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Time trend of asthma in 
children and adolescents in 
Brazil, 1998-2008

ABSTRACT

OBJECTIVE: To analyze the trends in asthma prevalence in children and 
adolescents between 1998 and 2008 in Brazil.

METHODS: Data on asthma prevalence from the 1998, 2003 and 2008 
National Household Sample Surveys were analyzed. The sample was 
comprised of 141,402, 144,443 and 134,032 individuals in 1998, 2003 and 
2008, respectively, and the analysis was adjusted for the sample design. Trends 
in asthma prevalence were described for sex, Brazilian regions and place of 
residence of children (zero to nine years of age) and adolescents (ten to 19 
years of age). 

RESULTS: The prevalence of asthma in children was 7.7% in 1998, 8.1% in 
2003 and 8.5% in 2008, with an annual increase of 1%. The highest annual 
increase was observed in the Southeast and North regions (1.4%). Among 
adolescents, the prevalence of asthma was 4.4% in 1998, 5.0% in 2003 and 
5.5% in 2008, with an increase of 2.2% per year. In the Northeast region, the 
annual increase in the prevalence of asthma was 3.5%. The greatest increases 
were observed in boys and in residents of rural areas.

CONCLUSIONS: Although asthma has decreased in some developing 
countries, the results found in Brazil point to an increase in this disease in 
children and adolescents between 1998 and 2008, especially in rural areas.

DESCRIPTORS: Child. Adolescent. Asthma, epidemiology. Time Series 
Studies.

INTRODUCTION

Asthma affects approximately 300 million people worldwide,12 with negative 
consequences for individuals and society. These consequences, such as days 
and costs resulting from hospitalizations, have an economic and social impact 
in Brazil,a where asthma is an important public health problem.8 A Brazilian 
study assessed death certifi cates and included asthma as a cause of death, 
revealing a mortality rate of 2.29 per 100,000 inhabitants, standardized for 
the Brazilian population in 2000.18 Asthma affects all ages, especially children 
and adolescents.6 Although several studies on asthma prevalence have been 
performed worldwide, there is no consensus on a single accurate measure to 
defi ne this disease,a which is usually assessed with a medical diagnosis or the 
presence of its symptoms.

Time trends of asthma show different patterns according to geographical areas. 
In the United States, between 1980 and 2007, there was a stabilization in the 

a Global Strategy for Asthma Management and Prevention: updated 2009. Cape Town: University 
of Cape Town Lung Institute; 2009.
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prevalence of asthma in childhood, with a reduction in 
mortality rates in the same period.1 A study conducted 
by Pearce et al,15 with data from the International Study 
of Asthma and Allergy in Childhood (ISAAC), showed 
a reduction in asthma in English-speaking countries and 
Western Europe. In contrast, there was an increase in 
the asthma prevalence throughout the years in countries 
where the prevalence was considered to be low. In 
Latin America, the prevalence of asthma symptoms has 
increased.15 Nonetheless, in South America, a system-
atic review pointed to inconsistencies in the decreasing 
or increasing pattern of asthma prevalence in studies 
that use the ISAAC methodology.3

The Pesquisa Nacional por Amostra de Domicílios 
(PNAD – National Household Sample Survey), 
performed by the Instituto Brasileiro de Geografi a e 
Estatística (IBGE – Brazilian Institute of Geography 
and Statistics), regularly investigates health aspects 
of the population. This survey is conducted with a 
representative sample of states, Brazilian regions and 
the country. A total of three studies on the health of the 
Brazilian population have been conducted, including 
the question of the medical diagnosis of asthma, which 
enables the establishment of a time trend of this problem 
in Brazil, thus contributing to the monitoring of the 
medical diagnosis of asthma throughout time and the 
implementation of public policies.

The present study aimed to analyze the trends of asthma 
prevalence in children and adolescents between 1998 
and 2008, in Brazil.

METHODS

The study was conducted with data derived from the 
1998, 2003 and 2008 PNAD health supplements.

The PNAD sampling plan follows three stages (cities, 
census tracts and households), being representative for 
the country, regions, states and certain metropolitan 
areas.21 In 1998, the sample was comprised of 344,975 
individuals; in 2003, 384,834; and in 2008, 391,868. 
More information about the methodological aspects 
can be obtained on the website of IBGE.b

The study population was comprised of individuals 
aged between zero and 19 years, thus characterizing the 
periods of childhood and adolescence, in accordance 
with the World Health Organization (WHO). According 
to the DATASUS Health Information System, the age 
group included in this study corresponded to 42% of 
the country’s population in 1998, 40% in 2003, and 
35% in 2008.c

b Instituto Brasileiro de Geografi a e Estatística. Pesquisa Nacional por Amostra de Domicílios. [cited  2012 Jan 13]. Available from: 
http://www.ibge.com.br/home/estatistica/populacao/trabalhoerendimento/pnad2008/default.shtm para o ano de 2008; http://www.ibge.com.br/
home/estatistica/populacao /trabalhoerendimento/pnad2003/default.shtm for 2003; the year 1998 is not accessible through the worldwide web.
c DATASUS. Sistema de Informações em Saúde. Brasília (DF) [cited 2011 Feb 22]. Available from: http://tabnet.datasus.gov.br/cgi/deftohtm.
exe?ibge/cnv/popuf.def 

The following closed-ended question was used to defi ne 
asthma prevalences in each year: “Has any doctor or 
health professional said that (…) has/have asthma or 
bronchitis?”.

The analyses were performed for the country and 
also stratifi ed per age groups, Brazilian regions and 
area of residence. Age groups were dichotomized into 
participants aged between zero and nine years and 
participants aged between ten and 19 years. Asthma 
prevalences were also analyzed according to regions 
(North, Northeast, Southeast, South and Central-West). 
Finally, the area of residence was dichotomized into 
“urban” (city or village in an urban area, city or village 
in a non-urban area and isolated urban area) and “rural” 
(rural cluster with an urban extension, isolated rural 
cluster and settlement, isolated rural cluster – nucleus, 
isolated rural cluster – other types of cluster, and rural 
area except for rural cluster).

The databases were obtained from the IBGE. Data were 
analyzed in the STATA statistical package, version 
11.0, using the svyset command to define sample 
weights and clusters and the svy command for all 
analyses performed, considering the sampling process 
complexity. Asthma prevalences were obtained for the 
country and per region, in addition to annual percentage 
variations. Moreover, this information was stratifi ed per 
area of residence and sex.

The mean annual percentage variation of the preva-
lences observed was calculated with the values found 
in 1998 and 2008. The total percentage variation was 
calculated, with the mean annual variation being esti-
mated as a tenth root:

where p1998 and p2008 are the prevalences calculated for 
1998 and 2008, respectively. The Wald test for linear 
trend was used to observe the time trend.

RESULTS

The sample of children and adolescents studied in 1998, 
2003 and 2008 was comprised of 141,402, 144,443 
and 134,032 individuals, respectively. This age group 
including childhood and adolescence corresponded to 
41% of the sample in 1998, 35% in 2003, and 34% 
in 2008.

The sample characteristics in each year of the PNAD 
are shown in Table 1. In all years studied, there was 
a slight predominance of males among children and 
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adolescents. The most frequent area of residence 
was the urban area in all years studied. There was an 
increase of approximately 5.0 percentage points in chil-
dren living in the urban area in 2008, when compared 
to 1998. Among adolescents, this increase totaled 2.5 
percentage points in the same period. In addition, 
there was a reduction in the proportion of children 
and adolescents living in the Northeast, Southeast and 
South regions, whereas the North and Central-West 
regions had an increase in the proportion of residents 
aged between zero and 19 years (Table 1). The mean 
per capita household income increased in the period 
studied, totaling R$ 359.30 in 2008 (SD = 580.90) in 
the zero-to-nine-year age group, and R$ 407.20 in the 
ten-to-19-year age group (SD = 606.70).

Figure 1 shows the asthma prevalences according to the 
area of residence and sex in children aged between zero 
and nine years, per year of PNAD. Regardless of the 
area of residence, there was an increase in prevalence 
in the period studied. In the urban area, the prevalences 
varied from 8.6% in 1998 to 8.7% in 2003 and 9.1% in 
2008. In the rural area, they varied between 4.9% and 
5.9%, from 1998 to 2008. The prevalence of asthma was 
higher in male children, in both rural and urban areas.

Table 2 shows the prevalence of asthma and annual 
variation in children aged between zero and nine years, 
in general and per Brazilian region. The prevalence 
of asthma in children varied from 7.7% to 8.5% in 
1998 and 2008, respectively. With the exception of 
the Central-West region, where there was a decline 
that varied between 0.7% (when the female sex was 

evaluated) and 3.0% (in the rural area), all Brazilian 
regions and the country as a whole showed an increase 
in asthma prevalence, although not statistically signifi -
cant in some cases. In Brazil, the annual increase was 
lower in the urban area (0.6%, p=0.006) than in the 
rural area (1.8%, p=0.002). In the rural area, annual 
increases in asthma prevalence were 3.5% (p<0.001) 
in the Northeast region and 2.2% (p=0.035) in the 
Southeast region.

The trend in asthma prevalence in adolescents 
according to area of residence and sex is shown in 
Figure 2. This prevalence also increased in the period 
studied, although the differences between sexes were 
not as relevant as they were in children. The exception 

Table 1. Description of the sample of children and adolescents according to demographic and socioeconomic characteristics. 
Brazil, 1998-2008.

Variable

0 to 9 years 10 to 19 years

1998 2003 2008 1998 2003 2008

n %a n %a n %a n %a n %a n %a

Sex

Male 34,180 51.0 35,594 51.0 31,611 50.8 37,451 50.6 37,939 50.9 36,843 51.2

Female 32,951 49.0 34,202 49.0 30,333 49.2 36,905 49.4 36,739 49.1 35,265 48.8

Area of residence

Urban area 53,013 76.5 58,399 81.9 50,524 81.6 60,387 79.0 62,822 82.4 59,324 81.5

Rural area 14,118 23.5 11,397 18.1 11,420 18.4 13,969 21.0 11,852 17.6 12,784 18.5

Region of residence

North 5,847 6.0 9,513 7.6 10,319 10.5 6,370 5.8 9,433 7.0 10,852 9.5

Northeast 23,578 33.3 24,624 32.3 21,114 31.9 25,896 32.3 26,502 32.0 24,428 30.9

Southeast 19,950 38.9 18,227 39.0 15,617 37.0 22,903 40.8 20,209 39.9 19,050 38.4

South 10,635 14.7 9,719 13.7 8,010 13.1 11,285 14.1 10,561 14.0 9,815 13.8

Central-West 7,121 7.1 7,713 7.4 6,884 7.5 7,902 7.0 7,973 7.1 7,963 7.4

Per capita household income 
(in reais – R$) (mean and 
standard deviation)

(159.5; 
dp 270.9)

(211.8; 
dp 368.0)

(359.3; 
dp 580.9)

(199.2; 
dp 342.7)

(253.4; 
dp 397.3)

(407.2; 
dp 606.7)

a Adjusted for cluster effect and sample weight.

Figure 1. Asthma prevalence in children aged between zero 
and nine years per place area of residence and year, according 
to sex. Brazil, 1998-2008.
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was the urban area in 2003, when male adolescents 
had a prevalence of 6.1%, whereas female adolescents 
had a prevalence of approximately 4.7%. In the urban 
area, the prevalences varied from 4.9% to 5.9% between 
1998 and 2008, while this variation ranged from 2.5% 
to 3.5%, in 1998 and 2008, respectively.

The annual variations and prevalences for adoles-
cents are shown in Table 3. The variation in asthma 
prevalence was between 4.4% and 5.5%. Although with 
lower prevalences, adolescents had higher percentage 
variations than children. The percentage variation in 
the country points to an annual increase in asthma 
prevalence of 2.2% (p<0.001) in the ten-to-19-year age 
group. This increase corresponded to 1.9% (p<0.001) 
in the urban area and 3.5% (p<0.001) in the rural area. 
Although the North region showed an annual decrease 
of 0.5% in this prevalence in the ten-to-19-year age 
group, this same region pointed to an increase of 0.9% 
in the urban area, both of which were not statisti-
cally signifi cant. Once again, the annual increase in 
asthma prevalence in the rural area was emphasized, 
totaling 4.8% (p<0.001) in the Northeast region, and 
4.3% (p=0.005), 4.4% (p=0.010) and 2.1% (p=0.268) 
in the Southeast, South and Central-West regions, 
respectively.

DISCUSSION

The results of the present study indicate a general 
increase in the diagnosis of asthma in children and 
adolescents in different Brazilian regions, in both sexes, 
and in the rural and urban areas, between 1998 and 
2008. The greatest increases were observed in males 
and in those living in the rural area.

Despite the national scope, with representativeness for 
states and regions, and methodological rigor, analyses 
based on PNAD data can have certain limitations. 
One of them is the possible underestimation of asthma 

prevalence, as it depends on the diagnosis by a medical 
doctor or health professional. If the asthma assessment 
criteria had taken its symptoms into account, preva-
lences could have been higher in all the years studied. 
Another point to be considered as a limitation is that 
the outcome was assessed in all years in a retrospective 
way, which could also have led to an underestimation 
of magnitude.

Table 2. Asthma prevalences and annual variation in children 
aged from zero to nine years, according to sex, area of 
residence and Brazilian region. Brazil,1998-2008.

Variável
Asthma prevalence 

(%)
Annual 

variation 
(%)

p
1998 2003 2008

General 

Brazil 7.7 8.1 8.5 + 1.0 <0.001

North 6.2 6.7 7.2 + 1.4 0.030

Northeast 4.6 4.4 5.2 + 1.2 0.007

Southeast 9.4 9.5 10.8 + 1.4 <0.001

South 10.6 12.6 11.5 + 0.8 0.045

Central-West 8.5 10.0 7.6 - 1.2 0.043

Males

Brazil 8.7 9.1 9.5 + 0.9 0.001

North 6.4 7.9 7.9 + 2.1 0.027

Northeast 5.0 4.9 6.0 + 1.9 0.002

Southeast 10.5 10.5 11.9 + 1.3 0.004

South 12.6 14.4 13.5 + 0.7 0.151

Central-West 9.9 11.3 8.5 - 1.5 0.043

Females 

Brazil 6.7 7.1 7.4 + 1.0 0.002

North 6.1 5.5 6.5 + 0.6 0.427

Northeast 4.2 3.9 4.3 + 0.4 0.649

Southeast 8.2 8.5 9.7 + 1.7 0.001

South 8.5 10.6 9.4 + 0.9 0.142

Central-West 7.1 8.6 6.6 - 0.7 0.449

Urban

Brazil 8.6 8.7 9.1 + 0.6 0.006

North 6.5 6.8 8.0 + 2.1 0.001

Northeast 5.5 5.1 5.5 0.0 0.989

Southeast 9.7 9.6 11.0 + 1.3 <0.001

South 11.6 13.3 12.2 + 0.5 0.282

Central-West 8.9 10.4 8.0 - 1.1 0.046

Rural

Brazil 4.9 5.3 5.9 + 1.8 0.002

Northa - - 4.6 - -

Northeast 3.2 3.0 4.5 + 3.5 <0.001

Southeast 7.6 8.6 9.5 + 2.2 0.035

South 7.2 9.2 8.2 + 1.4 0.204

Central-West 6.9 8.0 5.0 - 3.0 0.137
a In the North region, in 1998 and 2003, the PNAD only 
considered the state of Tocantins for the rural area.

Figure 2. Asthma prevalence in children aged between ten 
and 19 years per place area of residence and year, according 
to sex. Brazil, 1998-2008.
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One of the main diffi culties in the comparison of results 
is the way the disease is assessed, which could vary 
from the presence of symptoms such as wheezing in 
the last 12 months; a medical diagnosis; to tests being 
performed, such as the bronchoprovocation test with 
methacoline conducted in a hospital environment. As 
an example, asthma prevalences are usually higher in 

studies that use the presence of symptoms to defi ne the 
outcome,22 which can be partly explained by the greater 
access to health services.

The recent literature on time trends in asthma shows 
the large use of the comparison between stages I and III 
of ISAAC,2,5,11,15,16,20 which observed this prevalence in 
the six-and-seven-year age group, in the 13-and-14-year 
age group, or in both. However, the majority of these 
studies were performed in Europe and Asia; only three 
of these were conducted in Latin America, of which 
one was in Chile11 and two in Brazil.16,20 The ISAAC 
investigates the prevalences of wheezing in the last 12 
months and self-reported asthma in life as outcomes 
of this disease. Nonetheless, ISAAC studies make a 
comparison between two periods and, consequently, 
characterize its evolution rather than its time trend, as 
the latter requires at least three points in time.

The present study showed the increase in prevalence 
of asthma in children and adolescents during a period 
of ten years (from 1998 to 2008). This result is similar 
to that of other studies, although these assessed the 
outcome differently. In Greece, Anthracopoulos et al4 
found an increase from 8.0% in 1991 to 12.4% in 2003 
by assessing the medical diagnosis of children aged 
between eight and ten years. In the United States, data 
from the Centers for Disease Control and Prevention 
pointed to an increase of 4.6% from 1980 to 1996 and a 
stability in the prevalence of asthma in individuals aged 
between zero and 17 years, between 1997 and 2007.1

By analyzing information from all countries that 
participated in the ISAAC, Pearce et al15 observed an 
annual increase in asthma prevalence in adolescents that 
varied between 0.07% in Africa and 0.93% in Oceania. 
Only in the Indian subcontinent was there an annual 
decrease of 0.01%. In children aged between six and 
seven years, the annual increase varied from 0.12% on 
the Asian side of the Pacifi c Ocean to 0.74% in North 
America. In Africa, Eastern Mediterranean and Latin 
America, there was an annual decrease in prevalence 
of 0.01%, 0.05% and 0.15%, respectively.

There were disagreements among the fi ndings when 
studies conducted in South America were compared. 
In Chile,11 a study derived from the ISAAC project 
pointed to a reduction in prevalence from 12.5% in 
1994 to 10.7% in 2002 in the six-to-seven-year age 
group, although not being statistically signifi cant. In 
contrast, among adolescents aged between 13 and 14 
years, there was an increase from 10.2% to 14.9% in 
the same period. In Brazil,20 also as part of the ISAAC, 
the prevalence of asthma remained stable in individuals 
aged between 13 and 14 years (from 14.9% in 1994 to 
14.7% in 2002). However, it should be emphasized that 
studies using the ISAAC methodology provide a self-
reported prevalence of asthma rather than the medical 
diagnosis of this disease, as in the PNAD.

Table 3. Asthma prevalences and annual variation in ado-
lescents aged from ten to 19 years, according to sex, area of 
residence and Brazilian region. Brazil, 1998-2008.

Variable
Asthma prevalence 

(%)
Annual 
variation 

(%)
p

1998 2003 2008

General

Brazil 4.4 5.0 5.5 + 2.2 <0.001

North 4.1 4.1 3.8 - 0.5 0.481

Northeast 2.4 2.8 3.4 + 3.5 <0.001

Southeast 5.3 5.9 6.9 + 2.7 <0.001

South 6.3 7.1 7.4 + 1.7 0.002

Central-West 5.1 6.2 5.6 + 0.8 0.235

Males

Brazil 4.6 5.6 5.7 + 2.3 <0.001

North 3.9 4.0 3.6 - 0.7 0.467

Northeast 2.5 3.0 3.6 + 3.8 <0.001

Southeast 5.5 6.6 7.2 + 2.7 <0.001

South 6.4 8.4 7.7 + 1.9 0.012

Central-West 5.5 6.7 6.2 + 1.3 0.175

Females 

Brazil 4.3 4.4 5.2 + 2.1 <0.001

North 4.2 4.1 4.1 - 0.3 0.786

Northeast 2.3 2.6 3.1 + 3.2 <0.001

Southeast 5.1 5.0 6.6 + 2.6 <0.001

South 6.1 5.9 7.1 + 1.5 0.055

Central-West 4.8 5.6 4.9 + 0.1 0.882

Urban

Brazil 4.9 5.4 5.9 + 1.9 <0.001

North 4.0 4.1 4.4 + 0.9 0.270

Northeast 2.9 3.3 3.7 + 2.7 <0.001

Southeast 5.5 6.1 7.0 + 2.4 <0.001

South 7.1 7.6 8.0 + 1.1 0.054

Central-West 5.2 6.4 5.6 + 0.6 0.460

Rural

Brazil 2.5 2.9 3.5 + 3.5 <0.001

Northa - - 2.1 - -

Northeast 1.6 1.9 2.5 + 4.8 <0.001

Southeast 3.6 3.6 5.5 + 4.3 0.005

South 3.1 4.9 4.8 + 4.4 0.010

Central-West 4.7 5.0 5.8 + 2.1 0.268
a In the North region, in 1998 and 2003, the PNAD only 
considered the state of Tocantins for the rural area.
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The prevalence of asthma increased at least ten times 
in recent decades, especially in developed countries, 
but also in developing countries such as Brazil and 
other Latin American countries.8 Some explanations 
can be attributed to the increase in primary health 
care services and the number of family health teams 
in all Brazilian regions. As an example, the expan-
sion of family health teams between 1999 and 2004 
was greater in the Northeast region than in the South 
region.9 Considering the fact that the outcome was 
assessed with the question about medical diagnosis, 
it is assumed that the increase in access to and use of 
health services could partly explain the increase in 
asthma prevalences, especially in the rural area.

Another factor that could explain the increase in 
asthma in rural populations is their greater exposure 
to pesticides. Although this is only a hypothesis in the 
theoretical sphere and based on scientifi c speculation, 
researchers consider it to be an important aspect to be 
approached in future Brazilian studies.

The highest prevalences of asthma in males coincide 
with what has been described in previous publications. 
A study conducted with students in 1984, 1994, 1999 
and 2004 by Osman et al14 found higher prevalences 
and time trends of asthma in males. In children, the 
highest prevalences of asthma in males, when compared 
to females, can be explained by physiological disad-
vantages.23 Boys at this age tend to have higher IgE 
concentrations than girls,19 in addition to lower respira-
tory fl ow rates.10,17

Asthma management conditions in Brazil are below 
what is ideal. Considering the fact that asthma is a 
disease sensitive to primary health care management, 
hospitalizations are viewed as inevitable.13 A study on 
the trend of medical diagnosis of asthma in the United 
States7 pointed out that, in addition to medication, good 
asthma self-management training is also required. Thus, 
it becomes important to improve primary health care 
coverage in Brazil, including public policies aimed at 
asthma control and management.
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