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Asthma prevalence in schoolchildren in a city in
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Summary Asthma is a disease of increasing prevalence all over the world. The objectives of this study
were to describe the prevalence of asthma and aspects of its morbidity in schoolchildren in Recife, and to
evaluate the relationship between maternal schooling and asthma prevalence during 1994–1995. This is
part of an international, multicentre research project, the International Study of Asthma and Allergies in
Childhood (ISAAC). In a cross-sectional design, a probabilistic sample of 1410 children of 6 and 7 years
of age and 3086 teenagers of 13 and 14 years were studied by questionnaire. The yearly prevalences of
asthma symptoms in these two groups were 27.2% (CI 95%: 24.9–29.5%) and 18.1% (CI 95%: 16.4–

19.8%), respectively; the cumulative prevalences of diagnosed asthma were 20.4% (CI 95%: 17.8–23.0%)
and 19.7% (CI 95%: 19.4–22.2%), respectively, and the prevalences of asthma according to severity were:
mild—68.9% and 81.3%, moderate—24.2% and 13.5%, severe—6.80% and 5.3%. During the previous
year, the frequencies of crises with sleeping disorder were 23.2% and 13.0% and of disorder that limited
speech 9.6% and 4.8%, respectively. There was a signi� cant relationship between maternal education and
cumulative prevalence of symptoms in both groups. It is concluded that asthma is a common disease which
causes much morbidity in schoolchildren in Recife. The results suggest a relationship between low maternal
education and a greater prevalence of asthma.

had symptoms of wheezing without bronchial
hyper-reactivity. Nevertheless, most re-
searchers agree that questionnaire assessment
is a valid way to collect data on asthma preva-
lence and severity and that it is easy and cheap
to perform.4–7

According to Fortes, there is great variation
in asthma prevalence, from 0.06% in Cana-
dian Eskimos to 32% in Tristan da Cunha
islanders.8 More recent studies reported year
prevalences in schoolchildren to be between
3.1% and 26.5%.9,10

The interaction between asthma and pov-
erty is not well understood. In a review pub-
lished 20 years ago, Kuzemko reported
con� icting results.11 Recent investigations

Introduction

Despite progress in understanding asthma, the
de� nition remains inaccurate.1,2 This results in
variable diagnostic criteria and incorrect esti-
mates of prevalence, and makes comparison
between populations dif� cult. Both clinical
and laboratory criteria can be imprecise.
Toelle et al. proposed that symptoms alone are
not reliable and bronchoprovocation tests are
required.3 In their study, 23.8% of children
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have implicated poverty as a signi� cant risk
factor.12–15 Theoretically, poor children and
adolescents are more likely to exhibit asthma
caused by environmental factors and to have
less access to health care.

The determination of socio-economic status
is complex and multi-factorial. Maternal
schooling has been used as an indicator of
poverty in a number of Brazilian studies.16–18

Prevalence studies are useful in ef� cient
health planning and can help reduce underdi-
agnosis and undertreatment. ISAAC is a mul-
ticentre, international study whose objectives
are to describe the prevalence of asthma and
other allergies in children from different re-
gions and countries and to provide a basis for
comparison between surveys.19,20 Apart from
other Brazilian centres participating in the
project, this is probably the � rst population
study of asthma prevalence in children and
teenagers in north-east Brazil. The aim was to
describe the prevalence and severity of asthma
in Recife schoolchildren and how it relates to
maternal education.

Material and methods

Recife is a city in north-east Brazil. The me-
dium temperature is 25.3°C and air humidity
varies between 72 and 86%.21 In 1991 there
were 1,296,996 residents in the city, 48% of
whom were classi� ed as poor. The infant mor-
tality rate was 43.5/1000 and child (1–5 years)
mortality 1.8/1000. The main causes of death
were perinatal problems and infectious and
nutritional diseases.22 The school drop-out
rate was 20.5% and failure rate 23.5%. Illiter-
acy was 11.3% between 15 and 39 years and
30.6% in those aged 40 years or over.23

The data were from ISAAC’s database,
gathered by questionnaire in two stages (Octo-
ber and November 1994, and July and August
1995), the latter to satisfy the sample size
requirements for the ISAAC study.

The data on schools were collected by the
education of� ce of Recife. The target schools
were randomly selected according to the num-
ber of students of the chosen ages, maintain-
ing the ratio of public to private schools in the

city (1.86:1). The questionnaires were given
only to pupils aged 6 and 7 and 13 and 14
years. The sample size required for each age
group was 1935, less than the 3087 collected
from teenagers and more than the 1410 from
6 and 7-year-olds.

De� nition of variables

· Type of school: public (state or city govern-
ment, or community-sponsored, free) and
private.

· Maternal education was classi� ed as: 1, no
schooling; 2, un� nished elementary edu-
cation; 3, completed elementary education;
4, un� nished secondary education; 5, com-
pleted secondary education; 6, undergrad-
uate education (completed or in progress).
In Brazil, elementary education is 8 school
years and secondary education is 3. This
was the only variable added to the ISAAC
questionnaire.

· Other variables: according to the ISAAC
project.10,19

One of the two ISAAC questionnaires was
designed to apply to children (to be answered
by parents) and the other to teenagers (to
answer themselves); both were translated into
Portuguese as accurately as possible.

All statistical data were calculated using
Epi-Info 6.0. The statistical tests used were
Pearson’s association v

2 and v
2 for trend. The

signi� cance level was 5%.

Results

Questionnaires were returned by 100% of the
6–7-years group and 97.6% of the older
group. The latter corresponded to 96.3% of
the public and 100% of the private schools.

A total of 556 6-year-old and 854 7-year-old
children were studied. Mean (median) age was
6.6 (7) years. There were 653 (46.3%) boys
and 757 (53.7%) girls. Of the teenagers, 1656
were 13 and 1431 14 years old. The mean
(median) age was 13.5 (13) years. There were
1392 (45.1%) boys and 1694 (54.9%) girls.

Details of maternal education are shown in
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TABLE I. Level of education of mothers of schoolchildren in Recife, 1995

6–7 years 13–14 years
Mothers’ level of education No. (%) No. (%)

None 90 (7.4) 200 (7.2)
Elementary education not completed 359 (29.3) 704 (25.2)
Elementary education completed 113 (9.2) 352 (12.6)
Secondary education not completed 129 (10.5) 162 (5.8)
Secondary education completed 243 (19.8) 560 (20.0)
University education 291 (23.8) 817 (29.2)
Total no. of questions answered 1225 (100) 2795 (100)

Source: ISAAC project.

TABLE II. Dry night cough, without colds or respiratory infection and wheezing caused by exercise in the previous
12 months in schoolchildren in Recife, 1995

Dry night cough Wheezing with exercise

6–7 years 13–14 years 6–7 years 13–14 years
No. (%) No. (%) No. (%) No. (%)

Never had symptoms 900 (63.8) 2180 (70.7) 1186 (84.1) 2522 (81.7)
Had symptoms 488 (34.6) 884 (28.6) 183 (13.0) 522 (16.9)
95% con� dence interval 32.1–37.1 26.5–30.7 11.2–14.8 15.2–18.6
Not answered/incorrectly answered 22 (1.6) 22 (0.7) 41 (2.9) 42 (1.4)

Total 1410 (100) 3086 (100) 1410 (100) 3086 (100)

Source: ISAAC project.

Table I. In the younger age group, 185
(13.1%) did not answer the question and in
the older group 292 (9.5%).

Reports of prevalence of symptoms, diag-
nosed asthma, severity of attacks and asthma
variants are detailed in Fig. 1 and Tables II–

IV.
In both groups, a greater proportion of

asthma was diagnosed in boys than in girls
( v 2 5 6.45 and 10.33, respectively, and

p 5 0.001). The cumulative and annual preva-
lences of asthma symptoms were higher in
teenage boys ( v 2 5 8.99 and 5.76, p 5 0.003
and 0.016, respectively).

There was an association between night
cough and diagnosed asthma in the 13–14-
years group (v 2 5 57.27, p , 0.001), and there
were associations between diagnosed asthma
and annual and cumulative prevalences of
asthma symptoms in both groups (p , 0.001).

Level of education of teenagers’ mothers
was inversely associated with diagnosed
asthma ( v 2 for trend: 57.27; p , 0.001) and
was inversely associated with cumulative and
annual asthma symptoms in 6–7-year-old chil-
dren (v 2 for trend: 7.89 and 5.65; p 5 0,005
and 0.017, respectively) and in the 13–14-
year-olds ( v 2 for trend: 21.99 and 18.89;
p , 0.001 for both). In the younger age group,
maternal education and number of episodes
per year were signi� cantly associated
( v 2 5 29.73, p , 0.001).

TABLE III. Frequency of wheezing attacks in theprevious
year in schoolchildren in Recife, 1995

6–7 years 13–14 years
Frequency of attacks No. (%) No. (%)

1–3 264 (68.9) 494 (81.2)
4–12 93 (24.3) 82 (13.5)
. 12 26 (6.8) 32 (5.3)

Total 383 (100) 608 (100)

Source: ISAAC project.
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TABLE IV. Frequency of asthma attacks with sleep and with speech disorders in the previous year in schoolchildren
in Recife, 1995

Sleep disorder Speech disorder

6–7 years 13–14 years 6–7 years 13–14 years
No. (%) No. (%) No. (%) No. (%)

Never had attacks like that 1048 (74.3) 2666 (86.4) 1242 (88.1) 2928 (94.9)
Had had attacks 327 (23.2) 401 (13.0) 136 (9.6) 149 (4.8)
Incorrect answer 35 (2.5) 19 (0.6) 32 (2.3) 9 (0.3)

Total 1410 (100) 3086 (100) 1410 (100) 3086 (100)

Source: ISAAC project.

(a)

(b)

(c)

FIG. 1. Prevalences of symptoms and diagnosed asthma in schoolchildren. (a) Cumulative prevalences (%) of asthma
symptoms in schoolchildren. (b) Year prevalence (%) of asthma symptoms in schoolchildren by age group. (c)
Cumulative prevalences (%) of diagnosed asthma in schoolchildren.
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Comparison between the age groups
showed that cumulative and annual preva-
lences of asthma symptoms were signi� cantly
greater in the 6–7-years group (p , 0.001).
Diagnosed asthma showed no difference
between age groups.

Analysing data obtained from both periods
of questionnaire application, cumulative and
annual prevalences of asthma symptoms
showed differences, with greater proportions
of symptoms in the second phase in the
teenage group (v 2 5 8.01, p 5 0.005). There
were signi� cant differences in level of edu-
cation in adolescents’ mothers ( v 2 for trend,
5.44; p , 0.020) with the worst scores in the
� rst phase. There were no signi� cant differ-
ences with respect to age and gender.

Discussion

This study used internationally validated ques-
tionnaires. Regional validation was not done.
Some terms used, such as ‘respiratory infec-
tion’, were imprecise. The low level of
maternal education and the high proportion of
unanswered questions could have produced
some bias. In addition, a video questionnaire
was not used because of the cost, although it
would have been a useful resource.7

The data presented in this study are similar
to those reported by Solé in cities in the north-
east (Salvador) and south (Porto Alegre) of
this country.24 Compared with results from
other countries, Recife has a high prevalence
of asthma symptoms and diagnosed asthma,
severe forms and variants.9,10,25–31 The higher
prevalence of cumulative symptoms than of
diagnosed asthma must in part be attributable
to underdiagnosis of asthma.

The higher frequency of less educated
mothers in the � rst phase of the survey
remains unexplained, but may be due to
school drop-outs. The reason for the high
prevalence of asthma symptoms in both
cumulative and annual prevalences in the
second phase of questionnaires was also not
properly understood. The short period
between the � rst and second step makes
cohort effect unlikely. In other words, it was

unlikely that these rates had been increased by
environmental or individual changes occurring
during this period.

Socio-economic status can be evaluated by
many indicators. Maternal education is a use-
ful proxy indicator.16–18 The results showed an
inverse association between maternal edu-
cation and a higher prevalence of diagnosed
asthma, although not with severity nor fre-
quency of attacks. In an ISAAC survey in
Singapore, multivariate analysis showed that a
higher prevalence of wheezing was associated
with higher socio-economic status. It is
reasonable to conclude that in north-east
Brazil poverty might be a risk factor. Sub-
sequent studies with multivariate analyses are
needed to clarify this question.

These results cannot be extrapolated to the
entire population of the same age groups in
Recife because a large proportion of poor chil-
dren exposed to unfavourable environmental
conditions were not attending school.

Recife has signi� cant air pollution.21 Fur-
thermore, its high temperature and humidity
are conducive to the growth of dermatopha-
goids and fungis, major triggers of symptoms
in Brazil.32 Less access to effective health cen-
tres could also contribute to these � ndings.

It can be concluded that asthma is highly
prevalent in Recife, as are severe attacks.
Health authorities and the medical community
should be aware of this problem so that appro-
priate action may be taken.
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