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years, respectively: asthma (5, 4.6, and 8.9%), allergic rhinitis 
(8.8, 11.4, and 15.6%), and atopic dermatitis (5, 9.9, and 7%). 
In contrast, the prevalence of parent-reported current 
wheeze (16.2, 13.2%) decreased in the last 10 years.  Conclu-

sions:  Our findings were consistent with the increased prev-
alence of childhood asthma and other allergic diseases. 
However, this pattern did not occur in respiratory symptoms. 

 © 2017 S. Karger AG, Basel 

 Introduction 

 Childhood allergic diseases have become an increas-
ingly significant public health problem worldwide, and 
have been responsible for high socioeconomic costs  [1] . 
Epidemiologic studies report a global increase in recent 
years in the prevalence of asthma and other allergic dis-
eases. However, the prevalence of these diseases may dif-
fer from country to country and even between different 
regions of the same country  [2, 3] . The difference between 
regions cannot be explained merely by genetic factors, 
and interactions between genetic and environmental fac-
tors are largely held responsible  [4] .

  One of the most important results obtained from epi-
demiological studies regarding allergic diseases is the op-
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 Abstract 

  Background:  Although it is known that there has been an 
increase in asthma and allergic diseases among school-aged 
children, results vary between countries. The aim of this 
study was to examine trends in the prevalence of these dis-
eases in the city of Adana (south Turkey) over the last 20 
years based on the results of 3 cross-sectional studies.  Meth-

ods:  Three cross-sectional surveys were performed 10 years 
apart in south Turkey. Here, we compare the surveys con-
ducted among children between the ages of 6 and 14 years 
from 1994, 2004, and 2014. The participants were randomly 
chosen among children attending participating primary 
schools in Adana. The questionnaire in the first survey con-
tained almost the same questions as the ISAAC. In the 2 latter 
surveys, we used the ISAAC questionnaire to investigate the 
prevalence of asthma and other allergic diseases.  Results:  A 
total of 2,334 children in 1994, 3,728 children in 2004, and 
3,209 children in 2014 were included in the final analysis. The 
results showed a statistically significant increase in the prev-
alence of physician-diagnosed allergic diseases across the 
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portunity to evaluate the differences between regions. Ac-
cording to the latest studies, the increase in the prevalence 
of allergic diseases has plateaued in developed countries, 
but is still continuing in developing countries  [5, 6] . How-
ever, studies that evaluate the change in the prevalence of 
allergic diseases in the long term are limited within the 
literature  [6–10] .

  We carried out 3 consecutive studies to evaluate the 
prevalence of asthma and other allergic diseases in pri-
mary schoolchildren over the last 20 years in Adana, a city 
with typical Mediterranean characteristics located in the 
southern part of Turkey.

  Materials and Methods 

 The First Pediatric Allergic Disease Survey 
 The first pediatric allergic disease survey was performed in 

1994 and the study is explained in the literature. The cross-section-
al population-based study was carried out among 2,550 children 
between 6 and 14 years of age. The schools were selected random-
ly across Adana, including all regions of the city to fully represent 
its socioeconomic state. The parents were given a survey contain-
ing detailed questions regarding the existence of allergic symp-
toms, factors which could affect these symptoms, and physician-
diagnosed allergic diseases  [11] .

  The Other Pediatric Allergic Disease Surveys 
 The other studies were carried out in Adana in 2004 and 2014. 

The number of children included in these studies were 5,105 in 
2004 and 3,500 in 2014. The survey was conducted using a trans-
lated ISAAC (International Study of Asthma and Allergies in 
Childhood) protocol. This questionnaire, which is translated 
into Turkish, has been previously used in another study con-
ducted in Turkey  [12] . The families filled out the surveys regard-
ing asthma, allergic rhinitis (AR), and atopic eczema symptoms. 
The prevalence of the allergic diseases was evaluated using the 
results from these surveys. All studies were conducted by the 
same chief researcher, at the same schools, and in the same age 
groups.

  Definitions 
 The special definitions used in the study were as follows.

  1. Current wheeze: “Have you (has your child) had wheezing or 
whistling in the chest in the last 12 months?” 

  2. Ever physician-diagnosed asthma, AR, and atopic dermatitis 
(AD): “Has your child ever been diagnosed with asthma, AR, 
and AD by a physician?”  [9, 12] .

  Statistical Analysis 
 The prevalence ratio was calculated by dividing the positive re-

sponses to a given question by the total number of completed ques-
tionnaires. The χ 2  test was used for the categorical data. The odds 
ratios (OR) at a 95% confidence interval (CI) were calculated. A  p  
value <0.05 was considered statistically significant for all tests. The 
SPSS software package version 20 for Windows (SPSS, Chicago, IL, 
USA) was used for all statistical analyses.

  Results 

 There were 2,334 participants in 1994, 3,728 partici-
pants in 2004, and 3,209 participants in 2014. The par-
ticipation rates of the studies were 88% in 1994, 73% in 
2004, and 91.7% in 2014 ( Table  1 ). The age range was 
6–14 years for each survey.

   Table 2  presents the prevalence of current wheeze and 
physician-diagnosed allergic diseases. While no signifi-
cant change was detected in the prevalence of physician-
diagnosed asthma between 1994 and 2004, a considerable 
increase was determined between 2004 and 2014. A sig-
nificant increasing trend between 1994 and 2014 was also 
detected for cumulative allergic diseases and physician-
diagnosed rhinitis. In contrast, AD displayed a significant 
increasing trend in the first decade but showed a statisti-
cally significant decrease in the last decade. Nonetheless, 
when a period of 20 years was considered, the prevalence 
of physician-diagnosed AD, AR, asthma, and cumulative 
allergic diseases also revealed a statistically significant in-
crease. However, when considering only the last decade, 
while the physician-diagnosed asthma prevalence had an 
increasing trend, the prevalence of current wheeze de-
creased ( Fig. 1 ).

  Discussion 

 This study shows that there was a significant increase 
in physician-diagnosed asthma, rhinitis, and AD preva-
lence between 1994 and 2014. The increase in the physi-
cian-diagnosed asthma and prevalence of other allergic 
diseases in our study is similar to many epidemiological 
studies conducted in different countries. Surprisingly, 
while the physician-diagnosed asthma prevalence had an 
increasing trend, the current wheeze prevalence de-
creased in the last 10 years.

 Table 1.  Descriptive features of the study population

1994 2004 2014

Questionnaire, n (%)
Invited 2,550 5,105 3,500
Participated 2,334 (88) 3,728 (73) 3,209 (91.7)

Gender, n (%)
Male 1,132 (48.5) 1,896 (50.9) 1,572 (49)
Female 1,202 (52.1) 1,805 (48.8) 1,637 (51)

Race Caucasian Caucasian Caucasian
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  Over the past few decades, a significant increase in the 
prevalence of asthma and other allergic diseases has been 
reported  [1, 4, 7, 13–17] . Furthermore, this increase is 
also revealed in the repeated prevalence studies complet-
ed within the same region  [8] . In our region, our results 
matter in terms of presenting the courses of physician-
diagnosed allergic diseases. We have shown in our study 
that there has been a significant increase in the prevalence 
of physician-diagnosed asthma, AR, and AD in the last 2 
decades. This is similar to previous reports submitted by 
other European countries  [1, 4, 7, 13–17] .

  Regarding the increase in the prevalence of allergic 
diseases, some factors, including hygiene and lifestyle 
changes, have been considered as important factors  [18, 
19] . Measuring the temporal trend of asthma and allergic 
diseases is also important to understanding the epidemi-
ology of these diseases. Furthermore, the data of asthma 
and allergic disease prevalence is an important guide in 
forming health policies  [20] . When compared to the pre-
vious decade, physician-diagnosed asthma and rhinitis 
prevalence in our region has shown a nearly 2-fold in-
crease in the last 10 years. The reasons for this increasing 
trend might include lifestyle and environmental changes 
due to the rapid population growth and industrialization 
experienced in our region, and increased personal aware-
ness of allergic diseases. For instance, asthma training 
programs and summer camps for children with asthma 
have been organized in Adana since 2005. However, there 
is little data on trends in childhood asthma and other al-
lergic diseases in other European countries or the other 
regions of Turkey  [9, 10] . This situation limits us in terms 
of making any further comments on our results.

  A wide variance has been observed in the prevalence 
of allergic diseases, not only internationally, but also in 

different regions of the same country. This variation can-
not be explained solely with genetic factors. Genetic and 
geographical factors and interaction between changes in 
life and nutrition styles are also influential  [19, 21–23] . It 
has also been reported that this variation does not occur 
at the same rate when the allergic diseases are evaluated 
separately.

  There has been a decline in AD prevalence in school-
children in recent years  [24] . The prevalence of AD in-
creased between 1994 and 2004, but the results showed 

 Table 2.  Prevalence of current wheeze and physician-diagnosed disease between 1994 and 2014

Year, n (%)  Odds ratio (95% confidence interval)

1994
(n = 2,334)

2004
(n = 3,728)

2014
(n = 3,209)

19 94 vs. 2004 1994 vs. 2014 2004 vs. 2014

Self-reported
Current wheeze – 604 (16.2) 423 (13.2) – – 0.8 (0.7 – 0.9)

Physician-diagnosed
Asthma 116 (5.0) 171 (4.6) 288 (8.9) 0.9 (0.7 – 1.2)a 1.9 (1.5 – 2.4) 2.1 (1.7 – 2.5)
Allergic rhinitis 205 (8.8) 425 (11.4) 499 (15.6) 1.3 (1.1 – 1.6) 1.9 (1.6 – 2.3) 1.4 (1.2 – 1.6)
Atopic dermatitis 116 (5.0) 369 (9.9) 224 (7.0) 2.1 (1.7 – 2.6) 1.4 (1.2 – 1.8) 0.7 (0.6 – 0.8)
Cumulative allergic diseases 437 (18.8) 965 (25.9) 1,011 (31.5) 1.5 (1.3 – 1.7) 2.0 (1.8 – 2.2) 1.3 (1.2 – 1.5)

 a Not significant (p > 0.05). All other p values <0.001.
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  Fig. 1.  Temporal trends in the prevalence of allergic diseases, 
1994–2014. 
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that it started decreasing between 2004 and 2014. This 
shows that an atopic march should be considered when 
the prevalence of allergic diseases is being evaluated.

  Additionally, the parent-reported current wheeze 
prevalence showed a decrease in the last decade, which is 
in contrast with the physician-diagnosed asthma preva-
lence. This may be because of easy access to health ser-
vices, an increased prevalence of medical diagnosis, and 
effective management.

  When interpreting the results of these 3 consecutive 
studies, there are certain limitations that we have to con-
sider. Firstly, the ISAAC survey was not used in the first 
cross-sectional epidemiologic study. This may have 
caused a bias in interpreting the trends of allergic diseas-
es. Epidemiological studies of allergic diseases rely sub-
stantially on parent-reported data via surveys. However, 
parent-reported data results may seriously be affected by 
a family’s awareness of allergic diseases. Finally, there are 
limited studies on the prevalence trend of allergic diseas-
es in our country. Turkey is a geographically large coun-
try displaying interregional socioeconomic, cultural, and 
meteorological differences. As Adana has typical Medi-
terranean characteristics, to enlighten the epidemiology 
of allergic diseases, our data should be supported with 
similar studies carried out in the other regions of our 
country.

  In conclusion, these 3 successive studies found a sim-
ilar increase in the prevalence of allergic diseases in chil-
dren in this part of Turkey as that reported in the litera-
ture. It is interesting that the symptoms of wheezing in 
the last decade did not increase despite an increase in the 
prevalence of physician-diagnosed asthma. Advanced 
diagnostic procedures might have contributed to a high-
er prevalence of asthma as well as rhinitis in 2014. Today, 
a proven method of preventing the development of al-
lergic diseases remains lacking. Further studies are need-
ed to elucidate the reasons for the increases in allergic 
diseases, including an assessment of risk factors. Our re-
sults can provide insight to future studies to help in the 
planning of healthcare services for asthma and allergic 
diseases.

  Statement of Ethics 

 All study participants or their parents provided informed con-
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