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SUMMARY

BACKGROUND: The prevalence of asthma and other al-
lergic diseases is increasing in many parts of the world.
OBJECTIVE: To determine the prevalence of asthma,
rhinoconjunctivitis and skin allergy symptoms in Mo-
rocco as part of the International Study of Asthma and
Allergic Diseases in Children (ISAAC).

METHODS: The survey was conducted using the stan-
dardised method of ISAAC Phase III in four centres in
Morocco—Casablanca, Marrakech, Ben Slimane and
Boulmane—with respectively 1777, 1689, 1008 and 1254
13-14-year-old schoolchildren participating. A compar-
ison of the results with ISAAC Phase I was carried out in
two centres.

RESULTS: The prevalence of self-reported symptoms of

wheeze in the last 12 months (6.4-16.2%), nasal symp-
toms (27.9-52.8%), rhinoconjonctivitis (8.8-28%) and
eczema (13.3-20.2%) varied between centres, and were
highest in Casablanca, the largest city in Morocco. Sig-
nificant increases in almost all symptoms were found in
the two centres of Casablanca and Marrakech between
ISAAC Phase I and Phase III.

CONCLUSION: Morocco could be classified as a country
with an intermediate burden of asthma (between 10%
and 15%) and other allergic disorders. The prevalence
of these symptoms has increased in the past 5 years.

KEY WORDS: asthma; self-reported symptoms; Morocco;
ISAAC III

THE FIRST epidemiological studies of schoolchil-
dren using a standardised questionnaire were con-
ducted in Morocco in 1986.! These studies demon-
strated that the prevalence of self-reported asthma
based on the question ‘Have you ever had asthma?’
was higher than expected for a developing country in
two large cities in Morocco: Casablanca (5.1%) and
Rabat (3.3-5.3%).

Three centres in Morocco participated in Phase I
of the International Study of Asthma and Allergies in
Childhood (ISAAC) and the results on asthma preva-
lence, rhinitis and eczema were published.2=5 The prev-
alence of asthma in a sample of children aged 13-14
years based on the answer to the question ‘Have you
ever had asthma?’ was 12% in Casablanca and 6% in
Rabat, higher than those reported in 1986.1 However,
the results between the two studies could not be com-
pared, as different age groups were studied using dif-
ferent protocols.

In ISAAC Phase III, prevalence data were collected
in a standardised manner using a similar methodology
to that in Phase L¢ allowing the time trend of symp-

tom prevalence to be determined and involving more
countries and centres, thus enabling the preparation of
a more comprehensive ‘world map’ of the prevalence
of asthma and allergic disorders. This is a report of
the prevalence and severity of asthma symptoms col-
lected by both written and video questionnaires, and
of the prevalence of rhinoconjunctivitis and skin al-
lergy obtained using the written questionnaire in four
centres of Morocco that participated in ISAAC Phase
III. The changes in prevalence of various symptoms
between the two phases were also compared in the
two centres that took part in both phases.

MATERIAL AND METHODS

The study population consisted of a sample of school-
children age 13-14 years recruited in four centres of
Morocco. The choice of the four centres was based on
the interests of investigators in each region and the
fact that these regions have significantly different en-
vironments. With a population of 3.6 million, Casa-
blanca is the largest city and the economic capital of
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Moroccos it is a port of the Atlantic Ocean with a high
population density and industrialisation, and high levels
of humidity and air pollution. Marrakech has 2 mil-
lion inhabitants and is an important site for tourism
as it is an oasis in the Moroccan desert with planta-
tions and trees. It has a dry climate and very hot sum-
mer. Ben Slimane is a city with a population of 1.5 mil-
lion, with a Mediterranean climate, and Boulmene is a
village located in a typical rural area, with 173 000
inhabitants and a continental climate. Two centres,
Casablanca and Marrakech, took part in both the
Phase I and Phase III studies. Both centres carried out
Phase I in December 1995; Casablanca carried out
Phase III in October 2001 and Marrakech in Febru-
ary 2002.

METHODS

The surveys in these four centres were conducted fol-
lowing the ISAAC Phase III methodology described
elsewhere, which is similar to that of Phase 1.7 The
ISAAC written questionnaire includes questions on
past and current wheezing episodes, wheezing fre-
quency, sleep disturbance, speech limitation during at-
tacks, exercise-induced wheezing and persistent cough
unrelated to respiratory infections. Other questions
concern the presence and severity of allergic rhino-
conjunctivitis and atopic eczema. The video question-
naire includes questions after projection of a short
video showing difficulty in breathing and other asthma
symptoms at rest and after exercise.

The ISAAC questionnaires were translated into
Arabic and back-translated to English in accordance
with ISAAC guidelines.

A two-stage cluster sampling procedure was used
to recruit schoolchildren according to the ISAAC pro-
tocol. For the first stage, a random sample of schools
was selected from a list of all schools in the area. For
the second stage, schools were asked to select classes
from two levels where 13-14 year olds were predom-
inant. All students in the selected classes were eligible
to participate in the survey and completed the written
questionnaire first, followed by the video question-
naire, during one class period. The survey administra-
tion procedures were designed to protect the students’
privacy by assuring that participation was anony-
mous and voluntary. Double entry of the data was
done by local researchers in each centre and sent to
the ISAAC International Data Centre for validation.

Definitions

Variables referred to a positive response to various
questions in the ISAAC questionnaire. Variables la-
belled ‘12 months’ referred to the occurrence of
symptoms in the last 12 months, while variables la-
belled ‘ever’ referred to ever having the symptoms. Se-
vere wheeze was defined as attacks of wheeze severe
enough to interfere with speech in the last 12 months.

Data analysis was carried out using SPSS version 10
(SPSS Inc, Chicago, IL, USA). For the analysis of Phase
I, x2 analysis and analysis of variance were con-
ducted to compare the age and sex distribution of
schoolchildren in the four centres as well as the prev-
alence of the various symptoms. A comparison of the
prevalence of symptoms in the Phase I and Phase III
studies was carried out for two centres, Casablanca
and Marrakech, using x? analysis and the per cent
change in prevalence of selected symptoms per year
was calculated.

Ethics

The study was conducted by a university unit in each
centre, under the auspices of the Ministries of Health
and Education. Verbal consent was obtained from each
student. The survey was also conducted to ensure the
anonymity of the students.

RESULTS

Only Casablanca and Marrakech took part in both
Phase I and Phase III studies. In Phase III, 13 schools
(52%) in Casablanca, 9 (24.3%) in Marrakech, 5
(100%) in Ben Slimane and 9 (100%) in Boulmene
took part in the study. All children (100%) in the two
classes of the same grade participated in all schools.
Table 1 describes the study population, age and sex
distribution and the month of data collection for
Phase I and Phase III. The percentage excluded due to
invalid or missing age was low (<2%) in all the cen-
tres, and was not significantly different within the
centre. All other data presented in Table 1 are signifi-
cantly different (P < 0.001) between the four centres
in Phase III. In Phase III, the proportion of children in
the age group 13-14 years, the focus of the ISAAC
protocol, was >95% for all four centres, and the pro-
portion of males was higher in all centres (52-60%)
except Marrakech (42%).

Prevalence of self-reported asthma symptoms
(written questionnaire) in Phase il

Table 2 reports the prevalence of self-reported asthma
symptoms by centre. There were significant differ-
ences in all asthma symptoms between the centres. In
general, the prevalence of all symptoms was highest
in Casablanca and lowest in Marrakech, with the ex-
ception of ‘asthma, ever’, which was the same between
these two urban centres (14.7% in Casablanca and
15.1% in Marrakech). ‘Asthma ever’ was present in
8.7% of schoolchildren in Ben Slimane and 13.9% in
Boulmane. Severe wheeze (attacks of wheeze severe
enough to interfere with speech in the last 12 months)
was highest in Casablanca (3.9%) and Ben Slimane
(3.7%).

Table 3 shows the prevalence of asthma symptoms
and asthma severity from the video questionnaire.
Similar significant variations (P < 0.001) were found
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Table 1 Study populations, exclusions and age and sex distribution by centre
Casablanca Marrakech )
Ben Slimane Boulmane
Phase | Phase Il Phase | Phase Ill Phase Il Phase Il P
n (%) n (%) n (%) n (%) n (%) n (%) value*
Schools in the area 25 25 37 37 5 9
Participating schools 12 13 7 5 9
Responders 3184 1777 2900 1689 1008 1254 <0.001
Exclusions 6 33(1.8) 12(0.7) 7(0.7) 11(0.9)
Invalid age 6(0.2) 33(1.8) 4(0.1) 10 (0.6) 7(0.7) 7 (0.5)
Other reasons 0 0 2(0.1) 0 4(0.3)
Month of data collection October October January February November February
Included in the analysis 3178 (99.8) 1744 (98.1) 2896 (99.9) 1677 (99.3) 1001 (99.3) 1243 (99.1) <0.001
Age, years
12-13 2589 (81.5) 1183 (67.3) 2060 (71.1) 1000 (59.6) 677 (67.6) 803 (64.6) <0.001
14-15 589 (18.5) 561 (32.2) 836 (28.9) 677 (40.4) 324 (32.4) 440 (35.4)
Sex
Male 1712 (53.9) 910(52.2) 1429 (49.3) 703 (41.9) 581 (58.0) 742 (59.7) <0.001
Female 1466 (46.1) 834 (47.8) 1467 (50.7) 974 (58.1) 420 (42.0) 501 (40.3)

* By x2 analysis comparing Phase Il participants across four centres.

between the four centres for all asthma symptoms;
the highest prevalence was found in Casablanca and
the lowest in Boulmane. The prevalence of ‘asthma,
ever’ from the written questionnaire could be com-
pared with the reply to the video questionnaire ques-
tion ‘Has your breathing been like this at any time in
your life’ (variable—severe wheeze, ever) after watch-
ing the scene of a child with an attack of asthma. The
prevalence of ‘asthma, ever’ obtained from the written
questionnaire and ‘severe wheeze, ever’ obtained from
the video questionnaire for Casablanca was 14.7% and
15.4%, Marrakech 15.1% and 11.1%, Ben Slimane
8.7% and 5.0% and Boulmane 13.9% and 7.1%,
respectively.

Prevalence of self-reported nasal and
eye symptoms in Phase /Il

Significant differences (P < 0.001) were found for all
nasal and eye symptoms between the four centres, and

were highest in Casablanca. The prevalence of nasal
symptoms, ever, and hay fever were very high, and dif-
fered between the four centres from 27.8% to 52.8%
and from 16.5% to 30.3%, respectively (Table 4).

Prevalence of self-reported skin symptoms in Phase /il

The prevalence of skin symptoms also varied signifi-
cantly (P < 0.001) between the centres; for skin rash,
ever, they ranged from 15.3% to 34.2% and for ec-
zema, ever, from 13.3% to 20.2%; they were higher
in the two urban centres than in the two rural centres

(Table 5).

Trend of prevalence of chest, nasal and skin
symptoms, Phase | and Phase Il studies

The prevalence of symptoms in Phase I study and the
per cent change in the prevalence of symptoms per year
between the Phase I and 3 studies are shown in Table 6.
In Casablanca, the prevalence of all symptoms, chest,

Table 2 Self-reported prevalence of asthma symptoms in Phase Ill: written questionnaire*

Boulmane
(n=1243)
% (95%Cl)

Ben Slimane
(n =1001)
% (95%Cl)

Marrakech
(n=1677)
% (95%Cl)

Casablanca
(n = 1744)
% (95%Cl)
Wheeze
Wheeze, ever 23.9 (23.1-24.6)
Wheeze, 12 months 16 2 (15.5-16.8)
=4 attacks wheezing, 12 months 0 (4.6-5.5)
<4 attacks 10 4(9.9-10.9)
Night awakening from wheeze, 12 months 3(7.8-8.8)
<1 per week 4 4(4.0-4.8)
>1 per week 3.9(3.5-4.3)
Severe wheeze limiting speech, 12 months 3.9 (3.5-4.3)

Exercise wheeze, 12 months 11.6(11.1-12.1)
Night cough, 12 months 24.7 (24.0-25.5)
(

Asthma, ever 14.7 (14.0-15.3)

10.3(9.4-10.5) 14.2 (13.3-15.0) 12.9(12.1-13.7)
4.6 (4.1-5.0) 8.9 (8.2-9.6) 6.4 (5.8-7.0)
1.3(1.1-1.6) 2.7(2.2-3.2) 1.1(0.7-1.3)
3.1(2.8-3.4) 4.9 (4.4-5.5) 5.1 (4.6-5.7)
2.6(2.2-2.9) 5.5(5.0-6.1) 4.1 (3.6-4.6)
1.3(1.0-1.5) 3.6 (3.1-4.1) 2.4(2.0-2.8)
1.3(1.0-1.5) 1.9 (1.5-2.3) 1.7 (1.3-2.1)
1.2 (1.0-1.5) 3.7(3.2-4.2) 1.9 (1.4-2.4)
3.7 (3.3-4.1) 7.8(7.1-8.5) 10.3(9.7-11.0)
9.2 (18.5-19.9) 25.6 (24.6-26.6) 28.3(27.4-29.3)
15.1 (14.5-15.7) 8.7 (8.0-9.4) 13.9(13.2-14.7)

* Differences in prevalence of all symptoms were significantly different between the four centres (P < 0.001 using x2 analysis).

Cl = confidence interval.
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Table 3 Prevalence of asthma symptoms in Phase Il by video questionnaire by centre*

Casablanca Marrackech Ben Slimane Boulmane
(n = 1744) (n=1677) (n=1001) (n=1243)
% (95%Cl) % (95%Cl) % (95%Cl) % (95%Cl)
Wheezing
Ever 16.6 (16.0-17.3) 12.6(12.0-13.2) 17.6(16.6-18.6) 12.6(11.9-13.3)
12 months 13.1(12.5-13.6) 8.7 (8.2-9.3) 10.8 (10.0-11.5) 7.3(6.7-7.8)
Exercise, 12 months 17.2 (16.5-17.9) 10.5(10.0-11.1) 12.7 (11.8-13.6) 9.3(8.7-9.9)
Night wheeze
Ever 11.1(10.5-11.6) 6.7 (6.2-7.2) 9.2 (8.5-9.9) 4.9 (4.4-5.4)
12 months 7.5(7.0-7.9) 4.7 (4.3-5.1) 6.2 (5.6-6.8) 2.7 (2.3-3.0)
Night cough
Ever 25.1 (24.3-25.8)  23.1(22.3-23.8) 21.7(20.3-22.7) 1(19.3-21.0)
12 months 18.2 (17.5-18.9) 16.7 (16.0-17.3) 11.0(10.2-11.7) 1 (12.1-13.6)
Severe wheeze
Ever 15.4(14.8-16.1)  11.1(10.5-11.6)  11.3(10.5-12.0) 7.1(6.5-7.7)
12 months 11.4(10.8-12.0) 7.7 (7.2-8.2) 7.4(6.7-8.1) 3.8(3.3-4.2)

* Prevalence of all symptoms significantly different between the four centres using x2 analysis.
Cl = confidence interval.

Table 4 Self-reported prevalence of rhinitis symptoms in Phase Ill: written questionnaire*

Casablanca
(n = 1744)
% (95%Cl)

Marrakech
(n =1677)
% (95%Cl)

Ben Slimane
(n =1001)
% (95%Cl)

Boulmane
(n =1243)
% (95%Cl)

Nasal symptoms
Ever
12 months

52.8(51.9-53.6)
42.9 (42.0-43.7)

35.8 (35.0-36.6)
26.3(25.5-27.1)

40.4 (39.2-41.5)
30.1(29.0-31.1)

27.9(27.0-28.9)
20.2(19.3-21.0)

Eyes affected, 12 months  28.0 (27.3-28.8) 15.0 (14.4-15.6) 20.1(19.2-21.1) 8.8 (8.1-9.4)
Time of the year

January to March 26.3(25.4-27.2) 18.3(17.6-19.0) 11.8(10.9-12.7) 13.2(12.4-14.0)

April to June 23.2(22.3-24.0) 6.6(6.0-7.1) 9.5(8.7-10.4) 5.2 (4.6-5.8)

July to September 31.0(30.1-31.9) 7.1(6.6-7.7) 12.2(11.3-13.1) 5.1 (4.5-5.7)

October to December  31.4(30.6-32.3) 12.9(12.3-13.6) 19.8(18.8-20.8) 7.6 (7.0-8.3)
Activities limited,

12 months

A little 18.9(18.2-19.5) 12.9(12.3-13.5) 14.4(13.5-15.2) 9.9(9.3-10.6)

Moderately 7.0 (6.5-7.4) 5.3(4.9-5.7) 7.1(6.5-7.8) 3.4(2.9-3.8)

A lot 5.8 (5.4-6.3) 3.9(3.5-4.3) 5.4 (4.8-6.0) 2.3(1.9-2.6)
Hay fever, ever 30.3(29.5-31.1) 16.5(15.9-17.2) 30.4(29.4-31.5) 19.2(18.3-20.0)

* Prevalence of all symptoms significantly different between the four centres (P < 0.001 using x2 analysis).
Cl = confidence interval.

Table 5 Self-reported prevalence of skin symptoms in Phase lll: written questionnaire*

Casablanca Marrackech Ben Slimane Boulmane
(n = 1744) (n=1677) (n =1001) (n=1243)
% (95%Cl) % (95%Cl) % (95%Cl) % (95%Cl)
Rash
Ever 34.2 (33.4-35.0) 33.9(33.1-34.7) 25.4(24.4-26.5) 15.3(14.6-16.1)
12 months 26.1(25.3-26.8) 23.1(22.3-23.8) 15.3(14.4-16.1) 10.3(9.6-11.0)
Flexural areas, ever 23.9(23.2-24.6) 20.9(20.2-21.7) 12.6(11.7-13.3) 9.7 (9.0-10.3)
Rash clear, 12 months
Yes 17.9(17.2-18.5) 16.8(16.1-17.5) 8.5(7.8-9.2) 7.9 (7.2-8.5)
No 8.3(7.8-8.8) 6.1 (5.6-6.5) 7.1(6.4-7.7) 2.7 (2.3-3.1)
Night wakening from skin
rash, 12 months
<1 night/week 6.9 (6.4-7.3) 6.3 (5.8-6.7) 6.3 (5.6-6.9) 4.1(3.6-4.5)
=1 night/week 6.2 (5.7-6.6) 6.3 (5.9-6.8) 3.8(3.3-4.3) 2.1(1.7-2.5)
3

1
1
Eczema, ever 20.2(19.5-20.9) 20.7 (20.0-21.4) 20.0(19.1-21.0) 13.3(12.5-14.1)

* Prevalence of all symptoms significantly different between the four centres, P < 0.001.
Cl = confidence interval.
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Table 6 Prevalence of symptoms in Phase | and % change of
symptoms compared with Phase IIl (written questionnaire)

Casablanca Marrackech
Phase | % Phase | %
(% change/year) (% change/year)
Wheezing
Ever 16.4 (+1.25)* 11.8(—0.24)
12 months 10.1 (+1.01)* 5.7 (=0.18)
Exercise wheeze, 12 months 7.6 (+0.67)* 5.1 (=0.23)t

Attack of wheezing, 12 months
>4 attacks

Night awakening, 12 months
Awakening due to wheeze

3.0 (+0.4)* 1.4(-0.02)
6.4 (+0.30)* 3.0(-0.05)

<1/week 3.5(+0.15)t 2.0(=0.11)
Awakening due to wheeze
>1/week 2.9(+0.17) 1.0 (+0.05)
Severe wheeze, 12 months 3.1(+0.13) 2.1(=0.18)t
Night cough, 12 months 20.7 (+0.67)* 19.2 (0)
Asthma, ever 12.3(+0.40)f 17.4 (=037t
Nasal symptoms
Ever 37.0(+2.63)* 30.3(4+0.94)*
12 months 27.5(+2.56)* 19.5(+1.11)*

Eyes affected, 12 months 17.0(+1.83)* 11.7 (+0.54)*

Time of the year

January to March 8.2 (+3.01)* 5.2 (+2.13)*

April to June 8.3 (+2.48)* 4.9 (+0.28)"

July to September 12.1(+3.14)*  6.3(4+0.13)

October to December 14.2 (+2.86)* 12.2 (+0.11)
Activities limited, 12 months

A little 13.2(+0.95)* 11.3(+0.26)*

Moderately 5.3(+0.28) 4.7 (+0.10)

A lot 2.9 (+0.32) 2.0(+0.31)
Hay fever, ever 28.2(+0.35)  21.6(—0.83)*
Rash

Ever 20.5(4+2.28)* 20.4(+2.20)*

12 months 142 (+1.98) * 13.1 (+1.63)*
Flexural areas, ever 12.6 (+1.88)* 9.9 (+1.79)*
Rash clear, 12 months: No 5.3 (+0.50)* 4.1 (+0.33)*
Night wakening from skin rash,

12 months
<1 night/week 5.2 (+0.62)* 5.0(+0.21)*
=1 night/week 3.2 (+0.50)* 3.8(+0.41)*

* P < 0.001 for differences in prevalence between Phase | and IIl.
TP < 0.05.

nose, eye and skin, increased significantly from Phase
I to Phase III. In Marrakech, the prevalence of chest
symptoms decreased, but significantly only for ‘exercise
wheeze, 12 months’ and ‘severe wheeze, 12 months’,
while the prevalence of nose, eye and skin symptoms
increased significantly between the two phases of the
study.

DISCUSSION

ISAAC Phase I demonstrated that there are large vari-
ations in the prevalence of asthma symptoms through-
out the world (from 20-fold to 60-fold between cen-
tres). However, there are consistently more variations
in the prevalence of asthma and asthma symptoms
between countries than between centres in the same
country.2-5 ISAAC Phase III conducted in Morocco

showed that asthma and other allergic diseases are
prevalent in 13-14-year-old schoolchildren in Mo-
rocco, with considerable variations in self-reported
asthma and asthma symptoms and other allergic dis-
eases between the four centres. As the study was con-
ducted using the same protocol and the same question-
naire, the differences in prevalence of various symptoms
are likely to be real, as concordant results were found
between the written questionnaire and video question-
naire, and not due to methodology differences.

In general, the prevalence of symptoms obtained
by the written questionnaire was higher than those
obtained by the video questionnaire, with the excep-
tion of the prevalence of ‘wheeze, 12 months’, which
was higher in the video questionnaire. The discrep-
ancy is difficult to explain, as the word wheeze is usu-
ally well-known in Arabic.

Differences in asthma prevalence between urban
and rural areas have been well documented, demon-
strating that self-reported prevalence of asthma and
other allergic diseases was higher in urban than in
rural areas. These studies were conducted in several
developing countries-15 and also in some more indus-
trialised countries.'6-18 Industrialisation and increased
traffic due to increased urbanisation brought with
them high air pollution.!t:15 These factors have been
associated with increased asthma severity and in-
creased sensitisation to allergen, respectively.8-14 More-
over, a proportion of the population of Casablanca, the
largest city and the economic capital of Morocco, has
adopted the Western style of living, which is well-
known to be associated with a high prevalence of
asthma.8-11 It is therefore not surprising that Casablanca
has the highest prevalence of asthma and asthma
symptoms as well as of other allergic diseases, such as
rhinoconjuctivitis and eczema. Marrakech, an oasis
in the desert with a dry climate, has the lowest preva-
lence of asthma symptoms despite the highest preva-
lence of ‘asthma, ever’. Marrakech’s climate is consid-
ered by doctors to be favourable for asthmatics, and
many doctors send their asthma patients to this town.
Thus, despite a high prevalence of ‘asthma, ever’ in
this town, the prevalence of asthma symptoms was
lowest among the four centres, as patients tend to im-
prove once they move there. Another reason for Mar-
rakech having the lowest prevalence of asthma symp-
toms could be the lower proportion (41.9%) of boys
recruited compared with the other three centres. In
several studies conducted in both industrialised!9-23
and developing countries,2426 boys have a higher
prevalence of asthma than girls. It is after adolescence
that more girls start to have asthma.26-28

The significant increase in allergic symptoms af-
fecting nose, eyes and skin between Phase I and Phase
III in the two Moroccan centres, Casablanca and
Marrakech, and the significant increase in asthma
symptoms in Casablanca, suggest that asthma and al-
lergic disease are probably increased in other parts of
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Morocco. It is possible that in Marrakech the dry cli-
mate may protect allergic individuals from develop-
ing asthma symptoms.

There are limitations to this study. The differences
in the time of the year when the study was carried out
in each centre could be a reason for the differences in
the prevalence of symptoms. The study was con-
ducted in February (winter) in Marrakech and Boul-
mane and in October and November (autumn) in Cas-
ablanca and Ben Slimane. Although the prevalence of
‘asthma, ever’ should not be affected by season, res-
piratory symptoms due to upper respiratory tract in-
fections are often highest in the winter months and
might even trigger asthma attacks; thus the preva-
lence of respiratory symptoms should be highest in
winter months. Despite this, the prevalence of asthma
symptoms was highest in Casablanca. Another prob-
lem is the cultural differences in terminology; for ex-
ample, there is no exact terminology in Arabic for ‘hay
fever’. Fortunately, the terms wheeze and asthma are
well known in Morocco.

This study confirmed the relatively high prevalence
of self-reported asthma, rhinoconjunctivitis and ec-
zema in Morocco, with considerable differences in
prevalence of these diseases and symptoms between
centres in this country, which were highest in the larg-
est city of Morocco and lowest in a city located in the
desert. Between Phase I and Phase III, the prevalence
of most symptoms increased in the two centres. With
the increasing urbanisation of Morocco and the adop-
tion of a Western style of living in urban areas, the
prevalence of asthma and allergic symptoms will
likely increase, leading to an increase in health care
burden. The differences observed between centres
could be due to the climatic location and to environ-
mental factors which should be more carefully evalu-
ated when data on environmental risk factors have
been analysed.

Acknowledgements

The authors thank the staff at the ISAAC International Data Cen-
tre in New Zealand for checking, cleaning and transferring the data
collected by the centres in Morocco.

References

1 Ait-Khaled N. Lasthme de I’adulte. Données actuelles. livre
publié en Décembre 1992, ENAG 1992. Algiers, Algeria: Algérie-
Editions Santé, 1992.

2 The International Study of Asthma and Allergies in Childhood
(ISAAC) Steering Committee. Worldwide variation in preva-
lence of symptoms of asthma, allergic rhinoconjunctivitis, and
atopic eczema: ISAAC. Lancet 1998; 351: 1225-1232.

3 ISAAC Steering Committee. Worldwide variations in the prev-
alence of asthma symptoms: the International Study of Asthma
and Allergies in Childhood (ISAAC). Eur Respir ] 1998; 12:
315-335.

4 Strachan D, Sibbald B, Weiland S, et al. Worldwide variations in
prevalence of symptoms of allergic rhinoconjunctivitis in chil-
dren: the International Study of Asthma and Allergies in Child-
hood (ISAAC). Pediatr Allergy Immunol 1997; 8: 161-176.

S5 Williams H, Robertson C, Stewart A, et al. Worldwide varia-
tions in the prevalence of symptoms of atopic eczema in the In-
ternational Study of Asthma and Allergies in Childhood. ]
Allergy Clin Immunol 1999; 103: 125-138.

6 ISAAC Steering Committee. International Study of Asthma
and Allergies in Childhood manual. Auckland, New Zealand:
ISAAC, 1993.

7 Ellwood P, Asher M I, Beasley R, et al. and the ISAAC Steering
Committee. The International Study of Asthma and Allergies
in Childhood (ISAAC): Phase Three rationale and methods. Int
J Tuberc Lung Dis 2005; 9: 10-16.

8 Platts-Mills T A, Erwin E, Heymann P, Woodfolk J. Is the hy-
giene hypothesis still a viable explanation for the increased
prevalence of asthma? Allergy 2005; 60 (Suppl 79): 25-31.

9 Carey O J, Cookson J B, Britton ], Tattersfield A E. The effect
of lifestyle on wheeze, atopy, and bronchial hyperreactivity in
Asian and white children. Am J Respir Crit Care Med 1996;
154: 537-540.

10 Von Mutius E, Fritzsch C, Weiland S K, Roll G, Magnussen H.
Prevalence of asthma and allergic disorders among children in
united Germany: a descriptive comparison. BM]J 1992; 305:
1395-1399.

11 Weinberg E G. Urbanization and childhood asthma: an African
perspective. Allergy Clin Immunol 2000; 105: 224-231.

12 Yemaneberhan H, Bekele Z, Veen A, Lewis S, Pary E, Britton J.
Prevalence of wheeze and asthma and relation to atopy in urban
and rural Ethiopa. Lancet 1997; 350: 85-90.

13 Hidjazi N, Abalkhail B, Seaton A. Asthma and respiratory
symptoms in urban and rural Saudi Arabia. Eur Respir ] 1998;
12: 41-44.

14 Dagoye D, Bekele Z, Woldemichael K, et al. Domestic risk fac-
tors for wheeze in urban and rural Ethiopian children. QJM
2004; 97: 489-498.

15 Hasan M M, Gofin R, Bar-Yishay E. Urbanization and the risk
of asthma among schoolchildren in the Palestinian Authority.
J Asthma 20005 37: 353-360.

16 Lin R S, Sung F C, Huang S L, et al. Role of urbanization and
air pollution in adolescent asthma: a mass screening in Taiwan.
J Formos Med Assoc 2001; 100: 649-655.

17 Wieringa M H, Weyler J J, Nelen V ], et al. Prevalence of res-
piratory symptoms: marked differences within a small geo-
graphical area. Int ] Epidemiol 1998; 27: 630-635.

18 Arif A A, Borders T F, Patterson P J, Rohrer J E, Xu K T. Prev-
alence and correlates of paediatric asthma and wheezing in a
largely rural USA population. J Paediatr Child Health 2004;
40: 189-194.

19 Anderson H R, Pottier A C, Strachan D P. Asthma from birth
to age 23: incidence and relation to prior and concurrent
atopic disease. Thorax 1992; 47: 537-542.

20 Werneck G, Ruiz S, Hart R, White M, Romieu 1. Prevalence of
asthma and other childhood allergies in Brazilian schoolchil-
dren. Asthma 1999; 36: 677-690.

21 Italian Studies on Respiratory Disorders in Childhood and the
Environment (SIDRIA) Asthma and respiratory symptoms in
6-7 yr old Italian children: gender, latitude, urbanization and
socioeconomic factors. Eur Respir J 1997; 10: 1780-1786.

22 Gold D R, Rotnitzky A, Damokosh A 1, et al. Race and gender
differences in respiratory illness prevalence and their relation-
ship to environmental exposures in children 7 to 14 years of
age. Am Rev Respir Dis 1993; 148: 10-18.

23 Gissler M, Jarvelin M R, Louhiala P, Hemminki E. Boys have
more health problems in childhood than girls: follow-up of
the 1987 Finnish birth cohort. Acta Paediatr 1999; 88: 310-
314.

24 Behbehani N A, Abal A, Syabbalo N C, Abd Azeem A, Shareef
E, Al-Momen J. Prevalence of asthma, allergic rhinitis, and
eczema in 13- to 14-year-old children in Kuwait: an ISAAC
study. International Study of Asthma and Allergies in Child-
hood. Ann Allergy Asthma Immunol 2000; 85: 58-63.



Prevalence of asthma symptoms in Morocco 377

25 Kalyoncu A F, Selcuk Z T, Enunlu T, et al. Prevalence of asthma
and allergic diseases in primary school children in Ankara,
Turkey: two cross-sectional studies, five years apart. Pediatr
Allergy Immunol 1999; 10: 261-265.

26 Belhocine M, Ait-Khaled N. Prevalence of asthma in a region
of Algeria. Bull Int Union Tuberc Lung Dis 1991; 66: 91-93.

27 Nicolai T, Pereszlenyiova-Bliznakova L, Illi S, Reinhardt D, von
Mutius E. Longitudinal follow-up of the changing gender ratio
in asthma from childhood to adulthood: role of delayed mani-
festation in girls. Pediatr Allergy Immunol 2003; 14: 280-283.

28 Osman M. Therapeutic implications of sex differences in
asthma and atopy. Arch Dis Child 2003; 88: 587-590.

RESUME

SITUATION: La prévalence de I’asthme et des autres
maladies allergiques est en augmentation dans dif-
férentes régions du monde.

OBJECTIF: Déterminer la prévalence des symptomes
d’asthme, de rhino-conjonctivite et d’allergie cutanée au
Maroc dans le cadre de I’ « Etude internationale de
P’asthme et des maladies allergiques de I’enfant » (ISAAC).
METHODE : Méthode standardisée ISAAC Phase III uti-
lisée dans quatre centres du Maroc, Casablanca, Mar-
rakech, Ben Slimane et Boulmane, chez respectivement
1777, 1689, 1008 et 1254 écoliers de 13-14 ans. Une
comparaison des résultats avec ceux obtenus au cours de
la Phase I de ’enquéte ISAAC a été faite dans deux centres.
RESULTATS : La prévalence des symptomes rapportés de

sifflements au cours des derniers 12 mois (6,4% a 16,2%),
de rhinite (27,9% a 52,8%), de rhino-conjonctivite (8,8%
a 28%), et d’eczéma (13,3% a 20,2%) était différente
selon les centres, et plus élevée a Casablanca, la plus
grande ville du Maroc. Une augmentation significative
de la prévalence de presque tous les symptomes a été
trouvée dans les deux centres de Casablanca et de Mar-
rakech entre la Phase I et la Phase III.

CONCLUSION : Pour 'importance du probléme posé par
P’asthme, le Maroc peut étre classé comme un pays a
prévalence intermédiaire (entre 10% et 15%). La préva-
lence de P’asthme et des autres maladies allergiques a
augmentée durant les 5 derniéres années.

RESUMEN

MARCO DE REFERENCIA: La prevalencia de asma vy
otras enfermedades alérgicas estd aumentando en mu-
chas regiones del mundo.

OBJETIVO : Determinar la prevalencia de asma, rinocon-
juntivitis y sintomas de alergia cutanea en Marruecos,
como parte del estudio ISAAC (International Study of
Asthma and Allergies in Childhood).

METODO: El estudio se realizé utilizando el método
normalizado de la Fase III del estudio ISAAC, en cuatro
centros de Marruecos ; se incluyeron nifios escolariza-
dos de 13 y 14 afios, asi 1777 en Casablanca, 1689 en
Marrakech, 1008 en Ben Slimane y 1254 en Boulmane.
En dos centros, se compararon los resultados de esta en-
cuesta con los resultados obtenidos en la Fase I del estu-
dio ISAAC.

RESULTADOS : La prevalencia de sintomas referidos por
los pacientes difiri6 entre los centros y fue mas alta en
Casablanca, la ciudad mas grande de Marruecos : sibi-
lancias en los dltimos 12 meses (entre 6,4% y 16,2%),
sintomas nasales (entre 27,9% y 52,8%), rinoconjun-
tivitis (entre 8,8% y 28%) y eczema (entre 13,3% vy
20,2%). Entre las Fases I y III se observé un aumento
significativo de casi todos los sintomas, tanto en el cen-
tro de Casablanca como en el de Marrakech.
CONCLUSION : Marruecos puede calificarse como un
pais con una carga intermedia de morbilidad por asma
(entre el 10% y el 15%) y otras afecciones alérgicas ; la
prevalencia de estos sintomas ha aumentado en los ulti-
mos 5 anos.




