
ABSTRACT

By using the standard written questionnaire (WQ),
designed for the International Study of Asthma and
Allergies in Childhood (ISAAC) we determined the
prevalence of rhinitis and its related-symptoms, in
Brazilian children and adolescents, living in different
cities of the country. The WQ was answered by the
parents of 11,403 children aged 6-7 years from five
Brazilian cities: Porto Alegre (South, N = 2,846), São
Paulo (Southeast, N = 3,005) Uberlândia (Southeast,
N = 2,991), Itabira (Southeast, N = 1,151) and Recife
(Northeast, N = 1,410). The WQ was also applied to
20,587 adolescents (13-14 years old) living in: Porto
Alegre (South, N = 3,195), Curitiba (South, N = 3,004),
São Paulo (Southeast, N = 3,008), Uberlândia
(Southeast, N = 2,998), Itabira (Southeast, N = 2,134),
Salvador (Northeast, N = 3,162) and Recife
(Northeast, N = 3,086). The mean response rates
were 75% and 95%, for the 6-7 year-old children and
for the adolescents, respectively. The data was trans-
cribed to a database (Epi-Info) and analyzed regarding
the answers to questions of rhinitis module. The
mean prevalence of rhinitis (affirmative response to
question 2) was 26.6 % and 34.2 % in the groups of

6-7 and 13-14 year-old, respectively. Applying the cri-
teria that evaluate the association between nasal and
ocular symptoms (affirmative response to question 3)
the mean prevalence of allergic rhinitis were 12.8 %
for the 6-7 year-old children and 18.0 % for the ado-
lescents. In conclusion, the prevalence of rhinitis and
its related symptoms among children and adoles-
cents living in different Brazilian cities was as high as
the prevalence observed in other areas of the world.
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RESUMEN

La prevalencia de rinitis y de sus síntomas en ni-
ños y adolescentes brasileños, que viven en diferen-
tes ciudades, fue determinada por el cuestionario es-
crito (CE), desarrollado por el International Study of
Asthma and Allergies in Children (ISAAC). El CE fue
respondido por los padres de 11.403 niños con edad
entre los 6-7 años, en cinco ciudades brasileñas:
Porto Alegre (Sur, N = 2.846), São Paulo (Sudeste,
N = 3.005), Uberlândia (Sudeste, N = 2991), Itabira
(Sudeste, N = 1.151) e Recife (Nordeste, N = 1.410).
En la faja de edad de 13-14 años el CE fue respondi-
do por 20.587 adolescentes que vivían en: Porto
Alegre (Sur, N = 3.195), Curitiba (Sur, N = 3.004), São
Paulo (Sudeste, N = 3.008), Uberlândia (Sudeste,
N = 2.998), Itabira (Sudeste, N = 2.134), Salvador
(Nordeste, N = 3.162) e Recife (Nordeste, N = 3.086).
La tasa media de respuestas fue un 75 % para los
niños menores y un 95 % para los adolescentes. Los
datos fueron transcriptos a una base de datos
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(Epi-info) y el análisis estadístico fue sobre el modu-
lo rinitis del CE ISAAC. La prevalencia media de rinitis
(sí a la pregunta 2) fue 26,6% y 34,2% en los grupos
de 6-7 y 13-14 años respectivamente. Utilizándose
el criterio que evalúa la asociación entre síntomas na-
sales y oculares (sí a la cuestión 3), la prevalencia me-
dia de rinitis alérgica fue de un 12,8% para los niños
de 6-7 años y de un 18,0 % para los adolescentes.
En conclusión, la prevalencia de rinitis y síntomas re-
lacionados en niños y adolescentes que viven en di-
ferentes ciudades brasileñas fue tan elevada como la
que se ha observado en otras partes del mundo. 

Palabras clave: Rinitis. Prevalencia. ISAAC.
Epidemiología. Cuestionario escrito. Niños. 

INTRODUCTION

Epidemiologic studies have documented an incre-
ase in the prevalence of rhinitis, similarly to asthma,
in different areas of the world. In Switzerland, the
prevalence of seasonal allergic rhinitis has increased
from 0.82 % in 1926 to 11.1 % in 19911. In the UK,
there was an increase in the annual prevalence of se-
asonal allergic rhinitis from 12 % in 1958 to 23.3 %
in 19702. Similar data have been reported by other
authors3-8. However, lack of standardization on pa-
tient identification has hampered comparisons
among different populations over time9. 

Rhinitis symptoms may occasionally occur in nor-
mal individuals, and the lack of a standardized and
properly validated method for the identification of rhi-
nitis may account for the scarcity of epidemiologic
data available. From the epidemiologic point of view,
there is no current universally accepted definition of
rhinitis, and the distinction between a normal indivi-
dual and an individual with the illness is based on cli-
nical history. In general, clinical definition is focused
on the identification of patients whose symptoms
are severe enough to require medical attention10. On
the other hand, epidemiologic definition relies on the
nature and distribution of symptoms within a popu-
lation, independent from seeking medical attention10.

The International Study of Asthma and Allergies in
Childhood (ISAAC) was idealized to maximize the va-
lue of epidemiologic studies in asthma and allergic di-
seases, establishing a standardized method capable
to facilitate international collaboration10,11. ISAAC has
standardized a written questionnaire (WQ) that made
possible the study of allergic diseases among chil-
dren of culturally distinct populations. This low-cost
instrument is easily applied and has high sensitivity
and specificity10. Originally written in English, it was

validated following its translation to Portuguese
(Brazilian culture) in order to be applied to our peo-
ple12. 

In Brazil, few rhinitis epidemiological studies have
been done, by using different methods. That contri-
butes to the lack of knowledge of the real dimension
of rhinitis in different areas of the country. 

In the present study, by using the ISAAC’s
self-response WQ we determined the prevalence of
rhinitis and rhinitis-related symptoms among school-
children living in different Brazilian cities. We also
compared the rates obtained, once two of the cities
are coastal cities, two are mid cities and the others
are state capitals.

PATIENTS AND METHODS

Seven centers from seven Brazilian cities partici-
pated in this study. They were: Porto Alegre and
Curitiba localized in South area of the country; São
Paulo, Uberlândia and Itabira in Southeast; Recife
and Salvador in Northeast.

The schoolchildren were selected as standardized
by ISAAC protocol10. The data of involved schools
were obtained by the respective City Education
Secretary. After the sample definition, ISAAC WQ
was filled in by the parents or guardians of the
6-7 year-old children and by the adolescents them-
selves.

From the total 15,204 children aged 6-7 years ini-
tially selected, 11,403 participated in the study: Porto
Alegre (N = 2,846), São Paulo (N = 3,005), Uberlândia
(N = 2,991), Itabira (N = 1,151) and Recife (N = 1,410).

At the age of 13-14 years, from the total of
21,670 adolescents selected to participate 20,587
answered the WQ: Porto Alegre (N = 3,195), Curitiba
(N = 3,004), São Paulo (N = 3,008), Uberlândia
(N = 2,998), Itabira (N = 2,134), Salvador (N = 3,162)
and Recife (N = 3,086). 

The data obtained were transcribed to a database
(Epi-Info) supplied by ISAAC’s coordinators. The fre-
quency of positive answers to each question of the
rhinitis module was analyzed according to the age
group. These data were analyzed by the Chi-square
test and partition, and the level for rejection of the
null hypothesis was 5 %13. The study was approved
by the ethical committee of each participating center. 

RESULTS

Mean response rates of 75 % and 95 % were ob-
tained among children 6-7 years old and 13-14 years
old, respectively. Approximately 51% of the respon-
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ders were female in both age groups. The frequen-
cies of affirmative answers for each question of the
ISAAC WQ (rhinitis module) are presented in tables I
and II.

The prevalence of “nasal symptoms without a
cold ever” for 6-7 year-old schoolchildren varied bet-
ween 28.0 % in Uberlândia and 69.4 % in Itabira (ta-

ble I). Having had these “nasal symptoms in the last
12 months”, varied between 20.2 % in Uberlândia
and 33.8 % in São Paulo. This one was significantly
higher than observed in other cities (table I). The pre-
valence of “nasal symptoms occurring in the last
year in association with itchy-watery eyes” ranged
from 9.8 % in Uberlândia to 28.9 % in Itabira. In
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Table I

Affirmative responses (%) to the ISAAC’s written questionnaire (rhinitis module) by 6-7 year-old school children, 

from different cities in Brazil 

City

Porto Alegre São Paulo Uberlândia Itabira Recife
[a] [b] [c] [d] [e] Total

(N = 2,846) (N = 3,005) (N = 2991) (N = 1,151) (N = 1,410) (N = 11403)

1. Sneezing, runny, blocked nose 
without a cold, ever 34.0 40.0 28.0 69.4 33.0 37.5 b > a,d > c,e

2. Sneezing, runny, blocked nose 
without a cold, past 12 months 28.1 33.8 20.2 26.5 22.8 26.6 b > a,d > c,e

3. Nasal symptoms without a cold, 
past 12 months, accompanied 
by itchy-watery eyes 10.6 13.0 9.8 28.9 10.3 12.8 d > b > a,c,e

5. Interference with daily activities 16.6 20.9 13.2 20.2 17.5 17.3 b > a,c > d,e
6. Rhinitis ever 26.0 28.8 13.2 9.3 11.3 19.9 b > a > c,d,e

*p < 0.05.

Chi-square*Question

Table II

Affirmative responses (%) to the ISAAC’s written questionnaire (rhinitis module) in adolescents, 

from different cities in Brazil

City

Porto Alegre Curitiba São Paulo Uberlândia Itabira Salvador Recife Total
[a] [b] [c] [d] [e] [g] [g]

(N = 2,846) (N = 3,004) (N = 3,008) (N = 2998) (N = 2,134) (N = 3,162) (N = 3,086) (N = 20,587)

1. Sneezing, runny, blocked 
nose without a cold, ever 53.4 40.8 45.3 48.2 66.9 58.2 35.0 49.0 e > f > a > d > c > b > g

2. Sneezing, runny, blocked 
nose without a cold, past 
12 months 40.8 29.8 34.0 35.2 26.7 46.0 24.1 34.2 f > a > c,d > b > g > e

3. Nasal symptoms without 
a cold, past 12 months, 
accompanied by 
itchy-watery eyes 17.6 14.1 14.4 20.1 25.5 25.0 11.3 18.0 e,f > a,d > b,c,g

5. Interference with daily 
activities 24.2 17.6 20.5 22.5 18.8 15.1 16.5 19.3 a,d > c,e > b, f,g

6. Rhinitis ever 24.4 7.9 31.7 18.1 11.2 24.7 18.3 19.9 c > a,f > d,g > b,e

*p < 0.05.

Chi-square*Question



Itabira it was significantly higher than the others ci-
ties (table I). The prevalence of “nasal symptoms
that interfere with daily activities” varied between
13.2 % in Uberlândia and 20.9 % in São Paulo, where
it was significantly higher than in other Brazilian cities
(table I). The prevalence of “rhinitis ever” ranged
from 9.3% in Itabira and 28.8% in São Paulo (table I).

Regarding adolescents, prevalence of “nasal
symptoms without a cold ever” oscillated between
35.0 % in Recife and 66.9 % in Itabira, where it was
significantly higher when compared to the others ci-
ties (table II). The prevalence of these “symptoms
occurring in the last 12 months” varied from 24.1 %
in Recife to 46.0 % in Salvador, and in this city the
prevalence was significantly higher than in the other
ones (table II). However, “nasal symptoms associa-
ted with itchy-watery eyes” were significantly higher
in Itabira (25.5 %) and Salvador (25.0 %) when com-
pared to the other centers (table II). 

The occurrence of “nasal symptoms that were se-
vere enough to interfere with daily activities” was
more frequent in Porto Alegre (24.2 %) and Uber-
lândia (22.5 %) and varied from 15.1% to 24.2 % (ta-
ble II). 

The prevalence of “rhinitis ever” was higher in
São Paulo (31.7 %) (table II). For all questions the
prevalence of affirmative responses were higher
among adolescents (tables I and II). 

In the cities from South and Southeast regions hig-
hest frequency of nasal symptoms was observed in
the coldest months of the year (May to August). In
the centers of Northeast region there weren’t signi-
ficant differences in the prevalence of nasal symp-
toms, according the months (data not shown). 

DISCUSSION

The ISAAC protocol was designed to evaluate the
prevalence of asthma and allergic diseases in childho-
od, in different parts of the world, using a standardi-
zed method, to make the comparisons more reliable.
The self-applicable ISAAC WQ is easy to understand
and non-dependent of an interviewer, a frequent cau-
se of error during the application of WQs10.

The ISAAC’s WQ rhinitis module objectives are:
1) to identify individuals with and without rhinitis in
the general population; 2) to predict, among indivi-
duals with rhinitis, those who are probably atopics
and 3) to establish the degree of rhinitis severity
among the population with rhinitis10.

The simultaneous presence of ocular and nasal
symptoms, as investigated in question 3, presented
the highest positive predicted value for detection of
atopy among rhinitis patients (78 %). Question

4 allows separation of individuals with seasonal
symptoms from those with perennial manifestations
of the disease. The number of months the patient
presents with symptoms can be used as a quantita-
tive indicator of severity. Seasonal exacerbations
have a positive predictive value of 71 % in detecting
atopy among patients with rhinitis. Question 5 eva-
luates severity in a broad sense, and shows good co-
rrelation with other morbidity indicators: reported se-
verity symptoms, interference with specific daily
activities and use of medical care. Question 6 allows
investigation of the medical diagnosis in relation to
the symptoms of rhinitis. It has been demonstrated
that questions 1 and 2 of the WQ have a high positi-
ve predictive value (80 %) for identifying patients
with rhinitis among adults11. 

Brazil is a country with continental dimensions,
whose total area of 8,5 million square kilometers is
cut in North by the Ecuador and in Southeast by the
Tropic of Capricorn. Its climate varies, according to
the area. In the North, Northeast and Center-west
areas, the climate is tropical with dry and lingering
summer and rainy winter. In the Southeast and South
areas climate is temperate, and seasons are better
defined as we go to South. 

Excepting Itabira and Uberlândia, all the Brazilian
cities that participated in ISAAC phase-one study are
state capitals, and two of them are coastal (Recife
and Salvador). The population of each city is: 1.5 mi-
llion in Recife, 2.2 million in Salvador, 0.44 million in
Uberlândia, 9.8 million in São Paulo, 1.5 million in
Curitiba, 1.3 million in Porto Alegre and 95 thousand
in Itabira.

The identification of patients with rhinitis in epide-
miologic studies is highly variable. The identification
by the presence of rhinitis symptoms has been the
approach most widely used when it is not possible to
perform nasal smear cytology, rhinomanometry, na-
sal provocation, mucosal biopsy or to evaluate chan-
ges in the results of these procedures following me-
dication use. In general, the presence of rhinitis
symptoms in the 12 months prior to the application
of the questionnaire has been thought to be more re-
liable, minimizing memory errors. In temperate re-
gions, with well-defined seasons, it is recommended
that the questionnaire should be applied out of the
pollen season, to avoid interference with the respon-
ses to the questionnaire10,11,14.

In the present study the mean prevalence of “na-
sal symptoms without respiratory infection ever”
was 37.5 % and 49.0 %, among 6-7 and 13-14 years
old groups, respectively. The preliminary analysis of
ISAAC’s phase-one data showed indexes that varied
from 2 % to 50.4 % and from 4.2 % to 75.1 %, res-
pectively.
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The prevalence of “nasal symptoms without res-
piratory infection in the past 12 months” has been
reported as 1.5 % to 41.8 %, and 3.2 % to 66.6 %
among children 6-7 and 13-14 years old, respecti-
vely11. We found a mean prevalence of 26.6 % and
34.2% in the 6-7 and 13-14 years old groups, respec-
tively. In São Paulo, where the atmospheric pollution
is high, we observed among the 6-7 year-old school-
children the highest prevalence indexes of rhinitis and
related symptoms occurring in the last year.

The prevalence of “nasal symptoms associated
with ocular symptoms” has varied between 0.8 %
and 14.9 %, and 1.4 % and 39.7 % for the 6-7 and
13-14 years old children, respectively11. Among our
children, we found mean prevalence of 12.8 % and
18.0 %, for the 6-7 years old children and adoles-
cents, respectively. Austin et al15 observed a preva-
lence of 18.2 % of rhinoconjunctivitis among English
adolescents. Falade et al16 observed a prevalence of
39.2 % among Nigerian adolescents. 

Interference with daily activities has been reported
in 0.5% to 28.1%, and 2.2% to 57.4% of the 6-7 ye-
ars old and 13-14 years old children, respectively11 In
the present study, it has occurred in approximately
17.3% and 19.3% of children aged 6-7 and 13-14 ye-
ars, respectively, being moderate to high in only 5 %
of them. Therefore, although nasal symptoms were
frequent, they resulted in little interference with daily
activities, indicating low degree of disease severity. 

The term “hay fever” has a positive predictive va-
lue of 71% in detecting atopy among individuals with
rhinitis11, however in Brazil the prevalence of hay fe-
ver is very low, and the meaning of the word is not
known by most people. For this reason, in the pre-
sent study the question has been modified to “Has
your child (you) ever had rhinitis?” 

Among our children, the mean prevalence of “rhi-
nitis ever” (medical diagnoses) was 19.9 % in both
age groups. The highest values were observed in
São Paulo, also in both age groups.

A history of previous diagnosis of rhinitis, asses-
sed by the question “Has your child (you) ever had
rhinitis”, is the simplest way to verify the prevalence
of the disease, with a high degree of specificity. The
accuracy of the response depends on several fac-
tors including consultation with a physician, the num-
ber of physicians consulted, and the understanding
of the rhinitis diagnosis given by the physician. In ad-
dition, the patients’ subjective approach to the diag-
nosis of rhinitis is important, and it is not uncommon
for some patients to deny it. 

In the city of Curitiba in South Brazil, Esteves et
al17 have recently validated the ISAAC questionnaire
after modifying it by adding the question “Has your
child (you) ever had pollen allergy in the spring?” This

modification was based on the fact that, differently
of the major part of the country, in this city patients
with pollinosis have been identified. 

The modified questionnaire, applied to children
with perennial rhinitis, adults with pollen allergy and
controls, showed high sensitivity and specificity for
all questions, except pollen allergy in the spring,
among children with allergic rhinitis. Among adults,
there were reports of exacerbations during the
spring months (September to December)17. 

The percentage of returned WQ in ISAAC phase I
varied between 60 % and 100 %, being higher
among adolescents11. In general, low WQ return in-
dexes are associated to errors inversely to the pre-
valence of symptoms11. In this study we observed
satisfactory index of WQ return.

The rhinitis component of the ISAAC questionnai-
re, translated to Portuguese and applied to Brazilian
children, has provided an adequate and a reproduci-
ble way to differentiate children with and without rhi-
nitis12.

This first international study of great magnitude,
applying a standardized and validated instrument,
allowed us to establish the prevalence of rhinitis in
schoolchildren living in different cities of Brazil.

According to our observations the prevalence of
rhinitis and its related symptoms in these cities was
as high as that observed in other areas of the world.
Other studies are still necessary to allow understan-
ding the observed differences and to permit the
adoption of more effective preventive measures.
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