
ABSTRACT

Allergic rhinitis is the most common allergic dis-

ease in our country. The epidemiology of allergic

rhinitis varies according to the geographic regions of

the country. The aim of this study was to find out if it

also differs in urban and rural areas of the same re-

gion. The study groups were randomly selected in or-

der to sample high school students living in small

towns or villages in rural areas and in the city center.

Initially the screening questionnaires about allergic

rhinitis were responded by the students at school.

Then the questionnaires were evaluated. Seven hun-

dred eighty-three students who had a positive ques-

tionnaire outcome were underwent an ENT examina-

tion. Then skin tests and blood analysis were

performed to two hundred forty-six students who

were diagnosed as allergic rhinitis clinically. Prick test

results was found to be positive 61.8 % in urban ar-

eas and 46.7 % in rural areas. The comparison of the

ratios of urban and rural areas was significant. Similar

results were obtained in serum specific Ig E analysis.

The correlation of specific Ig E levels and skin prick

test results was significant in all allergens. Allergic

rhinitis is a medical and economic problem all over

the world and further epidemiologic investigations

should be performed.

Key words: Allergic rhinitis. Specific IgE. Skin prick

test. Epidemiology. Prevalence.

RESUMEN

La rinitis alérgica es la enfermedad alérgica más

común en Turquía, y su epidemiología varía depen-

diendo de las regiones del país. El presente estudio

tenía por objeto averiguar si la epidemiología variaba

también entre las zonas urbanas y rurales de la mis-

ma región. Los grupos de estudio se seleccionaron

aleatoriamente para realizar un muestreo de los

alumnos de educación secundaria tanto de aldeas y

pueblos de zonas rurales como del núcleo urbano.

Inicialmente los alumnos respondieron en los institu-

tos a cuestionarios de diagnóstico, que posterior-

mente se evaluaron. 783 alumnos cuyo cuestionario

resultó positivo se sometieron a una exploración de

oído, nariz y garganta. A continuación se realizaron

pruebas cutáneas y análisis de sangre a 246 alumnos

a los que se había diagnosticado clínicamente una ri-

nitis alérgica. Las pruebas cutáneas dieron positivo

en un 61,8% en las zonas urbanas y en un 46,7% en

las zonas rurales. La diferencia entre los porcentajes

de las zonas rurales y urbanas fue significativa, obte-

niéndose resultados similares en los análisis de IgE

específica sérica. La correlación entre los niveles de

IgE específica y los resultados de las pruebas cutá-

neas fue significativa en todos los alergenos. La rini-

tis alérgica es un problema médico y económico en

todo el mundo, y deben realizarse más investigacio-

nes epidemiológicas.

Palabras clave: Epidemiología. IgE específica. Pre-

valencia. Prueba cutánea. Rinitis alérgica.
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INTRODUCTION

Our country has a diverse large spectrum of geo-

graphic and climatic conditions. The altitude varies

from sea level to 5000 meters. This creates a great

variety of flora and fauna. It is also a developing

country, creating in turn, a great dissimilarity of the

urban and rural areas. Allergic rhinitis is the most

common allergic disease in Turkey. The epidemiolo-

gy of allergic rhinitis varies according to the geo-

graphic regions of the country. The aim of this study

is to find out if it also differs in urban and rural areas

of the same region. The air pollution is very high in

city center, whereas the country side has large agri-

cultural fields. In addition the residential characteris-

tics of these areas are quite different than each oth-

er. To determine the prevalence of allergic rhinitis,

we assumed high school students as the most con-

venient group to reach in rural areas. Every individual

comes from different families that are living in dif-

ferent conditions. Some are living in mountain vil-

lages with a settlement of less than 100 inhabitants;

some are living in primitive cottages inside the for-

est. Both of them are kilometers away from indus-

trial regions or city pollution. This brings the alter-

ation of indoor allergens besides the outdoor ones.

Although there is a significant increase in the preva-

lence of allergy in all over the world, no common fac-

tor underlying the increase has yet been identified1-4.

This study may lead the data to clarify the cause of

the increase or to compare the prevalence with fur-

ther surveys of this area.

MATERIALS AND METHODS

In order to compare the prevalence of allergic

rhinitis the numbers of high school students in both

regions were determined. Initially, a study group of

350 students was randomly selected among 3837

high school students living in small towns or villages

in rural areas and attending local schools. The near-

est school was almost 35 km far from the city and

the industrial region of Eskisehir. Afterwards a sec-

ond group of 850 students were selected in city cen-

ter of Eskisehir following the same age and sex dis-

tribution of the first group among 8632 students.

A similar ratio (approximately 10 %) was reached in

sampling. This ratio represents the groups signifi-

cantly.

One thousand two hundred students aged

14-16 years participated in this study. All the evalua-

tions were performed in September and October in

order to be out of allergy season. The screening

questionnaires about allergic rhinitis were respond-

ed by the students at school, so a final response

rate of 100 % was achieved. Then the question-

naires were evaluated. The diagnosis of self-report-

ed allergy was based on a positive response to any

one of the four questions. Seven hundred eighty-

three students who had a positive questionnaire

outcome were invited to an ENT examination. Then

skin tests and blood analysis were performed to two

hundred forty-six students who were diagnosed as

allergic rhinitis clinically. The study flow was given in

table I.

QUESTIONNAIRES

A standardized questionnaire defined by the Euro-

pean Community Respiratory Health Survey was

used5. Further questions related to symptoms of al-

lergic rhinitis and to the residential characteristics of

the subjects were also added. A diagnosis of self-re-

ported allergic rhinitis was based on the question

“Do you have nasal allergies, including hay fever?”

Or “Do you have itchy or stuffy nose or sneezing dur-

ing summer months?” Questions on nasal symp-

toms were: “When you are near animals, such as
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Table I

Study flow

Rural Urban Statistical results

Total group n = 350 (215 M, 135 F) n = 850 (520 M, 330 F)

Answering questionnaires n = 350 (100 %) n = 850 (100 %)

Positive answer (self reported allergy) 172 (49 %) 172/350 611 (71,8 %) 611/850 Z = 5.4 (p < 0.001)

Clinical examination (+) 60 (34.9 %) 60/172 186 (30.4 %) 186/611 Z = 0.652 (p > 0.05)

Prick test (+) subjects (allergic rhinitis) 28 (46.7 %) 28/60 115 (61.8 %) 115/186 Z = 2.06 (p < 0.05)

Positive prick tests (positive test per allergen) 54 336

Specific Ig E (positive test per allergen) 27 242



cats, dogs or horses, or near feathers, including pil-

lows, quilts or duvets, or in a dusty part of the house,

do you ever get a runny or stuffy nose or start to

sneeze? When you are near trees, grass or flowers,

or when there is a lot of pollen around, do you ever

get runny or stuffy nose or start to sneeze?”1. 

Residential characteristics were evaluated with

further questions: Distance to industrial area, high-

way, and forest? Do you live in a one family house/

apartment building?

Do you usually have dampness inside the house,

or on the walls? Parental allergy was defined as affir-

mative answer to the question: Did your mother or

your father ever have eczema, skin or nasal allergy

or hay fever?1-5.

Skin prick tests (SPT)

Skin tests were performed with multi test II appli-

cators that have 8 units (Lincoln Diagnostics). Six

common allergens (Dermatophagoides pteronyssi-

nus, Dermatophagoides farinea, grasses/cereals mix-

ture, weeds mixture, trees mixture, fungi mixture)

positive and negative controls were included to all

tests. The allergens used were from Allergopharma,

Germany. 

Blood sampling and analysis

Blood samples were taken and stored in a cooler

during the examinations. They were transported to

the laboratory later in the day. Levels of serum spe-

cific immunoglobulin Ig E and total IgE levels were

determined. Specific IgE levels were determined by

Flouroenzyme-Immunoassay (FEIA) (Pharmacia, Up-

john, Sweden) in the Clinical Microbiology Depart-

ment Allergy Section of Osmangazi University Hospi-

tal, Eskisehir, Turkey. The specific IgE levels tested

against Dermatophagoides pteronyssinus, Der-

matophagoides farinea, grass mixture, weeds mix-

ture, tree mixture, and fungi mixture.

Statistical analysis

Pearson chi-square, (�2
P), Yates chi-square (�2

Y,

continuity correction), Fisher’s exact test (�2
F), Z test

(normal approximation) were used in statistical analy-

sis. Analyses were performed by SPSS 11.0. We

used p � 0,05 for statistical significance level. Spear-

man correlation analysis (rS) was used for prick test

and IgE correlation6.

RESULTS

The first group of subjects was from rural areas,

215 males and 135 females with an average age of

16. The second group had 520 males and 330 fe-

males with an average age of 16 (table I). 

Of the 1200 questionnaires, the self reported aller-

gic rhinitis was in 65.3% (783/1200) of the subjects).

The self reported allergic rhinitis was higher in urban

areas. Of the 850 subjects living in urban areas 611

had positive questionnaires. The ratio was 71.8 %

(611/850). In rural areas the prevalence of self report-

ed allergy was 49% (172/350). The difference in ratios

was significant (Z = 5.4; p < 0,001). Clinical ENT ex-

amination revealed signs of allergic rhinitis in 186 sub-

jects, or 30.4% of the subjects (186/611) from urban

areas. In rural areas the prevalence of clinically diag-

nosed allergy was 34.9% (60/172). The difference in

ratios was not significant (Z = 0,652; p > 0,105ns). 

Prick test results was found to be positive in

61.8 % (115/186) in urban areas (71 males-44 fe-

males) and 46.7 % (28/60) in rural areas (18 males-

10 females). The comparison of the ratios of urban

and rural areas was significant (Z = 2.06; p < 0.05*).

390 positive skin prick tests were obtained of these

143 cases (28 + 115). The results of positive skin

prick tests of both in urban and rural areas were giv-

en at table II. The reason of having 390 positive skin

test results of 143 subjects was getting more than

one positive results on some subjects. There was

no statistically significant relation between sex and

skin prick test positivity in both groups (table II). The

incidence of positive skin tests in urban areas was

significantly higher (table III).

Similar results were obtained in serum specific IgE

analysis. The total number of positive specific IgE re-

sults was 269 (table IV). 

The incidence of positive specific IgE tests in ur-

ban areas was significantly higher than rural areas

(table V).

The correlation of specific IgE levels and skin prick

test results was significant in all allergens (table VI).

DISCUSSION

Allergic rhinitis is very well known, as are its caus-

es and symptoms. There is considerable evidence

that the prevalence of self reported respiratory aller-

gy has increased over recent decades. It has been

discussed whether this increase represents a true in-

crease or is due to an increased recognition of aller-

gic disease3. It seems that both are true in our study

with a 65 % positive answer ratio in our question-

naire evaluation. Furthermore, this ratio was higher

Allergol et Immunopathol 2005;33(3):151-6

153Cingi C, et al.—THE PREVALENCE OF ALLERGIC RHINITIS IN URBAN AND RURAL AREAS OF ESKIŞEHIR-TURKEY
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than many other screening studies2,3. The reason for

the high positive response may be due to the group’s

younger age. The overall prevalence of self-reported

allergic rhinitis reported by Olivieri et al was 15.9 %2.

But the subjects of that survey were all adults. In

some other adolescent epidemiology studies parents

completed the questionnaires1. The screening ques-

tionnaires were responded by the students at school

in order to achieve a final response rate of 100 %.

Some positive answers may have been given in or-

der to be checked by the visiting doctors group in

their school. The 30.4 % ratio of clinically diagnosed

allergy, in urban areas, versus the 34.9 % in rural ar-

eas seems to be more realistic. The incidence of pos-

itive skin prick test among these subjects was very

high respectively (46.7 %) 28/60 in rural areas and

(61.8 %) 115/186 in urban areas.

A higher incidence of allergic rhinitis was diag-

nosed for students living in city center. This data is

parallel with previous studies1,2,4,7-9. In comparison to

rural residents, the urban population had an in-

creased risk of allergic rhinitis. The cause may be the

higher level of air pollution. This may indicate the sig-

nificance of pollution in the development of allergy. 

It is well known that residential characteristics are

of importance in the development of allergic dis-

eases, especially in moulds. Better house insulation

and tighter windows cause a subsequent increase in

dampness and moulds7. When we compared the ex-

istence of mould sensitization there was a statisti-

cally significant difference between urban and rural

areas. The prevalence of allergies among East Ger-

mans after reunification was increased. This increase

was not only related with moulds, but also exposure
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Table II

Distribution of positive skin prick tests (the reason of having 390 positive skin test results of 143 subjects was getting
more than one positive results on some subject)

Positive skin prick tests in rural areas Positive skin prick tests in urban areas

Male Female Total Statistical Male Female Total Statistical 

(n = 18) (n = 10) (n = 28) results (n = 71) (n = 44) (n = 115) results

D. pteronyssinus 9 4 13 �2
F = 0.705ns 53 29 82 �2

Y = 0.532

(p > 0.05 ns)

D. farinea 6 3 9 �2
Y = 0.999 ns 40 27 67 �2

Y = 0.113

(p > 0.05 ns)

Grasses/cereals mixture 3 4 7 �2
F = 0.207 ns 60 24 84 �2

Y = 10.91

(p < 0.001***)

Weeds mixture 3 4 7 �2
F = 0.207 ns 20 8 28 �2

Y = 0.979

(p > 0.05 ns)

Trees mixture 6 6 12 �2
F = 0.243ns 3 10 23 �2

Y = 0.113

(p = 0.057ns) (p > 0.05 ns)

Fungi mixture 3 3 6 �2
F = 0.634ns 29 23 52 �2

Y = 1.008

(p > 0.05ns)

Table III

Comparison of prick tests in urban and rural areas

Positive tests in rural areas Positive tests in urban areas

Total (n = 28) Total (n = 115)
Statistical results

D. pteronyssinus 13 82 �2
Y = 5.183 (p = 0.023*)

D. farinea 9 67 �2
Y = 5.164 (p = 0.023*)

Grasses/cereals mixture 7 84 �2
Y = 20.432 (p < 0.001***)

Weeds mixture 7 28 �2
Y = 0.001 (p < .005ns)

Trees mixture 12 23 �2
Y = 4.621 (p = 0.032*)

Fungi mixture 6 52 �2
Y = 3.82 (p = 0.049*)



to emissions from gas cooking and environmental to-

bacco smoke, carpeting, and day care attendance7. It

was also proposed that outdoor air pollution from

motor vehicle exhaust fumes played a role8. A similar

study was performed to compare the prevalence of

allergic rhinitis and atopic sensitization between an

eastern city (Erfurt) and a western German city (Ham-

burg). Although they were both urban areas, the

prevalence of allergic rhinitis was higher in Hamburg

in the 27-36 age group7. This data was attributed to

differences in lifestyle. In our study the difference in

the lifestyle of two groups was much greater by all

means.

Unlu et al investigated the prevalence of atopic

diseases in Afyon which is located close to Eskise-

hir-Turkey. They found the cumulative prevalence of

rhinoconjunctivitis 8.10 %9. The study was done on

secondary school students in urban areas.

Indoor pets are not so popular both in rural or ur-

ban in Turkey, so cats and dogs are not important al-

lergenic factors for us. It was also reported that the

indoor air and floor dust at the schools of the stu-

dents do not contribute to allergic sensitization10.

A comparative study between SPT and specific

IgE levels was performed in Japan in infants with

clinical relevance and evaluation by mothers. Concor-

dance rate between these two parameters was

78.6 %. The correlation is significant in most of the

allergens in our study (table VI). Mothers appreciat-

ed the SPT test and felt that quick results for multi-al-
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Table IV

Distribution of positive specific IgE tests

Positive specific Ig E in rural areas Positive specific Ig E in urban areas

Male Female Total Male Female Total

(n = 18) (n = 10) (n = 28) (n = 71) (n = 44) (n = 115)

D. pteronyssinus 3 4 7 �2
Y = 0.83 43 26 69 �2

Y = 0 (p = 1ns)

D. farinea 1 2 3 �2
P = 0.284ns 27 24 51 �2

Y = 2.371 (p > 0.05ns)

Grasses/cereals mixture 2 3 5 �2
P = 0.315ns 39 29 68 �2

Y = 0.939 (p > 0.05ns)

Weeds mixture 1 2 3 �2
P = 0.284ns 6 4 10 �2

P = 1ns

Trees mixture 2 3 5 �2
P = 0.315ns 6 6 12 �2

P = 0.532ns

Fungi mixture 2 2 4 �2
P = 0.601ns 21 11 32 �2

Y = 0.101 (p > 0.05ns)

Table V

Comparison of specific Ig E tests in urban and rural areas

Positive tests in rural areas Positive tests in urban areas

Total (n = 28) Total (n = 115)

D. pteronyssinus 7 69 �2
Y = 9.716 (p = 0.002**)

D. farinea 3 51 �2
Y = 9.454 (p = 0.002**)

Grasses/cereals mixture 5 68 �2
Y = 13.743 (p < 0.001***)

Weeds mixture 3 10 �2
Y = 0 (p = 1ns)

Trees mixture 5 12 �2
Y = 0.582 (p > 0.05 ns)

Fungi mixture 4 32 �2
Y = 01.532 (p > 0.05 ns)

Table VI

Correlation of the positivity of specific IgE and 
and prick tests-Spearman correlation (rs) 

Prick + IgE +
rS p 

correlation probability

D. pteronyssinus 95 76 0.135 p = 0.022*

D. farinea 76 54 0.154 p = 0.009**

Grasses/cereals mixture 91 73 0.125 p = 0.031*

Weeds mixture 35 13 0.203 p < 0.001***

Trees mixture 35 17 0.163 p = 0.006**

Fungi mixture 58 36 0.164 p = 0.006**



lergens were the greatest advantage of SPT. More

than 90 % of the mothers wanted the allergic status

of their next children to be evaluated with SPT. Es-

pecially, more than 30 % of the mothers preferred

SPT than blood analysis of specific IgE as initial

screening test11. We support this idea in other as-

pects. The cost of blood analysis of specific IgE is

very high and furthermore the availability of it is low

in Turkey.

Allergic rhinitis is a medical and economic problem

in various locations and further epidemiologic investi-

gations should be performed.
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