Epidemiology of asthma and allergic rhinits in two coastal

regions of Saudi Arabia

A.R. AL FRAYH, MD, FACHARZT*, M. AL NAHDI, MD**, A.R. BENER, PH. D.”**, T.Q. JAWADI, MD****

Summary

In a study of 1953 school children living in two coastal urban areas of the Kingdom of Saudi Arabia, we used a
questionnaire to collect details of age, sex, areas of residence, occupation, education, social class, parental history of
asthma and information relating to parental smoking habit. The relative importance of those factors on the likelihood
of children having bronchial asthma was assessed using logistic regression and a linear modelling analysis. The
extent to which these factors affected the severity of bronchial asthma was also examined. A number of statistically
significant associations between bronchial asthma and “breathlessness” (P<0.001), “Fathers smoker”(P<0.001),
“usually cough” (P< 0.001), “pets” (P < 0.001), and “Family history of allergy” (P < 0.01), were found.
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INTRODUCTION

The prevalence of asthma cannot be measured accu-
rately because thereis no clear definition of the condi-
tion that allows an objective measurement to be
made (1), most estimates of the prevalence of asthma
have been based on data from questionnaires which
ask about symptoms, usually wheezing, or about
asthma diagnosed by a doctor. These estimates are
likely to be inaccurate because of differences ininter-
pretation of the term “wheezing” and differences in
criteria for diagnosing asthma. The prevalence of
asthma cannot be measured in terms of the prevalen-
ce of lung function abnormalities since most asthma-
tic children have normal lung function (2, 3).

In the clinic, bronchial hyperresponsiveness (BHR) is
an almost universal characteristic of adults and chil-
dren with asthma (4, 5, 6) and in population studies,
BHR has been shown to have a close association with
symptoms of asthma and of wheeze (7, 8). Although
different provocation tests and different criteria to
define BHR were used intwo studies (9), it is clear that
notall children with BHR have symptoms of asthma. It
is important to define the factors associated with
BHR.

Asthma during childhood is known to be associated
with early bronchitis (10). Although it is possible to
measure bronchial responsivenessininfants(11)and
young children (12). The factors associated with BHR
are not documented and it is possible that may be
different or of different importance from those asso-
ciated with asthma.

The impact of childhood asthma on the health deli-
very system is considerable, as the most common
chronic disease of children, asthma is the most fre-
quent causes for emergency room visits and hospital
admissions (13). There have been many prevalence
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studies of asthma in developed countries. For exam-
ple, prevalence of asthma among children ranged
from 1% to 1.5% in Scandinavian countries, 2% to
5% inthe United States, to as highas 7 %in New Zea-
land school children. But, little information onasthma
epidemiology has been reported from the rest of the
world. Childhood asthma may be uncommon in some
developing countries, i.e. a population survey in the
New Guinea highlands (14)found no asthmatic under
the age of 10 years, and childhood asthma is rare
among hospital attenders in South Africa (15), Nige-
ria (16) and Kenya (17). None was found in a survey of
191 children in the Gambia (19). Childhood asthma
seems common, however, in Barbados and Cuba
(19).

The knowledge of factors affecting prognosis
remains incomplete. There are two factors that have
been thought to be of prognostic significance,
namely, the age of onset and the relationship to
allergy. It has been found that the majority of children
develop asthma during the first two years of life and
their prognosis is much worse than those children
who develop asthma later in childhood (13). The pre-
sence of atopic disease such as eczema, or hay fever
signifies as poor outlook. Also, the more severe the
symptoms is early childhood, the more likely it is that
asthma will continue into adulthood.

There is no study on the prevalence on etiology of
childhood asthma in Saudi Arabia. The aim of the pre-
sent study were to investigate some epidemiological
and clinical aspects of asthma in two populations of
Saudi Arabia school children and to find out some
of the problems encountered by asthmatic Saudi
children and their families.

MATERIALS AND METHODS

The children studied were the subject of the cross-
sectional population study conducted in Jeddah and
Dammam regions of the Kingdom of Saudi Arabia
(K.S.A.) between January 1986 and February 1989.
Those regions were chosen because of their different
climates. Dammam is located in a humid coastal re-
gion. Dammam which has a very humid temperature
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climate, a population of approximately 1 million peo-
pleliving on the coastal area. Jeddah is located onthe
western coast of K.S.A., has a humid climate; a
mountainous chain (altitude 2 000-3 000 m) south-
eastern of Jeddah, Taif, contributes to more rainfall
in the western coast.

The methods used included a self-administered
questionnaire to parents. This self-administered
questionnaire was completed by the parents of each
child and were returned to the hospital and concer-
ning doctor. In study of Saudi school children, we
used a questionnaire completed by parents under
supervision of physicians to collect details of bron-
chial asthma survey, area of residence, social class,
father’s occupation, mother’s occupation, age, sex,
asthma, hay fever, eczema, cough, pets, family his-
tory of respiratory allergy; parental smoking habits,
and overall family smoking and cigarettes consump-
tion at home by parents or else per day.

Data were analyzed on the IBM computer of College
of Medicine, at the King Saud University. The statisti-
cal package program SAS was used to calculate chi-
square values to assess the statistical significance of
Contingency Table (20). The computer package pro-
gram GLIM was used to fit a generalized linear model
tothe data and to assess interaction between measu-
red variables. The Mantel-Haenzel procedure was
used to calculate odds rations (OR) and their 95 %
confidence interval (C.l.). The correlation was used to
see the relations between measured variables (21).

RESULTS AND DISCUSSIONS

Inthe population study, questionnaires with a letter of
explanation, were distributed to the parents of 2150
children. Parents of 1953 children (90.8%) gave
consent for study. There was no difference in the
consent rate in the two regions (Dammam and Jed-
dah). The age and sex distribution are identical in the
two regions. The area range of the children studied
was 7-12 years, with a mean 9.84 years; 56 % were

male, and 44 % were female. There was no statisti-
cally difference in area of residence.

Results are summarized in Table 1. This table show
that children with wheeze occur more commonly in
Jeddah with 12.56 % and Dammam 6.54 of the chil-
dren questioned (P < 0.001). The attack of breath-
lessness or tightness occur more commonly in Jed-
dah 14.78 than Damman with 6.10% (P<0.001). Si-
milarly, cough occur more frequently in Jeddah
6.76 %, thaninDammam 5.99 % (P<0.001).Whena
more formal diagnosis of asthma is sought, this
having been made by a doctor, the figures are 7.05 for
Jeddah 3.59 % for Dammam (P<<0.001). These figu-
res show a major difference between the regions in
the frequency of wheezing with Dammam being rela-
tively low risk whereas children in the Jeddah city
describe this more commonly.

The frequency of eczema is significantly more
common in Jeddah, with 15.27 %, and 6.97 in Dam-
mam (P <0.008). The frequency of rhinitis is signifi-
cantly more common in each area than wheeze but
once again is most common in Jeddah with 23.96 %
and 12.09% in Dammam (P < 0.001).

The frequency of asthma, eczema and rhinitis among
parents reflects the same pattern seeninthe children,
Dammam once more showing the lowest level of risk
whereas the fathers and mothers compared with
Jeddah (Table 1). The same pattern is shown when
relatives with asthma are identified with Dammam
showing only 6.10% of the children reporting relati-
ves with asthma compared with 13.72 % in Jeddah
(P < 0.001). Once again the eczema and rhinitis
symptoms are more common in Jeddah than in Dam-
mam.

Theinfluence of two variables, but clearly recognized,
environmental factors had been identified which
seem strongly to influence the expression of wheeze
and asthma in children. 15.91 % of wheezy children
have fathers who smoke compared with only 5.14 %
of non wheezing children in Dammam. Similarly,
17.65 % of wheezy children have fathers who smoke

Table 1: Summary of bronchial asthma study in dammam and jeddah regions of Saudi Arabia

DAMMAM JEDDAH SIGNIFICANCE
PREVALENCE TOTALNO =918 TOTALNO=1035 |OF DIFFERENCE
N % N % PH

History of wheeze 60 6.54 130 12.56 P <0.001
Attack of breathlessness or tightness 56 6.10 153 14.78 P <0.001
Cough 55 5.99 70 6.76 P <0.001
Diagnosis of Asthma 33 3.59 73 7.08 P<0.001
History of Eczema 64 6.97 158 15.27 P <0.001
Hay fever (Rhinitis) 111 12.09 248 23.96 P<0.001
Father with Asthma 21 2.29 57 5.51 P<0.009
Father with Rhinitis 76 8.28 116 1124 Bz 010

Father with Eczema 1 1.85 50 483 P<0.018
Mother with Asthma 24 261 44 4.25 P<0.02

Mother with Rhinitis 88 959 122 11.79 P<0.02

Mother with Eczema Z1 2.29 62 5.99 P <0.001
Relatives w/ Asthma 56 6.10 142 13.72 P < 0.001
Relatives with Rhinitis 74 8.06 130 12.56 P <0.001
Relatives w/ Eczema 20 2.18 50 4.83 P<0.001
Father's Smoker 88 9.59 150 14.49 P <0.001
Mother's Smoker 27 2.94 59 5.70 P<0.001
Pets 137 14.92 130 12:56 P>0.10

* Determined by the X method.
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compared with only 5.88 % of non wheezing children
in Jeddah. These figures shows a major difference
between the two regions in the frequency of wheezy
children have fathers who smoke in Dammam being
relatively low risk whereas children in Jeddah region
describe this more commonly. 16.79 % of wheezing
children have pets compared with less than this num-
ber, 4.73% of non wheezy children in Dammam.
22.42 % of wheezing children have pets compared
with less than half this number, 14.25% of non
wheezy children in Jeddah region.

However, these results shows that the frequency of
wheeze, and the formal incidence of asthma by dia-
gnosis from a doctor is very significant in the two
regions, and in particular shows strong regional diffe-
rences ranging from most in Jeddah and least

common in Dammam. The secondary evidence, that
smoking fathers and owning pets, are major contribu-
ting factors to the expression of wheeze strongly
imply that other factors in the environment are likely
to contribute to the higher frequency of asthma in
Jeddah compared with Dammam.

Table 2 shows the results of logistic regression analy-
ses for both Dammam and Jeddah regions giving the
association between respiratory symptoms indepen-
dent variables and diagnosed asthma for the all chil-
dren aged 7-12 years. Multivariate logistic regres-
sion were estimated which predicted asthma among
children from wheezing bronchitis ; breathlessness
or tightness ; usually cough; father smoker, mother
smoker, animal and pet exposure ; and family history
of allergy. A variety of othervariables are not included

Table 2: Coefficient estimates from logistic regression predicting asthma aged 7-1 2 years indammam and jeddah regions of

Saudi Arabia
VARIABLES REGRESSION , STANDARD |t- STATISTICS ODDS RATIO #
COEFFICIENT — ERROR TEST (95 % CONFIDENCE INTERVAL)

Wheezing Bronchitis 04251 0.063 4.25** 1.58(1.15 - 2.82)
Breathlessness or tightness 0.111 £0.024 4,54 1.91(1.18 - 3.28)
Usually cough 0.239 £0.023 10.40*" 1.12 (1.40 - 2.60)
Fathers smoker 0.035 £ 0.030 1.16 n.s. 1.32(1.01 -1.72)
Mothers smoker 0.008 £0.028 0.28 n.s. 1.51(1.04 - 2.37)
Animal, pet exposure 0.032+0.013 2:43* 1.26(1.02 -1.57)
Family history of allergy 0.069 £0.033 2.100 1.89(1.15 - 3.08)

N.S. — Not significant.
"P<0.01:
L RE0:001:
4 The odds ratio was computed as the ratio of the cross product.

Table 3: Correlation matrix for bronchial asthma study in dammam and jeddah regions of Saudi Arabia

Father Mother Else Relative
Smoker smoker smoker Wheezing Asthma
Father smoker 1.00000*
0.0000**
Mother smoker 0.84525 1.00000
0.0001 0.0000
Else smoker -0.00373 -0.02269 1.00000
0.8768 0.3461 0.0000
Wheezing 0.74172 0.78056 -0.02610  1.00000
0.0001 0.0001 0.2785 0.0000
Relative asthma 0.50244 0.50745 -0.03369 0.56098  1.00000
0.0001 0.0001 0.1618  0.0001 0.0000
Relative rhinitis 0.54661 0.51763 -0.04034 0.49551 0.80109
0.0001 0.0001 0.0938 0.0001 0.0001
Relative eczema 0.53067 0.57732 -0.03701 0.51797  0.84096
0.0001 0.0001 0.1243 0.0001 0.0001
Father asthma 0.47723 0.48638 -0.00255 0.53391 0.69896
0.0001 0.0001 0.9156 0.0001 0.0001
Father rhinitis 0.50320 0.47335 -0.00282 0.50087 0.62650
0.0001 0.0001 0.9067 0.0001 0.0001
Father eczema 0.4B466 0.52318 -0.01866 0,50214 0.67171
0.0001 0.0001 0.4384 0.0001 0.0001
Mother asthma 0.47432 0.48329 -0.03093 0.52026 0.71148
0.0001 0.0001 0.1990 0.0001 0.0001
Mother rhinitis 0.48703 0.43876 -0.02850 0.45594  0.62084
0.0001 0.0001 0.2366 0.0001 0.0001
Mother eczema 0.46528 0.49276 0.05334 0.46626 0.64T44
0.0001 0.0001 0.0267 0.0001 0.0001
* Correlation Coefficient "= P value

Raltive Relative Father Father

Rhinitis Eczema Asthma

1.00000
0.0000

0.86175 1.00000
0.0001  0.0000

0.63608 0.66234 1.00000
0.0001 0.0001 0.0000

0.65074 0.62673 0.80608 1.00000
0.0000

0.0001 0.0001 0.0001

0.65551 0.71970 0.85646 0.82137
0.0001

0.0001 0.0001 0.0001

0.6505% 0.67281 0.78022 0.69838
0.0001

0.0001 0.0001 0.0001

0.65674 0.62389 0.68854 0.71295
0.0001

0.0001 0.0001 0.0001

0.64568 0.70077 0.72369 0.67749
0.0001

0.0001 0.0001 0.0001

Rhinitis Eczema

Mother
Eczema

Mother Mother
Asthma Rhinitis

Father

1.00000
0.0000

0.75041
0.0001

1.00000
0.0000

0.67930 0.81225
0.0001 0.0001

1.00000
0.0000

0.81845 1.00000
0.0001  0.0000

0.75755 0.86817
0.0001  0.0001
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in this table because they did not add any explanatory
power to those equations. We have found significant
associations between diagnosed asthma child and
“wheezing bronchitis” (P<0.001), “breathlessness
ot tightness” (P<0.001), “usually cough” (P<
0.001), “animal and pet exposure” (P<0.01), and
“family history of allergy” (P<0.01). There were not a
significant association between diagnosed asthma
child, “father smoker” (P>0.10) and “mother
smoker” (P> 0.10).

Table 3 gives the matrix correlation and significant
values between variables. For all children parental
and maternal smoking were positively associated
with asthma (P < 0.0001). Also, the findings that
parental and maternal asthma is associated with dia-
gnosed asthma rhinitis and eczema in all children
(P<0.001). Although there is evidence of an inheri-
ted factor in the development of asthma (23, 24), the
evidence that bronchial asthma is inherited is indi-
rect. However, except else smoker at home, which
showed a non-significant negative correlation with
bronchial asthma.

Both breathlessness or tightness showed a signifi-
cant association with asthma and wheezy bronchitis
(P <<0.001). The interaction between father smoker
and mother smoker were not significantly associated
with asthma. Then, both cough and animal and pets
exposure showed a significant association with asth-
ma (P < 0.01). Also, regions and cough showed a
significant association with asthma.

CONCLUSION AND RECOMMEN DATIONS

1) Medically and economically asthma is an extre-
mely important disease.

2) Asthmais most prevalentin childhood and there is
an unexplained predominance of girls over boys
among childhood asthmatic.

3) Jeddah region is more exposed to asthma, ecze-
ma, wheezing and allergic rhinitis than Dammam
region.

4) The socioeconomic differences between the asth-
matic and the non-asthmatic children groups were
not striking.

5) Inthe present study, animaland pets exposurewas
highly significant among asthmatic children. Cats
and birds were the most common animals to which
the asthmatic children were exposed.

6) In the present study, the mothers of the asthmatic
children did not smoke very heavily, may be due tothe
Saudi culture.

7) Parental smoking is associated with an increased
risk of childhood asthma. So parents should be advi-
sed to avoid smoking at home.

8) Asthmatic children often have a history of allergic
rhinitis, eczema, cough, or wheezing and these
conditions are also frequently in families of asthma
(Asthmatic parents).
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