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ABSTRACT. Objectives: To determine the prevalence of asthma in Omani schoolchildren using the 
International Study of Asthma and Allergies in Children (ISAAC) protocols. Method: The ISAAC­
written questionnaire was completed by a total of 7,067 Omani schoolchildren (3,893 children aged 6-7 
years of which 56% were boys and 3,174 aged 13-14 years of which 51% were boys) from the 10 health 
regions in the country. Results: The estimated mean national 12-month prevalence of any wheeze, 
night waking with wheeze, speech limiting wheeze and exercise wheeze were respectively 7.8%, 3.5%, 
3.2% and 6.9% for the 6-7 year age group and S.g%, 2.9%, 4.0% and 19.2% for the 13-14 year age 
group. Both age groups reported high prevalence of night cough (19.6% and 20.9% in the younger and 
the older children respectively). The prevalence of self-repmted asthma diagnosis was higher in the 
older age group (20.7% vs. 10.5%, p<o.oo1). In the younger age group, the diagnosis of asthma was 
more common in boys (12.5% vs. 8.o%, p>o.oot), but there was no significant difference between the 
two sexes in the older age group (22.0% of boys vs. 20.5% of girls). There was nearly three-fold 
difference in the prevalence of self-repmted diagnosis of asthma between the regions with the highest 
and the lowest prevalence of asthma for both young and older children (from 5.3% and g.s% in 
Musandam to 14.2% and 30.6% in South Sharqiya, respectively). Conclusion: The results of this first 
epidemiological survey of asthma in Oman indicate that asthma is common in Omani children and 
adolescents. Night cough is the most frequent symptom. There is also significant regional variation in 
prevalence of asthma symptoms and diagnosis within the counhy and this requires further 
investigation. 
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Asthma is one of the most common chronic conditions in children and adults worldwide 
and one with a very high socio·economic cost. 1 Numerous studies from the developed 
countries have reported increases in the prevalence of asthma and other allergic 
conditions (allergic rhinitis and eczema) over the last three decades, with marked 
variations between and within countries. 2-11 The greatest increases in the prevalence 
of asthma have been reported in children and young adults with up to 20-30% of the 
children affected in some countries. 2-11 

Studies from developing countries indicate that asthma is common in this part of the 
world also, with considerable variation in its prevalence between countries. 12·18 In 
1991, the International Study of Asthma and Allergies in Children (ISAAC) was formed 
to maximise the value of epidemiological research into asthma and other atopic 
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disorders by establishing and promoting standardised methodology and facilitating 
international collaboration by involving as many countries as possible provided they 
met the requirements of the study protocot. 19 has attracted large-scale participation 
from all parts of the world. 10 Oman was one of the collaborating centres in Phase I of 
the ISAAC project and our participation has yielded the only available data on the 
prevalence of asthma in this country. 10·11 

The summary of the results of our centre has been published as part of the ISAAC 
Steering Committee publications on the worldwide variations in asthma symptoms. 10· 
11 The aim of this paper is to report a detailed analysis of the prevalence of self­
reported asthma symptoms and diagnosis in Oman and to compare the prevalence of 
asthma and its symptoms in different regions of the country. 

Method 

Protocol and subjects 

A stratified multistage sampling method was 
used. The ten health regions of the Sultanate 
of Oman [Figure 1) were considered as strata. 
The first stage of sampling consisted of 
schools randomly selected as primary sample 
units. In the second stage, one class was 
chosen from each school as the secondary 
sample unit. The total national target sample 
was distributed among the ten regions of the 
country using the proportion allocation 
method. The sample frame of the survey was 
a list of public schools provided by the 
Ministry of Education indicating the district 
and town, number of schools with grades I 
and II primary (6-7 years age group) and I and 
II preparatory (13-14 years age group). The 
number of children in these grades was also 
indicated. 

To achieve a final total sample size of 6,000 
children (3,000 in each age group), a total of 
7,625 copies of the questionnaire were 
distributed (4,079 to the 6-7 age group and 
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3,546 to the 13-14 age group). The sample size for the 6-7 year age group was kept 
higher by 15% to allow for the expected lower response rate, since questionnaire had 
to be filled by the parents. A total of 220 schools participated (118 primary and 102 
preparatory). Of these, 117 (53%) were boys' schools (66 primary and 51 preparatory). 

The ISAAC-written standardised questionnaire19 was used to identify asthma, allergic 
rhinitis, atopic eczema and related symptoms. The questionnaire was translated to 
Arabic in the following manner: One of the two bilingual translators translated the 
questionnaire into Arabic and the other translated it back into English and the 
differences between the back translation and the original English version were 
resolved. The Arabic version of ISAAC questionnaire was distributed to the 
schoolchildren and was completed by the parents of the 6-7 year age group and by the 
children themselves in the 13-14 age group. 
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Ethical approval of the study protocol was obtained from both the Ministry of Health 
and the Ministry of Education. 

Data presentation and analysis 

Data were collected and entered using the ISAAC International Data Centre protocol, 10 
and were analysed using SPSS-9 software package for Windows. Groups were compared 
using the chi-square test. A p-value of <0.05 was considered statistically significant. 

Results 

The subjects 

Table 1. Sex and to?!J{OJXlfdiStributiono/tll<:' two age groups of 
Q1Jani schoa'chifdNn 

The ISAAC questionnaire was completed by 
a total of 7,067 pupils (92.7% response 
rate) from the ten Omani health regions 
and consisted of two age groups: 3,893 
pupils aged 6-7 years (95.4% response rate) 

s.,, Girl• lotol s.,, Girl• lotal and 3,174 pupils aged 13-14 years (89.5% 
tl(!f} IH%1 lf()jJ H response rate). Table 1 shows the sex and 

lOII>sJ 11114n 518 1101111 lllHIJ so/ regional distribution of the two age groups . 
. 1.111611 l58IJIJ 699 156 HJI w~11 m Although Musandum and Wusta are 

separate geographical and health regions 
lllllll 1561111 ·16? lOH>II lllH~ 116 [Figure 1], their data were analysed 

lhtimht11Mhl 

1'<~111) l?HSll sso lO.ll6n 18l os1 185' together because of their smaller sample 
'h>~•llr-•1~"'"1 lill((<>J 1ollm 111• 90NJI 9lt>ll 111 sizes. The sex distribution in the total 

1(/,111) 791131 145• 67m1 m1611 1w national sample was nearly equal for both 
age groups (boys constituted 56% of 6-7 

17
H

15
l 

110
'
111 m 11ll'lll 

116 ~m 151 year-olds and 51% of the13-14 year-olds). 
DhofJt 1111~1 m1-1~ m liii>~'J 1191-IZJ l76 Similarly, the sex distribution in the 
thr~mdurn&Wml~ 58(111 56(19) 114 -!O(·Ili 51(51) 9·1 regional samples was nearly even for most 
loulm>i:oollomro liOll'6l l69ll·lll 1893 161HSII IISOI·Ill lll·l regions except for North and South 

Sharqiya and Dakhiliya regions; North and 
South Sharqiya regions contained 
significantly higher number of boys in the 

6-7 year age group (77% and 68%, respectively). For the 13-14 years age group, boys 
predominated (62%) the sample from Dakhiliya region while there were more girls 
(67%) in the sample from North Sharqiya. The number of participants belonging to the 
two age groups varied between regions, ranging from 114 and 94 children in Musandum 
and Wusta to 699 and 599 children in North Batinah for the young and older age groups 
respectively. 

Estimated national prevalence of self-reported asthma symptoms and 
diagnosis 

Table 2. The otera/1 nadonaJ JXi'lafencr! {~fJ of seff.uported 
asilmu symptcms and dlagnosis In tile stud,led age groups 
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Table 2 shows the prevalence of asthma 
symptoms and self-reported asthma 
diagnosis ('ever had asthma') in the two 
study groups. The estimated national 
cumulative prevalence of any wheeze 
('wheeze ever'), and the 12-month period 
prevalence of any wheeze, and exercise 
wheeze were significantly higher in the 13-
14 year age group (15.6, 8.9, and 19.2% 
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respectively), compared to the 6-7 year age group (13.8, 7.8 and 6.9% respectively). 
There was no significant difference between the two groups in the 12-month period 
prevalence of four or more wheeze attacks, wheeze disturbing sleep, or severe 
wheeze ('wheeze limiting speech'). Night cough not related to upper respiratory tract 
infection was equally frequent in both age groups (19.6% and 20.9% in young and older 
children, respectively). The prevalence of self-reported asthma diagnosis was common 
in both age groups with the older children having nearly twice the prevalence in 
younger children (20.7%vs. 10.5%, p<0.001). Although, only 8.9% of children aged 13-14 
reported any wheeze during the past 12 months, 19.2% of them reported to have had 
exercise induced wheeze during the same period. 

Gender difference 

Table l.Gend~rdiffermcdn !hep£evalm:e(1';)ofse,'l-uporh\1 Table 3 shows the prevalence of self­
asthll\.'lsymptcmsanddiagnosi's iiJ{'I/OSfudyagegtoups repOrted asthma symptOmS and diagnOSiS 

6-l!""il!"l"'P n-u1,.,'.1'g'"P according to gender in the two age groups. 
n= 

11 
(n=l11l In the 6-7 year age group, the cumulative 

~~ ~--~~ p-ml.• ~;:' ~ P-•"•1• prevalence of wheeze, the 12-month 
1x11 I&J 1611 1m prevalence of 'any wheeze', 'exercise 

1"'"'""'d J>s m <JJ.oo1 1&1 u.1 0_~8 wheeze', and 'ever had asthma' were 
significantly higher in males. In contrast, 

1l-mon>h p~<volmect there was no significant difference 
-M,whw·· &s l.l <o.oo1 9.l &6 o.S? between the two sexes in asthma diagnosis 
-4'""'"'"'"'"' J 0-'ll J.J oJs or any of its symptoms in the 13·14 year 
-1\?.uh'''''"lo"'•'" 1-8 0-'11 ' 1 1·6 o.v age group except exercise induced wheeze 
-1\?.uR.I'"I·'~""'ffh 14 1 051 u l.7 °·11 which was more common in males (21.5% 
-fx·""'"''~.v u 6 n.nt ll.l 1&1 <O.oo1 vs. 16.7%, p < 0.001). There was no 
-.VIjltn"~'' "J 18.1 0.11 11.1 lQ4 0.~ 'f' d ff b h sigm 1cant i erence etween t e two 

l"ih>:lo.lhma 11.-1 8 <0.001 lH lO O.ll • th l f • h h 
--------------- sexes m e preva ence o mg t coug or 

symptoms of severe asthma (4 or more 
attacks per week, wheeze that disturbs sleep and speech limiting wheeze) in both age 
groups. 

Regional variation 

The prevalence of self-reported asthma symptoms and diagnosis in the 10 Omani 
health regions is shown in Table 3 (children aged 6-7 years) and Table 4 (children aged 
13-14 years). There was a significant variation in the prevalence of asthma diagnosis 
and its symptoms in both age groups, with nearly 3-fold difference in the prevalence 
of self-reported asthma diagnosis between the highest and lowest prevalence regions. 
The prevalence of self-reported diagnosis of asthma in South Sharqiya was 14.2% and 
30.6% for young and older children respectively, compared to 5.3% and 9.6% 
respectively in Musandum and Wusta. South and North Sharqiya regions (Eastern region 
of Oman) had consistently higher prevalence of all asthma symptoms, contrasting with 
Musandum which had the lowest prevalence of all asthma symptoms. 
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Table- 4. RnJionalllariation in the preva/~nce (1\.1) of astluna symptcn1s in Omani sclloof.::hifdren aged6 -ly~'ars 
using the ISAAC queJrionnaire 

11- month prt•Jal:mt>cl 

£vrr r.h~nt:d Anyr.h:r~ WhWli' Vthme £:<Whl'Wil:eli' Hi~httough lvrrlnd 
dlltfbl!.l&--p liniting~o.--.:h .Jithma 

MUHJI 10.4 1.1 1.1 u lh 11.8 9.1 

B.!lhlh(tbth) 16.1 1.1 >9 1.6 6.1 11.0 10.1 

BlthJh(Scuth) H.1 6,8 4.1 1.8 6B 1~6 8.3 

M:l1if}'J ll.8 1.1 1.1 u 1.1 1Q1 11.1 

Sh:rq;Ja(Sollftl 16.8 8.1 4.1 l.l IOh IH IJ..I 

Sl~<tqiJa(tbtt\1 11.9 9.1 ~l l.1 7.1 11.1 H.l 

Dfuhhah ll.8 6.1 H 1.9 6B IQ6 6.8 

m.)!u 11.8 l.l 1.8 1.3 1.1 ](,1 11.8 

Mulardurn&'A'Uit.J l.l 4.1 Q9 1.6 3.1 11.8 l.l 

lolalnation;l ~m1:lt' ll.8 IJ il l.l 6.9 19.6 10.1 

Discussion 

Although data from many different countries provide compelling evidence that asthma 
and other allergic diseases are increasing, these were primarily from the developed 
countries which might not be representative of the remainder of the world. 2· 11 The 
prevalence figures may be influenced by the difference in disease definition and 
classification, diagnostic methods, and the level of awareness of the kdisease as well 
as by the prevalence and distribution of its risk factors. 2•6•15 In addition, the causes of 
the rising trends in asthma and other atopic diseases remain to be identified. 10·11 This 
is the first epidemiological survey on self-reported asthma symptoms and diagnosis in 
the Sultanate of Oman. Using the ISAAC protocol, we found the symptoms suggestive 
of asthma to be quite common in Oman. We also found significant variation in the 
prevalence of asthma diagnosis and symptoms between the different regions. 

National prevalence of self-reported asthma symptoms and diagnosis. 

6 -7 year age group 

The estimated national prevalence of parent-reported asthma diagnosis in this age 
group was 10.5%. This puts Oman in the intermediate prevalence compared to the rest 
of the world for this age group.10 In keeping with the findings in most ISAAC centres, 
boys had significantly higher prevalence than girls for cumulative wheeze, 12-month 
history of 'any wheeze' and 'exercise wheeze', and parent-reported history of asthma 
('ever had asthma'). 10 However there was no significant difference between the two 
sexes in night cough or any of the symptoms suggestive of severe asthma (the 12· 
month prevalence of: four or more attacks of wheeze, sleep disturbing wheeze and 
speech limiting wheeze). Only three Eastern Mediterranean countries (Iran, Malta and 
Oman) were included this ISAAC Phase-1 optional age group with a mean prevalence of 
'ever had wheeze' of 6.56%. Among these, Oman had the highest prevalence of 'ever 
had asthma' and all asthma symptoms except the 12-month prevalence of any wheeze 
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which was slightly higher in Malta (7. 1% vs. 8.8%). 10 

13-14 year age group 

Like most participating countries, the prevalence of self-reported asthma symptoms 
and diagnosis was higher in this age group compared to the younger group. 10 This 
suggests that symptoms starting at young ages persist into adolescence (cumulative 
effect) or that more new cases develop with time compared to those which resolve 
spontaneously (net effect). The prevalence of 'ever had asthma' in this age group in 
Oman (20.7%) was the highest among the seven Eastern Mediterranean participating 
countries: Iran (2.7%), Kuwait (17.5%), Lebanon (11 .6%), Malta (11. 1%), Morocco 
(11. 7%) and Pakistan (7 .3%). 10 Only six of the 56 participating countries reported 
prevalence rates higher than 20% (range: 20-28%) in this age group (Peru, United 
Kingdom, Australia, New Zealand, Singapore and Oman).10 With the exception of 
Oman, in all of these countries and many other countries the reporting of 12-month 
prevalence of wheeze was higher than 'ever had asthma', In contrast, Oman was one 
of the several countries where the reporting of 'ever had asthma' was more frequent 
than 'ever wheeze'. The cause of this difference is not clear, but it may be due to 
over-reporting of asthma diagnosis in Oman. An alternative and more plausible 
explanation is that the diagnosis of asthma may be based on symptoms other than 
wheeze. 20 This is supported by the high prevalence of night cough (20. 9%) and 
exercise-induced wheeze (19.2%). A third possibility is that many of the children with 
previous history of asthma ('ever had asthma') in this age group did not have 'any 
wheeze' during the previous 12 months. 

Tab Je 5. Reglonalvatiation 1i1 tl~ puva,\mce (%) ofaHIJma symptoms inCtnmV sciJDo((fJiklten 
aged 13 -14 yt'ars using the>ISMC quesl'ionooire 

12 -mmthj:1C!,J;Jferreot 

r;e/ \',h?md lvuh1d 
Anp.IWR 'l.'hwu:o WhwN imith:j fnuile tligbt COI)Jh .Jltlllll 

d!tUibl!.leep lpfl<!ch v.ll!m 

l.llMll 11.6 6.1 lh !D 11.6 ll.l 19.1 

B.Jtilllh Olorthl 19.9 IV 4n 1.1 m 11.2 lS.l 

Bllilllh {South) 18.1 10.6 H 19 1&9 I9A 1JA 

D:f:llili;a II.S 1.8 l.l lh 1&9 19.1 10.1 

Sharqi}'J !Sooth} 16.8 IV Hl ·1.9 !ll ll.O lnh 

Sharqi}'J ObthJ 16 .. 1 8.1 4.1 15 I9A lOA 16.9 

Dhtir.1h HI 1.9 IJ 41 11.8 19.0 1sn 

llhol:t 13.8 1.1 1.9 4D 17.6 11.8 llS 

Mus.mdum & \\\Jsla 9.6 IJ 1.1 l.l 11.8 I!. I 9.6 

Io!.llmticoallampl! 15.6 8.9 1.9 4b 19.1 }0.9 10.1 

In the 13-14 age group, exercise-induced wheeze in the last 12 months was reported 
more frequently than 'any wheeze' within the same period. This pattern was reported 
in most of (50 of 56) the participating countries. 10 On theoretical grounds one would 
expect the opposite pattern (i.e. the reporting of 'any wheeze' to be more frequent 
than any of its components such as exercise induced wheeze), The reason for this is 
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not clear and has not been previously explained. 10 One possibility is that children at 
this age group, who self-completed the ISAAC questionnaire, perceived exercise 
induced wheeze as a separate entity from the ordinary wheeze of asthma. 

Regional variation 

In the ISAAC Phase-1, several countries participated with more than one centre (18 
countries for 6-7 year age group and 30 countries for 13-14 year age group) and these 
yielded significant variations in the self-reported asthma symptoms and diagnosis 
within countries. 10 Oman participated with only one centre for both age groups. 
However we sought to determine the difference in asthma and other allergies among 
the 10 health regions of the country by distributing the total sample among these 
regions in procportion to their population. A clear and consistent pattern of regional 
variation in the prevalence of asthma and symptoms emerged. The eastern region 
(North and South Sharqiya) had the highest asthma diagnosis and symptoms in the 
country for both age groups and both sexes. In contrast, Musandum and Wusta 
(northernmost middle regions respectively) had the lowest prevalence rates for both 
age groups and both sexes. Overall, the north-western regions had less asthma 
diagnosis and symptoms than the south-eastern regions with the interior region 
(Dakhiliya) having intermediate rates. The cause of this variation is not known, but 
might be due to the difference in the distribution of the risk factors of atopy and 
asthma in different regions. 13•21 There is no information on the prevalence and the 
regional distribution of the risk factors for asthma and atopy in Oman. Investigations 
of these factors in the different regions of the country will not only help elucidating 
the causes of the regional variation in the prevalence of asthma, but also help in the 
development of national health and environmental strategies to control asthma and 
other atopic conditions. 

Conclusion 

The prevalence of self-reported asthma symptoms and diagnosis is relatively high in 
Oman with significant regional variation within the country. The cause of this high 
prevalence and its regional variation is not clear, as there are no data on the risk 
factors for the development of asthma and other allergic diseases. Participation in 
ISAAC Phase II may define some of risk factors for asthma in Oman which may be 
different in different regions of the country. 
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Appendix 

Core Questionnaire for wheezing and Asthma 
(ISAAC Phase 1) 
1. Have you (has your child) ever had wheezing or 
whistling in the chest at any time in the past? 

If you have answered 'No' please skip to question 6 
2. Have you (has your child) had wheezing or whistling in 
the chest in the last 12 months? 

If you have answered 'No' please skip to question 6 
3. How many attacks of wheezing have you (has your 
child) had in the last 12 months? 
4. In the last 12 months, how often on the average, has 
your (your child) sleep been disturbed due to wheezing? 

5. In the last 12 months, has wheezing ever been severe 
enough to limit your (your child's) speech to only one or 
two words at a time between breaths? 
6. Have you (has your child) ever had asthma? 
7. In the last 12 months, has your (your child's) chest 
sounded wheezy during or after exercise? 
8. In the last 12 months, have you (your child) had a dry 
cough at night apart from a cough associated with a cold 
or flu? 
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Yes/No 

Yes/No 

None I 1-3 I 
4-12 I >12 

Never woken with 
wheezing I less 
than one night per 
week I one or 
more nights per 
week. 
Yes I No 

Yes/No 
Yes/No 

Yes/No 
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