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Abstract

The objective of this study was to investigate the prevalence and severity of asthma, rhinitis, and atopic
eczema in schoolchildren from southern Brazil. A cross-sectional study was carried out with the Inter-
national Study of Asthma and Allergies in Childhood phase Il written questionnaire. The questionnaire
was self-applied by 2,948 randomly selected schoolchildren aged 13 to 14 years. The lifetime prevalence
rates of symptoms were as follows: wheezing, 40.8%; rhinitis, 40.7%; eczema, 13.6%; self-reported asthma,
14.6%; rhinitis, 31.4%; eczema, 13.4%. Rhinitis was reported by 55% of adolescents with current asthma
(60% females vs 46.9% males). Girls 13 to 14 years of age had higher prevalence rates of asthma, rhini-
tis, and eczema than boys had. Atopic eczema was reported by 42.7% of girls and 31.4% of boys with
asthma. The prevalence rates were statistically significant for symptoms of asthma, rhinitis, and atopic
eczema in females. However, there were no statistically significant differences between the sexes in regard

to reported asthma and bronchospasm induced by exercise.

Asthma is the most common chronic disease in
childhood.* Recent studies suggest that its preva-
lenceisincreasing in children and adolescents, as
are hospitalization ratesfor this condition, despite
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considerable advancesin knowledge and the devel -
opment of efficient medications.>* Asthma has
important repercuss ons, both economic and socid,
contributing to the overloading of health services.>®

Several hypotheses have been suggested to
explain thisincrease, such as better recognition of
the disease, an increasing number of doctors, and
environmental factors (namely, changesin lifestyle
and urbanization inindustrialized countries). It may
also be explained by differences between research
methods, which implies that epidemiologic stud-
ies on asthma need be standardized for temporal
and international comparisons.

In 1992, aiming to maximize the value of epi-
demiologic investigations of asthma and other
alergic diseases in childhood and to make inter-
national collaboration easier, the International
Study of Asthma and Allergies in Childhood
(ISAAC) proposed asingle method for research.’
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Phase | of ISAAC showed that Brazil occupies
eighth place in prevalence, having a mean preva-
lence of 20% for current asthma. For ages 13to 14
years, the prevaencerate variesfrom 4.810 27.1%.8

The aim of this study was to investigate the
prevalence of asthma, rhinitis, and atopic eczema
and to investigate the relationship between rhini-
tisand eczemawith severe asthmain school-aged
adolescents living in the city of Passo Fundo in
southern Brazil, an agricultural region, as part of
an ISAAC phase |11 project.

Materials and M ethods

This study was carried out in Passo Fundo, acity
located in the state of Rio Grande do Sul (latitude
28°S and longitude 52°04" W), which shares bor-
derswith Uruguay and Argentina. The mgjority of
the population (88.8%) is Caucasi an, descendants
of settlers from Portugal as well as immigrants
from Italy, Germany, and other European countries.
Thetotal population consists of 182,233 inhabitants,
and the annual per capita gross product is approx-
imately $4,000 (US). The climate is temperate,
and the region has the characteristics of a humid
subtropical region with well-distributed rainfall.

The study was a cross-sectional survey of
schoolchildren aged 13 to 14 years. The students
were selected from children who attended the
public and private schools of Passo Fundo. Infor-
mation regarding the number of schools and stu-
dents was obtained from the records at the Sec-
retariat of Education. In the year 2002, 5,932
students in this age group were enrolled in pub-
lic and private schools, distributed among a total
of 80 schooals. It was determined that schoolswith
50 or more enrolled students within this age group
would be assessed, according to the ISAAC pro-
tocol. A total of 46 such schools were identified.
From these, 26 schools were chosen by system-
atic randomized sampling, resulting in a sample
of 3,200 students.

Questionnaire

Theinstrument used in this study wasthe ISAAC
project pattern written questionnaire (WQ). In
Brazil, the questionnaireswere trandated into Por-

tuguese and validated.®* Theonly dterationinthe
questionnaire was a modification of the question
on seasonal rhinitis, formulated as* Have you ever
had dlergic rhinitis” instead of “Have you ever had
hay fever,” as in the origina English version,
becausetheterm “ hay fever” asasynonym for sea-
sonal alergic rhinitisislittle known in Brazil .1°

WQsweredistributed in classrooms and filled
out by the adolescents under researchers’ super-
vision from May to September, 2002 (autumn and
winter). For absent students, another opportunity
wasgiven at alater time. Every WQ that was cor-
rectly filled out was considered valid.

Ethical Approval and Consent

The study was approved by the Ethical Commit-
tee and Research of the Hospital das Clinicas de
Porto Alegre, Faculty of Medicine, Federal Uni-
versity of Rio Grande do Sul.

Permission for developing the survey in the
classroomswas given by the school principals, and
consent for participation was provided by parents
and by the adolescents themsel ves.

Statistical Analysis and Power Calculation

Collected data were entered into a database in
double-entry EPI Info version 6.04, provided by
the ISAAC coordinators. Statistical analysiswas
performed with EPI Info version 6.04D. Non-
parametric tests (Pearson’s chi-square test was
used for trends), odds ratio (OR), and 95% con-
fidence interval (95% CI) were used to measure
the association force among variables, and a p
value of <.05% was considered to be significant.

With asample of 3,000 subjects, the power to
detect the difference in the 1-year prevalence of
wheezing and severe asthma between two centers
would be 99% and 90%, respectively, at the 1%
level of significance.”

Definitions

In the present study, we defined subjects by thefol-
lowing criteria. Individualswere defined as having
had a severe attack of asthma if they answered
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Table1 Self-Reported Prevalence of Asthma, Rhinitis, and Eczema and Their Related Symptoms
in 13- to 14-Year-Old Schoolchildren
Girls (%) Boys (%) All (%) OR
Symptom®* (n=1,513) (n=1,435) (n= 2948) (95% ClI) p Value
Asthma
Ever wheezed 43.6 37.8 40.8" 127 (1.09-1.48) <.01
Wheeze in the past year 231 17.7 20.57 140 (1.16-1.69) <.001
Wheezing with exercise last year  22.9 20.1 21.5 1.18(0.98-1.41) >.05
Persistent cough last year 47.1 313 39.47 1.96 (1.68-2.29) <.001
Ever had asthma 135 15.7 14.60 0.83 (0.67-1.03) =>.05
Rhinitis
Ever had rhinitis 47.1 34.0 40.71 1.72(1.48-2.01) <.001
Rhinitisin the past year 35.2 23.6 29.5° 1.76 (1.49-2.08) <.001
Associated itchy eyein 20.8 10.7 15.9 220 (1.78-2.74) <.001
the past year
Ever had alergic rhinitis 36.5 26.1 31.41 1.63 (1.39-1.92) <.001
Eczema
Chronic rash ever 15.7 11.4 13.6" 144 (1.15-1.80) <.001
Chronic rash in the past year 105 6.7 8.6 164 (1.24-2.16) <.001
Chronic rash with 6.3 3.6 5 1.84(1.28-2.65) <.001
typical distribution
Ever had eczema 15.3 11.4 13.47 140(1.12-1.74) <.01

Cl = confidence interval; n = population size; OR = odds ratio.

*From written questionnaire.
fIndicates significance between girls and boys.

affirmatively to the question, “Inthelast 12 months,
has wheezing ever been severe enough to limit
your speech to only one or two words at a time
between breaths?’ Individuaswere defined as hav-
ing severe asthmaif they answered affirmatively to
questionsasking if they (1) had morethan 12 attacks
of wheezinginthelast year, (2) had disturbed deep
due to wheezing one or more nights per week, (3)
had wheezing severe enough to limit their speech
to only one or two words between breaths, and (4)
had wheezing during or after exercise.

Results

The questionnaires were answered by studentsin
the classroom, and immediately returned. A total
of 3,161 questionnaires were distributed. Of the
3,048 that were returned, 2,948 (93.2%) were cor-
rectly filled out. Of the respondents, 51.3% were
female and 48.7% were male; 55.5% were 13
years of age and 44.5% were 14 years of age.

Tables 1 and 2 respectively show the preva-
lence and severity of asthma, rhinitis, and eczema.
The prevalence rate was significantly higher for
femalesthan for males (p < .05). “Ever wheezed”
and “ever had rhinitis’ were the most common
affirmative responses, these symptoms respec-
tively having alifetime prevalence of 43.6% and
47.1% in femaesand 37.8% and 34.0% in males.

Females also responded affirmatively more
often than malesto having had wheezing in the pre-
vious 12 months, nocturnal coughing without res-
piratory infection, symptoms of rhinitisin the pre-
vious 12 months, and symptoms of
rhinoconjunctivitis (p < .001). Females also pre-
sented with more attacks of severe asthmathan did
males (OR, 2.05; 95% ClI, 1.40-2.99; p < .001).
Regarding the questions on “asthma diagnosed
by the doctor” and “wheezing during or after exer-
cise,” there was no statistically significant differ-
ence between the sexes. Symptoms of eczema
were also more frequent among femal e adolescents
(p < .001). Affirmative and concomitant answers
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Table 2 Prevalence of Reported Symptoms Indicating Severity of Asthma, Rhinitis, and Eczema

Girls (%) Boys (%) All (%)
Symptom (n=1,513) (n= 1,435) (n=2,948) p Value
Wheeze in past year
Number of wheezing episodes
1-3 22.5* 16.8 19.7 <.01
4-12 13 17 15 > .05
> 12 0.1 0.6* 0.3 <.01
Awoken by wheeze
< 1 time each week 109 89 99
> 1 time each week 4.8* 2.6 3.8 <.01
Limitation of speech during wheezing 6.3 3.2 4.8 <.0001
Rhinitis in past year
Interference with daily activity
Little 18.2* 11.9 15.1 <.01
Moderate 3.8* 24 3.2 <.05
Severe 2* 0.8 14 <.01
Rashes in past year
Persistent rash without clearing 7.5* 4.8 6.2 .003
Kept awake by rash
< 1 time each week 3.4* 24 29 > .05
> 1 time each week 19* 0.7 13 <.01

n = size of sample.
* | ndicates significance between girls and boys.

for asthma, rhinitis, and atopic eczemawere given
by 2.1% of the adolescents. Approximately 55%
of the subjects with current asthmareported hav-
ing current rhinitis (64% females, compared to
36% males). Of the subjects who had current
asthma, 36% had associated allergic rhinocon-
junctivitis (68% females, compared to 32% males).
Approximately 10% of the subjects with current
asthma had atopic eczema (72% females, com-
pared to 28% males).

Symptoms of current rhinitis and atopic
eczemawere significantly associated with symp-
toms of current asthma as well as with severe
attacks of asthma (OR for current asthma, 3.84;
95% ClI, 2.67-5.52; p < .0001) (OR for atopic
eczema, 4.0; 95% Cl, 2.62-6.13; p < .0001).

Discussion

In epidemiologic surveysthat use WQsfor obtain-
ing study data, it isimportant to reach atotal num-

ber of respondents that is close to the estimated
popul ation because nonrespondents may generate
errors.’? It is accepted that a rate of response of
about 90% isrequired to avoid such deviationsin
data.” In this study, we observed a rate of about
93.2%, comparable to other studies in which the
ISAAC protocol was used.

In the present study, there was a predomi-
nance of symptoms of asthma, rhinitis, and atopic
eczemain girls. Recent studiesindicate that the pre-
dominance observed for mal e preadol escents gen-
erally decreases at the end of adolescence,® result-
ing in an inversion of the proportions between
the sexes.’***> One possible explanation for thisis
that boys in this age group might tend to under-
estimate their symptomswhereas girlsin thisage
group might tend to overestimate symptoms.*®
Anatomic®® and hormonal factors characteristic
of puberty (especially the increase of estradiol
levels)'” might also explain this change.

The number of wheezing attacks in the past
12 months is the most important item in defining
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cases of asthma because a characteristic of the
diseaseisrepeated episodes of wheezing. Children
with four or more wheezing attacksin ayear have
a greater probability of being asthmatic.*® In our
study, the 12-month preval ence of wheezing (cur-
rent asthma) for these children was 20.5%. Approx-
imately 90% of the adolescents with symptoms of
current asthma reported one to three wheezing
attacks. One in 10 reported having four or more
wheezing attacks per year. One-fifth of those who
wheezed reported having had frequent sleep dis-
turbances one or moretimes per week. About one-
fourth of the adolescents who wheezed reported
having limitations of speech during wheezing
attacks. Theseresultsare similar to those observed
by Shamssain and Shamsian, in England.*®

Epidemiol ogic studies consistently show that
asthmaand rhinitis are frequently associated in the
same patient.?>2! For adolescents aged 13 to 14
years, the ISAAC protocol showed a3.4% preva
lence of association between asthmaand allergic
rhinitis, with avariation of 0.5 to 40.0%.% In this
study, approximately 55% of the adolescentswith
symptoms of current asthmahad current rhinitis.
On the other hand, 36.9% of the subjects with
current asthma reported symptoms of rhinocon-
junctivitis. Thisis confirmation that asthma seems
to be more frequently associated with perennial
rhinitis than with seasonal rhinitis.?® Of the ado-
lescentswith current rhinitis plus current asthma,
75% had severe asthma (OR, 7.23; 95% ClI,
1.78-34.09; p = .0016), indicating that among
asthmatic patients, the presence of rhinitisis a
risk factor for severe asthma.

Atopic eczema predicts the development of
asthma and alergic rhinitis, being the “entrance
point” for subsequent allergic diseases.?* Approx-
imately 80% of children with atopic eczemaeven-
tually may develop rhinitis or asthma, suggesting
acommon systemic relation between respiratory
allergy and atopic eczema.® In this study, the data
show that 25% of the adolescents with atopic
eczema had more acute attacks of asthma (OR,
4.01; 95% CI, 2.62-6.13; relative risk [RR],
2.51-5.12; p<.0001) than they had severe asthma
(OR, 3.55; p=.078).

The association of asthma, rhinitis, and eczema
concomitantly isareality. Austin and colleagues,

using the criteriaof the ISAAC protocol in astudy
involving 27,507 children aged 12 to 14 years, ver-
ified that 4% of the children reported associated
symptoms of asthma, rhinitis, and eczema.?
Shamssain and Shamsian, assessing 3,000 ado-
lescents aged 13 to 14 yearsin Sunderland, Eng-
land, verified the concomitance of asthma, rhini-
tis, and eczemain 5.1% of subjects.’® Datain the
present study showed that 2.1% of the adoles-
cents presented concomitantly with asthma, rhini-
tis, and eczema; these values were below those
found in the studies conducted in England. When
our data are compared with those of other centers
at asimilar latitudein Latin America, it isobserved
that thereisahigher prevalence of asthma symp-
tomsin Passo Fundo® (Table 3).

Regarding the limitations of the study, the
first is the fact that a self-reported questionnaire
may be subject to recall bias, and the study did not
include any objective tests such as bronchial hyper-
responsiveness (BHR) testing or exercise chal-
lenge. However, previouswork showed that in an
English-speaking population, theISAACWQ has
reasonable sensitivity and specificity for BHR.2
In Brazil, Camel o-Nunes and colleagues, by con-
structive validation of BHR by methacholinetest-
ing, showed that the questionnaire option “wheez-
ing in the past 12 months” isthe one that has the
best discriminatory power in the screening of asth-
matic and nonasthmatic patients.?®

A second limitation of this study was the
absence of questions on possible risk factors such
as diet, socioeconomic conditions,® family his-
tory of atopy, passive or active smoking, the pres-
ence of pets, the mother's education level, and
exposure to pesticides® and/or insecticides® (all
of which, being important for epidemiologic stud-
iesof asthmaand allergic diseases, will be objects
of asubsequent study). In addition, using a ques-
tionnaire did not allow usto generate dataon skin
test reactivity to inhalant allergens.

Conclusions

The prevalence rate of asthmain the study popu-
lation was closeto the Brazilian mean but greater
than that of several centresin Latin Americathat



Allergy, Asthma, and Clinical Immunology / Volume 2, Number 1, Spring 2006

8

'SyIUOW ZT 152 8y} U1 8Z88YM = ZTZIHM
100 9z3/YM = ATZIHM ‘SYIUOW ZT 3y} U1 Yy2sads Jiwi1| 01 ybnous aenss 9zaaym = ZTHDIIJS ‘uoirendod Jo 8zis = N ‘SYUOW ZT 1Se| 8y} Ul 8S106X UM 8zaaym = ZTZIHM X3

'stjuow 2T 15e| 8y ul b e ybnod AIp = ZTHONOD ‘SUYIUOW ZT 1Se| 8} Ul XeaM B SSLL [} 3J0W IO T 9ZedyM WO} 8ouequnisip desis = ZTAN VMY ‘e ewyise = AQVINHISY
Z P 0] Wolj poidepy

¥'6E ST¢ 9T 8v L€T 502 2014 816°C S.6T.82 opun4 0ssed
9'82 16T AN % g6 69T 9ee 67525 —

G'GT €9 e/ €T 6°C 89 6712 z8r'e S.60.£5 Seuslyy selund
Z9T 08T 6TT rAr4 0S GTT 8¢ 1€2'S S.87.6€ eIAIPRA
182 ¥'8T €Sl TG 86 06T Z1€ 2.0 S.GS.bE 09pIASIUO N
29 8T 99 Te Z9 6'6 S6T 966'C S.0P.bE Selly soueng
1€ 0'ST vZT 0)r4 €g LT €Ze 716'C S.0cee  oflenues eaus)
8ze £Ge STT 6 0L T1T 8¢ 150°S S./2.6€  oBenues ynos
6Ty G9T 6L A% 9/ 81T 6'€C 800°c S.00.£€ 0lesoy
Z'6 062 6712 LS Z'sT L2 oLy G6T'S S.¥0,0€ aube|v olod
T0S 8'6T 98 9 16 Ay ¥'or ¥00'E S.¥2.52 eqnund
€T1E €6l A ZS A v'6T 665 996°C S.GT.S2 uoUNSSY
o€ G0 00T L2 0ZT eee VA4 100S S.28.£2 o|red 0eS
962 9.2 gZT 'S 96 0.2 % 29T S.8G.2T IopeAes
9ee 6'GE 082 69 YT 092 98y 8sT'e S.£0.2T ewi
605 G0 602 8 0€T L'6T 06 980°c S.90.8 a}100y
LT2 9T 69T L9 9T 9.1 €T1€ G88'z N.92.8 euweled ‘pireq
T7TE e g8r 10T Z'sT L€ 9/¢ 002°c N.9S.6 ©o1y BIS0D
9€T (0% GG a4 Ay 99 18T 20T'E N..S.8T edJeneurn)
(%) (%) (%) (%) (%) (%) (%) N apnire BB

ZIHONOD  ZIZAHMXZ  AIVINHISY ZIHOF3LS  ZTIMW  ZTZFHM AIZIHM seaube@

S9JJUBD UedlBWY UlTeT /T WO} ‘SIeaA ¥T 01 €T peby UsIp|Iyd 6v5°2S Buowre swoldwiAS ewiyisy Jo sousfersid € 9|gel



Asthma, Rhinitis and Atopic Eczema in Schoolchildren from Southern Brazil — Porto Neto et al 9

took part inthe ISAAC project. Between the sexes,
there were no statistically significant differences
inregard to diagnosed asthmaand exercise-induced
bronchospasm; however, there was a predomi-
nance of females over males in regard to other
symptoms of asthma, rhinitis, and atopic eczema.
It was also found that there was a strong associa-
tion between rhinitis and severe asthma in ado-
lescents; the same wastrue for atopic eczemaand
severe attacks of asthma.

Future investigations are needed to confirm
these findings, as well as to investigate possible
etiologic factors.
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