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High prevalence of allergy in North Cypriot
children

Dalkan C1, Galip N1, Tekguc H1, Cobanoglu N2, Bahceciler N3

1Department of Pediatrics, 2Division of Pediatric Pulmonology, 3Division of Pediatric Allergy and Immunology,
Near East University Medical Faculty, Nicosia, North Cyprus

Background: The ISAAC (the International Study of Asthma and Allergies in Childhood) questionnaire has
been used to standardize research on the prevalence of asthma in children since 1991.
Aim: In this Phase I study, the prevalence of asthma, other allergic diseases and atopy was evaluated in
North Cyprus.
Methods: The ISAAC questionnaire was distributed to grades I–V schoolchildren. Data were obtained from
parents of 580 schoolchildren aged between 7 and 12 years attending a primary school in Nicosia, the
capital of North Cyprus. Of those, a sub-group of 97 (16.7%) randomly selected children were evaluated by
skin prick test (SPT) and lung function test (LFT).
Results: The prevalence rates of asthma ever, current wheezing and SPT-positivity were 20.8%, 10% and
68%, respectively. The prevalence of atopy was significantly higher in the randomly selected subgroup of
97 (68%) patients subjected to SPT and LFT, and the house dust mite (HDM) was the allergen to which
children were most frequently sensitized.
Conclusions: In northern Cyprus, the prevalence rates of asthma, allergic diseases and atopic sensitization
in 7–12-year-old children are extremely high. Sensitization to HDM is a risk factor for the development of
asthma.
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Introduction
Allergic diseases in childhood are a major health

problem and, owing to the western lifestyle, the

prevalence has been increasing in recent decades,

especially in developed countries.1,2 The prevalence of

allergic diseases is reported to differ greatly between

developed and developing countries, and even

between regions of the same country. However,

recent studies have reported that the prevalence is

increasing in developing countries, indicating that the

global burden of asthma and allergic diseases is

continuing to rise, resulting in a decrease over time in

the differences in prevalence between regions.1,2

Explanations for these changes have been attrib-

uted to differences in genetic background and

variations in a number of environmental and cultural

factors, as well as to exposure to infectious agents.3–6

Moreover, in developed countries, asthma in children

is currently the most frequent cause of hospitalization

and absence from school. It is estimated that the

economic costs associated with asthma are steadily

increasing worldwide. Therefore, epidemiological

data on allergic diseases are important in planning

health systems to reduce the high cost of asthma

medication and to concentrate on prevention in order

to protect future generations.7,8 The ISAAC (the

International Study of Asthma and Allergies in

Childhood) questionnaire has been used since 1991

to standardize the criteria for diagnosing asthma in

children.9

Cyprus is the third largest island in the Mediter-

ranean with two separated communities. In 1974, the

island and Nicosia were divided into two. Turkish

Cypriots live in the north of the island in the Turkish

Republic of Northern Cyprus and Greek Cypriots in

the south in the Republic of Cyprus.10 The pre-

valences of allergic diseases and asthma in the island

were first reported in 1999 by a study conducted in

north Cyprus,11 and then in 2001 by a study from the

southern part of the island,12 reporting approxi-

mately similar rates of wheezing illnesses. A recent

study in the southern part of the island reported that

the prevalences in Nicosia and Limassol of current

wheeze, lifetime asthma and rhinoconjunctivitis to be

8.7%, 17.4% and 5.2%, respectively.13 The prevalence

of asthma and allergic disease has not been studied in

North Cyprus since 1999. Because an increasingly
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westernized lifestyle is replacing an agricultural one in

North Cyprus,11 the study’s aim was to evaluate

alteration in the prevalence of allergy and to compare

it with that in southern Cyprus.

Using the ISAAC questionnaire, the prevalence of

allergic diseases and asthma was assessed in 7–12-

year-old children in Nicosia, North Cyprus.9 In

addition, sensitivity to allergens and lung function

were evaluated in a sub-group of patients.

Subjects and Methods
To determine the prevalence of allergic diseases and

asthma in grades I–V schoolchildren a primary

school in Nicosia with 1200 students from all over

North Cyprus was randomly selected. The popula-

tion of North Cyprus is 276,000. Using EpiInfo 3.4.4

version 5, the sample size was calculated on the basis

of a prevalence previously reported in that region

with 80% power.12 The ISAAC questionnaire had

previously been translated into Turkish and was used

unchanged.14 In March 2010, 1200 ISAAC ques-

tionnaires seeking data on allergies and asthma with

supplemental questions on exposure to environmen-

tal tobacco smoke were distributed to all grades I–V

students to be completed by parents at home. The

completed questionnaires were returned to the school

together with a signed consent form. All responders

were then telephoned and invited for skin prick test

and lung function test.

Skin prick test
Skin prick tests (SPT) were performed with 24

common aero-allergens belonging to five groups:

mites (Dermatophagoides farinae, Dermatophagoides

pteronyssinus), moulds (Alternaria, Aspergillus mix,

Penicillium mix, Candida albicans), epithelia, pollens

[Betulaceeae, Aesculus hippo, Olea europea (olive

tree), Plantago, Artemisia, Parietaria, Secale cereale,

Triticum vulgaris (wheat), Acacia dealbata (mimosa),

a mixture of five grasses], animal dander (mixed

feathers, cat hair, dog hair) and insects (cockroach)

(Stallergenes, Antony, France). Histamine and saline

were used as positive and negative controls, respec-

tively. A drop of each allergen extract was placed on

the volar surface of the left forearm and penetrated

with a stallerpoint. After 15 minutes, the wheal

reaction was measured as the mean of the longest

diameter and the diameter perpendicular to it. A

wheal diameter of at least 3 mm greater than those of

the negative controls was considered positive.

Lung function tests
Lung function was assessed with a spirometer

(Sensormedics, S3513, California, USA). The highest

value of FEV1 of three attempts was accepted and

FEV1, FEF25–75, PEF and FEV1% were recorded.

Ethical clearance
The study protocol was approved by the Ethics

Committee of the Near East University Hospital.

Statistical analysis
Statistical analyses were performed using the SPSS

software package for Windows (release 17.0.0, SPSS

Inc., Chicago, Ill, USA). Descriptive statistics were

expressed as mean (SD), median and range.

Prevalence rates were expressed as percentages.

Categorical data were tested using the x2 test.

P,0.05 was considered statistically significant.

Results
Of 1200 questionnaires, 580 were completed and

returned by parents (response rate 48.3%). The study

population consisted of 580 children, which was a

satisfactory power on the basis of sample size

calculation.The demographic characteristics of all

participants are shown in Table 1. The mean (SD)

age of participating children was 8.64 (1.44) years

(range 6–12), and 310 (53.4%) were boys. The parents

of 254 (43.9%) children reported exposure to tobacco

smoke, 112 (19.4%) being maternal and 196 (33.8%)

paternal. Among the responders, the parents of a

subgroup of 97 (16.7%) children agreed to participate

in evaluation by skin-prick and lung-function testing.

The prevalences of asthma, rhinitis, eczema and

wheeze ever, as well as of current wheezing and

nocturnal cough according to responses to the

questionnaire are presented in Table 2. The preva-

lences of asthma and wheeze ever were 20.8% and

17.7%, respectively. Table 3 shows the percentage of

SPT positivity and distribution of allergen sensitiza-

tion of the sub-group 97 children, demonstrating that

66 of them (68%) were sensitized, with HDMs

(Dermatophagoides farinea and Dermatophagoides

pteronyssinus) being the most common allergen. The

prevalence of wheezing in the previous 12 months and

atopic sensitization was compared with the results of

Table 1 Characteristics of 580 children

Characteristics

Age, y, mean (SD) 8.64 (1.44)
Gender M/F 310/270
Smoke exposure, n (%) 254 (43.9)

Mother smoking 112 (19.4)
Father smoking 196 (33.8)
Other smoker 23 (3.9)

Table 2 Prevalence of diseases in 580 children

Diseases n (%)

Wheeze ever 103 (17.7)
Wheezing in previous 12 months 58 (10.0)
Asthma ever 121 (20.8)
Rhinitis ever 52 (8.9)
Eczema ever 41 (17.0)
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the international study by Weinmayr et al.17 (Figs 1

and 2) in which children aged 8–12 years in 22

countries from rural Africa to urban Europe were

evaluated. The prevalence of current wheeze, asthma

ever and SPT positivity ranged between 0.8% and

25.6% (Ecuador/Brazil), 2.5% and 35.6% (Estonia/

New Zealand) and 1.7% and 45.3% (Ghana/Hong

Kong).17 The results of the current study conducted

in North Cyprus demonstrated a prevalence of

current wheezing similar to that in other European

countries, but a higher prevalence of SPT positivity

than in all the countries studied by Weinmayr et al.

Severity of asthma
Asthma severity was assessed by means of the

standard ISAAC questions which seek information

about those with current wheeze such as the

frequency of asthma attacks, nocturnal symptoms,

and sleep and speech disturbance in the previous

year. Of the 580 participants, 103 (17.7%) were

reported to have had wheezing at least once

(Table 2). Fifty-eight of the 103 children (10%) had

current wheezing, defined as wheezing in the previous

12 months. The severity of asthma in the 103 children

is shown in Table 4. Of those, 38.7% had had at least

one wheezing attack and 4.8% of them had had sleep

disturbance owing to wheezing one or more nights

per week. Additionally, 14.5% and 22.3% of children

had their speech limited by wheezing and exercise-

induced wheezing, respectively.

Prevalence of symptoms other than wheezing
suggesting a diagnosis of asthma
When all participants were taken into account, the

incidence of exercise-induced chest symptoms and

nocturnal dry cough in the previous 12 months, apart

from chest infections, was found to be 4.1% (24/580)

and 25.5% (148/580), respectively. Only 69 of 148

(47%) children with a dry cough were diagnosed as

asthma. While 56 of 148 had had wheezing at least

once (38%), the others had not had wheezing (62%).

Dry cough was found not to be associated with

maternal, paternal or other indoor smokers (data not

shown). These results suggest under-diagnosis of

asthma in most children with a dry cough but no

wheezing.

Risk factors
Using the parental responses to the questionnaire,

children with and without asthma ever and current

wheezing were compared for risk factors including

gender, exposure to passive smoking, SPT positivity,

lung function and sensitization to HDM. Sensitization

to HDM was found to be positively associated with

asthma ever (P,0.005) (Table 5). None of the risk

factors was associated with current wheezing, except

for diminished PEF% values (P,0.04).

Co-existence of allergic diseases
Although co-existence of allergic diseases is a well

described entity, co-existence rates are rarely

reported. Table 6 shows the incidence of individual

co-existences in the study population: 3.1% of

participants reported both rhinitis and asthma ever,

1.4% reported both eczema and asthma ever, and

34% reported having at least one of the allergic

manifestations (asthma, rhinitis and eczema) ever.

Discussion
Cyprus, with a population of approximately one

million, consists of two communities, Greek Cypriots

in the southern area account for about 75% of the

whole population, and Turkish Cypriots the remain-

ing 25%. The literacy rate, approximately 97%, is

Table 3 Allergens detected by skin prick to which 97
children were most frequently sensitized

Distribution of allergen sensitivity No. positive (%)

SPT positivity 66 (68.0)
Dermatophagoides farinea 35 (36.1)
Dermatophagoides pteronyssius 33 (34.0)
Mimosa: Acasia dealbata 29 (29.4)
Olive: Olea europea 23 (23.7)
Wheat: Triticum vulgare 20 (20.6)

Figure 1 Worldwide prevalence of current wheezing (%

North Cyprus, & other countries). Footnote adapted from

Weinmayr et al.17

Figure 2 Worldwide prevalence of SPT positivity (% North

Cyprus, & other countries). Footnote adapted from

Weinmayr et al.17
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similar in both communities. Tourism is the most

important industry in the southern economy, while

the northern part has a smaller market share of

tourism and more agriculture,10 but agriculture has

declined in rural areas of the south15 and north, and

the lifestyle has become more westernized in recent

years.

In this study, the prevalences of asthma ever,

wheeze ever and wheeze in the previous 12 months in

North Cyprus were 20.8%, 17.7% and 10%, respec-

tively. Also, 25.5% of children were reported to have

a nocturnal dry cough, apart from cough associated

with a cold or respiratory infection. A recently

published study in southern Cyprus reported pre-

valences of asthma, wheeze ever and current wheez-

ing in 7–8-year-old schoolchildren in 2008 to be

17.4%, 25% and 8.7%, respectively.13 The investiga-

tors also compared prevalences in 2008 with those in

2000: prevalences were higher in 2008 for wheeze ever

(18.5% vs 25%, OR 1.42), current wheeze (6.9% vs

8.7%, OR 1.25), asthma ever (11.3 vs 17.4%, OR 1.62)

and rhinitis ever (2.6% vs 5.2%, OR 1.98). The results

clearly show an increasing prevalence of allergic

diseases in southern Cyprus.

The first study of asthma prevalence in North

Cyprus was conducted in 1999 and used a slightly

modified version of the ISAAC questionnaire in

Turkish Cypriot schoolchildren.12 The 12-month

prevalence of wheeze ever was 4.8% in Kalayci’s

study, which is extremely low compared with the 10%

prevalance in the current study. The first ISAAC

study in South Cyprus was published in 2001.11 In 7–

8-year-old children, wheeze in the previous 12 months

was reported to be 8.1% in Nicosia and 6.2% in

Limassol, while in 13–14-year-old children it was

11.2% and 6%, respectively. In urban areas of

Nicosia, while 9% of children experienced wheezing,

only 5.8% of rural children had wheezing.11 Taking

into account the relatively more agricultural lifestyle

of Turkish Cypriots at that time, the prevalence was

similar to that in rural parts of southern Nicosia. On

the other hand, there have as yet been no published

Table 4 Severity of asthma symptoms in previous 12 months in 103 asthmatic children

Question Response, n (%)

No. of wheezing attacks?
0 13 (12.6)
1–3 32 (31.0)
4–12 7 (6.7)
.12 1 (0.97)

Sleep disturbance owing to wheezing?
None 25 (24.2)
Less than one night per week 19 (18.4)
One or more nights per week 5 (4.8)
Speech-limiting wheezing 15 (14.5)
Exercise-induced wheezing 23 (22.3)
Nocturnal dry cough apart from cold or chest infection 69 (66.9)

Table 5 Risk factors of asthma ever, wheeze ever and
current wheeze in children

1. Asthma ever Yes, n (%), n5 121 No, n (%), n5444

Male 55 (45) 200 (45)
Current wheeze 42 (37.5) 70 (62.5)
Maternal smoker 25 (20.6) 85 (19)
Paternal smoker 42 (34.7) 151 (34)
Other smoker 4 (3.3) 18 (4.1)

SPT positivity 15 (12.3) 32 (7.2)
D. farinea 9 (7.4)* 12 (2.7)*

Lung function tests Mean (SD) Mean (SD)
FEV1, % 106.72 (10.10) 104.25 (10.99)
PEF, % 97.36 (11.75) 92.50 (12.39)
FEF 25–75, % 108.52 (19.61) 104.68 (19.74)
FVC, % 98.04 (10.96) 95.56 (9.15)

2. Wheeze ever Yes, n (%), n5103 No, n (%), n5467
Male 50 (48) 215 (46)
Current wheeze 53 (43.8) 44 (85)
Mother 23 (22.3) 86 (18.5)
Father 36 (35) 67 (14.4)
Other 4 (4) 25 (5.4)

SPT positivity 8 (7.7) 19 (4.1)
D. farinea 5 (4.8) 5 (1.10)

Lung function tests Mean (SD) Mean (SD)
FEV1, % 100.66 (12.47) 107.00 (9.58)
PEF, % 90.22 (14.96) 96.54 (10.97)
FEF 25–75, % 98.11 (21.46) 108.96 (18.53)
FVC, % 94.00 (9.69) 97.87 (10.54)

3. Current wheeze Yes, n (%), n5 58 No, n (%), n5389
Male 29 (50) 191 (49)
Mother 14 (13.5) 72 (18.3)
Father 18 (31) 135 (34)
Other 3 (5.1) 20 (5.1)

SPT positivity 4 (6.8) 18 (4.6)
D. farinea 3 (5.1) 7 (1.8)

Lung function tests Mean (SD) Mean (SD)
FEV1, % 99.20 (14.72) 107.50 (14.70)
PEF, % 84.70 (14.39){ 97.00 (11.66){

FEF 25–75, % 84.20 (19.05) 110.07 (18.41)
FVC, % 96.00 (10.31) 98.60 (10.43)

SPT, skin prick test; FEV1, forced expiratory volume; PEF, peak
expiratory flow; FEF, forced expiratory flow; FVC, functional vital
capacity; * P,0.005; { P,0.04

Table 6 Co-existence of allergic diseases in 580 children

Disease n (%)

Rhinitis and asthma 18 (3.1)
Eczema and asthma 8 (1.4)
Asthma and/or rhinitis and/or eczema 197 (34.0)

Dalkan et al. Allergy in North Cyprus
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joint studies of the Greek and Turkish Cypriot

communities.

In a worldwide Phase III study of 6–7-year-old

children in 38 countries and 13–14-year-olds in

52 countries, the prevalences of current wheeze

and asthma ever were reported to range between

3% and 32.3% (Albania/Isle of Man) in the former

and between 2.6% and 30.5% (Albania/Peru) in the

latter group; they ranged between 3.5% and 34.8%

(Indonesia/Costa Rica) and between 1.8% and 27.4%

(Lithuania/Costa Rica) in the 6–7-year-old group, the

highest prevalences being in the United Kingdom,

Australia, New Zealand and the Republic of

Ireland.16 This study demonstrated that the global

burden of asthma is continuing to rise with slight

decreases in English-speaking countries and Western

Europe and increases in regions where the prevalence

was previously low.

In another international Phase II ISAAC study in

which children aged 8–12 years in 22 countries from

rural Africa to urban Europe were evaluated, the

prevalence of current wheeze, asthma ever and SPT

positivity ranged between 0.8 and 25.6% (Ecuador/

Brazil), 2.5% and 35.6% (Estonia/New Zealand) and

1.7% and 45.3% (Ghana/Hong Kong).17 The study

also demonstrated that the association between

current wheeze and SPT positivity increased with

per capita gross national income.

In the current study, the prevalence rates of asthma

ever, current wheezing and SPT positivity in North

Cyprus were found to be 20.8%, 10% and 68%,

respectively. Asthma prevalence in North Cyprus

seems to be high compared with results of the study

by Weinmayr et al.17 This cross-sectional Phase II

ISAAC study included 30 study centres in 22 countries

from rural Africa to urban Europe.17 Prevalence of

asthma ever was reported to be highest in New

Zealand (35.6%) and lowest in Estonia (2.5%).

Moreover, worldwide variance in prevalence of SPT

positivity ranged between 1.7% in Ghana and 45.3% in

Hong Kong. Compared with the worldwide preva-

lence rates reported in Weinmayr et al.’s international

study,17 the prevalence of asthma ever (20.8%) and

SPT positivity (68%) in North Cyprus seems to be high

(Fig. 2). Also, the prevalence of wheezing in the

previous 12 months ranged between 0.8% and 25.6%

from Ecuador to Brazil.17 The prevalence of current

wheezing in our study was 10% in north Cyprus, which

is similar to that in most European countries reported

by Weinmayr et al. (Fig. 1).17

The prevalence of atopy was significantly higher in

the randomly selected sub-group of patients (68%),

HDM being the allergen to which most children were

sensitized, followed by mimosa, olive tree and wheat

pollens. These results emphasize the impact of atopy,

especially of sensitization to HDM, on the development

of allergic diseases. Evaluation of the risk factors

asthma ever, wheeze ever and current wheezing

demonstrated that only sensitization to Dermatopha-

goides farinea was associated with asthma ever. None of

the other risk factors was associated with asthma or

wheezing.

Evaluation of the co-existence of asthma/rhinitis

and eczema demonstrated that 34% of children had

had one of those diseases at some time. This result

once more emphasizes the importance of allergic

march, in that allergy is a systemic disease which

presents sequentially in different organs from early

childhood.

This increase in prevalence has not yet been fully

explained by genetic predisposition, and has been

attributed to numerous additional factors including

endotoxin exposure, air pollution, industrialization,

exposure to tobacco smoke, smaller family size and

decreased exposure to infectious agents.18–21 In recent

decades, both parts of the island have been increas-

ingly developed and urbanized.10 In addition, factors

such as pet ownership and therefore endotoxin

exposure, high ozone levels, Saharan desert dust

storms and airborne allergens from olive trees might

contribute to this increased prevalence throughout

Cyprus.

One of the limitations of this study is the low

response rate of 48.3% which might raise concern

about bias because those with asthma symptoms

might be more likely to respond.

The current study demonstrates that the prevalence

of asthma ever, allergic diseases and atopic sensitiza-

tion in 7–12-year-old children is extremely high in the

northern community of Cyprus. In addition, sensiti-

zation to HDM was found to be a risk factor for

asthma ever. Further investigation is warranted in

order to determine the reasons for this increase in

prevalence and sensitization.

References
1 Halken S. Prevention of allergic disease in childhood: clinical

and epidemiological aspects of primary and secondary allergy
prevention. Pediatr Allergy Immunol. 2004;15:4–5.

2 Sly RM. Changing prevalence of allergic rhinitis and asthma.
Ann Allergy Asthma Immunol. 1999;82:233–48.

3 Mofat MF, Cookson W. Gene identification in asthma and
allergy. Int Allergy Immunol. 1998;116:247–52.

4 Halken S, Host A. The lessons of noninterventional and
interventional prospective studies on the development of atopic
disease during childhood Allergy. 2000;55:793–802.

5 Wahn U, Von Mutius E. Childhood risk factors for atopy and
the importance of early intervention. J Allergy Clin Immunol.
2001;107:567–74.

6 Vercelli D. Mechanisms of the hygiene hypothesis molecular
and otherwise. Current Opinion Immmunol. 2006;18:733–7.

7 Mannino DM, Homa DM, Akinbani LJ, Moorman JE, Gwynn
C, Redd SC. Surveillance for asthma — United States, 1980–
1999. MMWR Surveil Summ. 2002;51:1–13.

8 Doz M, Chouaid C, Com-Ruelle L, Calvo E, Brosa M, Robert
J, et al. The association between asthma control, health care
costs, and quality of life in France and Spain. BMC Pulm Med.
2013;13:13–15.

Dalkan et al. Allergy in North Cyprus

Paediatrics and International Child Health 2014 VOL. 34 NO. 1 41



9 Pearce N, Weiland S, Keil U, Langridge P, Anderson HR,
Strachan D, et al. Self-reported prevalence of asthma symptoms
in children in Australia, England, Germany and New Zealand:
an international comparison using ISAAC protocol. Eur Respir
J. 1993;6:1455–61.

10 Kizilyurek N. Milliyetcilik Kiskacinda Kibris (Cyprus in the
Claws of National): Iletisim, 2002; pp 10–20.
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