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ABSTRACT
Objective: To determine the prevalence of smoking experimentation among adolescents 
with asthma or allergic rhinitis. Methods: This was a cross-sectional study involving 
adolescent students (13-14 years of age) in the city of Belo Horizonte, Brazil. The 
participants completed the Centers for Disease Control and Prevention and International 
Study of Asthma and Allergies in Childhood questionnaires, both of which have been 
validated for use in Brazil. We calculated the prevalence of smoking experimentation in 
the sample as a whole, among the students with asthma symptoms, and among the 
students with allergic rhinitis symptoms, as well as in subgroups according to gender 
and age at smoking experimentation. Results: The sample comprised 3,325 adolescent 
students. No statistically significant differences were found regarding gender or age. In 
the sample as a whole, the prevalence of smoking experimentation was 9.6%. The mean 
age for smoking experimentation for the first time was 11.1 years of age (range, 5-14 
years). Among the adolescents with asthma symptoms and among those with allergic 
rhinitis symptoms, the prevalence of self-reported smoking experimentation was 13.5% 
and 10.6%, respectively. Conclusions: The proportion of adolescents with symptoms of 
asthma or allergic rhinitis who reported smoking experimentation is a cause for concern, 
because there is strong evidence that active smoking is a risk factor for the occurrence 
and increased severity of allergic diseases.
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INTRODUCTION

Tobacco is a legal drug that is widely used throughout 
the world. According to the World Health Organization, 
tobacco kills up to half of its users and will account for 
an estimated 8 million deaths annually by the year 
2030; four out of five such deaths will occur in low- or 
middle-income countries. In addition, tobacco use is the 
major risk factor for noncommunicable diseases such as 
cancer, cardiovascular disease, diabetes, and chronic 
lung disease.(1)

The majority (70-80%) of smokers take up the habit 
before adulthood, setting up smoking as a pediatric disease 
that should therefore should be included in programs of 
care for children and adolescents worldwide.(1,2) This is 
particularly important, because the late consequences 
of smoking on health are directly related to the duration 
and intensity of the habit.(3,4)

According to one study conducted in Brazil, smoking 
experimentation in childhood or adolescence increases the 
chance of smoking in adulthood by 34 times, making it a 
predictor of that.(5) The National Student Health Study,(6) 
conducted in 2012, involved 109,104 9th-grade students 
(13-15 years of age) in various regions of Brazil, including 
all 26 state capitals and the Federal District of Brasília. 

The authors found that 19.6% of the students evaluated 
had already experimented with smoking

Passive and active smoking are both risk factors for 
asthma and allergic rhinitis in adolescents.(7-9) There are 
currently few data related to the long-term consequences 
of active smoking in childhood and adolescence, although 
there is some evidence suggesting that those consequences 
are substantial.(10,11) There have been few studies 
attempting to determine whether the prevalence of asthma 
symptoms is associated with smoking experimentation 
or active smoking in children and adolescents.(9)

Therefore, this study aimed to evaluate the prevalence 
of smoking experimentation in adolescents with symptoms 
of asthma or allergic rhinitis in the city of Belo Horizonte, 
Brazil.(12)

METHODS

In this cross-sectional study, involving adolescent 
students, the International Study of Asthma and Allergies 
in Childhood (ISAAC) questionnaire,(11) which assesses 
the prevalence and severity of symptoms of asthma and 
allergic rhinitis, was employed.

According to the ISAAC protocol, the study population 
should comprise at least 3,000 students between 13 and 
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14 years of age, randomly selected from at least 14 
schools. The Belo Horizonte Municipal Department of 
Education provided a list of public schools, including 
the number of students per school and the school year. 
The drawing was made by school from a list randomly 
generated in the program Epi Info, version 6.04.

Study criteria
We included students from 13 to 14 years of age 

who were enrolled at the schools selected for the study 
and completed the ISAAC questionnaire. The parents 
or legal guardians of all participating students gave 
written informed consent. All other students were 
excluded from the study.

Definitions
We evaluated 13- and 14-year-olds because 

adolescents of those ages are most likely to still be 
attending school, resulting in a larger pool of students 
and facilitating data collection. The ISAAC questionnaire 
is a widely used tool that has been validated for use in 
epidemiological studies of asthma and allergic rhinitis.

To assess the prevalence of symptoms of asthma 
and allergic rhinitis among adolescents, we used the 
version of the ISAAC questionnaire that was translated 
to Portuguese and validated for use in Brazil by Solé 
et al.(13) The questions used in order to determine the 
prevalence of the symptoms of asthma and allergic 
rhinitis were, respectively, “Have you had wheezing 
or whistling in the chest in the past 12 months?” and 
“In the past 12 months, have you had a problem with 
sneezing, or a runny, or blocked nose when you did 
not have a cold or the flu?”

Students who reported having smoked at least 
once were classified as experimenters.(14) To analyze 
the prevalence of smoking experimentation among 
the students, we used the questionnaire developed 
for the Centers for Disease Control and Prevention 
Global Youth Tobacco Survey.(15) The two questions 
employed were “Have you ever tried or experimented 
with cigarette smoking, even one or two puffs?” and 
“How old were you when you first tried a cigarette?”

In the selected schools, the combined questionnaire 
was administered to all 8th- and 9th-grade students who 
were 13 or 14 years old. To avoid losses due to school 
absenteeism, we visited each school at least twice.

The questionnaire was completed by the students 
themselves, in the classroom, under the supervision 
of one of the researchers, who had been trained and 
instructed not to interfere with the process.

Statistical analysis
Data analysis was performed using the Statistical 

Package for Social Sciences, version 14.0 for Windows 
(SPSS Inc., Chicago, IL, USA). We calculated ratios 
for the prevalence of asthma symptoms, allergic 
rhinitis symptoms, and smoking experimentation in 
the general population in relation to that observed in 
the students who reported symptoms of asthma and 

those who reported symptoms of allergic rhinitis. We 
also calculated the proportion of students with asthma 
symptoms and with allergic rhinitis symptoms in relation 
to gender and to age at smoking experimentation.

Ethical considerations
The study was approved by the Research Ethics 

Committee of the Federal University of Minas Gerais and 
by the Belo Horizonte Municipal Department of Education. 
After the school board had given its authorization, we 
obtained written informed consent from the parents or 
legal guardians of all participating students.

RESULTS

The sample comprised 3,325 students, of whom 
1,825 (54.9%) were 13 years of age. Of the 3,325 
students evaluated, 1,858 (56.1%) were female (Table 
1). Gender distribution did not differ between the 
13-year-old and 14-year-old age groups.

In our study sample, the prevalence of asthma 
symptoms was 19.8%. The prevalence of symptoms 
of allergic rhinitis was 35.3%.

Smoking experimentation was reported by 310 
(9.6%) of the 3,325 students evaluated (Table 2). 
The mean age at smoking experimentation was 11.1 
years (range, 5-14 years). In the sample as a whole, 
smoking experimentation was reported by 9.5% of 
the females and 9.8% of the males, a difference that 
was not statistically significant (p = 0.759).

Of the 635 adolescents with asthma symptoms, 86 
(13.5%) reported smoking experimentation, compared 
with 118 (10.6%) of the 1,116 with allergic rhinitis 
(Table 2).

DISCUSSION

This study confirmed that smoking experimentation 
occurs in adolescents with symptoms of asthma and 
allergic rhinitis in Brazil.

It is known that approximately 80% of adolescent 
smokers develop nicotine dependence, and smoking 
experimentation can thus rapidly become addiction. (16) 
However, there have been few studies on smoking 
experimentation among adolescents. According to 
studies conducted in Brazil, the prevalence of smoking 
experimentation among adolescents in the country 
ranges from 14.6% to 47.5%.(6,17-20) In the present 
study, using the Portuguese-language version of the 
ISAAC questionnaire, supplemented with questions 

Table 1. Demographic characteristics of the study sample.a 
Characteristic (N = 3,235)

Gender
Female 1,858 (56.1)
Male 1,377 (43.9)

Age
13 years 1,825 (54.9)
14 years 1,500 (45.1)

aValues expressed as n (%).
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focused on smoking experimentation selected from 
the Global Youth Tobacco Survey questionnaire,(15) 
which has also been validated for use in Brazil,(20) we 
found a lower rate (9.6%) in our sample as a whole.

A recent study conducted in Brazil showed that the 
overall prevalence of smoking experimentation among 
9th-grade students (adolescents from 13 to 15 years of 
age) was 19.6%, being highest (28.6%) in the south 
of the country and lowest (14.9%) in the northeast. (6) 
That same study also showed that the proportion of 
15-year-olds who had tried their first cigarette at ≤ 
13 years of age was 15.4%.(6) The only previous study 
conducted in the city of Belo Horizonte was a home-
based study focusing on smoking among adolescents 
and young adults (individuals 15 to 24 years of age), in 
which the overall prevalence of smoking and smoking 
experimentation was found to be 11.7% and 51.0%, 
respectively.(21) That represents the highest reported 
prevalence of smoking experimentation among all of 
the studies analyzed, although the age of the study 
sample differed from that of ours.

In the literature, there is considerable variation 
among the reported rates smoking experimentation, 
and the rates found in the present study were lower 
than those previously reported. There are several 
possible explanations for that discrepancy. Because 
our study was not population-based, it is possible that 
the number of adolescents who had tried smoking 
was underestimated. To minimize that bias (i.e., avoid 
losses due to school absenteeism), the questionnaire 
was applied in two visits. It is also possible that 
some of the adolescents evaluated denied having 
tried smoking for fear of exposure or due to shyness, 
characteristics typical of adolescents in relation to risk 
behavior, despite having been assured, at the time of 
completing the questionnaire, that the data would be 
kept confidential.

In general, there is great variability across studies in 
relation to smoking, because there are various defini-
tions of smoking status: sporadic smoking, occasional 
smoking, habitual smoking, current smoking, and daily 
smoking. There have been few studies dealing with 
smoking experimentation. Therefore, there is need for 
more research in order to minimize these variations 
through the use of standardized methodology, which 
could facilitate the diagnosis and improve the monitoring 
of smoking among adolescents.

The focus of the present study was to analyze 
the prevalence of smoking experimentation among 
adolescents with asthma and allergic rhinitis. We 
found no studies were found on this subject in the 
literature, which is worrisome because there is strong 
evidence that active smoking is a risk factor for asthma, 
rhinoconjunctivitis, and atopic dermatitis, as well as 
for greater severity of their symptoms.(22)

The results of the present study could prove useful 
because, in addition to being in agreement with 
the literature regarding the early onset of smoking 
experimentation, they also show that the prevalence of 
such experimentation was higher among adolescents 
with symptoms of asthma or allergic rhinitis, especially 
those with asthma, than among adolescents in the 
general population.

The design of the present study did not allow us to 
identify the possible causes of the difference between 
adolescents with asthma or allergic rhinitis and 
adolescents in the general population in terms of the 
prevalence of smoking experimentation, especially 
between adolescents with and without asthma. However, 
although smoking by parents is a known risk factor for 
smoking and respiratory diseases in their offspring,(23,24) 
adolescence is a risk phase, mainly influencing the 
behavior of patients with chronic diseases, which can 
result in higher smoking prevalence, underscoring 
the need to maintain and intensify smoking control 
measures in this age group, especially in adolescents 
with allergic respiratory diseases.

In conclusion, reducing the prevalence of smoking 
is considered one of the greatest challenges for public 
health,(25) and public policies have been developed in 
order to reduce smoking and nicotine dependence, 
as well as passive smoking, among children and 
adolescents.(26) Despite the implementation of various 
educational, legislative, and economic interventions to 
combat smoking in Brazil, adolescents in the country 
are still vulnerable to smoking experimentation and 
smoking-related diseases. Health professionals should 
pay special attention to the possibility of smoking 
among adolescents, especially among those with 
asthma or allergic rhinitis.

Table 2. Prevalence of smoking experimentation in the 
sample as a whole, as well as among adolescents with and 
without symptoms of asthma or allergic rhinitis.

Population Total Experimenters 95% CI
N n (%)

Sample as a whole 3,235 310 (9.6) (8.6-10.6)
Adolescents with 
asthma symptoms

635 86 (13.5) (10.8-16.2)

Adolescents without 
asthma symptoms

2,560 224 (8.7) (7.6-9.8)

Adolescents with 
allergic rhinitis 
symptoms

1,116 118 (10.6) (8.8-12.4)

Adolescents without 
allergic rhinitis 
symptoms

2,028 187 (9.2) (7.9-10.5)
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