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Prevalence of asthma in children and adolescents  
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Abstract
Objective: To analyze the prevalence of asthma and asthma symptoms in students of two distinct age brackets 
residing in the city of Tangará da Serra, Brazil. Methods: Cross-sectional, population-based study of the prevalence 
of asthma in children from 6 to 7 years of age and adolescents from 13 to 14, using the standardized International 
Study of Asthma and Allergies in Childhood, phase 1 questionnaire, validated for use in Brazil. Students who 
responded affirmatively to question 2 (presence of wheezing in the preceding 12 months) were classified as 
suffering from asthma. Results: The study comprised 3,362 students, of whom 1,634 (48.6%) were children and 
1,728 (51.4%) were adolescents. Of the 1,634 children, 816 (49.9%) were male and 818 (50.1%) were female. Of 
the 1,728 adolescents, 773 (45.0%) were male and 955 (55.0%) were female. The prevalence of asthma among 
the children was 25.2%, whereas that among the adolescents was 15.9% (χ2 = 8.34; p = 0.00). The children 
presented higher prevalences of the following symptoms of asthma than did the adolescents: wheezing ever 
(54.3%), nocturnal dry cough (43.9%), wheezing in the preceding 12 months (25.2%), and from 1 to 3 attacks 
of wheezing in the preceding 12 months (19.1%). There were no differences between the two groups regarding 
physician-diagnosed asthma (approximately 4.5%). There were no statistical differences regarding the prevalence 
of asthma by gender in the two groups. Conclusions: Tangará da Serra has a high prevalence of asthma in children 
and adolescents, and this result is compatible with other studies carried out in Brazil and Latin America using the 
same methodology.
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Resumo
Objetivo: Analisar a prevalência de asma e seus sintomas em estudantes de duas faixas etárias específicas, residentes 
no município de Tangará da Serra, Mato Grosso. Métodos: Estudo transversal de base populacional da prevalência 
de asma em escolares de 6-7 anos de idade e em adolescentes de 13-14 anos, utilizando o questionário padro-
nizado e validado para uso no Brasil do International Study of Asthma and Allergies in Childhood, fase 1. Foram 
considerados como asmáticos aqueles estudantes que responderam afirmativamente à questão 2  (presença de 
sibilância nos últimos 12 meses). Resultados: Participaram da pesquisa 3.362 estudantes, dos quais 1.634 (48,6%) 
eram escolares e 1.728 (51,4%) eram adolescentes. Entre os 1.634 escolares, 816 (49,9%) eram do gênero masculino 
e 818 (50,1%) do feminino. Entre os 1.728 adolescentes, 773 (45,0%) eram do gênero masculino e 955 (55,0%) 
do feminino. A prevalência de asma entre os escolares foi de 25,2%, enquanto que entre os adolescentes esta foi 
de 15,9% (χ2 = 8,34; p = 0,00). Os escolares apresentaram maiores prevalências dos seguintes sintomas de asma 
do que os adolescentes: sibilância alguma vez na vida (54,3%), tosse seca noturna (43,9%), sibilância nos últimos 
12 meses (25,2%), e de 1 a 3 crises de sibilância nos últimos 12 meses (19,1%). Quanto ao diagnóstico médico 
de asma, não houve diferença entre os dois grupos (aproximadamente 4,5%). Não foi verificada diferença esta-
tisticamente significante na prevalência de asma entre os gêneros nos dois grupos. Conclusões: Tangará da Serra 
apresenta elevada prevalência de asma entre escolares e adolescentes, resultado compatível com estudos realizados 
no Brasil e na América Latina utilizando a mesma metodologia. 

Descritores: Asma/epidemiologia; Criança; Asma em Adolescente.
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The prevalence of asthma in Brazil is one of 
the highest in Latin America and in the world, 
with mean values of 20%, varying among the 
regions.(2,4,9) In studies using the ISAAC question-
naire in Brazil, the prevalence of wheezing in 
the preceding 12 months (active asthma) among 
children has been shown to range from 16.5% 
to 31.2%, in the city of Aracaju and the western 
region of São Paulo, respectively. Among adoles-
cents, the prevalence of wheezing ranges from 
11.8% to 30.5%, in the cities of Nova Iguaçu 
and Vitória da Conquista, respectively.(9)

Little is know about the occurrence of the 
disease in the Amazon region. The few studies 
carried out within the Amazon forest biome have 
shown the prevalence of asthma to be 24.4% 
among children in the city of Manaus, compared 
with 18.1% and 23.1% among adolescents in 
the cities of Manaus and Belém, respectively.(9) 
However, the Amazon is a geographically 
extensive region, and its population presents 
considerable biological and cultural diversity due 
to the various origins of the migratory flow.(10)

The investigations of the prevalence of asthma 
carried out to date were conducted in larger cities 
with greater industrial development than that of 
the city of Tangará da Serra, which was the focus 
of the present study. It seems relevant to determine 
the distribution and behavior of asthma in cities of 
the Amazon region, thereby allowing future anal-
ysis of possible risk factors, as well as establishing 
a baseline for the identification of tendencies and 
principally, the foundation of analytical studies on 
the effects of environmental pollution on human 
health in the Brazilian Amazon.

This study was developed as a product 
of the research project: “Evaluation of the 
effects that biomass burning has on human 
health in the Legal Amazon”, financed by the 
Foundation for the Support of Research in the 
State of Mato Grosso, the Conselho Nacional 
de Desenvolvimento Científico e Tecnológico 
(CNPq, National Council for Scientific and 
Technological Development) and by the 
PAPES  IV FIOCRUZ/CNPq project, associated 
with the Millennium Institutes, as part of the 
Large-Scale Biosphere-Atmosphere Experiment 
in Amazonia. The objective was to analyze the 
prevalence of asthma and asthma symptoms 
among children and adolescents residing in the 
city of Tangará da Serra, Brazil.

Introduction

Asthma is the most prevalent chronic child-
hood disease. It generates high health care 
expenditures, as well as impairing the quality of 
life of asthma sufferers and increasing absen-
teeism (from work and school). Asthma can also 
be fatal if not controlled.(1,2) It is characterized 
by bronchial inflammation with hyperrespon-
siveness of the lower airways and variable air 
flow limitation that is spontaneously reversible 
or reversible with the use of bronchodilators.(2)

It is diagnosed through clinical evalua-
tion and functional tests, such as spirometry. 
However, written questionnaires, such as the 
International Study of Asthma and Allergies 
in Childhood (ISAAC) phase 1 questionnaire, 
have shown good sensitivity and specificity in 
the identification of cases in population-based 
studies.(3-5) The standardization of this instru-
ment for use with children aged 6 to 7 years and 
adolescents aged 13 to 14 years, together with 
its use in many countries, including Brazil, allows 
a comparative data analysis to be made.(3,6).

The variability in the prevalence of asthma 
is known worldwide. Phase 1 ISAAC studies 
showed that the prevalence of asthma among 
children was 4.2% and 32.1% in Indonesia and 
Costa Rica, respectively, whereas, among adoles-
cents, it was 2.1% a 35.1% in Indonesia and in 
the Channel Islands, respectively.(6)

In the comparison of the results observed 
in phases 1 and 3 of the ISAAC, a trend toward 
an increase in the prevalence of asthma among 
children was observed in some regions of the 
world, including Asia, India, North America, 
Western Europe and the Eastern Mediterranean. 
Among adolescents, there is a similar trend in 
Africa, India, Latin America, North Europe and 
Eastern Europe. However, there has been a 
trend toward stabilization or even reduction of 
the prevalence of the disease in other regions, 
such as the Oceania, specially in the group of 
adolescents.(6)

Understanding the factors implied in the 
different trends in the prevalence of asthma 
remains a challenge. Suggested explanations 
for this variability are related to the western 
life style, to urbanization and to the increase in 
population density,(7) as well as to the variations 
in the nature and magnitude of environmental 
factors at each center.(8) 
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Associação de Pais e Amigos dos Excepcionais 
(Association of Parents and Friends of Exceptional 
Children) and in the 17 Indian schools were 
excluded, in addition to 15 students enrolled 
in schools located more than 100 km from the 
urban area, due to the specificities of this popu-
lation and the difficulty in travelling on rural 
roads during the rainy season. Eleven schools had 
no students in the age bracket defined for the 
study. All children from 6 to 7 years of age and 
all adolescents from 13 to 14 years of age were 
considered eligible, assuming that they were duly 
enrolled and attending classes regularly. For the 
purpose of this study, the children and adoles-
cents were, as a group, considered students.

Data were collected between March and April 
of 2007 after meetings with teachers of the local 
education network for the presentation of the 
study proposal. The children and the adolescents 
were informed of the objectives of the study and 
were asked to request that their parents or legal 
guardians complete the questionnaires and to 
then return them to the school. Students who 
were absent when the questionnaire was applied 
were offered another opportunity.

The overall questionnaire return rate was 
68.3% (3,362/4,922): 67.6% (3,074/4,548) 
in the public schools and 42.8% (160/374) in 
the private schools. Among the returned ques-
tionnaires, there were 128 (3.8%) in which the 
school of origin was not identified.

The city neighborhoods were grouped, 
according to a geographical criterion, as 
belonging to the urban area (central region) 
or the suburban area (neighborhoods on the 
outskirts of the city), thereby stratifying the 
analysis according to urban, suburban and rural 
residence.

The study was approved by the Ethics 
in Research Committee of the Júlio Muller 
University Hospital, according to ruling no. 
290/07. A parent or legal guardian of each of 
the students evaluated gave written informed 
consent using a form provided as part of the 
questionnaire.

Data analysis

The data obtained were analyzed using the 
Epi Info program, version 3.2. The prevalence 
of asthma and asthma symptoms was calcu-
lated according to gender and age group. The 
chi-square (χ2) test was used to compare the 

Methods

Study design

This was a descriptive population-based 
study of the prevalence of asthma among 
students of the city of Tangará da Serra, 
located in the state of Mato Grosso, Brazil. 
The Municipal Education Department and the 
Regional Education Coordination Office of the 
State of Mato Grosso provided the list of schools 
and the school census counts by grade, which 
were cross-checked against student enrollment 
and attendance records.

A written questionnaire, the ISAAC 
phase 1 questionnaire, which is internationally 
standardized and has been validated for use 
in Brazil,(3-5) was used for the identification of 
asthma in children and adolescents. 

Area of study and population

Tangará da Serra is located 240 km from 
the state capital of Cuiabá, at 423 m above sea 
level and a latitude of 14°04’38”S. In 2000, the 
Human Development Index was 0.780. In 2007, 
there were 76,657 inhabitants, more than 90.0% 
of whom were residents of the urban area.(11) The 
main economic activities are agriculture and 
livestock production.

The city lies between the plateaus of Chapada 
dos Parecis and Serra Tapirapuã, with a mean 
temperature of 25°C and relative humidity of 
approximately 80%, reaching 25% or less in the 
period of extreme drought, from the end of July 
through August.(12) It is within the Amazon forest 
biome, with typical wet and dry cycles that alter 
the levels of air pollution, with possible effects 
on human health.

The city is located in the trajectory of the 
dispersion of the pollutants generated from 
burn-offs in the region of the arc of defor-
estation and has a growing area of sugar cane 
culture on its outskirts. In the 2006/2007 harvest 
season, sugar cane occupied 53.7% of the culti-
vated area in the state.(13)

Of the 66 schools in the municipal school 
district, 35 were eligible for inclusion in the study. 
Of those, 30 were in the urban area and 5 were 
in the rural area. Students from 14 municipal 
schools, 15 state schools and 6 private schools 
participated in the study. Students enrolled in the 
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wheezing ever; wheezing within the preceding 
12 months; 1 to 3 wheezing attacks within the 
preceding 12 months; and dry nocturnal cough. 
All of these differences were statistically signifi-
cant (p < 0.05)

Table 1 shows that the prevalence of asthma 
among male and female children was 25.9% 
and 24.6%, respectively (χ2 = 0.16; p = 0.69), 
compared with 17.1% and 15.0%, respec-
tively, among the male and female adolescents 
(χ2 = 0.38; p = 0.53). Therefore, there were no 
statistically significant gender-based differ-
ences. Except for question 1 (wheezing ever), no 
gender-based differences in the proportion of 
symptoms of asthma were observed among the 
children. Among the adolescents, no gender-
based differences were observed for any of the 
symptoms. The prevalence of severe asthma was 
4.7% and 3.0% among the children and the 
adolescents, respectively, without differences 
among the age groups.

Considering the analyzed groups, students 
from private schools presented a proportion of 
asthma 6.4% higher than that observed for those 
from public schools, a difference that was not 
statistically significant (χ2 = 0.15; p = 0.70). 
No differences were observed between residents 
of urban areas and residents of rural areas in 
terms of the prevalence of asthma. However, 
when comparing the urban and suburban areas, 
students residing in the central areas of the city 
presented a higher proportion of asthma than did 
those in the suburban area (χ2 = 6.61; p = 0.01).

differences in proportion, at a level of signifi-
cance of 5%.

The ISAAC asthma module consists of 
eight questions related to the symptoms of the 
disease. Children and adolescents who gave an 
affirmative response to question 2 (presence 
of wheezing in the preceding 12 months) were 
classified as asthma patients. Those giving an 
affirmative response to question 5 (presence of 
severe wheezing preventing the student from 
speaking two words consecutively) were classi-
fied as having severe asthma.(4,5,14)

Results

Of the 3,362 students participating in the 
study, 1,589 (47.3%) were male and 1,773 
(52.7%) were female. Of those 3,362, 1,664 
(49.5%) attended municipal schools, 1,409 
(41.9%) attended state schools, and 158 (4.7%) 
attended private schools. As for the location of the 
school, 2,908 (86.5%) and 326 (9.7%) studied in 
urban and rural areas, respectively. In relation to 
the location of residence, 1,449 (44.6%) resided 
in an urban area, 1,449 (44.6%) in a suburban 
area and 245 (7.3%) in a rural area.

Of the 3,362 participants, 1,634 (48.6%) 
were children, of whom 816 (49.9%) were male 
and 818 (50.1%) were female, and 1,728 (51.4%) 
were adolescents, of whom 773 (45.0%) were 
male and 955 (55.0%) were female.

The prevalence of asthma among children 
was 25.2%, compared with 15.9% among adoles-
cents (χ2 = 8.34; p = 0.00). The most prevalent 
symptoms among the children were as follows: 

Table 1 - Prevalence, in percentage, of asthma symptoms by gender and age group. Tangará da Serra, Brazil, 
2007.

Question 6-7 years 13-14 years Total 95% CI
M F Subtotal M F Subtotal

Wheezing ever 58.1* 50.6 54.3** 44.9 41.4 42.9 48.5 46.8-50.2
Wheezing within the preceding 12 months 25.9 24.6 25.2** 17.1 15.0 15.9 20.4 19.1-21.8
Frequency of wheezing attacks - -
1-3 within the preceding 12 months 19.9 18.3 19.1** 12.8 10.9 11.8 15.3 14.1-16.6
≥ 4 within the preceding 12 months 5.3 4.2 4.7 3.4 3.2 3.3 4.0 3.4-4.7
Frequency of wheezing that disturbs sleep - -
< 1 per week 11.9 11.2 11.6 6.7 5.0 5.8 8.6 7.7-9.6
≥ 1 per week 7.8 6.5 7.1 5.3 4.9 5.1 6.1 5.3-7.0
Wheezing that impairs speech 4.5 4.9 4.7 3.6 2.4 3.0 3.8 3.2-4.5
Asthma ever 4.9 4.2 4.5 5.2 5.7 5.4 5.0 4.3-5.8
Wheezing after physical exercise 6.4 6.4 6.4 13.1 10.2 11.5 9.0 8.0-10.0
Dry nocturnal cough 45.2 43.8 43.9** 33.6 34.5 34.1 38.8 37.2-40.5
*χ2 test for difference between genders (p < 0.05). **χ2 test for difference between age groups (p < 0.05).
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are hazardous to human health. The region also 
receives emissions from other burn-offs in the arc 
of deforestation. Pollution is possibly associated 
with an increase in the prevalence of asthma and 
with the exacerbation of symptoms in children 
with asthma, as well as with a higher number of 
emergency room visits and hospitalizations due 
to asthma.(21,22) The increase in the levels of air 
pollution seems to have a different effect on chil-
dren with asthma than on those without, causing 
greater damage to the former.(23)

It is known that wheezing attacks are twice as 
common as attacks of asthma per se, since other 
factors, such as viral infections, especially those 
caused by respiratory syncytial virus, as well as 
eosinophilic syndromes and parasitic infections, 
can cause transient wheezing.(16,24) These factors 
can explain the high prevalence of wheezing in 
the studied groups.

In other studies, the prevalence of physician-
diagnosed asthma was found to be lower than 
that of wheezing within the preceding 12 months, 
with relevant variability among regions of the 
world and in Brazil.(4,6.9,17) This difference was 
also observed in the present study.

In other cities within the Amazon forest 
biome, the prevalence of physician-diagnosed 
asthma in adolescents is higher than the national 
mean, possibly due to, among other factors, the 
hot, humid climate. For example, in the cities 
of Manaus and Belém, the prevalence is 19.7% 
and 32.8%, respectively.(9) However, the question 
with greatest sensitivity for the identification of 
cases of asthma is the one related to wheezing 
within the preceding 12 months.(3) Therefore, 
the similarity of the findings for this item, when 
our findings are compared with the diagnoses 
made in the ISAAC, suggests the occurrence of 
underdiagnosis of asthma in both groups.

The underdiagnosis of asthma and regional 
differences in asthma prevalence in Brazil are 
probably attributable to a number of factors: 
diagnostic criteria; cultural issues (such as the 
acceptance of the disease by the family); the 
perception of the severity of the symptoms by 
the caregivers; the quality of the health care 
services/records; the level of access to health 
care services; and the degree of awareness on 
the part of professionals regarding the identifi-
cation of the cases.

It has been reported that males are at a 
higher risk for developing asthma.(1,2) However, 

Discussion

In the present study, a higher prevalence 
of asthma and asthma-related symptoms was 
observed among the children, a finding that is 
in agreement with those of other studies,(4,9) in 
which it has been shown that the prevalence of 
asthma cases tends to decrease during adoles-
cence.(15,16)

The prevalence of asthma in both groups 
was within the limits of variation observed in 
the Brazilian and international literature.(6,9,17,18) 
In the only study carried out in the state of Mato 
Grosso using the ISAAC questionnaire, the preva-
lence of asthma in the city of Cuiabá was found 
to be 28.2% among children and 26.4% among 
adolescents.(19) However, the authors classified 
as cases of asthma those students who gave a 
affirmative response to the question “Have you 
ever had asthma or bronchitis?”, which limits 
the comparability with the present study, in a 
different criterion was used in order to define 
a case. In addition, according to the authors 
themselves, the use of the term bronchitis as a 
synonym of asthma can result in an overestima-
tion of the prevalence of asthma.

The irritating effect that air pollutants, as 
well as environment pollutants in the home or 
elsewhere, compounded by low relative humidity, 
have on the respiratory tract in some periods of 
the year can cause varying degrees of wheezing. 
However, in periods of high humidity, character-
istic of the Amazon region, the growth of fungi 
in the environment and the fact that individuals 
spend longer periods of time in the home can 
influence the occurrence of the disease. It has 
been shown that there is a seasonal variation 
in the number of emergency room visits due to 
asthma, which peaks during the rainy months of 
March and October.(20) However, it is impossible 
to determine whether this variation influences 
the prevalence of the disease or causes greater 
severity, thereby resulting in an increase in the 
number of emergency room visits.

Certain characteristics of the city of Tangará 
da Serra and of the region, such as the cotton 
culture, which induces pollination, as well as air 
pollution, whose dispersion is possibly restricted 
due to the barrier formed by the , might have 
contributed to the prevalence of asthma observed. 
The microregion of Tangará da Serra has an 
extensive area of sugar cane cultivation, and 
sugar cane field burn-offs release pollutants that 
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eling and loss of pulmonary function, as well as 
to worsening of quality of life.(28)

Discussion and implementation of local public 
policies, coordinated with the national policy, 
have been proposed, considering the promotion 
of health and prevention of the disease for all 
individuals, as well as the adequate treatment and 
follow-up evaluation of asthma patients, with 
community support groups and guidance provided 
to the affected families. In addition, the incorpo-
ration of a model of care for chronic conditions, 
as suggested by the World Health Organization,(29) 
seems relevant. It proposes the establishment of 
a favorable political environment, with commu-
nity partnerships and strengthening of the links 
among patients, teams and the families.

In conclusion, the prevalence of asthma 
among children and adolescents in Tangará da 
Serra is high, a finding consistent with those of 
other studies carried out in Brazil and in Latin 
America using the ISAAC questionnaire.
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