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Abstract
Objective: To determine the prevalence and severity of
symptoms of asthma, allergic rhinoconjunctivitis and
eczema in Nigerian children aged 6–7 years. Subjects

and Methods: A cross-sectional study of selected chil-
dren in primary schools in Ibadan, Nigeria was con-
ducted using phase I of the International Study of Asth-
ma and Allergies in Childhood (ISAAC) format. Standard-
ized questionnaires were distributed to parents and
guardians of 2,325 children aged 6–7 years in 31 primary
schools randomly selected among 272 in Ibadan. Re-

sults: Data was collected from 1,704 children (797 boys
and 907 girls; M:F ratio 1:1.14), giving a participation rate
of 73.3%. Both recent rhinoconjunctivitis and wheeze
were reported by 5.1%, and itchy flexural rash in the past
12 months was reported by 8.5%. The cumulative preva-
lences of reported symptoms of wheezing, rhinitis and
eczema were 7.2, 11.3 and 10.1%, respectively. These
symptoms were basically the same among the boys and

girls (rhinitis 11.4 vs. 11.2%; eczema 10.7 vs. 9.5%),
except for wheezing, which was higher in boys (9.0%)
than girls (5.6%), p = 0.015. Current symptoms of rhinitis
and atopic eczema were associated with current wheeze
and severe wheezing, whereas current symptoms of
allergic rhinoconjunctivitis were only associated with se-
vere wheezing attacks. One or more current symptoms
occurred in 13.2% of the children, and all three symp-
toms were reported by 0.5%. Conclusion: The study
demonstrates a high prevalence of atopic conditions
among children 6–7 years old in Ibadan, Nigeria, with
more than three fifths of the children who had current
wheezing also showing symptoms of other atopic dis-
eases. Children with allergic rhinoconjunctivitis were
more likely to have severe wheezing attacks if they had
developed atopic eczema before 2 years of age. 

Copyright © 2004 S. Karger AG, Basel

Introduction

Bronchial asthma is one of the most common chronic
illnesses afflicting the paediatric age group [1]. Despite
advances in knowledge about the pathophysiology of asth-
ma and the availability of potent drugs for the treatment
of the disease, morbidity and mortality show no evidence
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of decline [2]. Similarly, the prevalence of other allergic
diseases such as allergic rhinoconjunctivitis and eczema
has also been increasing in western and developing coun-
tries [3–7]. However, variation in the prevalence of these
atopic diseases has been reported and might be due to dif-
ferences in definition or in the study methodology used to
evaluate the epidemiology of these diseases. Therefore,
standardized written and video questionnaires have been
developed in phase I of the International Study of Asthma
and Allergies in Childhood (ISAAC), which could provide
insight into the risk factors responsible for the rising trend
in asthma and other atopic diseases [2].

The ISAAC phase I study involved two age groups:
children 6–7 years old and adolescents 13–14 years old.
The aims were to describe the prevalence and severity of
asthma, allergic rhinitis and eczema in children living in
different places and to make comparisons within and
between countries; to obtain baseline measures for assess-
ing future trends in the prevalence and severity of these
diseases, and to provide a framework for further aetiologi-
cal research into socioeconomic, environmental, and ge-
netic factors affecting these diseases.

The goal of the present study, which is part of a global
initiative and the only one in Africa until now, was to
determine the prevalence and severity of symptoms of
asthma, allergic rhinoconjunctivitis and eczema in chil-
dren aged 6–7 years in Ibadan, Nigeria, using the ISAAC
protocol.

Subjects and Methods

This cross-sectional study was carried out from January 1 to May
31, 1995 on children 6–7 years old in primary schools in Ibadan,
Nigeria, one of the most densely populated cities in Africa, with an
estimated population of 4 million [8].

Sampling Method
For the study, 31 primary schools were randomly selected from a

total of 272 primary schools in Ibadan, and 2,325 children aged 6–7
years were selected from grades 1 and 2 for participation in the study.
The ages of the children were ascertained from the class registers.
Questionnaires were distributed to the children, who took them
home for their parents or guardians to complete, then returned them
to their teachers.

Questionnaire
The ISAAC collaborators agreed that the cardinal symptom of

asthma would be variable narrowing of the airways and best
described as ‘wheezing or whistling in the chest’. The questionnaire
incorporated sensitive (although not necessarily specific) questions
for asthma and more specific questions related to the severity of asth-
ma [9]. In recent years a number of studies have compared responses
to the ISAAC core wheezing questions with other indicators of asth-

ma, including physician diagnosis, other questionnaires and physio-
logical measures, and indicate that the ISAAC questionnaire has a
level of sensitivity and specificity that is acceptable for the purposes
of international comparisons [9].

It was considered appropriate to use the English version of the
ISAAC written questionnaires [9] since English is the official lan-
guage in Nigeria, and the literacy rate among the parents or guardians
completing questionnaires was 77% in females and 87% in males [8].
Where illiterate parents or guardians were involved, a literate rela-
tive completed the questionnaire. Briefly, the questionnaire has four
sections: demographic data, 8 questions on wheezing and asthma, 6
questions on rhinitis, and 7 questions on eczema. The questionnaire
concentrated on past and current wheezing episodes, wheezing fre-
quency, sleep disturbances and speech limitations during attacks,
exercise-induced wheezing, night cough unrelated to common cold,
and a doctor’s diagnosis of asthma. In addition, ISAAC core ques-
tions were included regarding the presence and severity of eczema
and allergic rhinitis, which is the term used in Nigeria to indicate hay
fever.

Prevalence Rates
The prevalence of symptoms was calculated by dividing the num-

ber of positive responses to each question by the number of com-
pleted questionnaires. The proportions of children with symptoms of
asthma, allergic rhinoconjunctivitis or atopic eczema were deter-
mined. The overall 12-month prevalence of one or more symptoms
of asthma, allergic rhinoconjunctivitis or atopic eczema was calcu-
lated.

Ethical Consideration
Informed consent to carry out the study was obtained from the

head teachers of the primary schools, the parents or guardians of the
children, and the Oyo State Ministry of Education and Youth Devel-
opment, Ibadan, Nigeria. The study received institutional approval
from the Joint University of Ibadan/University College Hospital,
Ethical Committee.

Statistical Analysis
The data were analysed using the Epi-Info (version 6) software.

Estimates of odds ratios (ORs), standard errors and 95% confidence
intervals (95% CIs) were based on asymptomatic likelihood theory.
Categorical variables were compared using chi square (¯2) test. Fac-
tors associated with current wheeze and severe wheezing were deter-
mined by the use of multiple stepwise logistic regressions. A p value
less than 0.05 was considered to be significant.

Results

Participating Schools, Response Rates and Sample
Size
Of the 2,325 questionnaires distributed to the school-

children aged 6–7 years, a total of 1,704 forms were com-
pleted (797 boys and 907 girls; M:F ratio 1:1.14), giving a
participation rate of 73.3%. Missing values for any one
question are variable. Therefore, denominators for preva-
lence vary from one category of symptom to another.
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Table 1. Parent-reported prevalence of
symptoms of asthma, allergic rhinitis and
eczema among 6- to 7-year-olds using
ISAAC written questionnaire

Symptoms Boys
n (%)

Girls
n (%)

Total
n (%)

Responses for asthma (n = 1,704) 797 (46.8)a 907 (53.2)a 1,704 (100)a

Ever wheezed 72 (9.0) 51 (5.6) 123 (7.2)
Wheeze in the last 12 months 50 (6.3) 37 (4.1) 87 (5.1)
Wheezing with exercise in the last 12 months 50 (6.3) 9 (3.2) 79 (4.6)
Night cough in the last 12 months 59 (7.4) 51 (5.6) 110 (6.5)
Ever diagnosed asthma 32 (4.0) 20 (2.2) 52 (3.1)

Responses for rhinitis (n = 1,648) 844 (51.2)a 804 (48.8)a 1,648 (100)a

Ever had rhinitis 96 (11.4) 90 (11.2) 186 (11.3)
Rhinitis in the last 12 months 85 (10.1) 86 (10.7) 171 (10.4)
Associated itchy eye last 12 months 40 (4.7) 44 (5.5) 84 (5.1)
Ever diagnosed allergic rhinitis 80 (9.5) 90 (11.2) 170 (10.3)

Responses for eczema (n = 1,312) 671 (51.1)a 641 (48.9)a 1,312 (100)a

Itchy rash ever 72 (10.7) 61 (9.5) 133 (10.1)
Itchy rash in the last 12 months 66 (9.8) 54 (8.4) 120 (9.1)
Atopic eczema (flexural itchy rash) 61 (9.1) 50 (7.8) 111 (8.5)
Age at onset of itchy rash

!2 years
2–4 years
65 years

40 (6.0)
19 (2.8)
13 (1.9)

43 (6.7)
9 (1.4)
9 (1.4)

83 (6.3)
28 (2.1)
22 (1.7)

Ever diagnosed eczema 69 (10.3) 45 (7.0) 114 (8.7)

a Indicates percentages relative to the total number of responses.

Table 2. Parent-reported prevalence of
symptoms indicating severity of symptoms
of asthma, allergic rhinitis and eczema

Symptoms Boys
n (%)

Girls
n (%)

Total
n (%)

Responses for asthma (n = 1,704) 797 (46.8)a 907 (53.2)a 1,704 (100)a

Number of wheezing episodes
1–3
64

33 (4.1)
17 (2.1)

21 (21.3)
16 (1.8)

54 (3.2)
33 (1.9)

Woken by wheeze
Never
!1 per week
61 per week

4 (0.5)
26 (3.3)
20 (2.5)

2 (0.2)
18 (2.0)
17 (1.9)

6 (0.3)
44 (2.6)
37 (2.2)

Speech limitation during wheezing attack 36 (4.5) 28 (3.1) 64 (3.7)

Responses for rhinitis (n = 1,648) 844 (51.2)a 804 (48.8)a 1,648 (100)a

Interferes with daily activity
Not at all
Little
Moderate
A lot

24 (2.8)
27 (3.2)
23 (2.7)
11 (1.3)

21 (2.6)
24 (3.0)
28 (2.7)
19 (2.4)

45 (2.7)
51 (3.1)
45 (2.7)
30 (1.8)

Responses for eczema (n = 1,312) 671 (51.1)a 641 (48.9)a 1,312 (100)a

Persistent rash without clearing
(severe eczema) 29 (4.3) 26 (4.1) 55 (4.2)

Kept awake by itchy rash
Never
!1 per week
61 per week

14 (2.1)
33 (4.9)
19 (2.8)

2 (0.3)
35 (5.5)
17 (2.6)

16 (1.2)
68 (5.2)
36 (2.7)

a Indicates percentages relative to the total number of responses.
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Fig. 1. Prevalence of parent-reported symptoms of asthma and other
atopic diseases within the past 12 months in children 6–7 years old at
Ibadan in 1995.

Fig. 2. Lifetime prevalence of parent-reported symptoms of asthma
and other atopic diseases in children 6–7 years old at Ibadan in
1995.

Prevalence Rates
The overall cumulative and current prevalence of par-

ent-reported symptoms of asthma, allergic rhinitis and
eczema are summarized in table 1. The cumulative preva-
lences of reported symptoms of wheezing, rhinitis and
eczema were 7.2, 11.3 and 10.1%, respectively. These
symptoms were basically the same among boys and girls
(rhinitis ever: 11.4 vs. 11.2, p = 0.979; eczema ever: 10.7
vs. 9.5%, p = 0.571), but wheezing was significantly differ-
ent: boys 9.0% and girls 5.6% (p = 0.015).

The prevalence of symptoms of asthma, allergic rhini-
tis, and atopic eczema as reported by the parents and
guardians for the 12-month period was 5.1, 5.1 and 8.5%,
respectively. Allergic rhinitis was the most commonly
diagnosed allergic disorder, with 10.3% (170/1,648) of the
parents/guardians reporting the diagnosis. The preva-
lence of doctor-diagnosed eczema (8.7%) was similar, but
doctor-diagnosed asthma was only 3.1% as compared to
5.1% reported by parents.

Figure 1 illustrates the interrelationship between par-
ent-reported current symptoms of atopic eczema, allergic
rhinoconjunctivitis, and wheeze. Of the 5.1% reporting
current wheezing, 29.9% (26 of 87), 34.5% (30 of 87) and
70.1% (61 of 87) had current symptoms of atopic eczema,
allergic rhinoconjunctivitis, and current symptoms of oth-
er atopic diseases.

Children with 1, 2 or 3 symptoms of wheeze, rhinocon-
junctivitis, or itchy flexural rash were reported by 8.2, 4.5,
and 0.5% of children’s parents, respectively. Atopic ecze-

ma was the most commonly reported current symptom,
affecting 8.5%.

Figure 2 shows a Venn diagram, demonstrating the
overlap between reported lifetime occurrence of itchy
rash (eczema), rhinitis, and asthma. Of the 7.2% with a
diagnosis of asthma, 30.1% (37 of 123), 20.3% (25 of
123), 10.6% (13 of 123), and 61% (75 of 123) had associ-
ated rhinitis, itchy rash, rhinitis plus itchy rash, and other
atopic diseases, respectively.

Overall, it was reported that 19.4% of the children ever
had one or more of the atopic diseases. Of these, 11.1, 7.4,
and 0.9% of the children’s parents reported ever having 1,
2, or all 3 of the atopic diseases, respectively. In contrast
to current symptoms, prevalences of lifetime eczema
(10.1%) and rhinitis other than common cold (11.3%)
were similar, and more common than the cumulative
prevalence of wheezing (7.2%).

Severity of Symptoms
Table 2 describes the severity of current symptoms of

asthma, allergic rhinitis, and eczema. Only 1.9% had 4 or
more wheezing episodes in 12 months, and allergic rhini-
tis was reported to interfere a lot with daily activity in
1.8% of the children. Severe eczema was reported by 4.2%
of the study population.

Risk Factors for Current Wheeze and Severe Wheezing
Risk factors associated with current wheeze and severe

wheezing as determined by multiple stepwise logistic
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Table 3. Risk factors for current wheeze and severe wheeze limiting
speech in the past 12 months by multiple stepwise logistic regression

Parameters Current wheeze
OR (95% CI)

p value Severe attack
OR (95% CI)

p value

Sex
Female
Male

1.54
(0.97–2.43)

0.07 1.21
(0.58–2.53)

0.72

Rhinitis in the last 12 months
Yes
No

2.15
(1.63–2.84)

0.00 5.86
(3.96–8.73)

0.00

Associated itchy eye last 12 months
Yes
No

1.00
(0.73–1.37)

0.95 2.72
(1.78–4.18)

0.00

Itchy flexural rash in past year
Yes
No

1.72
(1.27–2.32)

0.00 4.68
(3.10–7.09)

0.00

Age of onset of itchy rash
!2 years
62 years

0.09
(0.06–0.14)

0.00 0.03
(0.02–0.06)

0.00

regressions are shown in table 3. There was no sex predi-
lection for report of current wheeze (OR, 1.54; 95% CI,
0.97–2.43; p = 0.065) or severe attack (OR, 1.21; 95% CI,
0.58–2.53; p = 0.71). The presence of both current rhinitis
and current eczema was associated with current wheeze
and severe wheezing attack. History of allergic rhinocon-
junctivitis in the last 12 months did not constitute a risk
factor for current wheeze, but it was associated with
severe wheezing attack. Children who experienced atopic
eczema at younger than 2 years of age were more likely to
have current wheeze or severe wheezing attack.

Discussion

Using parent-completed ISAAC questionnaires, we
were able to show that symptoms of asthma, allergic rhi-
noconjunctivitis and atopic eczema were common among
a group of primary schoolchildren aged 6–7 years in Ibad-
an, Nigeria. Reliability of a parent-completed question-
naire in determining the prevalence of these symptoms
had been questioned, but previous studies have shown
that a history of wheezing, rhinitis with associated itchy
eye, and itchy flexural rash, which can be readily observed
by parents, is reasonably sensitive for diagnosing bron-
chial hyperresponsiveness [10], allergic rhinitis [11], and
atopic eczema, respectively.

When taken together with data on the prevalence of
wheeze and atopic symptoms among children in develop-
ing countries with diverse environmental conditions, the
findings in this study have been extremely useful in
understanding the aetiology of these diseases. For in-
stance, in this study the cumulative prevalence of wheez-
ing (7.2%) and the 12-month prevalence (5.1%) are com-
parable to those found in other developing countries like
Mexico, Malaysia, Hong Kong, Taiwan, Iran, Oman, and
India, as well as many developed non-English-speaking
countries of Europe [12]. But the prevalence of wheezing
in the United Kingdom (UK) and other English-speaking
developed countries (Australia, New Zealand, United
States of America) is much higher at 18.4 and 120%,
respectively [12]. This difference might reflect differences
in environmental factors, such as varying pollution levels
or different dietary habits. It has been suggested that
increased hygiene and healthcare in western countries has
altered the pattern of exposure to infection in early life in
such a way as to predispose the immune system towards
the atopic response [13]. Western hygienic habits and
semisterile diet may influence the overall pattern of com-
mensals and pathogens that stimulate the lymphoid tissue
in the gut, thus contributing to the epidemic of allergic
asthma and rhinitis in developed countries [14]. In addi-
tion, ecological analyses of ISAAC data for children 6–7
years old and 13–14 years old using the dietary data based
on 1995 Food and Agriculture Organization of the United
Nations for 53 of the 56 countries that took part in ISAAC
phase I (1994/1995) have shown a consistent inverse rela-
tionship between the prevalence rates of the three condi-
tions (symptoms of asthma, allergic rhinoconjunctivitis
and atopic eczema) and the intake of starch, cereals, and
vegetables [15], which are a staple diet in developing
countries.

Among the children in Ibadan, the prevalence of noc-
turnal cough for the 12-month period (6.5%) was higher
than that of wheezing (5.1%) or doctor-diagnosed asthma
(3.1%). The question concerning whether the child had
ever had ‘asthma’ probably indicates the level of per-
ceived or diagnosed asthma [12], and it has been reported
that it is a highly reliable measure for epidemiological
purposes [16]. While the prevalence of current rhinitis
(10.4%) was higher than that of allergic rhinitis (5.1%),
which is distinguished from acute coryza by the presence
of itchy and watering eyes, similar prevalence rates of
allergic rhinitis have been observed in Sweden (5.9%),
Portugal (5.0%), Malaysia (5.0%), and France (5.9%)
[17].
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The prevalence of atopic eczema (8.5%) in this study
could be described as moderately high (5–10%), and is
comparable to the prevalence values in some countries of
Asia-Pacific (Malaysia, Philippines, South Korea), and
South America (Argentina, Brazil). However, this flexural
rash in Nigeria is different from that in Europe [18, 19]
because other itchy dermatoses such as scabies are com-
mon [20]. 

As shown in table 3, our findings that asthma and
wheeze developed more often in those with perennial
rhinitis (current rhinitis) than in subjects with allergic
rhinitis are consistent with those of Linna et al. [21].
Those who have current atopic eczema and experienced
onset of atopic eczema before the age of 2 years were more
likely to develop current wheeze and have severe wheeze.
Knowledge of the environmental factors that influence
the development of atopic eczema may offer the greatest
opportunities for prevention of asthma and the ameliora-
tion of its severe symptoms.

Conclusion

The results demonstrate a high prevalence of atopic
conditions among children 6–7 years old in Ibadan, Ni-
geria. More than three fifths of the children with current
wheezing also had current symptoms of other atopic dis-
eases. Furthermore, children with allergic rhinoconjunc-
tivitis who developed atopic eczema before 2 years of age
were more likely to have severe wheezing attacks. This
underscores the importance of atopic disease in Nigerian
children, both singly and in combination with wheezy ill-
ness and asthma.
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