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Abstract. A cross-sectional, population-based study was conducted among school children
(3300), aged 7-12 years, in the Kingdom of Saudi Arabia, during the pericd January, 1988 - Febru-
ary, 1990. The aim of the study was to investigate the association between asthma, allergic rhini-
tis, wheeze and eczema among Saudi school children. Ths relationship between pet-ownership
and respiratory allergy was also studied. Detailed information was collected about wheeze and
asthma in 3041 children and history of asthma and allergic rhinitis in their parents. The population
sample had a high prevalence rate of diagnosed asthma (6.8%), history of wheeze (10.5%), aller-
gic rhinitis (17.9%), and eczema (10.8%). Allergic rhinitis was the most frequently seen respiratory
ilness when compared to cther respiratory symptoms. The prevalence rate of asthma, allergic
rhinitis and eczema among parents reflected the same pattern as that seen in the children. Preva-
lence rate for asthma in children with pets is twice that of children without pets (OR: 2.4; 95%, Cl :
1.8-3.1). The odds of having chronic cough (OR : 3.9; 95% Cl : 2.8-5.2), chronic wheeze (OR:4.2;
95%, 3.3-5.4), allergic rhinitis (OR : 8.0; 95% Cl : 6.3-10.3) and eczema (OR:2.8:95Cl:2.1-3.7)
was higher in children with pets than in children without pets. The present study revealed that pet-
ownership was asscciated with increased respiratory symptoms.
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The family histories relating to asthma
and wheezy bronchitis have not been
documented very well. Studies on the
natural history of allergic diseases during
childhood have mainly dealt with aspects
of asthma and wheezy bronchitis, and
shown that the recovery rate from wheezy
bronchitis is high during childhood.!?
although many of the children with
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wheezy bronchitis develop asthma later.
Moreover, wheezy bronchitis is known to
precede asthma in many childhood asth-
matics.? Strong similarities between asth-
matics, and wheezy bronchitic children in
the family histories of asthma and wheezy
bronchitis suggest that these two illnesses
share a common defect.1*+

The natural history of the more preva-
lent allergic diseases, such as eczema, and
allergic rhinitis is less well known.35 It was
reported that the incidence of asthma and
eczema was highest during the first years
of life, but the incidence of allergic rhinitis
was fairly constant throughout childhood.
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Hay fever is alsn, an allergic condition,
that is believed to have been affecting
people for several centuries. It is medically
defined as seasonal allergic rhinitis.” There
are thought to be many allergens for hay
fever, asthma and wheeze, and pollen is
most frequently reported.® Figures for the
prevalence of asthma, hay fever and
wheezing vary from one ccunty to an-
othei. Much of this variation can be attrib-
uted to different factors, e.g. pollution,
presence of allergens, socio-economic fac-
tors, environmental influences, study de-
sign and method of diagnosis.

The strong association of asthma, hay
fever, wheezing and eczema has been re-
ported by several authors.*#%% It is well
documented that asthma and wheezy
bronchitis have a hereditary basis,*"' based
on family'? and twin studies.”

Some population studies have also ad-
dressed the issue of pet-allergy.'* Several
pets like catr, dogs, birds and poultry are
known to produce allergen which may
cause or aggravate respiratory allergy. The
relationship between pet-ownership and
respiratory allergy was investigated in a
population of 3,344 Dutch children.”® Par-
ents reported that 5.8% of children had an
asthma attack, 5.8% had pet-allergy and
10.1% had chronic wheeze.

The aim of the present study was to in-
vestigate the association between asthma,
allergic rhinitis, and wheeze among Saudi
school children aged 7-12 years. The rela-
tionship between pet-ownership and respi-
ratory allergy was also studied.

MATERIAL AND METHODS
This cross-sectional, population-based

study was conducted among school
children, aged 7-12 years, in the Kingdom

1993; Vol. 60. No. 6

of Saudi Arabia. The field survey was con-
ducted during the period January, 1988 -
February, 1990.

Approval for the study was obtained
from the Director General of Education of
the Ministry of Education, and the Medical
Ethics Committee of the College of Medi-
cine at the King Saud University in Riyadh.
Consent was also obtained from the re-
gional Directors of Education and from
individual school principals at the selected
schools. Signed consent was obtained from
a parent of each child before the study was
begun.

Three thousand and three hundred
school students aged 7-12 years were ran-
domly selected in Saudi Arabia. Multi-
stage sampling technique was performed.
We have adopted and used Professor A.J.
Woolcock’s standardized questionnaire to
determine the prevalence and severity of
bronchial asthma in Saudi Arabia.’® A stan-
dardized questionnaire along with a letter
of explanation was distributed among the
randomly selected students. The question-
naire was completed by the student’s par-
ents with the help of one nurse, senior
medical student, allergy consultant and
one co-investigator. Information obtained
from the respondents included : area of
residence and social class of family; fa-
ther’s and, mother’s occupation; age, sex,
history of asthma, history of wheezy bron-
chitis, and allergic rhinitis in the target
child; family history of respiratory allergy,
and pet-ownership.

Prior to the study, the repeatability of
the questionnaire was determined in a
separate study of primary school children
in grades 1-6. Of 100 respondents .0
the first questionnaire, 85 completed the
questionnaire a second time, four weeks
later. When the first questionnaire was
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vadministered, parents were not told of
the second questionnaire. No alteration
was made to the questionnaire prior to its
use in the main study sample.

This self administered questionnaire
was completed by the parents of each child
and returned to the school. Wheezing was
defined as an affirmative answer to the
question “has child at any time suffered
from attacks of wheezy breathing?”, “exer-
cise-wheeze”, or “night-cough”. The ques-
tion concerning the diagnosis of asthma
was “has the child at any time in his life
suffered from an attack of asthma?”’,
“what was the age at which asthma was
first diagnosed?”” and “has the child ever
needed treatment or hospital admission
due to asthma?”

Data were analyzed on the IBM com-
puter of College of Medicine at King Saud
University. The statistical package pro-
gram SASY was used to calculate the Chi-
square values to assess the statistical sig-
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nificance of contingency table, and to esti-
mate odds ratio.'®

RESULTS

Parents of 3,300 school children were in-
vited to participate in the study of whom
3,041 (93.3%) responded positively. Re-
sponse to the questionnaire administered
on two occasions, showed a high degree of
repeatability between the first and second
questionnaires. The question concerning
diagnosed asthma (90%) and wheeze (87%)
showed excellent agreement. The age of
children studied ranged between 7 and 12
years (mean 9.32 years). Of the study chil-
dren 1,581 (52%) were males and 1,460
(48%) were females. The sex difference was
not statistically significant.

Results are summarized in Figure 1
which show the population sample had a
high prevalence rate of diagnosed asthma
(6.8%), history of wheeze (10.5%), allergic
rhinitis (17.9%) and eczema (10.8%). Aller-
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Fig. 1 Prevalence rate of bronchial asthma, allergic rhinitis and eczema
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Taptel. Prevalence of Asthma and Allergic
Rhinitis, Among First Degree Relatives

Wheezy Non-wheezy Odds

children  children ratio
(%) (%)  (95%Cl)
Father with  39.42 8.40 7.2
asthma (4.9-10.7)*
Mother with 33.58 847 55
asthma (3.7-8.2)*
Father with  29.94 8.49 29
rhinitis (2.1-3.9)*
Mother with  25.55 8.87 4.0
rhinitis (3.0-5.4)*
* (p < 0.0001)

gic rhinitis was the most frequently seen
respiratory illness when compared to other
respiratory symptoms.

Table 1 shows the prevalence of asthma
and allergic rhinitis in the parents of chil-
dren with and without wheeze. A very
clear family history of asthma was noted
countrywide; 33.58% of wheezy children
had mothers with asthma and 39.42% had
fathers with asthma. In comparison only
8.5% of non-wheezy ci.ldren had either
parent with asthma. A similar parental
prevalence pattern was seen with allergic
rhinitis. The odds of having wheezy bron-
chitis were 7.2 (95% Cl : 4.9-10.7) times
greater for children of asthmatic fathers
compared with those whose fathers did
not have asthma. The odds ratio for having
[wheezy bronchitis among the children] of
asthmatic mothers was 3.5 (95% Cl : 3.9-
8.2) times greater than for children whose
mothers did not have asthma. Both these
associations were highly significant (p <
0.0001). Highly significant (p < 0.0001) as-
sociation was also seen between wheezy
bronchitis in the study child, and paternal
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(OR:2.9,95% Cl:2.1-3.9) and maternal al-
lergic rhinitis (OR : 4.0,95%, Cl:3.0-5.4).

Figure 2 shows the prevalence rate of
bronchial asthma associated with different
pets. The prevalence of asthma was high-
est (14.57%) among children who had cats
as pets.

Prevalence rates for asthma, allergic
rhinitis, wheeze, cough and eczema in
children from families with and without
pets are shown in Table 2. Children from
families with pets had a higher prevalence
rate of respiratory symptoms. Prevalence
rate for asthma in children with pets was
twice that of children without pets (OR :
2.4; 95% Cl : 1.8-3.1). The odds of having
chronic cough (OR : 3.9; 95% Cl (2.8-5.2),
chronic .wheeze (OR': 4.2; 95%, 3.3-5.4),
allergic rhinitis (OR : 8.0; 95% Cl : 6.3-10.3)
were higher in children with pets than in
children without pets. Similarly, the risk of
having eczema was higher among children

Taste2. The Prevalence of Asthma, Allergic
Rhinitis, Wheeze, Cough and Eczema
Associated with Pet Ownership

Symptom Family Family Odds
with pet without pet ratio

(%) (%) (95% Cl)
Diagnosed
asthma 21.5 10.4 24
(1.8-3.1)*
Allergic 40.0 77 8.0
rhinitis (6.3-10.3)*
Chronic 327 10.4 42
wheeze (3.3-5.4)*
Chronic 234 74 3.9
cough (2852
Eczema 185 7.5 2.8
(2.1-3.7)"
* (p < 0.0001)
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Fig. 2. The prevalence rate of bronchial asthma associated with different pets

with pets (OR : 2.8; 95%, Cl : 2.1-3.7) than
without pets. All these differences were
statistically significant (p < 0.0001).

DiscussioN

Our findings of higher prevalence of
wheeze among offspring of parents with
allergic respiratory diseases support the
hypothesis that wheeze might be :nherited,
as reported previously.*'*" The findings of
this study showed that the occurrence of
asthma, allergic rhinitis and wheeze in the
same children and in their parent suggest
that these diseases share a common genetic
defect. The association of asthma, allergic
rhinitis and wheeze in combined allergic
disease found in the present study is in
conformity with reports from other stud-
Rl

In many children asthma is diagnosed

Al haa e gee b ity b o

by the presence of wheeze."” The overlap of
diagnosis of asthma and wheezy bronchitis
in children has been reported earlier also.?

It is important to note that we have
found a significant relationship between
parental history of asthma and allergic
rhinitis and wheeze in children. Other fam-
ily studies have showed that parental his-
tory clearly affects the influence of chil-
drens symptoms.2!

Most of the family studies on asthma,
wheeze and chronic cough suggest that
there is a considerable genetic component
in the etiology of these illnesses.>? There is
also, much evidence, that the prevalence of
asthma and wheezy bronchitis in the first
degree relatives of asthmatics was signifi-
cantly higher than in the relatives of nor-
mal controls.*

This study shows that cross-sectionally,
pet-ownership was associated with a
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higher prevalence of respiratory Symp-
toms such as asthma, chronic cough,
chronic wheeze, allergic rhinitis, and ec-
zema, as suggested in some previous stud-
ies'M,ES

Overall, our study confirms previous
findings,*'*** suggesting a strong similarity
between children with asthma and wheezy
bronchitis with regard to their family his-
tories of these two allergic disorders. Our
study also suggests that these two allergic
disorders share a common genetic defect
in the Saudi population. However, the ex-
act mode of inheritance has yet to be deter-
mined.
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