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Objective: to evaluate the prevalence of rhinitis symptoms among 6 and 7-year 
old schoolchildren in Fortaleza, Brazil. 
Methods: a cross-sectional study using the rhinitis module of the ISAAC (In-
ternational Study of Asthma and Allergies in Childhood) questionnaire. The 
sample included 2,020 students from public and private schools, in 2010. 
Results: the prevalence of cumulative rhinitis, active rhinitis, allergic rhinocon-
junctivitis and physician-diagnosed rhinitis was 49.9%, 42%, 15.4% and 28.1%, 
respectively, being significantly more prevalent among private school students 
(OR = 0.55,  95CI: 0.46 - 0.66,  p < 0.001; OR = 0.50, 95CI: 0.41 - 0.60, p < 0.001; 
OR = 0.67, 95CI: 0.52 - 0.85, p < 0.001; OR = 0.15, 95CI: 0.12 - 0.19, p < 0.001, 
respectively), without differences between genders. Interference with daily acti-
vities was reported by 25.3%, while 5.7% reported to be moderately or severely 
affected, without a difference between genders. 
Conclusion: the prevalence of rhinitis symptoms and associated morbidity 
among 6-7-year old schoolchildren in Fortaleza was above the Brazilian avera-
ge, with predominance among private school students, without difference between 
genders. It was observed that rhinitis was underdiagnosed in this population. 

Uniterms: rhinitis, prevalence, morbidity, epidemiology, child. 

Introduction 
Allergic rhinitis is the most common chronic disease in 
children, and its prevalence has been increasing in many 
parts of the world, in recent decades, especially in develo-
ped countries. While not usually a serious illness, it redu-
ces the patients’ quality of life, causes sleep disorders, emo-
tional problems, affects school performance, and presents 
frequent comorbidities, such as asthma and eczema.1-4

Knowingly, the manifestation of allergic diseases de-
pends on the interaction between genetic and environmen-
tal factors. Genetic factors, while important, cannot justi-
fy per se the increases in prevalence, and it is likely that the 
environment has greater relevance, in this sense.5,6 

The lack of a measurement method that is satisfactory 
and widely accepted has been an obstacle in the investiga-
tion of the prevalence and severity of asthma and rhinitis, 

limiting the relevance of spatial and temporal compari-
sons between populations. Thus, in 1991 the ISAAC (In-
ternational Study of Asthma and Allergies in Childhood), 
protocol was developed, seeking to maximize the value of 
research on asthma, rhinitis and eczema in children and 
adolescents by promoting a standardized methodology to 
facilitate the international collaborative studies.7

The goals of the ISAAC, in its first phase, were to des-
cribe the prevalence and severity of asthma, rhinitis and 
eczema among children living in different regions of the 
world, and to make comparisons within and between coun-
tries and regions. Furthermore, it also aimed to obtain ba-
seline measures to assess future trends in the prevalence 
and severity of these illnesses and provide a structure for 
future etiologic studies in genetics, lifestyle, healthcare and 
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environmental factors that may affect these illnesses.  In 
its second phase, it aimed at analyzing objective diagnos-
tic measures used for asthma and allergies, comparing the-
se measures between the different centers involved, in ad-
dition to exploring new hypotheses related to the 
development of these illnesses. In its third phase, it sought 
to assess trends in the prevalence of asthma, rhinitis and 
eczema in participants in phase I, adding new centers, which 
had not participated in this phase, and to identify possi-
ble factors related to these trends.7

The results from the ISAAC showed wide variation 
in the prevalence of asthma, rhinitis and eczema among 
different countries and among regions within the same 
country.8,9   

In Brazil, the results concerning the participation of 
several cities in phase III of the ISAAC study showed pre-
valence rates of rhinitis that ranged from 19.3% (Itajaí, 
RJ) to 39.8% (Salvador, BA), and rhinoconjunctivitis ran-
ged from 10.3% (Aracajú, SE) to 17.4% (Salvador, BA), in 
the 6 and 7 age group.10 However, in Ceará, a population 
study on rhinitis in this age group, performed with this 
methodology, is not yet available. The present study sought 
to evaluate the prevalence of rhinitis symptoms among 
6 and 7-year old school children, in Fortaleza.  

Methods
This is a cross-sectional, descriptive, population-based 
study, involving 6 and 7-year old school children, from 
public and private schools, conducted from April to No-
vember 2010 in Fortaleza, Ceará, Brazil, using the ISAAC 
written questionnaire.

Fortaleza is located on a coastal plain, just below the 
equator, with latitude between 30°3’ and 4°30’ and an 
altitude of 15.49 meters. It has a length of 4,667.8 km2 
and a population of 2,431,415 inhabitants.11 The annual 
average temperature varies between 26°C and 27°C.12  

The air quality is currently classified as regular, with re-
lative humidity of around 82%.13 According to the 2010 
census, 72.9% of the population earned less than twice 
the minimum wage.11 

The city is divided into six administrative regions and 
the schools are aggregated by region. In 2009, the Depart-
ment of Education of the State of Ceará14 registered 52,346 
6 and 7-year old students, with a ratio of students from 
public and private schools of around 1:1. 

 Among the schools whose records indicated a num-
ber of not less than 50 students in the age range for the 

study, 25 were randomly selected, distributed among the 
six administrative regions. The proportion of 6 and 7-year 
old children was maintained in each region, as was the 
proportion of these children in public and private schools, 
therefore optimizing the representativeness of the sam-
ple.

To collect the data we used the rhinitis module from 
the ISAAC written questionnaire,7 which recommends 
that the sample has 3,000 subjects for the prevalence and 
severity study, and that a sample size of 1,000 subjects 
would be sufficient for the prevalence study. This instru-
ment emphasizes the reporting of symptoms unrelated 
to a cold or the flu, and was validated in Brazil by Vanna 
et al.,15 and is made up of six items: 1 - sneezing, runny 
nose or nasal obstruction in the subject’s lifetime (cumu-
lative rhinitis); 2 - sneezing, runny nose or nasal obstruc-
tion in the last 12 months (active rhinitis); 3 - sneezing, 
runny nose or nasal obstruction accompanied by tearing 
or itchy eyes in the last 12 months (allergic rhinoconjunc-
tivitis); 4 - month or months in which the nasal problems 
occurred in the last 12 months (this question, for which 
the respondent records the months of occurrence of symp-
toms, was named “month to month distribution of the 
symptoms”); 5 - interference of the nasal symptoms with 
daily activities (this question measures the morbidity / 
severity of symptoms) and 6 - rhinitis sometime in the 
subject’s life (physician-diagnosed rhinitis).

The question from item 5 has four answers: never, 
slightly, moderately, and a great deal (severe rhinitis), and 
the last three were considered positive for purposes of the 
analysis. The difference between the prevalence of active 
rhinitis and diagnosed rhinitis was considered an “un-
derdiagnosis of rhinitis.” 

 3,346 questionnaires were distributed to 6 and 7-year 
old children, who took them home to be answered by pa-
rents or guardians and later returned to the teachers and 
collected by researchers and/or research assistants. The 
questionnaires were accompanied by a letter with expla-
nations about the purpose of the research, in addition to 
a consent form, and were sent up to three times to those 
parents who did not return them within a week.

Data were processed using the SPSS – Statistical 
Package for the Social Sciences, version 15.0.  The fre-
quencies of positive responses to questions were obtai-
ned by considering the percentage of positive responses 
for each question in relation to the total number of va-
lid questionnaires. For an analysis of possible associa-
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tions between variables, we used the z test for propor-
tions, also estimating the odds ratio (OR) and 
confidence interval of 95% (95CI). The results of the 
tests were considered statistically significant, with p < 
0.05. The study was approved by the Research Ethics 
Committee of the State University of Ceará (Case No. 
09554007-5, FR 31889).

Results  
We obtained a return rate of 61.8% and response rate of 
60.4%, thus obtaining 2,020 valid questionnaires, 988 
(48.9%) of which were from males and 1,032 (51.1%) of 
which were from females. A total of 997 (49.4%) came 
from public schools and 1,023 (50.6%) from private schools, 
thus maintaining a ratio of approximately 1:1 between 
these two groups of school children. 

Table 1 shows the frequencies of rhinitis symptoms, 
stratified by gender and type of school. There were no 
significant differences between genders regarding the 
frequency of rhinitis symptoms or diagnosed rhinitis, 

and no significant difference between the two groups 
regarding how the symptoms affected their daily acti-
vities in the “moderately” and “a great deal (severe rhi-
nitis)” categories. There was only a higher prevalence 
of male schoolchildren who reported no interference 
of rhinitis symptoms with daily activities, and a higher 
prevalence of female students who reported little in-
terference of such symptoms with daily activities. We 
also observed a significant difference between the pre-
valence of active rhinitis and diagnosed rhinitis, indi-
cating an underdiagnosis of the illness in this popula-
tion.

 The prevalence of cumulative rhinitis, current rhini-
tis, rhinoconjunctivitis and diagnosed rhinitis were sig-
nificantly higher among students from private schools. 
It was also this group that reported the most hindrance 
with daily activities, due to rhinitis, in the “moderate” ca-
tegory, but it was among students from public schools 
that significantly predominated reports of daily activities 
being “greatly hindered by rhinitis” (severe rhinitis).

Table 1  Distribution of frequency and stratification of rhinitis symptoms according to gender and type of school, in a 
sample of 2,020 6 and 7-year old school children. Fortaleza, Ceará, Brazil, 2010

Symptoms Frequency Gender OR (95CI) p Type of school OR (95CI) p

Male 

(n=988)

Female 

(n=1032)

Public 

(n=997)

Private 

(n=1023)

n % (95CI) n % n % n % n %

Cumulative 

rhinitis 

1029 49.9 (47.7 – 52) 521 54.1 508 50.7 1.1 (0.9-1.3) 0.13 433 44.9 596 59.4 0.5 (0.4 - 0.6) < 0,001

Active rhinitis 849 42 (39.8 – 44.1) 432 85.7 417 84.2 1.1 (0.7-1.5) 0.51 335 33.6 514 50.2 0.5 (0.4- 0.6) < 0.001

Rhinoconj 312 15.4 (13.8 – 16.9) 166 38.1 146 34.7 1.1 (0.8-1.5) 0.29 128 12.8 184 18 0.6 (0.5 - 0.8) 0.001

Interference

w/ activities

  Never 356 17.6 (15.9 – 19.2) 198 44.4 158 37.2 1.3 (1.02-1.7) 0.03 140 40.1 216 41.7 1.06 (0.8 - 1.4) 0.64

  Slightly 397 19.6 (17.8 – 21.3) 186 42 211 50 0.7 (0.5-0.9) 0.01 161 46.1 236 45.6 0.9 (0.7 - 1.2) 0.86

Moderately 76 3.8 (2.9 – 4.6) 38 8.6 38 9 0.9 (0.5-1.5) 0.84 23 6.6 53 10.2 1.6 (0.9 - 2.6) 0.06

 A great deal 38 1.9 (1.71 – 2.08) 22 5 16 3.8 1.3 (0.6-2.5) 0.39 25 7.2 13 2.5 0.3 (0.1 - 0.6) 0.001

Diagnosed 

rhinitis

568 28.1 (26.1 – 30) 289 30.8 279 28.2  1.1 (0.9-1.3) 0.20 109 11.6 459 46.1 0.15 (0.12 - 0.19) < 0.001
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patterns of seasonality of nasal symptoms in these two 
age groups. We notice that, in both age groups, these 
symptoms maintain certain continuity in our setting, 
with a seasonal peak observed in August, configuring an 
increasing trend from January to July, and a downward 
trend, from August to December.

Discussion
The prevalence of cumulative rhinitis, active rhinitis, al-
lergic rhinoconjunctivitis and diagnosed rhinitis were, 
respectively, 49.9%, 42%, 15.4% and 28.1%, predominan-

Table 2 shows that, among children who reported a 
greater interference with daily activities, due to symptoms 
(“moderate” and “high” categories), there were more re-
ports of diagnosed rhinitis, compared to those with less 
interference (“never” and “slightly” categories). 

Figure 1 shows the monthly distribution pattern of 
nasal symptoms, for the past 12 months. We opted to add 
data from a previous study16 here, which refers to the 
monthly distribution pattern of nasal symptoms among 
13 to 14-year old adolescents. The study was conducted 
using the same methodology. Thus, one can observe the 

Table 2  Distribution of the prevalence of diagnosed rhinitis according to the symptoms related to the morbidity of rhinitis, 
in a sample of 2,020 6 and 7-year old school children. Fortaleza, Ceará, Brazil, 2010

Diagnosed rhinitis Interference of the symptoms with daily activities p

Never Slightly Moderately A great deal

n % n % n % n %

      Yes 130 37.8 206 54.2 49 66.2 20 60.6 < 0.001*

      No 214 62.2 174 45.8 25 33.8 13 39.4

* Statistical significance. Z-test used for proportions.
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Figure 1  Month-to-month distribution of symptoms (month in which nasal symptoms occurred, in the last twelve months) in 6 and 7-year 

old children in 2010, and the month-to-month distribution of these symptoms observed in 13 and 14-year old adolescents, in a previous study.15
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tly among children from private schools, and with no dif-
ference between genders.  Interference with daily activi-
ties was reported by 25.3%, while 5.7% reported to be 
moderately or severely affected, without a difference 
between genders.

Questionnaires have been the most commonly used 
tools in epidemiological surveys, offering several advan-
tages, among them the possibility of being self-applica-
ble, thus eliminating the interviewer bias. However, a con-
cern that we have, when conducting research based on 
questionnaires, is related to the ability of the population 
to understand the issues and provide appropriate respon-
ses. Facilitating this process, the ISAAC written question-
naire is presented with objective, defined and easily un-
derstandable questions. It has been validated in several 
countries and has been applied worldwide, allowing for 
valid comparisons of the prevalence of asthma and aller-
gies among different cities and countries. Also validated 
in Brazil, the rhinitis component proved to be reprodu-
cible and suitable for distinguishing children and adoles-
cents with and without rhinitis.7, 15 

The rate of return for questionnaires may influence 
the results, and in this study, the rate of return was simi-
lar to those found in other Brazilian cities that have in-
vestigated rhinitis and/or asthma in children in the same 
age group and using the ISAAC protocol, such as Curiti-
ba (58%)17 and the western region of São Paulo (65.7%),18 
and also similar to international studies such as the one 
by Sánchez-Lerma et al, in Spain (60.6%).19 In phase I of 
the ISAAC, the return indices for questionnaires distri-
buted ranged from 60% to 100%, being highest among 
adolescents.20  

In this study, the prevalence of nasal symptoms was 
shown to be as high as in other regions of the world. The 
rate of cumulative rhinitis was similar to that found in 
Salvador, Brazil (45.2%), in Mexico City, Mexico (49.4%) 
and San Salvador, El Salvador (49.9%), in phase III of the 
ISAAC.3, 10 The rate of active rhinitis was shown to be abo-
ve the national average (25.6%) and was similar to that 
observed in Salvador, Brazil (40.1%), in phase III of the 
ISAAC.10 It was also similar to that recorded in a previous 
study (43.2%) involving 13 to 14-year old adolescents, in 
Fortaleza.16 Internationally, results were similar to those 
found in Havana, Cuba (39.8%), São Salvador, El Salva-
dor (41.8%), Bangkok, Thailand (43.4%), and equal to the 
rate found in Taipei, Taiwan (42%). They were lower than 
results found in Mexico City (3), Mexico (46.6%) – which 
had the highest rate recorded in Latin America for this 
age group.3 

The prevalence of allergic rhinoconjunctivitis in the 
sample studied was within the values found in a study in-
volving several Brazilian cities where the rate ranged from 
10.3% (Aracaju) to 17.4% (Salvador), and only a little abo-
ve average for these cities.10 It was also equal to the rate 
found in Barranquilla, Colombia (15.4%) and similar to 
that found in Bogota (15.6%), Colombia,3 for this age 
group. In phase III of the ISAAC, the prevalence of rhino-
conjunctivitis varied between regions, from 4.2% in the 
Indian Subcontinent, to 12.7% in Latin America, with a 
global average of 8.5%, but variations were significant 
among the centers and there was no consistent regional 
pattern. The lowest prevalence of rhinoconjunctivitis was 
found in parts of Eastern Europe, and Southern and Cen-
tral Asia. A high prevalence was reported from the cen-
ters of several regions, not geographically related, such 
as the rate found in Taipei, Taiwan, in the Asia-Pacific re-
gion (24.2%) and in Caracas, Venezuela, in Latin Ameri-
ca (20.4%).3

It is believed that environmental factors are largely 
responsible for the differences in rates of allergic disor-
ders within and across countries and regions. They are 
probably related to the lifestyle of people and families, 
such as socioeconomic status, dietary habits, early expo-
sure to infections, growing up in rural surroundings, fa-
mily size and exposure to airborne allergens, since clima-
te change, the degree of alertness and recognition of the 
illness or management of symptoms certainly influence 
these differences as well.3,5,6

The morbidity rate for rhinitis was also high in the 
population studied, since 25.3% of children reported that 
the symptoms had some degree of interference with their 
daily activities. This rate was above the national average 
(17.1%) and the average found in the Northeast (18.5%), 
remaining close to the rate found in Salvador (26%), in 
phase III of the ISAAC study,10 which is similar to the pat-
tern observed in a previous study involving 13 to 14-year 
old adolescents in Fortaleza.16 

Severe rhinitis (which affected daily activities “a great 
deal”) was also above the national average (1.3%) and was 
predominant among children in public schools. That was 
similar to the rate found in Western São Paulo (1.9%),10 
and internationally, this rate ranged from 0%, such as in 
Barcelona, Spain, to 3% in Managuan, Nicaragua.3 The 
rates of severe rhinitis tend to be higher in low and mid-
dle income countries, and may be partly related to mana-
gement of the illness, including the non-availability of 
drugs for rhinitis and asthma, especially inhaled corti-
costeroids.3 
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The underdiagnosis of rhinitis observed in this po-
pulation is consistent with research conducted in Euro-
pe, involving Belgium, France, Germany, Italy, Spain and 
the UK, which showed that among patients with allergic 
rhinitis confirmed by researchers, 45% had not reported 
a previous medical diagnosis of rhinitis.21 The answer to 
the question “have you ever had rhinitis in your life?” de-
pends on having been diagnosed with rhinitis, unders-
tanding it and having a recollection of it, and may be in-
fluenced by cultural factors that can affect the perception 
of symptoms, access to services, formulation of diagno-
ses, understanding of an illness and its treatment, since 
the morbidity/severity of symptoms also influences this 
response.16,22,23 Furthermore, since the symptoms are qui-
te bearable by patients, the illness is usually highly unde-
restimated by physicians, patients and family members.23,24 
Therefore, we observed, in this study, that there was less 
parental awareness, with respect to the diagnosis of rhi-
nitis, among those whose children had milder symptoms, 
with little or no hindrance of daily activities. Moreover, 
the rate of diagnosed rhinitis was significantly lower 
among children in public schools – where supposedly the 
poorest children who have the poorest access to health 
services are concentrated – which certainly contributed 
to severe rhinitis being prominent in this group. 

There was a predominance of nasal symptoms among 
the group of children from private schools, in this popu-
lation. In the epidemiology of allergic illnesses, the presen-
ce of a socioeconomic gradient has been observed, with a 
higher prevalence of allergic rhinitis and eczema among 
children and adults from families with higher purchasing 
power.6 Data from the present study is also consistent with 
that found in Brasilia, in an ISAAC study, which reported 
a higher prevalence of rhinitis symptoms among adoles-
cents living in areas with a higher socioeconomic level,25 
and supports the hygiene hypothesis, which interprets the 
variation in risk for allergic illnesses as a reflection of dif-
ferent exposures to infectious agents early in life.6 

We noted, in this study, that the symptoms maintain 
some continuity, especially in the first half of the year – 
when the rainy season occurs in Fortaleza and when we 
also observed a higher incidence of respiratory infections. 
Rates of symptoms fall in the period from October to De-
cember. It is assumed, therefore, that some of the symp-
toms reported in the first half of the year indicate an in-
fectious origin. It is observed that a peak in nasal 
symptoms occurs in August, which seems to correspond, 
to a certain extent, to the period of pollination of the ca-

shew tree, a plant that grows in abundance in Fortaleza 
and whose flowering, in the common type, begins in July.26 
There are no known studies evaluating whether there is 
a relationship between this pollination and the inciden-
ce of allergic rhinitis in our setting, but at least two stu-
dies suggest a relationship between the period of when 
the cashew tree (Anacardium occidentale) flowers and the 
increased number of cases of allergic asthma.27,28 Accor-
dingly, one can assume that the symptoms reported in 
this period indicate a predominantly atopic origin.  

As for the seasonal variations of the nasal symptoms, 
which is a phenomenon that is already recognized, the 
answers may vary and respondents may have better recol-
lection of symptoms that occurred more recently, albeit 
lighter, and have less recollection of symptoms that oc-
curred a few months ago, which may favor biases in the 
evaluation of the month-to-month distribution of symp-
toms.29 However, we observed, in the present study, that 
the distribution pattern of symptoms was very similar to 
that found in a previous study, involving 13 to 14-year 
old adolescents in Fortaleza, including the peak obser-
ved in August,16 suggesting that there may indeed be a 
pollinic period in Fortaleza, which would be from July to 
September.

Conclusion
The prevalence of rhinitis symptoms and associated mor-
bidity among 6 and 7-year olds living in Fortaleza was 
shown to be above the national average, with a predomi-
nance in the group from private schools, and with no dif-
ference between genders; increasing, from January to July, 
and decreasing, from August to December. The prevalen-
ce of symptoms of allergic rhinoconjunctivitis was only 
slightly higher than the national average. The study also 
showed that rhinitis is underdiagnosed in this popula-
tion. The results provide a warning to healthcare leaders 
and planners invest in the quality of primary care focu-
sed on the controlling this illness, remembering that ade-
quate control of rhinitis offers a window of opportunity 
for the prevention of asthma. However, further epidemio-
logical studies are needed, locally, to confirm these fin-
dings and to clarify the risk factors that may be determi-
ning the high prevalence of the illness among us.

Resumo

Prevalência de rinite em escolares de 6 e 7 anos de Forta-
leza.
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Objetivo: avaliar a prevalência de sintomas de rinite em 
crianças de 6 e 7 anos de idade, em Fortaleza. 
Métodos: foi aplicado o questionário ISAAC (Internatio-
nal Study of Asthma and Allergies in Childhood), módu-
lo rinite, em estudo de desenho transversal de base popu-
lacional, com amostragem probabilística de 2.020 
escolares de escolas públicas e privadas, em 2010. 
Resultados: a prevalência de rinite cumulativa, rinite ati-
va, rinoconjuntivite alérgica e rinite diagnosticada foi, res-
pectivamente, 49,9, 42, 15,4 e 28,1%, com predomínio de 
forma significativa entre as crianças das escolas particu-
lares (RC = 0,55,  IC95%: 0,46 a 0,66,  p < 0,001; RC = 0,50, 
IC95%: 0,41 a 0,60, p < 0,001; RC = 0,67, IC95%: 0,52 a 
0,85, p < 0,001; RC = 0,15, IC95%: 0,12 a 0,19, p < 0,001, 
respectivamente), e sem diferença entre os gêneros. Inter-
ferência dos sintomas com as atividades diárias foi rela-
tada por 25,3% dos pesquisados, e 5,7% relataram ser mo-
derada ou intensamente afetados, sem diferença entre os 
gêneros. 
Conclusão: a prevalência de sintomas de rinite e da mor-
bidade associada, entre crianças de 6 e 7 anos de idade, 
em Fortaleza, mostrou-se acima da média nacional, com 
predomínio no grupo das escolas privadas, e sem diferen-
ça entre os gêneros. Observou-se também que rinite é sub-
diagnosticada entre as crianças de 6 e 7 anos de idade, em 
Fortaleza. 

Unitermos: rinite; prevalência; morbidade; epidemiolo-
gia; criança. 
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