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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 (3,803 children aged 6-7
vears 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 1z-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 8.9%, 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-reported asthma diagnosis was higher in the
older age group (20.7% vs. 10.5%, p<0.001}. In the younger age group, the diagnosis of asthma was
more common in boys {12.5% vs. 8.0%, p>0.001), 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-reported 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 9.5% 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 commen 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 country 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.! 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 ! 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™ !

Studies from developing countries indicate that asthma is common in this part of the

world also, with considerable variation in its prevalence between countries.2"18 |n
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 protocol.19 has attracted large-scale participation

from all parts of the world.'™® Oman was one of the collaborating centres in Phase | of
the ISAAC project and our participation has yielded the only available data on the

prevalence of asthma in this countr),f.m'11

The summary of the results of our centre has been published as part of the ISAAC
Steering Committee publications on the worldwide variations tn asthma symptoms, 0"

" 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 |
and Il primary {6-7 years age group) and | and
Il preparatory (13-14 years age group). The
number of children in these grades was also
indicated.
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. . . Figure 1. Map ofthe Sukannte o Gman showing the
To achieve a final total sample size of 6,000  tenteaithregions ofthe countey

children (3,000 in each age group), a total of Theregios shamrabvns e vnfas st et snionnd b aiARen
7,625 copies of the questionnaire WEre it o R
distributed {4,079 to the 6-7 age group and

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 [SAAC 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

The ISAAC questionnaire was completed by
Table 1. Sexand regional distribution of the tivo age groups of a total of 7,067 pupils (92.7% response
Omanischoclchitdren rate) from the ten Omani health regions
and consisted of two age groups: 3,893
pupils aged 6-7 years {95.4% response rate)
fop Gl Towl - Bop G Tl gpd 3174 pupils aged 13-14 years (89.5%
NEE WG N Me W B response rate). Table 1 shows the sex and
Miscat mg a7un sie gy aren se regional distribution of the two age groups.
Although Musandum and Wusta are
separate geographical and health regions
Fagimalt Southy 3G 256085 469 (M) WrUle 16 [Figure 1]} their data were analysed
Dashiliga AU PAGYH S50 303{dx 106 485 together because of their smaller samp[e
Saglpisculy 069 007 R sem wign @ sizes. The sex distribution in the total
national sample was nearly equal for both
i ] age groups (boys constituted 56% of 6-7
Bhditah 17408 00 281 IHH) RGN 33 year-olds and 51% of the13-14 year-olds).
Dhafar HUS) na0s M3 NAHSY B8R 6 Similarly, the sex  distribution in  the
Msmdin&Westla 580 Se(m 1M do¢m sten W regional samples was nearly even for most
regions except for North and South
—eee . Shargiya and Dakhiliya regions; North and
Ry nifence fferance o serdlsiridon witlie e gaop South Shar Qi‘} a re gi ons 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 Dakhiliva region while there were more girls
(67%) in the sample from North Sharqgiya. 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.

6 -7 p0ais e group 13- Myears age qrong

Retinah Mierth) JLEI) FS8CIN 60D 2SR 3R 509

Shargiya b WY QA M RGN 1M 08

obatnitionalsampl: 2203(35 16930H) 1893 T624{51) 155008 3174

Estimated national prevalence of self-reported asthma symptoms and
diagnosis

Table 2. The ovetall national peevatence (% of self-reported Table 2 shows the prevaience of asthma
asthina symptems and diagnasis in the studied age groups symptoms and self-reported asthma
diagnosis (‘ever had asthma’} in the two
study groups. The estimated national
cumulative prevalence of any wheeze

6-Jyiscdd  1-lyadd  pyale
[n =380 fa =317}

EverWheraed g 156 9% (*wheeze ever’), and the 12-month period
12-month prevaknce of prevalence of any wheeze, and exercise
~ dnyuioere 7.8 & es  wheeze were significantly higher in the 13-
- Fiie v inon wheat x5 26 as7 14 year age group (15.6, 8.9, and 19.2%
~ Fifieess afizts s slovge 15 23 Q013
~ 1 imting spiveh i? 1 &t
— Framia whevay AG 162 <N
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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 3. Gender difference in the prevalence 3% of selfreported Table 3 shows the prevalence of self-
asthma sympteass and dicgnosss intyeostudy age groups reported asthma symptoms and diagnosis
67 an g e !M-i;,wf;a ey according to gender in the two age groups.

=3 fo= 317 In the 6-7 year age group, the cumulative

Bys G pwhe by G pwle prevalence of wheeze, the 12-month

= = =
o g2 5 prevalence of ‘any wheeze’, ‘exercise
Frer hseacd 18 13 amol w We o Wheeze’, and ‘ever had asthma’ were
significantly higher in males. In contrast,
12-month prevaknteof there was no significant difference
- Moz & 83 «08m %2 86 0¥ between the two sexes in asthma diagnosis
- dermave wivere oo e ¥ U or any of its symptoms in the 13-14 year

Sieensitabstey 428 06 AL 26 08 age group except exercise induced wheeze
- Beewimiigesh 3 3 B4 L7 N which was more common in males (21 5%

~ Privcisewdtoone o6 M ns 147 <000

e <0 vs. 16.7%, p < 0.001). There was no
~ Nl M3 OWTLA a0t 0% significant difference between the two
Evepbad sthma R4 8 <0 N4 1 03B g

sexes in the prevalence of night cough 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 Shargiya 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 Shargiya 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. Regional variationin the prevatznce (%) ef asthma symptems in Omani schoolchidren aged 6 -7 years
using the ISAAC questionnaire

12 - monih prvaknce of

Pyeredwend Anyvlnes ‘Aheese Wheeaz Erercliewhizere  Highttough Ererhad

distrbsdocp  Finiting specch Hsthina
Muttal 104 £? 113 L7 56 78 95
Batirush (Harth) I62 17 5% 26 6.} 17.0 n.
Batialt{Scurth) "1 68 13 313 64 196 33
Dakhilya [EX] 75 25 17 15 io? 123
Sharqiya(Seuthy 16.3 A 47 37 104 14 134
Sharqipathieihy 15.9 13 G4 37 15 ns 12
Dhhisalt 138 63 14 1 68 105 6.3
Dhatar 128 73 P2 11 7] 142 18
Busarcdom & ¥usta 5.3 44 0% 24 15 5.2 5.3
Talalmationd sanyde 138 18 15 32 69 26 105

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.Z ™ 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.%®15 |n addition, the causes of

the rising trends in asthma and other atopic diseases remain to be identified. ' ! 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-| 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

hitp://www.squ.edu.om/mj/Apr2001/asthma/ 02/02/2005



Asthma in Omani Schoolchildren Page 6 of 9

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 inte adolescence {cumulative
effect) or that more new cases develop with time compared to those which resolve
spontaneously (net effect). The prevaience 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 diagnhosis of asthma may be based on symptoms other than
wheeze.?® 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.

Table 5. Bzgional vatiation i tie prevalence (%) of csthma symptoms in Gmand schoolchildren
aged 13 <14 years wsing the ISAAC guestionnaire

12-month presaferce of,

L L Wheeze  WheemeImithg  Bxerdse  Might couigh ﬁtg-,'::f
distuiby deep speech wiees
Mt 1.6 6.7 5 3 126 13 121
Batimh Nerthy 1.5 17 40 5.7 7 32 %52
Ratiisth [Souihy 8.1 Ing i3 5% 189 19.4 234
Dahilia LS 5.8 13 145 169 19.2 .2
Sharqiya el 168 4.2 113 12 m FEX 304
Sharqiya ekl . 1.4 85 15 25 124 e 49
Dhyaticsh 2 A 17 42 178 19.0 150
okl 138 17 9 {0 126 PIR 138
Musandum & Wusta 9.6 53 2 32 128 18.1 0.4
Totalraticnalsampl: 15.6 39 e L 192 poR) n1

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.® 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

http:/fwww.squ.edu.om/mj/Apr2001/asthma/ 02/02/2005
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not clear and has not been previously e)-tplainr:*d.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-l, 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.'® 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 Shargiya) had the highest asthma diagnhosis 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
(Pakhiliya) 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.'®2! 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 diaghosis 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 Il 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 Yes/No
whistling in the chest at any time in the past?

If vou have answered 'No’ please skip to question 6
2. Have you (has your child) had wheezing or whistling in Yes/No
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 None / 1-3/
child) had in the last 12 months? 412 / »12

4. In the last 12 months, how often on the average, has Never woken with
your (your child) sleep been disturbed due to wheezing? wheezing / less

than one night per
week / one or
more nights per
week,

5. In the last 12 months, has wheezing ever been severe Yes / No

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? Yes/No

7. In the last 12 months, has your {your child’s) chest Yes/No

sounded wheezy during or after exercise?

8. in the last 12 months, have you (your child) had a dry Yes/No

cough at night apart from a cough associated with a cold

or flu?
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