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Background. Information about change in the prevalence of asthma and allergic diseases and factors related with these diseases would be
beneficial in decreasing the burden of these diseases. Objective.To assess (i) change in prevalence of asthma and allergic diseases; (ii) factors
associated with asthma and wheeze; and (iii) incidence of asthma and wheeze. Methods. A questionnaire was administered to children aged
7-12 years in first five grades in the same primary school in 1992 (n: 1036), 1997 (n: 738), 2002 (n: 621), and 2007 (n: 422) and filled by the
parents. A second survey in 2007 (n: 474, in eight grades) was conducted in the same schoolchildren, 6 months apart, to assess the incidence
of asthma and wheeze and the associated factors. Results. Comparison of 1992, 1997, 2002, and 2007 surveys revealed that prevalence of
asthma (8.3%, 9.8%, 6.4%, 3.3%, respectively), wheeze (11.9%, 13.3%, 6.4%, 3.1%, respectively), hay fever (15.4%, 14.1%, 7.2%, 3.1%,
respectively), and eczema (4.0%, 4.3%, 1.8%, 1.2%, respectively) were significantly lower in 2002 and 2007 compared with that in 1992.
Percentage of passive smoking decreased after 1992 (74.0%, 64.0%, 64.1%, and 65.5%, respectively). Incidence of asthma and wheeze in 2007
surveys were 0.9/100 and 1.1/100, respectively. After the adjustment for age and gender, infection in the past, family atopy, and presence of
atopic disease (eczema or hay fever) were associated with asthma and wheeze. Maternal smoking and lack of breast feeding were associated
with asthma. Male gender, pet ownership in the past, lack of health insurance coverage, snoring, and wood or coal used as fuel were associated
with wheeze. Conclusions. Decreased prevalence of asthma and allergic diseases in the last 10 years could be related to decreased rate of passive
smoking. Lower socioeconomic status and lack of breast feeding could increase the risk of asthma in children.
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INTRODUCTION

Prevalence of asthma is changing worldwide. Recent
data with standard ISAAC methodology, repeated at an
interval of 5-10 years (phases I-III) in 56 countries, sug-
gested that the prevalence of asthma had stabilized or
even decreased in English-speaking countries, whereas it
was still increasing in some others (1). Those countries
that have an increasing trend are mostly more populous
and low-income countries (2). Increasing prevalence of
asthma in these countries is likely to increase the bur-
den of asthma. Thus, understanding the trend in asthma in
different parts of the world would help to create a broad
picture.

Large variations in the prevalence of asthma in genet-
ically similar populations suggested that environmental
factors were important determinants of asthma (3, 4).
Identifying the factors associated with asthma and aller-
gic diseases would improve our knowledge about these
diseases and provide a better means to control them.

In Turkey, prevalence of asthma ranges from 2.8%
to 13.8% and of wheezing from 3.4% to 13.3% (5-10).
Series of cross-sectional studies found increasing preva-
lence of asthma among school children in the Aegean
region from 1993 to 2002 (6.4-9%) and in Istanbul from
1995 to 2004 (9.8-17.8%) (10, 11).
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In a series of cross-sectional studies, in 5 years’ inter-
vals, since 1992 in the same school in Ankara, Turkey, we
observed a negative trend for prevalence of asthma and
allergic diseases in 2002 (8).

As a fourth cross-sectional study in the same primary
school, we aimed to investigate

1. change in prevalence of asthma and allergic diseases;
ii. factors associated with asthma and wheeze; and
iii. incidence of asthma and wheeze.

MATERIALS AND METHODS

Prevalence of bronchial asthma and allergic diseases was
investigated among school children in Ankara, Turkey, in
a series of four questionnaire surveys in 1992 (n: 1036),
1997 (n: 738), 2002 (n: 621), and 2007 (n: 422). Data
from the two surveys in 2007 repeated 6 months apart
were used to assess the incidence of asthma and wheeze
and the factors related with asthma and wheeze. Figure 1
summarizes the study population in these five surveys.

A questionnaire of two pages including information on
current (in the last year) asthma and allergic diseases, and
exposures, was distributed to children in the same primary
school and filled by the parents at home. Participation rate
in all the three surveys was above 85%. Reliability and
validity of the questionnaire had been tested and found
appropriate in 1994 in a pilot study of 56 children in
the same age group, against exercise-induced bronchial
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FIGURE 1.—Description of the study population in the surveys.

hyperresponsiveness. The questionnaire in the last survey
included additional questions on educational status of par-
ents, heating facilities, and dietary habits. These factors
were not analyzed in the comparison of surveys.

The school is located in Ankara, the capital of Turkey
with a population of above 2 million. Ankara has a dry,
inland climate. The school is state owned. Socioeconomic
level in the vicinity of school is mainly above the average
of general population of Turkey. Air pollution is a problem
in winter months, despite the use of natural gas for heating
in the last 10 years, because individuals with lower socioe-
conomic status cannot afford it and use wood or coal for
heating.

This study did not include any intervention. Partici-
pation was voluntary. Questionnaire information was col-
lected from the parents, who signed an informed consent
attached to the questionnaire. Names and addresses of the
children or parents were not disclosed. Permission to use
the data required signature of at least one of the parents.

Asthma and allergic diseases were defined by the “yes”
response to the following:

“Has your child had in the last year. . .7”

Asthma: (physician diagnosed asthma, bronchitis,
spastic bronchitis or allergic bronchitis).

Wheeze: Have you ever noticed a whistling sound
or wheezing/rattle sound from the chest of
your child?

Hay fever: Seasonal or whole year allergic rhinitis (hay

fever).

Eczema: Eczema over the elbows and knees.

Analysis of the prevalence of asthma and allergic diseases
across the surveys

Because of a structural change in the educational system
in 1998, compulsory education was extended from 5 years
to 8 years. For comparison of the surveys, only the data
from the first five grades of primary schools were included
in the analysis.

Analysis of incidence of asthma and wheeze
In the comparison of the 2007 surveys, 6 months apart,
new incident asthma and wheeze was defined as “yes”

response to asthma and wheeze, respectively, reported for
the first time in the second survey. The second survey was
conducted in 474 of the 729 school children (65%) who
could be reached and filled the questionnaire. Children
who were at the eighth (last) grade in the first survey
finished the school and therefore were not available in
the second survey. Incidence rates of asthma and wheeze
were calculated by dividing the number of new onset
cases to the number of school children who did not have
asthma and wheeze, respectively, in the first survey, and
participated in the second survey.

Analysis of factors associated with asthma and wheeze
Association between potential explanatory factors and
asthma and wheeze was investigated in children who par-
ticipated in the second survey of 2007. Children who
had wheeze and asthma in any of the 2007 surveys
constituted the asthma and wheeze groups, respectively.
Potential risk factors included presence of pet animals
at home, breast feeding, smoking at home, education of
parents, elder sib, fuel type, and health insurance cov-
erage. Presence of allergic symptoms in a first-degree
relative was regarded as atopic family history. Atopic dis-
ease, which was defined as the reported presence of hay
fever or eczema, was used as a proxy for atopic status.
These were the putative risk factors or beneficial factors
(e.g., breast feeding) for asthma and wheeze, reported in
previous studies.

Statistical Analysis

Categorical variables and continuous variables were
reported as percentages and mean with standard devi-
ation (SD), respectively. Comparisons between groups
were tested by chi-square testing for categorical values
and One-way analysis of variance test for continuous vari-
ables. Prevalence odds ratios (POR) were used to compare
the prevalence of asthma and allergic diseases and symp-
toms in the four surveys. In these comparisons, the 1992
survey was regarded as the reference, and adjustment was
made for age, gender, and other risk factors. Crude associ-
ation between asthma, wheeze, and potential risk factors
was expressed by OR. Multiple logistic regression anal-
ysis models were constructed to assess the independent
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association between potential risk factors and asthma and
wheeze after the adjustment for age and gender. Statistical
significance was defined for p-values less than .05.

RESULTS

Comparison of the Surveys

Table 1 shows the comparison of the demographic and
personal factors in the four surveys. Age (mean age in
years: 9.2-9.4) and gender distribution (51-52% girls)
was not different between the surveys. Breast feeding was
reported above 90% in all surveys. Atopic family his-
tory was reported in 20.5%, 23%, 22%, and 18% of the
school children in the 1992, 1997, 2002, and 2007 sur-
veys, without a significant difference. Health insurance
coverage was reported in 72.8%, 70.5%, 75%, and 79.1%
of the school children in 1992, 1997, 2002, and 2007
surveys, with a significant difference between 1992 and
1997, 2007. Having a pet at home was reported almost
two to three times that of 1992 in 1997, 2002, and 2007,
respectively (7.9%, 22.9%, 21%, and 14.4%, respec-
tively). Passive smoking because of parents was reported
significantly lower than 1992 in the further surveys (74%,
64%, 64.1%, and 65.5%, respectively).

Current prevalence of asthma (8.3%, 9.8%, 6.4%, and
3.3%, respectively), wheeze (11.9%, 13.3%, 6.4%, and
3.1%, respectively), hay fever (15.4%, 14.1%, 7.2%, and
3.1%, respectively), and eczema (4.0%, 4.3%, 1.8%, and
1.2%, respectively) was significantly lower in 2002 and
2007, than in 1992 (Table 2). POR, after the adjustment
for potential risk factors, suggested an abrupt decrease in
the 2007 survey compared with the 1992 survey, with OR
in the range 0.18-0.24 for asthma, wheeze, and hay fever.
Figure 2 shows the changes in the prevalence of asthma

A.U.DEMIR ET AL.

and allergic diseases and the number of participated
schoolchildren in the four surveys. Because of the change
in the school system in 1998, number of children dropped
into almost half of that of the 1992 survey in 2002 and
2007 surveys.

Incidence of Asthma and Wheeze

A total of 474 of the 729 (64.9%) schoolchildren par-
ticipated in both surveys, conducted 6 months apart in
2007. Those who did not participate in the second sur-
vey had a higher proportion of pet holding as ever (55.5%
and 42.6%, respectively) and current (19.2% and 13.6%,
respectively), wood or coal use for fuel (35.5% and
26.4%, respectively) and higher age (mean and SD, 12.0
(2.3) years and 10.1 (1.9) years, respectively) than those
children who participated in both surveys.

Of these 474 school children, 4 had new onset asthma
and 5 had new onset wheeze. The incidence rates were
0.9/100 children (95% CI: 0.02/100 children to 1.8/100
children) for asthma and 1.1/100 children (95% CI:
0.1/100 children to 2.1/100 children) for wheeze. Ages
were 11 (in 2), 13, and 14 years and all were boys in the
new onset asthma cases. Ages were 9, 11, 12, 13, and 16
years and 4 were boys in the new onset wheeze cases.

Factors Associated with Asthma and Wheeze

In the two surveys in 2007, physician-diagnosed asthma
and wheeze were reported in 56 and 48 children, respec-
tively.

Table 3 shows the factors associated with physician
diagnosed asthma. Breast feeding (OR: 0.3, 95% CI:
0.1-0.9), maternal smoking (OR: 2.0, 95% CI: 1.1-3.8),
infection in the past (OR: 6.4, 95% CI: 3.0-13.6), fam-
ily atopy (OR: 2.8, 95% CI: 1.5-5.1), and atopic disease

TABLE 1.—Demographic data and personal characteristics of the schoolchildren in 1992, 1997, 2002, and 2007 surveys.

1992 (n: 1036)

1997 (n: 738) 2002 (n: 621) 2007 (n: 422) P (all surveys) P (1997/1992) P (2002/1992) P (2007/1992)

Age (year), mean (SD) 9.4 (1.6) 9.2 (1.5) 9.2 (1.5)
Gender, Girl 51.5 51.5 51.7
Having health insurance 72.8 70.5 75.0
Breast feeding 95.4 93.1 95.8
Family atopy 20.5 23.0 22.0
Pet ownership current 7.9 22.9 21.0
Passive smoking 74.0 64.0 64.1

9.2
52.0
79.1
94.8
18.0
14.4
65.5

(1.5) .10
.99
.003 .84 .09 .002
.06
18
<.001
<.001

<.001
<.001

<.001
<.001

.002
<.001

Notes. Comparison of the four surveys included school children, attending to the first five grades of the school. Percentages are given unless otherwise specified. Significant findings

are marked in bold type.

TABLE 2.—Current prevalence and comparison of asthma and allergic diseases of the school children in the 1992, 1997, 2002, and 2007 surveys.

1992 (n: 1068) % 1997 (n: 738) % 2002 (n: 621) % 2007 (n: 422) % P 1997 vs. 1992 2002 vs. 1992 2007 vs. 1992
(95% CI) (95% CI) (95% CI) (95% CI) (all surveys) POR* (95% CI) POR* (95% CI) POR* (95% CI)
Asthma 83 (6.5-10.1) 9.8 (7.6-12.0) 6.4 (4.4-8.4) 3.3 (1.5-5.1) <.001 0.9 (0.6-1.3)  0.6(0.4-0.9) 0.2 (0.1-0.4)
Wheeze 119 (10.1-13.7) 13.3(10.9-15.7) 6.4 (4.4-8.4) 3.1 (1.5-4.7) <001 120 (0.8-1.6)  0.5(0.3-0.7) 0.2 (0.1-0.4)
Hay fever 15.4(13.2-17.6) 14.1 (11.6-16.6)  7.2(5.2-9.2) 3.1(1.5-4.7) <001 0.7 (05-0.9)  0.3(0.2-0.5) 0.1 (0.1-0.3)
Eczema  4.0(2.8-5.2) 4.3 (2.7-5.9) 1.8 (0.8-2.8) 1.2 (0.2-2.2) .004 1.1 (0.6-1.8) 0.4(02-0.8) 0.4 (0.2-1.0)

Notes. Comparison of the four surveys included school children, attending to the first five grades of the school.

Significant findings are marked in bold type.

*Adjustments were made for age, gender, passive smoking, family atopy, breast feeding, and having social security in multiple logistic regression models.
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FIGURE 2.—Change in the number of schoolchildren (A) and the prevalence of asthma and allergic diseases and symptoms in the 1992, 1997, 2002, and 2007
surveys (*p < .05, after the adjustment for age, gender, passive smoking, family atopy, breast feeding and having social security in multiple logistic regression

models, reference group: 1992 survey).

(OR: 2.9, 95% CI: 1.5-5.5) were associated factors after
the adjustment for age and gender.

Table 4 shows the factors associated with reported
wheeze. Gender (girl, OR: 0.5, 95% CI: 0.2-0.9), pet
ownership in the past (OR: 3.5, 95% CI: 1.7-6.9), snor-
ing (OR: 3.5, 95% CI: 1.6-6.2), infection in the past
(OR: 9.2, 95% CI: 4.3-21.9), family atopy (OR: 2.8,
95% CI: 1.4-5.4), health insurance coverage (OR: 0.2,
95% CI: 0.1-0.5), wood or coal use for fuel (OR: 2.0,
95% CI: 1.1-3.8), atopic disease (OR: 3.9, 95% CI: 2.0—
7.7), and age (1-year increase, OR: 0.7, 95% CI: 0.6-0.9)
were associated factors after the adjustment for age and
gender.

Weight, height, and BMI were not related with asthma
or wheeze. Separate analyses in boys and girls and in
quartiles did not reveal any significant finding.

DISCUSSION

Comparison of a series of four cross-sectional studies,
5 years apart in the same primary school in Ankara,
Turkey, revealed a decreasing trend of asthma and aller-
gic diseases in the two recent surveys of 2002 and 2007
compared with that of 1992. The trend was stronger in
the 2007 survey. Decreased proportion of passive smok-
ing and increased proportion of government coverage of
insurance to those who do not have a regular job in the lat-
ter surveys (2002 and 2007) might partially explain these
findings. Repeated survey in the same school children 6

months apart revealed incidence of asthma as 0.9/100
children and wheeze as 1.1/100 children.

Prevalence of Asthma and Allergic Diseases

In both the 2002 and 2007 surveys, prevalence of asthma
and allergic diseases was lower than that of 1992. This
trend was preserved after the adjustment of potential
risk factors and was stronger in 2007 than that in 2002
(Table 2). Among the potential risk factors, proportion
of passive smoking decreased, pet holding and health
insurance coverage increased from 1992 to 2007. Passive
smoking is a well-known risk factor for asthma and aller-
gic diseases in children (12). Association between pet
exposure and asthma is controversial (13). Although sur-
vey data are not adequately detailed to characterize the
exposure, pet ownership has increased in the surveys after
1992, which could partially explain the decreasing trend
of asthma and allergic diseases. However, pet exposure
was not associated with asthma and allergic diseases in
our surveys. Factors that could not be assessed in this
study including air pollution, indoor air pollution, allergen
sensitization, and obesity could be related to this trend.
Our analysis suggested the protective role of using nat-
ural gas as fuel in the last 10 years. Parents who could
not afford natural gas and use wood or coal reported more
frequent wheeze in their children, because of indoor air
pollution.

It could be likely that children who were sick because
of asthma might have not been in the school and not be
reached in the survey. This would result in an underes-
timation of the prevalence of asthma. Health selection
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TABLE 3.—Association between asthma and personal characteristics of the schoolchildren.

No asthma Asthma Crude OR Adjusted OR
(n: 418) (n: 56) (95% CI) (95% CI)

Gender

Boy 45.7 53.6 1

Girl 54.3 46.4 0.7 (0.4-1.2)
Breast feeding 96.1 89.3 0.3 (0.1-0.8) 0.3 (0.1-0.9)
Breast feeding >4 months 83.1 71.7 0.5 (0.2-1.0)
Pet ownership

Never 58.3 51.8 1

Current 13.7 12.5 1.0 (0.4-2.4)

Past 28.0 35.7 1.4 (0.7-2.6)
Passive smoking 66.3 69.6 1.1 (0.6-2.1)
Mother smoked 21.8 35.7 1.9 (1.0-3.6) 2.0 (1.1-3.8)
Snoring 16.3 25.0 1.7 (0.8-3.2)
Respiratory infection in the past 5.3 25.0 5.9 (2.8-12.5) 6.4 (3.0-13.6)
Mother illiterate 2.6 7.1 2.8(0.8-9.2)
Father illiterate 1.9 1.8 0.9 (0.1-7.5)
Family atopy 15.8 35.7 2.9 (1.6-5.4) 2.8 (1.5-5.1)
Atopic disease® 13.5 32.1 3.0 (1.6-5.6) 2.9 (1.5-5.5)
Order of the child

Single child 9.8 12.5 1

Have a younger sib 33.1 30.4 0.7 (0.2-1.8)

Have an elder sib 57.1 57.1 0.7 (0.3-1.9)
Having health insurance 81.6 74.5 0.6 (0.3-1.2)
Wood or coal use for fuel 26.9 214 0.7 (0.3-1.4)
Margarine consumption 36.7 39.3 1.1 (0.6-1.9)
Daily milk intake, >1 glass 41.6 434 1.0 (0.6-1.9)
Daily coke consumption 9.6 7.1 0.7 (0.2-2.4)
Daily egg eating 11.11.7 10.9 0.9(0.3-2.2)
Age (year), mean (SD)° 10.1 (1.9) 9.8 (1.9) p:0.21
Height (cm), mean (SD)° 138.9 (13.4) 138.5(11.8) p: 0.76
Weight (kg), mean (SD)® 34.5(10.2) 33.8 (8.3) p: 0.64
BMI (kgm_?), mean (SD)" 17.8 (2.9) 17.5(3.1) p: 0.41

Notes. Adjustments were made for age and gender. Significant findings are marked in bold type.

“Presence of eczema or hay fever.

PInformation was available for height in 406, for weight in 442 and for BMI in 402 children.

bias could have influenced the comparison of these four
surveys, if there were higher proportion of sick children
because of asthma in two recent surveys (2002 and 2007)
than the 1992 survey. However, participation rates were
almost similar in the four surveys and such a major prob-
lem (high proportion of asthmatic children who were not
at school during the survey) was not noticed in the two
recent 2002 and 2007 surveys. Therefore, this possibility
is not likely to explain our findings.

Although two recent surveys in different regions of
Turkey found an increasing prevalence of asthma, our
study found a decline in the prevalence of asthma
and allergic diseases in the last 10-15 years (10, 11).
Conflicting results could be due to the climate, dietary
habits, and allergic sensitization of the regions.

In a series of cross-sectional studies in Edirne, preva-
lence of asthma and current wheeze was increased in 2004
compared with thatin 1994 (14). These findings were con-
tradictory to our study in Ankara. The methodology of
the two studies (Ankara and Edirne surveys) was similar.
The prevalence in 1994 in Edirne was lower than that of
our survey in 1992, but increased to almost twice that of
1994 in 2004. Changes were almost similar for wheeze
and diagnosis of asthma, thus differences in the recog-
nition of symptoms by parents was not likely to explain

the contrasting findings. Edirne survey included children
from both low and high socioeconomic status, whereas
Ankara survey included children from a single school.
Socioeconomic status of the children from the vicinity
of the school or parents who were sending their chil-
dren to the surveyed school might have changed in the
last 1015 years. This might be related to the decreased
prevalence of asthma and wheeze in 2002 and 2007 com-
pared with 1992 in Ankara surveys. Use of natural gas in
Ankara in the last 10—15 years could be responsible for the
lower amount of air pollution in the vicinity of the school
and could have contributed to the decreasing prevalence
of asthma in the two surveys in 2002 and 2007 com-
pared with 1992. Wide-scale studies from these regions
with the assessment of atopy and air pollution would
be helpful to explain the differences between the preva-
lence of asthma and wheeze in this survey and Edirne
survey.

Incidence of Asthma

One of the main objectives of this study was to assess the
incidence of asthma. Studies from different parts of the
world found incidence of asthma in children in the range
of 0.5/100 person/year to 1.3/100 person/year (15-22).
The estimate in our study (0.9/100 children) is within the
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TABLE 4.—Association between wheeze and personal characteristics of the schoolchildren.

No wheeze Wheeze Crude OR Adjusted OR
(n: 426) (n: 48) (95% CI) (95% CI)

Gender

Boy 44.9 62.5 1 1

Girl 55.1 37.5 0.4 (0.2-0.9) 0.5 (0.2-0.9)
Breast feeding 95.5 93.8 0.7 (0.2-2.4)

Breast feeding >4 months 82.1 80.5 0.9 (0.4-2.0)
Pet ownership

Never 59.2 41.7 1 1

Current 13.9 104 1.0 (0.3-2.9) 1.1 (0.3-3.1)

Past 26.9 47.9 2.5 (1.3-4.7) 3.5 (1.7-6.9)
Passive smoking 65.6 77.1 1.7 (0.8-3.5)
Mother smoked 22.3 333 1.7 (0.9-3.3)
Snoring 15.1 37.5 3.3(1.7-6.4) 3.5 (1.6-6.2)
Respiratory infection in the past 5.2 29.2 7.5 (2.5-16.1) 9.2 (4.3-21.9)
Mother illiterate 2.6 8.3 3.4 (1.0-11.2) 2.4(0.7-8.5)
Father illiterate 1.6 4.2 2.6 (0.5-12.8)
Family atopy 16.0 375 3.1 (1.6-5.9) 2.8 (1.4-5.4)
Atopic disease” 13.2 38.3 4.0 (2.1-7.8) 3.9 (2.0-7.7)
Order of the child

Single child 10.8 4.2 1

Have a younger sib 33.1 29.2 2.2 (0.5-10.4)

Have an elder sib 56.1 66.7 3.0(0.7-13.3)
Having health insurance 83.4 58.3 0.2 (0.1-0.5) 0.2 (0.1-0.5)
Wood or coal use for fuel 24.6 41.7 2.1 (1.1-4.0) 2.0 (1.1-3.8)
Margarine consumption 39.6 375 1.0 (0.5-1.9)
Daily milk intake, >1 glass 413 45.5 1.1 (0.6-2.2)
Daily coke consumption 9.0 114 1.2 (0.4-3.9)
Daily egg eating 10.4 21.3 2.3 (1.0-4.9) 2.1(0.9-4.6)
Age (year), mean (SD)° 10.2 (1.9) 9.3 (1.7) p:0.003 0.7 (0.6-0.9)°
Height (cm), mean (SD)° 139.3 (13.1) 135.0 (13.9) p: 0.05
Weight (kg), mean (SD)° 34.6 (9.9) 32.7 (10.1) p:0.24
BMI (kgm™), mean (SD)" 17.8(2.9) 17.7(3.0) p: 0.85

Notes. Adjustments were made for age and gender. Significant findings are marked in bold type.

#Presence of eczema or hay fever.

PInformation was available for height in 406, for weight in 442 and for BMI in 402 children.

“OR calculated for 1 year increase in age.

range of these studies. These studies had a median dura-
tion of follow-up as 7 years (range: 1-12 years), and a
median size of 2614 (range: 291-26, 265), with only one
study sized smaller than ours. Incidence rate is reported
for 1 year, but our surveys were repeated 6 months apart.
Possibly the incidence rate of asthma “per year” could
be twice our finding (1.8/100 children), which would
be above to the higher end of the range. The smaller
size, shorter duration, and lack of objective assessment
of asthma in our study could partially explain the higher
estimate of incidence in our study than these studies.

The two surveys of 2007 could reach almost two-third
of the children. There was not a significant difference in
the proportion of gender, asthma and allergic diseases, and
related factors between the children who participated in
the two surveys and those who participated only in the first
survey, except for older age, higher proportion of wood or
coal use as fuel, and pet ownership in those who partici-
pated only in the first survey. Thus our finding for asthma
incidence is not likely to be an overestimate. However, we
could not evaluate the risk factors of asthma and wheeze,
because of the too few number of incident cases.

Factors Associated with Asthma and Wheeze

Previous studies revealed male gender, paternal asthma,
atopic skin prick testing, short period of breast feeding,
parental smoking, recurrent chest infections at 1-2 years,
eczema, maternal education less than high school grad-
uate, and maternal receipt of social aid as risk factors
for asthma (15-26). These included the factors that were
associated with asthma and wheeze in our study.

In our study, prevalence of wheeze was higher in
children of families who did not have health insurance
coverage. Most of these families had green card, which is
offered by the government to individuals who are not cov-
ered by other insurance organizations. These individuals
mostly do not have regular work and therefore represent
lower socioeconomic status in Turkey. Social factors may
be casual factors of a disease or may cause differences in
the quality or amount of medical care that a patient can
reach. In a birth cohort study in Sweden, lower socioeco-
nomic status (parental occupation: white collar vs. blue
collar) was associated with asthma (27). Controversy
exists about the relation between socioeconomic sta-
tus and asthma risk. Although some studies indicated
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increased prevalence of asthma with lower socioeconomic
status (27-29), some others failed to show this association
(30, 31).

Usage of wood or coal as a fuel was associated with
wheeze. Usage of these fuels could reflect the lower
socioeconomic status, as these are cheaper than natu-
ral gas. Pollutants in the smoke released by such fuels
include small particles, nitrogen dioxide, and sulfur diox-
ide, which may increase the risk of wheeze (32). Exposure
to fume-emitting heaters during the first year of life
was associated with an increased risk of having airway
hyperresponsiveness and recent wheeze (33).

Respiratory infections, caused by respiratory syncytial
virus and parainfluenza viruses, are common in the child-
hood and have been associated with asthma and recurrent
wheezing (34, 35). In our study, asthma was associated
with respiratory infection in the past. Increase in airway
inflammation and hyperresponsiveness, and response to
inhaled allergens are proposed mechanisms for increased
risk of asthma.

In our study, snoring was associated with wheeze.
Association between asthma and snoring has been
reported in previous studies (36, 37). Airway inflamma-
tion and a general vulnerability of the respiratory tract
because of viral infections and environmental exposures
were suggested as an explanation for the association
between asthma and snoring (37, 38).

Our study did not have an objective assessment of
atopy. Reported presence of atopic disease (current hay
fever or eczema) and family history of allergic dis-
eases was found as a strong risk factor for new onset
asthma in our study. Family history of allergic diseases
was assessed in the questionnaire and found as a strong
risk factor for the current prevalence of asthma previ-
ously (8, 9, 39). Review of the studies found associa-
tion between asthma and rhinosinusitis, and asthma and
eczema (40, 41).

Factors associated with asthma and wheeze in the
recent (2007) survey were similar to those found in the
2002 survey (8). However, in the 2007 survey we did not
find the protective role of regular milk consumption for
wheeze, which was reported in 2002. This could be due
to higher rate of milk consumption in this study (con-
sumption of milk at least 1 glass/day: 38.9% and 41.8%
in 2002 and 2007, respectively; no regular consumption
15.6% and 5.1% in 2002 and 2007, respectively).

Limitations and Weaknesses of the Study

Despite the weaknesses of the cross-sectional studies,
which include the difficulty in interpretation of causal-
ity, series of cross-sectional studies in the same school
children provided an opportunity to assess the change
in the prevalence of asthma and associated factors. Lack
of objective assessment of diseases, allergic sensitization,
and indoor allergens makes it difficult to confirm our find-
ings. Other factors related to atopic sensitization such as
family history of allergic diseases and atopic diseases (hay
fever and eczema) were used as markers of atopy. The
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two definitions for asthma in our study were physician-
diagnosed asthma and reported wheeze in the last 12
months. Both of these definitions have limitations. Access
to health care and biases in the diagnoses of asthma could
influence the validity of physician-diagnosed asthma.
Sources of bias for physician-diagnosed asthma include
misclassification of symptoms related to respiratory tract
infections as asthma (33), and higher likelihood of diag-
nosing asthma in children born to atopic parents, than
those born to non-atopic parents, who present with the
same symptoms. Although reported wheeze is not an
objective finding, it could identify the children who had
asthma symptoms, but did not receive the diagnosis of
asthma. Another limitation of our study was due to the few
cases of new onset asthma and wheeze in the two repeated
surveys, which precluded us from investigating the factors
associated with the incidence of asthma and wheeze.

SUMMARY

Investigation of asthma among schoolchildren suggested
a decline in the prevalence of asthma and allergic dis-
eases in 2002 and 2007 compared with 1992. Decreased
rate of passive smoking during the time period could
be related to this trend. Repeated survey in the same
school children 6 months apart found asthma incidence
as 0.9/100 children. Infection in the past, family atopy,
and atopic disease (eczema or hay fever) were associated
with asthma and wheeze. Maternal smoking and lack of
breast feeding were associated with asthma. Male gender,
pet ownership in the past, lack of health insurance cover-
age, snoring, and wood or coal use as fuel were associated
with wheeze. Studies with objective assessment of indoor
air pollution and allergic sensitization would help to elicit
the associations found in this study.
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