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ABSTRACT
Introduction: Tobacco-related diseases are responsible for five million deaths each year. By 2020, the estimate is that the number of 
annual deaths would increase to ten million, of which 70% would occur in developing countries. Objective: Estimate the prevalence 
of smoking and characterize tobacco use among adolescents aged 12 and 15 in the city of Montes Claros, Minas Gerais in 2019-2020. 
Method: Cross-sectional quantitative epidemiological study, part of the project “Epidemiological survey on oral health conditions 
among students in Montes Claros, Minas Gerais, Brazil”, conducted in 2019-2020.The sample consisted of 354 12-year-old and 355 
15-year-old adolescents from a population of 4,458 12-year-old and 4,524 15-year-old adolescents, respectively. The data were analyzed 
through descriptive analysis with measures of central tendency, variance and frequency. Results: There was prevalence of tobacco use in 
adolescents at some point in their lives of 8.6%, being 4.6% for cigarettes made with pressed tobacco leaves. Conclusion: The prevalence 
of the use among adolescents is worrying due to the harmful effects to health. Knowing the profile of these users may support health 
policies aimed to reduce its use.
Key words: tobacco use disorder; tobacco use; prevalence; cross-sectional studies; adolescent.

RESUMO
Introdução: As doenças tabaco-relacionadas são responsáveis por cinco 
milhões de óbitos a cada ano. Em 2020, estimou-se que o número de 
óbitos anuais aumentaria para dez milhões, dos quais 70% ocorreriam nos 
países em desenvolvimento. Objetivo: Estimar a prevalência do tabagismo 
e caracterizar o consumo de tabaco entre adolescentes de 12 e de 15 anos na 
cidade de Montes Claros, Minas Gerais, em 2019-2020. Método: Estudo 
epidemiológico quantitativo transversal, parte do projeto “Levantamento 
epidemiológico sobre condições de saúde bucal entre escolares de Montes 
Claros, Minas Gerais, Brasil”, realizado em 2019-2020. A amostra estimada 
foi de 354 escolares de 12 anos e 355 de 15 anos, calculada entre 4.458 
escolares de 12 anos e 4.524 de 15 anos, respectivamente. Os dados foram 
analisados descritivamente por meio de medidas de tendência central, 
variância e frequência. Resultados: Houve prevalência do uso de tabaco 
entre adolescentes alguma vez na vida de 8,6 %, sendo 4,6% relativos 
ao consumo do cigarro Paiol. Conclusão: A prevalência do consumo 
encontrada entre os adolescentes é preocupante por causa dos efeitos 
deletérios à saúde. Conhecer o perfil dos desses usuários pode contribuir 
para as políticas de saúde coletiva com o objetivo de reduzir o seu uso.
Palavras-chave: tabagismo; uso de tabaco; prevalência; estudos transversais; 
adolescente.

RESUMEN
Introducción: Las enfermedades relacionadas con el tabaco son responsables 
de cinco millones de muertes cada año. Para 2020, la estimación es que el 
número de muertes anuales aumentaría a diez millones, de los cuales el 
70% ocurriría en países en desarrollo. Objetivo: Estimar la prevalencia 
del tabaquismo y caracterizar el consumo de tabaco en adolescentes de 12 
y 15 años de la ciudad de Montes Claros, Minas Gerais, en 2019-2020. 
Método: Estudio epidemiológico cuantitativo transversal, parte del proyecto 
“Encuesta epidemiológica sobre condiciones de salud bucal en escolares de 
Montes Claros, Minas Gerais, Brasil”, realizado en 2019-2020. La muestra 
estimada estuvo conformada por 354 de 12 años y 355 de 15 años, calculada 
a partir de 4.458 de 12 años y 4.524 de 15 años, respectivamente. Los datos 
fueron analizados mediante análisis descriptivo que estimaron medidas de 
tendencia central, variabilidad y frecuencia. Resultados: Esta investigación 
observó una prevalencia del consumo de tabaco entre los adolescentes 
en algún momento de su vida del 8,6%, con predominio del 4,6% en el 
consumo de cigarrillos. Conclusión: La prevalencia de consumo encontrada 
es preocupante, debido a los efectos nocivos para la salud. Conocer el perfil 
de los consumidores adolescentes de productos del tabaco puede contribuir 
a las políticas de salud colectiva para reducir este uso.
Palabras clave: tabaquismo; uso de tabaco; prevalência; estudios 
transversales; adolescente.
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INTRODUCTION

Tobacco is a plant whose scientific denomination is 
Nicotiana tabacum, and one of its toxic components is 
nicotine1. The resulting products can be smoked (pipe, 
cigar, cigarette), chewed (tobacco leaves) or inhaled 
(snuff)1-3. Tobacco use is a chronic disease caused by 
the chemical dependence of the substance nicotine4. 
Smokers use any tobacco product daily or ocasionally5,6. 
Secondhand smoke or passive smoking is involuntary by 
non-smokers who inhale tobacco by-products4.

Nicotine is the main psychoactive substance responsible 
for tobacco addiction. It is absorbed by lungs (70%-90%), 
buccal mucosa (4% to 45%) and by the skin. The amount 
of nicotine inhaled by smokers depends on how it is used, 
number of puffs and pH of tobacco7.

Tobacco use can start in the adolescence8,9. This 
phase brings great biopsychosocial changes, and consists 
in a search for new experiences in different contexts 
of the adolescents’ development10. According to a 
study conducted in 2008 by the Pan American Health 
Organization – PAHO in partnership with the World 
Health Organization – WHO, five million persons died of 
tobacco-related diseases; it has been estimated that in 2020 
the number of annual deaths could rise to ten million of 
which 70% would occur in developing countries11. 

Exposure to nicotine in adolescents can affect the 
central nervous system, cause cognitive and functioning 
impairments and compromise their development, a 
concern if used for longer periods12. Cognitive skills 
disorders, likely caused by tobacco like mental flexibility, 
thoughts, motor control, decision making, planning, 
attention and inhibitory control, the so called “executive 
functions” in the adolescence can lead to inappropriate 
behavior in complex environments and increasing social 
vulnerability13,14.

In Brazil, the data of “Pesquisa Nacional de Saúde 
do Escolar” (PeNSE) showed that trying a cigarette 
increased approximately 53% in the age range of 13 
and 17 years old15. Adolescents smokers have several 
individual characteristics related to psychosocial issues, 
self-esteem and self-efficacy8,9. In this transition period, 
external influences, culture, values, responsibilities and 
relationships are causal factors of change of the process 
of construction of the identity, making the adolescent 
susceptible to social risks16,17. The prevalence of trying 
cigarette by 13 to 15 years adolescents according to PeNSE 
in 2015 was 18.4%; a little more than 6% of the students 
claimed they used tobacco by-products15. The exposure to 
nicotine among adolescents can affect the central nervous 
system, cause cognitive and functioning impairment and 
compromise its development, a concerning situation when 

long-term use of tobacco is in the horizon12. Tobacco-
dependence is classified as mental and behavioral disease 
by the International Classification of Diseases and Related 
Health Problems (ICD-10)18. 

The evaluation of the prevalence and characterization 
of tobacco use among adolescents at a certain location and 
time frame can corroborate the development of favorable 
health policies to reduce tobacco use and, consequently, 
the incidence of diseases and harms associated with it. The 
aim of the study was to characterize the use of tobacco 
among 12-and-15-years-old adolescents in the city of 
Montes Claros, Minas Gerais, in 2019-2020.

METHOD

This epidemiological study is part of the project 
“Epidemiological Survey of Oral Health Conditions of 
Students of Montes Claros, Minas Gerais, Brazil” (Project 
SBMoc), with cross-sectional and quantitative design. 
The sample consisted of 12-and-15-years-old students 
from public schools of the urban area of Montes Claros 
(MG), an average-size town with estimated population 
of 413,498 inhabitants according to the “Instituto 
Brasileiro de Geografia e Estatística (IBGE)”19. The Project 
SBMoc20 adopted WHO – World Health Organization 
methodological proposal to conduct studies about oral 
health already published in five editions of manuals 
addressing the standardization of methodologies to be 
followed worldwide. The fifth edition published in 201321 
recommended the evaluation of two index-ages, 12 and 
15 years, for representing the adolescence, between 11 
years and 6 months and 12 years and 6 months (index-age 
of 12 years); 14 years and 6 months and 15 years and 6 
months (index-age of 15 years). In addition, diagnostic 
criteria to be followed while evaluating oral diseases and 
problems among them oral cancer, suggesting the necessity 
of assessing the exposure to risk factors.

Initially, a probabilistic sample by conglomerates 
encompassing the universe of 12-and-15-years-old 
students enrolled in public, private, municipal, state 
schools of urban and rural areas in 2019, stratified by age 
as proposed by WHO published in 201322 was designed. 
Through simple randomization of conglomerates, 38 
public schools were randomized among the 138 which 
had students with the recommended index-ages. The 
sample was based in the parameters: the universe (5,539 
12-years old students and 5,228 15-years old students), 
prevalence of 50% of health-related events or conditions, 
confidence level of 95% (Z= 1.96) and sample error of 
5%, non-response rate of 10%22. 

It would be necessary to evaluate 360 and 358 students 
respectively. However, in the city of Wuhan, China, in 
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December 2019, the virus Severe Acute Respiratory 
Syndrome Coronavirus 2 (Sars-CoV-2) has been 
identified, causing severe pneumonia23, the novel human 
coronavirus24, responsible for the coronavirus pandemic 
(COVID-19). Because of the pandemic, the collection of 
data in the public and private schools of the urban and 
rural areas and of the private schools of the urban area 
were suspended and the sample calculation needed to be 
revised including only urban municipal and state public 
schools. The universe changed to 12 years old (n=4,458) 
and 15 years (n=4,524) and the sample estimated dropped 
to n=354 and 355, respectively. The students with the 
index-ages recommended were invited to participate. The 
exclusion criteria were cognitive impairments impeding 
the interview.

The study utilized the software “Sistema de 
Gerenciamento de Pesquisas (SGP)” of Project SBMoc 
2019-2020 developed by a contractor specialized in 
collecting the data. However, the investigators continued 
discussing with the contractor to optimize the software. 
The field research was conducted through interviews 
with evaluation instruments for demographic and 
socioeconomic questions and tobacco use habits. Next, 
the following variables were defined and evaluated: the 
use of any tobacco by-product directly or secondhand and 
characterization of tobacco use by adolescents in the last 
three months. Odontology students of the participating 
institutions conducted the interviews.

The analyzes followed statistical hypothesis. In the 
descriptive analysis, the measures of central tendency 
(mean and standard deviation of the quantitative variables) 
and frequency (absolute and percentage of nominal 
or ordinal categorical variables) were estimated. The 
prevalence and characterization of the tobacco use (yes/no) 
was estimated for the adolescents pursuant to statistical 
principles and hypotheses25,26.

The data collected in the interviews were stored in 
a database of the SGP software server, entered in Excel 
spreadsheets and late transferred to the software Statistical 
Package for the Social Sciences (SPSS), version 24.0 
for Windows. Eventually, the data were analyzed and 
tabulated. The Institutional Review Board of “Universidade 
Estadual de Montes Claros (Unimontes)” report 2.483.638, 
CAAE: 82447617.7.0000.5146 approved the study.

RESULTS

654 adolescents mostly females, of White, Yellow and 
Brown race were enrolled in the study (Table 1).

8.6% of the adolescents claimed they had used a 
tobacco by-product once in their lifetime. The most 
consumed was Paiol, a straw cigarette corresponding 

to 4.6% of the total consumption of other tobacco by-
products (Table 2).

The use of tobacco in the last three months by 
adolescents who reported the use in the lifetime was 
characterized as shown in Table 3.

DISCUSSION 

The number of 12-years old participants was below 
the estimated (4.7% of the n estimated) but the number 
of 15-years old was higher (9.7 % above the n estimated). 
This occurred because of COVID-19 related logistics. 
The randomization of conglomerates was performed in a 
single step, there was no need to correct by the effect of 
the design since all the adolescents who met the inclusion 
criteria had the same odds of joining the study sample. 

Among adolescents of Montes Claros in 2019-2020, 
it was found lower prevalence of tobacco use once in the 
lifetime than with adolescents engaged in the project PeNSE 
conducted in 2015 where trying tobacco in 13-to-17-years-
old male adolescents in public schools was 19.4%. Of those 
who tried tobacco, 30.5% of the adolescents smoked within 
30 days before the investigation, 24.7% used other tobacco 
by-products and 50.9% shared the same environment of 
persons smoking cigarettes4. 

Ultimately, among the adolescents investigated, 8.6% 
claimed they used any tobacco by-product once in the 
lifetime. This result contrasts with the current Brazilian 
Law number 9,294 of July 15, 199627, which determined 
the restricted use and advertising of tobacco products 

Table 1. Distribution of 12-and-15-years old adolescents according 
to sociodemographic characteristics. Montes Claros (MG), 2019-
2020 (n=654)

Variables n %

Age

12 years 213 32.6

15 years 441 67.4

Sex*

Female 346 53.6

Male 299 46.4

Race/ethnicity/self-claimed skin 
color*

Yellow 98 19.1

White 81 15.8

Brown 326 63.5

Black 5 1.0

Indigenous 3 0.6

(*) Number of respondents lower than participants.
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Table 2. Distribution of adolescents of 12-and-15-years-old according 
to tobacco use. Montes Claros (MG), 2019-2020 (n=654))

Variable n %

Have you ever used any tobacco 
by-product?

No 598 91.4

Yes 56 8.6

Industrial cigarette 

No 614 97.2

Yes 18 2.8

Paiol straw cigarette

No 605 95.0

Yes 32 5.0

Pipe

No 632 99.5

Yes 3 0.5

Cigar

No 634 99.7

Yes 2 0.3

Snuff

No 630 99.2

Yes 5 0.8

Chewed tobacco

No 635 99.8

Yes 1 0.2

Another type

No 629 99.1

Yes 6 0.9

Secondhand smoke

Industrial cigarette

No 598 93.7

Yes 40 6.3

Paiol straw cigarette

No 613 96.7

Yes 21 3.3

Pipe

No 634 99.8

Yes 1 0.2

Another type

No 631 99.2

Yes 5 0.8

to minors than 18 years, children and adolescents. In 
addition, it bans the use of cigarettes, cigarillos, cigars, 
pipes or any other product producing smoke whether 
tobacco by-product or not in closed environment, private 
or public in the whole country.

A study conducted in Guanambi, Bahia, Brazil about 
tobacco use with 370 students, concluded that 17.6% 
claimed they smoked cigarettes in the age-range of 10 to 
14 years (13%), from 15 to 19 years (87%), most of them 
females (64.6%) and Blacks (75.4%)28. In another study 
carried out in the Northeast regions, the use of tobacco was 
investigated, revealing that among adolescents evaluated in 
the age-range of 14-15 years, the prevalence was 21.6%, 
being 59.7% females and 5.2% smoked cigarettes29.

In a countryside city of Minas Gerais, Itaúna, 
28.6% have already tried cigarette in their lifetime, 
the first contact occurred between 11 and 21 years old, 
mostly students in the age range of 14 and 16 years old 
(68.25%)30. Another study conducted in a city of Minas 
Gerais with 15-years adolescents concluded that 32.31% 
had already tried and the prevalence persisted in 22.84%. 
Males were the majority of the sample (55.15%)31.

In the city of Januária, a countryside town of Minas 
Gerais, a study showed that 4.1% were male smokers and 
only 1.8% were in the age-range from 15 to 16 years32. 
The discrepancies encountered can be attributed to several 
characteristics of the adolescents evaluated with different 
ages. In this study, the adolescents attending rural private 
or public schools were not included in the evaluation 
carried out in Montes Claros.

Nicotine is widely known for its great potential of 
causing dependence: the proportion of random smokers 
evolving to dependence is bigger than alcohol, morphine 
and cocaine users. Nearly 70% of the adolescents who try 
smoking become dependent8.

Adolescents are more susceptible to developing the 
symptoms of tobacco dependence, even if the use is low33. 
Few adolescents smokers try to quit smoking and even 
those who attempt on their own or seek help are not very 
successful10. In Januária, a municipality of Minas Gerais, 
the use of tobacco was lower than in Montes Claros32. 
However, in other studies, the use by adolescents was 
higher than in Montes Claros15,28,30.

Tobacco use continues to be one of the main causes 
of avoidable deaths in the world because it is a risk factor 
for respiratory and other diseases in adolescents which 
impact health in the short-term. Nicotine is addictive and 
has long-term consequences as cardiac diseases, strokes, 
psychological disorders and cancers34.

The profile of adolescents of another study conducted 
in the Northeast region in the State of Paraíba concluded 
there was prevalence of 9.8% of smokers in the sample 
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Table 3. Characterization of tobacco use in adolescents of 12-and-15-years-old in the last three months. Montes Claros, MG, 2019-2020 
(n=654)

Variables n %

During the last three months, how frequently did you directly use the tobacco by-
products mentioned?

Ever 140 86.4

1 or twice 14 8.6

Monthly 5 3.1

Weekly 3 1.9

During the last three months, how frequently did you have a sudden urge or crave to 
directly use the tobacco by-products mentioned? 

Ever 62 86.1

1 or twice 5 6.9

Monthly 3 4.2

Weekly 2 2.8

During the last 3 months, how frequently your direct use of tobacco by-products 
caused health, social, legal or financial problems? 

Ever 68 98.6

Weekly 1 1.4

During the last 3 months, how frequently because of your direct use of tobacco, did 
you quit doing things that were typically expected from you? 

Ever 67 97.1

Once or twice 2 2.9

Are there friends, relatives or any other person who were concerned with your direct 
use of tobacco? 

No, never 55 87.3

Yes, in the last three months 7 11.1

Yes, but not in the last three months 1 1.6

Have you ever tried to control, reduce or quit smoking directly or did you fail? 

No, never 55 84.6

Yes, in the last three months 7 10.8

Yes, but not in the last three months 3 4.6

evaluated and 2.9% were regular smokers. The percentage 
of experimentation was 31.1%. 17% of the adolescents 
started to smoke with less than 12 years, 32% from 
12 to 14 years, 46%, between 15 and 17 years. Of the 
interviewees who experimented tobacco by-products, 
industrial cigarette was the most frequent (90%) and 59% 
of the sample were women35, similar to the results of the 
study in Montes Claros. 

The prevalence of experimenting cigarettes in the 
South region was 24.9%, but in the last 30 days prior to 
the date of the study, it reached 7%. The consumption of 
other tobacco by-products in 13-17-years-old students was 
more intense in the last 30 days prior to the study in the 

Midwest and South regions, in the States of Mato Grosso 
do Sul and Paraná, with prevalence of 10%, 9.6%, 13.9% 
and 13.8% respectively, according to PeNSE15.

In the Midwest region, there was more prevalence of 
male students (24.69%), indigenous (29.17%) and Blacks 
(25.19%) of 15 years or older (33.64%)15,36. Considerable 
disparities exist in tobacco use in Brazil depending on the 
regions or time of analysis – during the lifetime, in the 
last 30 days, in the last 30 months. These considerations 
should be pondered while analyzing tobacco use.

According to the “Estudo de Riscos Cardiovasculares 
em Adolescentes (ERICA)” cigarette use at least once in a 
lifetime was 54.2% in the age-range of 15-to-17-years and 
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21.6% in the age range of 12-14-years-old. During the 
study, there was more prevalence of current 15 years-old 
adolescents smokers (15.6%) and in the present study, 
0.4% correspond to 15-years-old adolescents smokers of 
straw cigarette Paiol37. 

There are evidences that smoking cessation improves 
the well-being, including quality-of-life and health status, 
in addition to reducing mortality and extending life 
expectancy for all ages. Also, it is a financial burden for 
smokers, health systems and the society. Therefore, social 
policies and interventions for smoking cessation are cost-
effective initiatives9.

The limitation of the study was the suspension of 
the evaluation of students in rural areas and private 
schools due to the COVID-19 pandemic, losing 
representativeness of 25% for 12-years-old and 18.74% 
for 15-years-old. The results are referred to urban public 
schools adolescents, however, they can be utilized in the 
elaboration of municipal public policies to restructure the 
society (family, school and society) and health services9.

CONCLUSION

The prevalence of tobacco use in adolescents was 
low, however, it is concerning because of health-related 
adverse effects. The characterization of the use can help 
to obtain favorable outcomes in reducing tobacco use and 
secondhand smoke associated risks, a critical issue in public 
health. More tobacco-related health promotion actions are 
necessary in schools, particularly for users. Antismoking 
campaigns, control of tobacco sales and use by minors can 
help to reduce this prevalence in adolescents.

CONTRIBUTIONS 

Maria Alice Aguiar Soares, Ana Maria Rodrigues 
Santos, Ana Maria de Jesus Teixeira Alves, Paula Karoline 
Soares Farias and Andréa Maria Eleutério de Barros Lima 
Martins contributed to the study conception and/or design, 
data collection, analysis and interpretation, wording and 
critical review. Giulia Emannuele Albuquerque Costa 
and Viviane Soares Fonseca contributed to the study 
conception and/or design, data collection, analysis and 
interpretation. They approved the final version to be 
published.

DECLARATION OF CONFLICT OF INTERESTS 

There is no conflict of interests to declare.

FUNDING SOURCES
None.

REFERENCES

1. Carlini EA, Nappo SA, Galduróz JCF, et al. Drogas 
psicotrópicas: o que são e como agem. Rev IMESC 
[Internet]. 2001 [acesso 2020 maio 21];(3):9-35. 
Disponível em: https://imesc.sp.gov.br/wp-content/
uploads/2019/03/Revista-IMESC-n%C2%BA-3-
outubro-2001.pdf

2. Malta DC, Hallal ALC, Machado IE, et al. Fatores 
associados ao uso de narguilé e outros produtos do 
tabaco entre escolares, Brasil. Rev Bras Epidemiol. 
2018;21(Suppl 1):e180006.SUPL.1. doi: https://doi.
org/10.1590/1980-549720180006.supl.1

3. Facina T. Pesquisa especial de tabagismo (PETab): relatório 
Brasil [resenha]. Rev Bras Cancerol. 2011;57(3):429-
30. doi: https://doi.org/10.32635/2176-9745.
RBC.2011v57n3.1445

4. Ministério da Saúde (BR), Secretaria-Executiva, 
Secretaria de Atenção à Saúde. Glossário temático: 
fatores de proteção e de risco de câncer [Internet]. 
Brasília (DF): Ministério da Saúde; 2016 [acesso 
2020 jul 15]. Disponível em: http://www.inca.gov.br/
bvscontrolecancer/publicacoes/glossario_tematico_
fatores_protecao_cancer.pdf

5. World Health Organization. WHO policy on non-
recruitment of smokers or other tobacco users: frequently 
asked questions [Internet]. Genebra: WHO; 2008 Sept 
[cited 2020 Ago 3]. Available from: http://www.fx1234.
com/employment/FAQs_smoking_English.pdf

6. Centers for Disease Control and Prevention (US). Atlanta 
(GA): Centers for Disease Control and Prevention; [date 
unknown]. Glossary: general concepts; [reviewed 2017 
Aug 29; cited 2020 Nov 2]. Available from: https://www.
cdc.gov/nchs/nhis/tobacco/tobacco_glossary.htm

7. Gigliotti AP, Presman S. Atualização no tratamento do 
tabagismo. Rio de Janeiro: ABP Saúde; 2006.

8. Marques IFL. Associação entre as políticas de tabagismo 
escolar e o tabagismo em adolescentes portugueses dos 15 
aos 17 anos: estudo SILNE-R [dissertação na Internet]. 
Lisboa: Escola Nacional de Saúde Pública, Universidade 
Nova de Lisboa; 2018 [acesso 2020 out 7]. Disponível 
em: http://hdl.handle.net/10362/58820

9. Centers for Disease Control and Prevention (US). Atlanta 
(GA): Centers for Disease Control and Prevention; 
[date unknown]. Smoking cessation: a report of the 
surgeon general; [reviewed 2020 Dec 10; cited 2020 
Nov 17]. Available from: https://www.cdc.gov/tobacco/
data_statistics/sgr/2020-smoking-cessation/index.html

10. Zappe JG, Dell’Aglio DD. Adolescência em diferentes 
contextos de desenvolvimento: risco e proteção em uma 
perspectiva longitudinal. Psico. 2016;47(2):99-110. doi: 
https://doi.org/10.15448/1980-8623.2016.2.21494

11. Organização Mundial da Saúde. MPOWER: um plano 
de medidas para reverter a epidemia de tabagismo 

https://imesc.sp.gov.br/wp-content/uploads/2019/03/Revista-IMESC-n%C2%BA-3-outubro-2001.pdf
https://imesc.sp.gov.br/wp-content/uploads/2019/03/Revista-IMESC-n%C2%BA-3-outubro-2001.pdf
https://imesc.sp.gov.br/wp-content/uploads/2019/03/Revista-IMESC-n%C2%BA-3-outubro-2001.pdf
https://doi.org/10.1590/1980-549720180006.supl.1
https://doi.org/10.1590/1980-549720180006.supl.1
https://doi.org/10.32635/2176-9745.RBC.2011v57n3.1445
https://doi.org/10.32635/2176-9745.RBC.2011v57n3.1445
http://www.inca.gov.br/bvscontrolecancer/publicacoes/glossario_tematico_fatores_protecao_cancer.pdf
http://www.inca.gov.br/bvscontrolecancer/publicacoes/glossario_tematico_fatores_protecao_cancer.pdf
http://www.inca.gov.br/bvscontrolecancer/publicacoes/glossario_tematico_fatores_protecao_cancer.pdf
http://www.fx1234.com/employment/FAQs_smoking_English.pdf
http://www.fx1234.com/employment/FAQs_smoking_English.pdf
https://www.cdc.gov/nchs/nhis/tobacco/tobacco_glossary.htm
https://www.cdc.gov/nchs/nhis/tobacco/tobacco_glossary.htm
http://hdl.handle.net/10362/58820
https://www.cdc.gov/tobacco/data_statistics/sgr/2020-smoking-cessation/index.html
https://www.cdc.gov/tobacco/data_statistics/sgr/2020-smoking-cessation/index.html
https://doi.org/10.15448/1980-8623.2016.2.21494


Prevalence and Characterization of Adolescents Smokers

Revista Brasileira de Cancerologia 2022; 68(2): e-101919 7

[Internet]. Genebra: Organização Mundial da Saúde; 
c2008 [acesso 2020 nov 2]. Disponível em: https://
www.paho.org/bra/dmdocuments/Tabaco%20ebook.pdf

12. Goriounova NA, Mansvelder HD. Short- and long-term 
consequences of nicotine exposure during adolescence 
for prefrontal cortex neuronal network function. Cold 
Spring Harb Perspect Med. 2012;2(12):a012120. doi: 
https://doi.org/10.1101/cshperspect.a012120

13. Hauser TU, Iannaccone R, Walitza S, et al. Cognitive 
flexibility in adolescence: neural and behavioral 
mechanisms of reward prediction error processing 
in adaptive decision making during development. 
Neuroimage. 2015;104:347-54. doi: https://doi.
org/10.1016/j.neuroimage.2014.09.018

14. Assis RLA, Junho BT, Campos VR. Menor performance 
das funções executivas prediz maior consumo de álcool e 
tabaco em adolescentes. J Bras Psiquiatr. 2019;68(3):146-
52. doi: https://doi.org/10.1590/0047-2085000000240

15. Instituto Brasileiro de Geografia e Estatística. Pesquisa 
nacional de saúde do escolar: 2015 [Internet]. Rio de 
Janeiro: Ministério da Saúde; 2016 [acesso 2020 jul 
10]. Disponível em: https://biblioteca.ibge.gov.br/
visualizacao/livros/liv97870.pdf

16. Teixeira CC, Guimaraes LSP, Echer IC. Fatores associados 
à iniciação tabágica em adolescentes escolares. Rev 
Gaúcha de Enferm. 2017;38(1):e69077. doi: https://
doi.org/10.1590/1983-1447.2017.01.69077

17. World Health Organization. The tobacco body 
[Internet]. Geneva: WHO; 2019 [cited 2020 Mar 28]. 
Available from: https://apps.who.int/iris/bitstream/
handle/10665/324846/WHO-NMH-PND-19.1-eng.
pdf?ua=1

18. Organização Mundial da Saúde. CID-10: classificação 
estatística internacional de doenças e problemas 
relacionados à saúde. Vol. 3, Índice Alfabético. São Paulo: 
Edusp; 2008.

19. Cidades@ [Internet]. Rio de Janeiro: Instituto Brasileiro 
de Geografia e Estatística. c2017. Panorama Montes 
Claros; [acesso 2020 nov 2]. Disponível em: https://
cidades.ibge.gov.br/brasil/mg/montes-claros/panorama

20. Martins AMEBL, Magalhães AN, Santos AMR. Aspectos 
metodológicos do levantamento epidemiológico das 
condições de saúde bucal e qualidade da assistência 
odontológica entre escolares. Rev Elet Acervo Saúde. 
2021;13(2):e6023. doi: https://doi.org/10.25248/reas.
e6023.2021

21. World Health Organization. Oral health surveys: basic 
methods [Internet]. 5th ed. Geneva: WHO; 2013 [cited 
2020 Nov 2]. Available from: https://apps.who.int/iris/
rest/bitstreams/453131/retrieve

22. Triola M. Introdução à estatística. 7. ed. Rio de Janeiro: 
LTC; 1999.

23. Li G, De Clercq E.  Therapeutic options for the 2019 
novel coronavirus (2019-nCoV). Nat Rev Drug Discov. 

2020;19(3):149-50. doi: https://doi.org/10.1038/
d41573-020-00016-0

24. Yee J, Unger L, Zadravecz F, et al. Novel coronavirus 2019 
(COVID-19): emergence and implications for emergency 
care. J Am Coll Emerg Physicians Open. 2020;1(2):63-
69. doi: https://doi.org/10.1002/emp2.12034

25. Siqueira AL, Tibúrcio JD. Estatística na área de 
saúde: conceitos, metodologia, aplicações e prática 
computacional. Belo Horizonte: Coopmed; 2011.

26. Hair JF Jr, Black WC, Babin BJ, et al. Análise multivariada 
de dados. 6. ed. Porto Alegre: Bookman; 2009.

27. Presidência da República (BR). Lei nº 9.294, de 15 
de julho de 1996. Dispõe sobre as restrições ao uso e à 
propaganda de produtos fumígeros, bebidas alcoólicas, 
medicamentos, terapias e defensivos agrícolas, nos termos 
do § 4° do art. 220 da Constituição Federal. Diário 
Oficial da União, Brasília, DF. 1996 jul 16 [acesso 2021 
set 4]; Seção 1:13074. Disponível em: http://www.
planalto.gov.br/ccivil_03/leis/l9294.htm

28. Viana TBP, Camargo CL, Gomes NP, et al. Factors 
associated with cigarette smoking among public school 
adolescents. Rev Esc Enferm USP. 2018;52:e03320. doi: 
https://doi.org/10.1590/S1980-220X2017019403320

29. Oliveira LMFT, Santos ARM, Farah BQ, et al. Influência 
do tabagismo parental no consumo de álcool e drogas 
ilícitas entre adolescentes. Einstein (São Paulo). 
2019;17(1):eAO4377. doi: https://doi.org/10.31744/
einstein_journal/2019AO4377

30. Faria BL, Miranda RHS, Cruz TH, et al. Prevalência 
e fatores associados à experimentação do cigarro entre 
escolares de uma cidade do interior de Minas Gerais. 
Rev Cient Fac Med Campos. 2019;14(1):15-21. doi: 
https://doi.org/10.29184/1980-7813.rcfmc.234.
vol.14.n1.2019

31. Vasconcelos HG, Vaz SHS, Rodrigues FOS, et al. 
Associação entre a prevalência do tabagismo e o perfil 
socioeconômico de estudantes do ensino médio em 
uma Cidade do Estado de Minas Gerais. Braz J Health 
Rev. 2020;3(4):9667-79. doi: https://doi.org/10.34119/
bjhrv3n4-201

32. Silva AF, Xavier LC, Santos LF, et al. Tabagismo e 
consumo de álcool em adolescentes de uma cidade de 
pequeno porte do Brasil. Rev Eletron Acervo Saúde. 
2020;(45):e2856. doi: https://doi.org/10.25248/reas.
e2856.2020

33. DiFranza JR, Savageau JA, Fletcher K, et al. Symptoms 
of tobacco dependence after brief intermittent 
use: the development and assessment of nicotine 
dependence in youth-2 study. Arch Pediatr Adolesc 
Med. 2007;161(7):704-10. doi: https://doi.org/10.1001/
archpedi.161.7.704

34. Veeranki SP, Mamudu HM, John RM, et al. Prevalence 
and correlates of tobacco use among school-going 
adolescents in Madagascar. J Epidemiol Glob Health. 

https://www.paho.org/bra/dmdocuments/Tabaco%20ebook.pdf
https://www.paho.org/bra/dmdocuments/Tabaco%20ebook.pdf
https://doi.org/10.1101/cshperspect.a012120
https://doi.org/10.1016/j.neuroimage.2014.09.018
https://doi.org/10.1016/j.neuroimage.2014.09.018
https://doi.org/10.1590/0047-2085000000240
https://biblioteca.ibge.gov.br/visualizacao/livros/liv97870.pdf
https://biblioteca.ibge.gov.br/visualizacao/livros/liv97870.pdf
https://doi.org/10.1590/1983-1447.2017.01.69077
https://doi.org/10.1590/1983-1447.2017.01.69077
https://apps.who.int/iris/bitstream/handle/10665/324846/WHO-NMH-PND-19.1-eng.pdf?ua=1
https://apps.who.int/iris/bitstream/handle/10665/324846/WHO-NMH-PND-19.1-eng.pdf?ua=1
https://apps.who.int/iris/bitstream/handle/10665/324846/WHO-NMH-PND-19.1-eng.pdf?ua=1
https://cidades.ibge.gov.br/brasil/mg/montes-claros/panorama
https://cidades.ibge.gov.br/brasil/mg/montes-claros/panorama
https://doi.org/10.25248/reas.e6023.2021
https://doi.org/10.25248/reas.e6023.2021
https://apps.who.int/iris/rest/bitstreams/453131/retrieve
https://apps.who.int/iris/rest/bitstreams/453131/retrieve
https://doi.org/10.1038/d41573-020-00016-0
https://doi.org/10.1038/d41573-020-00016-0
https://doi.org/10.1002/emp2.12034
http://www.planalto.gov.br/ccivil_03/leis/l9294.htm
http://www.planalto.gov.br/ccivil_03/leis/l9294.htm
https://doi.org/10.1590/S1980-220X2017019403320
https://doi.org/10.31744/einstein_journal/2019AO4377
https://doi.org/10.31744/einstein_journal/2019AO4377
https://doi.org/10.29184/1980-7813.rcfmc.234.vol.14.n1.2019
https://doi.org/10.29184/1980-7813.rcfmc.234.vol.14.n1.2019
https://doi.org/10.34119/bjhrv3n4-201
https://doi.org/10.34119/bjhrv3n4-201
https://doi.org/10.25248/reas.e2856.2020
https://doi.org/10.25248/reas.e2856.2020
https://doi.org/10.1001/archpedi.161.7.704
https://doi.org/10.1001/archpedi.161.7.704


Soares MAA, Alves AMJT, Santos AMR, Costa GEA, Farias PKS, Fonseca VS, Martins AMEBL

8  Revista Brasileira de Cancerologia 2022; 68(2): e-101919

2015;5(3):239-47. doi: https://doi.org/10.1016/j.
jegh.2014.12.005

35. Dantas DRG, Machado Neto AS, Matos GS, et al. 
Prevalência e risco de tabagismo entre estudantes do 
ensino médio em cidade do Nordeste do Brasil. Port 
J Public Health [Internet]. 2017 [acesso 2020 dez 
10];35(1):44-51. Disponível em: http://hdl.handle.
net/10362/112046

36. Freitas EAO, Martins MSAS, Espinosa MM. 
Experimentação do álcool e tabaco entre adolescentes 
da região Centro-Oeste/Brasil. Ciênc Saúde Colet. 
2019;24(4):1347-57. doi: https://doi.org/10.1590/1413-
81232018244.15582017

37. Figueiredo VC, Szklo AS, Costa LC, et al. ERICA: 
prevalência de tabagismo em adolescentes brasileiros. 
Rev Saúde Pública. 2016;50(Supl 1):12s. doi: https://
doi.org/10.1590/S01518-8787.2016050006741

Recebido em 27/4/2021
Aprovado em 9/9/2021

Scientific-Editor: Anke Bergmann. Orcid iD: https://orcid.org/0000-0002-1972-8777

https://doi.org/10.1016/j.jegh.2014.12.005
https://doi.org/10.1016/j.jegh.2014.12.005
http://hdl.handle.net/10362/112046
http://hdl.handle.net/10362/112046
https://doi.org/10.1590/1413-81232018244.15582017
https://doi.org/10.1590/1413-81232018244.15582017
https://doi.org/10.1590/S01518-8787.2016050006741
https://doi.org/10.1590/S01518-8787.2016050006741

	_GoBack
	_GoBack
	_Hlk100223016
	_GoBack
	_Hlk101795145
	_Hlk67344244
	_Hlk67344130
	_Hlk67344177
	_Hlk67344523
	_Hlk64580431
	_GoBack
	_Hlk66054512
	_Hlk64234877
	_Hlk101882385
	_GoBack
	_ENREF_52
	_Hlk100237229
	_Hlk100234486
	_heading=h.30j0zll
	_heading=h.1fob9te
	_Hlk103082448
	_GoBack
	_Hlk103613632
	_GoBack
	_Hlk103866092
	_GoBack
	_Hlk103691931
	_Hlk103677514
	_Hlk103853113
	_GoBack
	_heading=h.gjdgxs
	_Hlk104383419
	_GoBack
	_heading=h.3znysh7
	_Hlk103343088
	_Hlk103344746
	m_4231784743509473919__Hlk103600831
	_Hlk103600831
	_Hlk103598563
	_Hlk104383138
	OLE_LINK1
	OLE_LINK2
	_Hlk103171807
	_GoBack
	_Hlk103093945
	_heading=h.3dy6vkm
	_Hlk104462901
	_Hlk103853804
	_GoBack
	_Hlk103781258
	_Hlk61267896
	_Hlk74651901
	_30j0zll
	_Hlk71721803
	_GoBack
	move104892484
	move104895122
	move1048951221
	_Hlk105069123
	_GoBack
	_Hlk44336967
	_Hlk104390889
	_Hlk105409710
	_Hlk104901306
	_Hlk105502509
	_Hlk104452172
	_Hlk104813221
	_GoBack
	_Hlk104993553
	_Hlk104994397
	affiliations
	_Hlk104814051
	_Hlk70672559
	_Hlk70672924
	_Hlk103173090
	_Hlk106011570
	_GoBack
	_Hlk105077559
	_Hlk70673310
	_Hlk103173090
	_Hlk105671342
	_GoBack
	_Hlk103173090
	_GoBack
	_Hlk106095653
	_Hlk86142130
	_Hlk85561773
	_z337ya
	_3j2qqm3
	_Hlk82336646
	_ihv636
	_2grqrue
	_vx1227
	_Hlk103173090
	_GoBack
	_Hlk106021791
	_Hlk105604072
	_Hlk103173090
	_Hlk106108131
	_GoBack
	_Hlk106098617
	_Hlk106098819
	_Hlk106196989
	_Hlk106195577
	_GoBack
	_Hlk76227845
	_heading=h.gjdgxs
	_Hlk100067641
	_GoBack
	_Hlk100749513
	_Hlk79581114
	_Hlk79580577
	_Hlk79580676
	_Hlk79581878
	_Hlk79582068
	_Hlk79582445
	_GoBack

