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Asthma continues to cause considerable disability in
children and adults throughout the world. It is the most
common chronic disease of childhood and an important
cause of absence from school and reduced participation in
sports and other activities [1]. Several studies, for example
in the UK and Australia, have reported a substantial in-
crease in the prevalence of the disease among children
over the last three decades [2–7]. While some of this may
be due to changes in diagnostic practice, there is general
agreement that the increase in prevalence of symptoms
is a true phenomenon [8–10]. The change seems to be
associated with changes in lifestyle [11, 12] and this is
supported by studies which have shown an increased prev-
alence of asthmatic symptoms among people who have
moved from a traditional to a more Westernized style of
living [13–16].

The disease is now reaching epidemic proportions in
Westernized countries, recent studies having reported pre-
valences of diagnosed asthma among primary schoolchil-
dren in urban Aberdeen, Scotland, of almost 20% and of
exercise-induced bronchospasm in the rural Isle of Skye
as high as 30% [7, 17]. The causes of the increase in as-
thma, which appears to have been accompanied by smaller
rises in the prevalence of hay fever and eczema, remain
unknown. These recent results suggest that urbanization
per se is not responsible and one of the present authors has
argued that increased population susceptibility rather than
changes in exposure to allergens is likely to be the expla-
nation [18, 19]. The association with a Westernized life-
style appears to be strong, and changes in diet and patterns

of childhood infection at present seem to have been the
most likely determinants of the proposed changes in popu-
lation susceptibility [11, 18, 20, 21].

Saudi Arabia is a country that has developed rapidly
over the last three decades as a consequence of the impor-
tance of oil to the world's economy. Most people in the
population live in large modern cities, in a style far re-
moved from that of their forefathers. Nevertheless, in
country districts and villages a much more traditional life-
style is maintained. Previous studies have suggested that
doctor-diagnosed asthma occurs in 4–17% of urban Saudi
children [22, 23].

In a research programme investigating environmental
factors related to the causation of asthma, a survey of the
prevalence of respiratory symptoms was conducted among
children in Saudi Arabia, contrasting both a large city with
an undeveloped rural area and also children of Saudi and
non-Saudi origin. The results of this survey are reported
here.

Methods

The survey used a validated questionnaire on respira-
tory symptoms and asthma [24], with additional questions
on nationality, place of residence, and father's occupation
and education. The questionnaire was translated into Ara-
bic and pilot studies were carried out to ensure its compre-
hensibility to children in that language. The urban survey
took place in Jeddah, a city on the Red Sea coast with a
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ABSTRACT: The aim of this study was to contrast the prevalence of allergic symp-
toms in children living in urban and rural areas of Saudi Arabia and to investigate
factors associated with any differences found.

A cross-sectional questionnaire survey was conducted of a social class-stratified
sample of 1,020 urban and 424 rural 12 yr old children, recording symptoms of cur-
rent and past allergic disease and doctors' diagnoses, together with nationality and
the fathers' educational level and occupations.

A significantly greater prevalence of allergic symptoms was found in urban than in
rural children and in Saudi than in non-Saudi Arab children. Males were more likely
to have some respiratory symptoms and females had more eye and skin symptoms.
Educational level and occupation of the father did not influence the likelihood of hav-
ing symptoms. Logistic regression analyses showed that urban residence and Saudi
nationality were the two main risk factors associated with asthmatic symptoms.

There is likely to have been a recent increase in the prevalence of allergic disease in
Saudi children associated with increased affluence, which has not affected non-Saudi
migrants moving into the same environment to the same extent. This is consistent
with the hypothesis that the environment, possibly through changes in lifestyle and
patterns of infection, influences the expression of allergic disease.
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population of approximately 1.5 million. A stratified ran-
dom sample of all schools in the city, representative of all
social classes, was taken and all children in the classes for
12 yr olds in these schools were identified. The rural area,
also close to the Red Sea and between 180–250 km from
Jeddah, was chosen as having similar temperature and
humidity and the survey included all children of the same
age group in the schools in the villages of Rabegh-Mas-
tourah, Kulia, Hujer, Saber, Alabouak and Maghenia. In
total, 49 schools were included, with 1,444 children of the
chosen age, 1,097 in Jeddah and 347 in the rural area.

After permission was received from the education auth-
orities and the local schools, individual schools were vis-
ited and the questionnaire was read out in the classes and
filled in by the children themselves. The questionnaire was
checked for completeness at the time of administration
by the researcher. The data were coded, entered into a data-
base and analysed using SPSS and chi-squared tests of
significance. Stepwise logistic regression was used to in-
vestigate the inter-relationships between symptoms and
the following variables: area of residence (rural or urban),
nationality (Saudi or non-Saudi), sex, and father's educa-
tional level (illiterate, primary, secondary or tertiary). The
model excluded those variables not significant at the 5%
level.

Results

All of the 1,444 children identified completed all ques-
tions, except for 22 who did not know their father's educa-
tional level and/or occupation. The prevalence rates of
positive answers in urban and rural areas are shown in
table 1, with all symptoms except for dry cough being sig-
nificantly more frequent in Jeddah than in the villages. In
Jeddah, a history of having had asthma was significantly
more frequent in males, although wheeze did not differ
between the sexes. In contrast, nasal and skin symptoms
were more frequent in females. In the villages, cough was
more common in males, as was exercise wheeze.

The results were reanalysed after exclusion of 347 chil-
dren of non-Saudi nationality, all save nine of whom lived
in Jeddah. This showed even stronger rural-urban differen-
ces (table 2). Although there were significant differences

between urban and rural areas in terms of higher parental
education and occupation in Jeddah, analysis of these in
relation to the prevalence of symptoms showed no associ-
ations.

As an index of the severity of asthma, table 3 records
the symptoms in those with wheeze in the last year. Of
the children in Jeddah, 13.3% admitted to >12 attacks and
32% had woken with an attack at night more than once per
week. Attacks limiting speech had occurred in 41.5%.
Those village children with recent wheeze recorded rather
more frequent symptoms, but of similar severity.

Table 1.  –  Prevalence of respiratory symptoms (%) in urban and rural areas

Symptom Urban Rural Total Significance 
(p-value)

Numbers of children
Have you ever had asthma?
Have you ever had wheezing or whistling in your 
  chest at any time in the past?
Have you had wheezing or whistling in the chest in the 
  last 12 months?
In the last 12 months have you had a dry cough at night, 
  apart from a cough associated with a cold or chest infection?
In the last 12 months, has your chest sounded wheezy during 
  or after exercise?
In the last 12 months, have you suffered from itchy and 
  running eyes/nose for longer than two weeks?
In the last 12 months, have you suffered from an itchy
  rash on your hands or feet?
Have you ever been told that you have: asthma?

hay fever?
eczema?

1020
14.9
17.8

13.2

16.6

16.6

13.9

13.7

15.1
2.7
7.7

424
5.4
7.3

6.4

13.0

8.0

8.0

9.7

5.0
0.2
1.7

1444
12.1
14.8

11.2

15.5

13.6

12.2

12.5

12.1
1.9
5.9

<0.001
<0.001

<0.001

0.085

<0.001

0.002

0.034

<0.001
<0.006
<0.001

Table 2.  –  Prevalence of symptoms (%) among Saudi
nationals in urban and rural areas

Symptoms* Urban Rural Significance
(p-value)

Number
Asthma ever?
Wheeze ever?
Wheeze last year?
Dry cough?
Wheeze with exercise?
Itchy eyes/nose?
Itchy skin?
Asthma diagnosed?
Hay fever diagnosed?
Eczema diagnosed?

689
17.3
21.2
16.4
19.0
19.5
15.1
15.7
17.7
3.4
8.7

408
5.4
7.4
6.4

12.5
8.1
8.1
9.6
4.9
0.2
1.7

<0.001
<0.001
<0.001

0.007
<0.001
<0.001

0.005
<0.001

0.002
<0.001

*: questions as in table 1.

Table 3.  –  Symptoms in those with wheeze in the last
year

Symptoms Urban Rural
n % n %

Number of attacks
  <4
  4–12
  >12
Total
Waking at night
  Not awakened
  Once·week-1

  More than once·week-1

  Total
Speech-limiting attack

87
30
18

135

53
38
44

135
56

64.4
22.2
13.3

100

39.3
38.1
32.6

100
41.5

13
12
2

27

4
3

12
27
9

48.1
44.4
7.4

100

14.8
48.1
37.0

100
33.3
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Logistic regression analyses (table 4) showed the two
major risk factors for asthmatic symptoms to be urban re-
sidence and Saudi nationality. Male sex made a smaller
contribution. For itchy hands and feet and itchy eyes,
female sex and urban residence were the significant risk
factors. Father's educational level made no contribution in
any of the models tested.

Discussion

Saudi Arabia is a country which has moved from a pri-
marily rural to a wealthy urban economy over the past five
decades. Asthma and other allergic diseases are recogniz-
ed to have increased worldwide in association with what is
usually referred to as "Westernization", but which is prob-
ably greater affluence of society. It was anticipated that a
high prevalence of allergic symptoms might be found
among people in this country who share in the affluence
and the opportunity was taken to compare them with those
of common racial stock pursuing more traditional life-
styles. A questionnaire was used that has been well vali-
dated in several countries and languages, although this
was its first use in Arabic [24]. Continuing studies by the
present authors will validate the questionnaire in this lan-
guage with respect to skin tests and exercise responses,
but the present study's finding with respect to similar
severity of recorded symptoms in the two areas in spite of
different prevalences suggests that it is measuring symp-
toms in the way that it does in other languages. The possi-
bility of response bias has been considered. Care was
taken to administer the questionnaire in the same way in
the two areas and the children in the classes did not com-
municate with each other during the process. There may
have been some bias because of the greater sophistication
of the city children and this is suggested by the slightly
greater frequency of attacks among those rural children
who reported symptoms. However, it is unlikely that this
could have caused the substantial differences in preva-
lence.

The three significant positive findings of this study were
the two- to threefold difference in asthmatic symptoms
between Saudi urban and rural dwellers, the differences in
relation to sex, and the excess of symptoms among Saudi
as opposed to non-Saudi urban dwellers. In addition, there
was one negative result of interest, i.e. the absence of any
effect of social or educational class. Of the positive res-
ults, the differences between urban and rural children
were not surprising (although they remain unexplained)

and are similar to those found between children in South
Africa, Zimbabwe and, most recently, Ghana and Ethiopia
[13, 25–27]. Among the urban children, the prevalence of
symptoms appears to be close to that found in Western
societies, although in the latter urban-rural differences are
not apparent. It is likely that the environmental factors
responsible for these contemporary differences will be the
same as those that have determined the secular changes in
asthma prevalence in Westernized countries.

The differences between indigenous and nonindigenous
people sharing the same urban environment were more sur-
prising. The latter differed neither in genetic stock, almost
all being Arabs from other Middle Eastern countries, nor
in father's educational or occupational level. They were,
however, likely to be from somewhat less prosperous fam-
ilies that migrated relatively recently into the Kingdom.
The reasons for the differences in symptom prevalence are
being explored in the continuing investigations.

Finally, there was no influence of paternal education or
occupation on risk of symptoms. This suggests that the
urban-rural differences in Saudi Arabia, and by implica-
tion the changes found elsewhere, relate to environmental
and lifestyle factors other than social class. Of those dif-
ferences to be investigated, dietary intake of antioxidants
and fatty acids, possibly by the mother during pregnancy,
and frequency or severity of early childhood infection ap-
pear to be the most promising [20, 21, 28, 29].

This research contributes to the ongoing debate about
the causes of the increase in allergic disease. Rapid chan-
ges in the prevalence of asthma in relation to increasing
quality of life have important implications with respect to
health service and employment costs and a public health
strategy is needed to halt the rise. Recent research has con-
centrated more on the prevention of exposure to allergens
than on the modification of population susceptibility, but
it is possible that the latter would be a more promising ap-
proach. Accumulating evidence suggests that two factors
associated with increased standard of living may be im-
portant, i.e. changes in diet and reductions in early child-
hood infection [11, 20, 29]. If the diets of pregnant
females and of very young children (such as by breast-
feeding [30, 31]) were important modifiers of susceptibil-
ity to allergic disease, a preventive strategy could be
devised. If infection were to prove relevant (and the authors
have published evidence that at least the common child-
hood infections may not be [32]) vaccines or pharmaco-
logical manipulation of the mechanisms of expression of
the atopic phenotype may prove possible [33]. Studies in

Table 4.  –  Logistic regression analyses of selected symptoms

Symptoms Variable Odds ratio 95% CI

Wheeze ever?

Wheeze last year?

Asthma ever?

Itchy eyes/nose?

Itchy skin?

Urban-rural
Saudi-non-Saudi
Male-female
Urban-rural
Saudi-non-Saudi
Urban-rural
Saudi-non-Saudi
Male-female
Urban-rural
Male-female
Urban-rural
Male-female

1.78
1.50
1.16
1.65
1.61
1.83
1.40
1.27
1.39
0.81
1.30
0.58

1.45–2.18
1.23–1.82
1.01–1.35
1.32–2.05
1.28–2.04
1.45–2.30
1.14–1.72
1.07–1.49
1.14–1.70
0.69–0.95
1.08–1.57
0.49–0.69

CI: confidence interval.
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countries where the change in prevalence is currently oc-
curring will provide important clues as to which directions
of research are likely to be most productive.
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