 0.300*** 1.345 1.228 1.483

(0.048) (0.065)

Consume alcohol beverages 0.040 1.041 0.999 1.095

(0.025) (0.027)

Do not practice Physical exercise -0.149*** 0.863 0.816 0.908

(0.027) (0.023)

Do not have hypertension -0.030 0.970 0.923 1.020

(0.026) (0.025)

Do not have pulmonary diseases 0.306*** 1.360 1.195 1.546

(0.066) (0.090)

LR chi-squared 4701.20

Prob> chi2 0.0000
Standard error in parenthesis*** Significant at 1% level ** significant at 5% level.

Source: Author’s elaboration.
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chances to stop smoking are significantly lower 
than that of married ones (Figure1 (D)). The 
findings had already been presented in studies 
about the difference responses to smoking reg-
ulation11. Separated/divorced/widow(er) people 
have a longer duration of smoking compared to 
that of married and single ones, but their chances 
of quitting the habit are not significantly differ-
ent.

Education presented the greatest hazard to 
quit smoking (Figure 1 (E)). Thus, longer edu-
cation had a high impact on smoking cessation, 
which corroborates studies about smoking in 
Brazil and abroad7,8,9,10. The recent increase in ed-
ucation in the country can also account for the 
decrease in the number of smokers; however, this 
cause needs further studies.

When it comes to income, most of the peo-
ple who stopped smoking are in richest range2,3. 
The fact that income guarantees access to better 
smoking cessation treatments, according find-
ings in experimental studies contributes to the 
conclusion7,9. The increase in income has a neg-
ative impact on the hazard of smoking cessation. 
In other words, the higher the income, the higher 
the chances to stop smoking. However, the sur-
vival curves have shown a longer smoking dura-
tion for middle-income people and a shorter du-
ration for low-income (Figure 1 (F)). Although 
there is no evidence in experimental studies 
about the Brazilian consumption, the price in-
crease effect is an important tool in tobacco con-
trol. Studies indicate that a price increase of 10% 
can reduce tobacco products consumption by 
5% in low and middle-income countries26. Thus, 
as lower-income population is more price sen-
sitive and it can reduce the duration of tobacco 
consumption27. Therefore, although income has 
a positive effect in cessation hazard, the effect can 
be different for different income distributions. 
However, a more detailed analysis of socioeco-
nomic distributions deserves more research in 
future. 

Habit-related characteristics reinforce the 
importance of healthy activities in order to quit 
smoking10,11. People who exercise had high chanc-
es of smoking for a shorter time (Figure 1 (H)). 
Alcohol consumption, however, is not significant 
for the chances of quitting smoking and the du-
ration of smoking is shorter for people who con-

sume alcohol (Figure 1 (G)). Although studies 
indicate that alcohol consumption is associated 
with smoking7,8,10,11 the results can be explained 
because it is not possible to identify the level of 
consumption which can affect the relationship 
between alcohol and cigarettes in PNS. The study 
compares a sample of people who never consume 
alcohol to individuals who consume less than 
once a month or have daily consumption. Thus, 
in the same way as the income variable, alcohol 
consumption needs a more detailed analysis in 
future studies.

Regarding diseases, although those who do 
not have pulmonary ones have higher chances of 
smoking less, the presence of hypertension was 
not significant for the risk of smoking cessation 
(Figure 1 (I)). The result may be associated with 
the lack of information from smokers about the 
relationship between non-pulmonary diseases 
and cigarette consumption (Figure 1 (J)). How-
ever, it is necessary to explore whether the same 
behavior applies to other chronic diseases10.

The classification of the results showed that 
the variables related to lung diseases, education, 
and physical exercise, have the greatest impact on 
the chances of quitting smoking. Subsequently, 
we have marital status, age, sex and income. The 
results represent important insights into the im-
portance of topics related to health information 
and education in tobacco control.

It also should be noted that the econometric 
methods used are based only in on the proba-
bilities and density function of the sample, be-
ing a plausible way to model consumer behavior 
within the studied sample. It is important to 
emphasize that the analyses are based on current 
characteristics; thus, some could be different at 
the point of smoking cessation. For that reason, 
further studies considering different cohorts of 
smoking cessation could improve the validity of 
the results. 

Through the analysis of the characteristics 
involving smoking in Brazil, one can conclude 
that some social and economic characteristics 
can hinder or facilitate the implementation of 
smoking-control policies and smoking cessation 
treatments in the country. Even with a reduction 
in the number of smokers, smoking duration 
and the onset of the habit among the youth are 
an alert to the long-term efficacy of such policies. 
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