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Prevalence of asthma among children in an industrial town
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Studies of the prevalence of asthma should be supported by objective markers.
We aimed to measure the prevalence of childhood asthma in a particular area
and age group using a questionnaire, and to compare the results with the
rates of asthma diagnosed by objective measures.

All students aged 13-14 (n=1511) in Kemalpasa, Izmir, were included in the
study. Children whose responses on the ISAAC Phase-I Questionnaire revealed
current wheezing were invited to the district health center. The prevalence of
clinically proven asthma (current wheezing supported by objective markers)
was investigated.

The questionnaire was answered by 1373 (90.87%) students. Current wheezing
was indicated in 428 children (31.0%), significantly more in girls than in
boys (p<0.05). However, the prevalence of clinically proven asthma decreased
by 42.5% when using objective markers.

This study provided important epidemiologic information about the prevalence
of asthma as indicated by questionnaires as opposed to that indicated by
objective measures, especially in countries where the language lacks a word

for “wheezing.”

Key words: asthma, atopy, children, epidemiology, ISAAC, industry, risk factors.

Research regarding the prevalence of asthma
in the community is commonly performed
using questionnaire-based studies. In countries
with advanced health systems, a question
concerning “physician-diagnosed asthma”
provides a significant idea about the prevalence
of asthma. However, in countries like Turkey,
where the health system has yet to see some
of the advancements in place elsewhere, a
question about physician-diagnosed asthma
has limited value because of the high rates of
misdiagnosis as well as the use of misnomers
like allergic bronchitis instead of asthma as a
diagnosis. In such countries, it is more useful
to question respondents regarding “current
wheezing” instead.

The International Study of Asthma and Allergy
in Childhood (ISAAC) Phase One showed
large worldwide variations in the prevalence of
symptoms of asthma. In a number of studies,

not only environmental factors, but also reliance
on the ISAAC questionnaire alone were found
responsible for these variations!-3. With the
development of the ISAAC Phase Tiwo modules,
it became possible to determine the frequency
of symptoms and to test for objective markers
of asthma and allergy!.

Allergic diseases constitute a significant health
problem in Turkey. According to a recent
multicenter study, the mean prevalence rates
of wheezing and rhinitis in schoolchildren were
15.8% and 23.5%, respectively*5. It is well
known to those working in epidemiology that
perception of survey questions differs regionally,
even in communities using the same language.
When studying asthma and allergies, this can
pose a significant problem, especially in the
countries where the language lacks a word
for “wheezing.” This is the case in Turkish;
however, there do exist words denoting similar
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conditions. Consequently, either such words,
or else descriptions of the condition, are used
to replace “wheezing” in Turkish-language
questionnaires concerning asthma.

Material and Methods

This study was conducted in Kemalpasa, izmir,
Turkey. In 2010, the population of the entire
district was 91,276 and that of its center,
59,984. There were 5 elementary schools in
the distric center, and all students aged 13-
14 attending these schools were given the
ISAAC Phase One questionnaire. If a student
answered “yes” to the question, “Did you have
wheezing or whistling in the chest in the past
12 months?”, s/he was considered to have
asthma (current wheezing) and enrolled in
the study group?.

Permission was obtained from the local ethics
committee, the central and provincial directors
of the Ministry of Education and the town
governors. Written parental consent and student
assent were obtained separately for each
participant.

Study Design

Children with asthma (current wheezing)
1 determined
using ISAAC Phase One

Children with asthma (current
2 wheezing) invited to the family
physician’s office with their families

Parents given detailed family interview
3 (ISAAC Phase Two Questionnaire and
sociocultural status scale)

SPTs, PFTs, reversibility test and
4| exercise challenge test administered to

all participants
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I. FAMILY INTERVIEW
a) ISAAC Phase Two Questionnaire

ISAAC Phase Two questionnaire modules were
self-completed by parents of the participating
students at family physician’s office. Asthma
symptoms were investigated based on a positive
answer to the question: “Has your child had
wheezing or whistling in the chest in the
past 12 months?” Rhinitis symptoms were
investigated based on a positive answer to the
question: “In the past 12 months, has your
child had a problem with sneezing or a runny
or blocked nose when he/she did not have a
cold or the flu?”’6.

Data collected by the ISAAC Phase Two
questionnaire included demographic data
(gender, parental age, birthplace, parental
history of asthma and/or allergic rhinitis,
family income, level of parental education),
environmental conditions (exposure to animals,
i.e., pets and/or fur, exposure to smoke,
presence of dampness or mold in the house,
type of heating in the house), information
regarding duration of breastfeeding and time
of weaning was also obtained.

b) Sociocultural Status Scale

A scale developed by Borotav and Belek” to
assess social and cultural level was used.
Sociocultural status (SCS) was determined on
the basis of total points accorded to maternal
education level and social class designation:
2-3 points, low SCS; 4-5 points, middle SCS;
and 6-8 points, high SCS.

Mothers were divided in three groups according
to their level of education and given a score:
1) illiterate, or literate but did not graduate
from primary school (1 point); 2) graduated
from primary school but not middle school (2
points); 3) graduated from middle school or
beyond (3 points).

Social classes were determined by the
occupations of household members. 1. Higher
social class status was designated if the parents
were working in their own business or someone
else’s as lower- or mid-level workers (3 points).
2. Middle social class status was designated if
the parents were white collar or blue collar
workers who owned a small business (2 points).
3. Lower social class status was designated if
the parents were unskilled day laborers, or
unemployed (1 point.)
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II. SKIN PRICK TEST

All participants were administered skin-prick
tests (SPTs) for Dermatophagoides pteronyssinus,
Dermatophagoides farinae, Alternaria alternata, cats,
a grass mixture (Phleum pratense, Poa pratensis,
Dactylis glomerata, Lolium perenne, Festuca pratensis
and Avena eliator), a tree mixture (Betula
verrucosa, Alnus glutinosa and Coryllus avellena),
Olea europea, Blatella germanica, histamine and
negative controls. Standardized core allergen
extracts and controls were provided by ALK-
Abello, Horsholm, Denmark.

The tests were administered using a prick test
device on the volar surface of both forearms
and recorded after 15 minutes. The test for
a given allergen was considered positive if
the mean wheal diameter was 3 mm larger
compared with the negative controls.

III. PULMONARY FUNCTION TEST and
REVERSIBILITY TEST

Pulmonary function tests (PFTs) were performed
using a spirometer (Cosmed Pony FX) at a
health center. First, the children were informed
what would be done and how would it be
done; the best of three attempts was then
recorded for each child. In cases where the
FEV1/FVC ratio was less than 90%, it was
considered airway obstruction®, and inhaled
salbutamol (four puffs) was given. After 15-20
minutes, spirometry was repeated; an increase
of more than 12% in FEV1 or of at least 15%
in peak expiratory flow (PEF) was regarded
as reversibility.

IV. EXERCISE CHALLENGE TEST

We used an exercise challenge test to show
the presence of bronchial hyperresponsiveness
(BHR). In cases where spirometry was found
normal, an exercise challenge test was
performed!®. If, following six minutes of
running, there was a 15% decrease in FEV1,
it was regarded as BHR.

All SPTs and PFTs were evaluated by a pediatric
allergy fellow and PFT technicians.

V. DEFINITION of CLINICALLY PROVEN
ASTHMA

All children in the study group meeting at
least one of the following criteria were placed
in the “clinically proven asthma” group:

i) Children in whom asthma was diagnosed
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and/or who had been treated for asthma by
a doctor;

ii) Children who had positive reversibility on
the PFT;

iii) Children who had a positive exercise
challenge test.

Statistical analysis

The SPSS-15 statistical software package (SPSS
Inc., Chicago, IL) was used for the statistical
analyses. These included frequency and percent
distributions, calculation of prevalence rates
for asthma and potential risk factors, and
comparisons using chi-square and Student’s
t-tests. Multivariate logistic regression was used
to identify significant risk factors for asthma.

Results

The total number of students available was
1511; 1373 (90.8) were given the ISAAC
Phase One questionnaire. Among them, there
was a slight majority of girls (698, 50.5%).
Asthma (current wheezing) was reported by
428 (31%) students. Children with current
wheezing were invited to the family physician’s
office; 271 (63%) of those were selected for
further investigation. Results of the ISAAC
Phase Two questionnaire suggested asthma
(current wheezing) in 87.4% (237/271) of these
children. The prevalence of current wheezing
thus decreased by 12.6% upon administration
of the ISAAC Phase Two questionnaire.

Gender: Of the 428 children with current
wheezing, 188 (40.1) were male; 68 (25%) of
the 271 in children in the study group were
male (Table 1).

Family history of allergic disease: The history
of atopic diseases for the children’s mothers
and fathers (respectively) was: asthma, 21
(7.8%) and 9 (3.3%); seasonal allergic rhinitis,
45 (16.7%) and 18 (6.7%); and eczema, 8
(3.0%) and 9 (3.3%). For siblings, the history
of allergic disease was: asthma, 11 (4.1%);
seasonal allergic rhinitis, 36 (13.4%); and
eczema, 7 (2.6%).

Education level of the parents: The distribution
of mothers and fathers (respectively) among
the three education levels designated in the
study was: illiterate (14.8% and 4.9%); middle
(67.7% and 55%); and high (17.5% and 40.1%).

Exposure to smoking: The rate of passive
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Table I. Distribution of Selected Personal, Family and Health-Related Characteristics of Children Studied

n %
Male gender 68 25
Current rhinitis 223 82.9
Family history of asthma (n, %) 41 15.2
Family history of eczema (n, %) 19 7.1
Family history of allergic rhinitis (n, %) 77 28.6
Migration 185 69
Exposure to animals/pets (n, %) 22 8
Presence of mold or dampness in house (n, %) 173 63.8
Family monthly income of <320 USD 19 7
Exposure to smoking inside current house 161 59.9
Duration of breastfeeding (>6 months) 218 81.3
Starting month for weaning (>6 months) 221 83.4
Reversibility in pulmonary function test 44 18.2
Bronchial hyperreactivity 27 11.2
Presence of atopy (>3 mm) (n, %) 53 19.9
House dust mites 50 18.8
Grass pollen 18 6.8
Blatella germanica 11 4.1
Olea europea 8 3
Trees 5 1.9
Cat 4 1.5
Alternaria 3 1.1

exposure to smoking was 59.9%. In 46 (17.1%)
of these cases, it was the mother who smoked;
in 138 (51.3%) cases, it was the father; and
in 31 (11.6%) instances, both parents smoked.

Distribution of sociocultural status: Most
of the children’s families were in the middle
SCS group (65%); the remainder were in the
high (18%) and low (16%) groups.

Heating device: A great majority of the families
(80.2%) used a stove (either wood or coal)
for heating.

The distribution of selected personal, family
and health-related characteristics of the children
in the study is shown Table I.

Atopy: Of the 53 (19.9%) children with atopic
asthma, 23 (27.5%) were male. Atopic asthma
was more frequent in boys (p<0.001) and in
children whose mother had seasonal allergic
rhinitis (OR 1.74, 95%, CI 1.25-2.37). The risk
factors for atopic asthma are shown in Table II.

Asthma with rhinitis: Rhinitis accompanying
asthma was very common (n=223; 82.3%).
Among the children who had asthma with
rhinitis, 50 (22.4%) were male. This condition

was significantly more frequent in girls
(p<0.05).

Clinically Proven Asthma and the Effect of
Risk Factors

Of the 156 (57.5%) children who had clinically
proven asthma, 43 (27.5%) were male.
Clinically proven asthma was more common
in the combined lower and middle SCL groups
(88.4%), and in migrants (84.6%), but this
was not found significant using multivariate
logistic regression. Clinically proven asthma
was, however, significantly more common
in children with a positive family history of
asthma, and a positive history of paternal
atopy (Table III).

Discussion

This study demonstrated that asthma prevalence
as determined by the use of questionnaires in
countries such as Turkey where the native
language lacks a word for “wheezing” is
nearly twice the real prevalence of asthma as
determined by objective measures. In our study,
we used the ISAAC Phase One questionnaire
to determine the prevalence of asthma among
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Table II. Distribution of Selected Personal, Family and Health-Related Characteristics of Children with
Clinically Proven Asthma and Atopic Asthma

Clinically proven Atopic asthma

i
Male gender 43 (27.5%) 23 (43.4%)
Asthma plus rhinitis 124 (79.4%) 41 (77.3%)
Asthma plus eczema 52 (33.3%) 13 (24.5%)
Family history of asthma 30 (19.2%) 9 (16.9%)
Family history of allergic disease 49 (31.4%) 21 (39.6%)
Exposure to smoking inside current house 92 (58.9%) 34 (64.1%)
Lower or middle sociocultural level 138 (88.4%) 41 (77.3%)
Presence of mold or dampness in house 34 (21.7%) 15 (28.3%)
Heating with stove 123 (78.8%) 36 (67.9%)
Migration 132 (84.6%) 36 (67.9%)

students aged 13-14 years in an industrial town.
We also evaluated the risk factors for asthma,
as in ISAAC Phase Two. Our study, however,
differed from ISAAC Phase Two in these
respects: the study group was not sampled from
the general population but instead consisted of
children labeled as asthmatic on the basis of
the ISAAC Phase One questionnaire; a different
age group was studied; serum total IgE and
eosinophil counts were not measured; and
an exercise challenge test was used for BHR
measurement. The strengths of this study were:
inclusion of the whole population instead of a
sample; and a detailed analysis of risk factors.

Since the vast majority of the subjects were
encountering spirometry for the first time,
the spirometric measurements revealed wide
variability. In order to increase the specificity
of the exercise challenge test, a 15% decline
was considered signicant. Because of that, some
asthmatic children may have been excluded.
Likewise, there may have been children who did
not meet the criteria for the “clinically proven
asthma” group, but who were in fact asthmatic.
However, the intention in this study was to
place emphasis on specificity over sensitivity
in the diagnosis of asthma. Confirming the
results of the questionnaire with a secondary
evaluation on the basis of objective measures
was the cornerstone of the study. Although a
high rate of asthma cases was found in our
study group on the basis of the questionnaire,
the clinically proven asthma rate of 57.5%
was much lower. Biichele et al.ll noted a
decreased rate in ISAAC Phase Two. Therefore,

we conclude in our study that determination
of asthma prevalence by questionnaire alone
may not be sufficient.

In the first ISAAC Phase Two study done in
our country, prevalence rates were 11.5% for
current wheezing, and 6.9% for physician-
diagnosed asthmal?. This prevalence increased
in recent years, and a multicenter ISAAC
Phase Two study showed that the frequency of
children who had ever experienced wheezing
ranged from 31% to 37.9% in various cities*.
Asthma prevalence in the Aegean region,
where Kemalpasa is located, increased from
3.8% in 1994 to 15.9% in 2004 1314, A recent
multicenter study in the same region found
the prevalence of lifetime wheezing to be
36%, and current wheezing, 15% (4). In our
study, the rate current wheezing was quite
high (31%). This may be due to the effects of
an industrialized, inner-city location. The high
frequency of nonatopic asthma also indicates
the contribution of unfavorable environmental
conditions as well.

Living in an industrial area may increase
respiratory morbidity, including asthma, due to
industrial air pollution!>16. In fact, the major
reason for conducting the study in Kemalpasa
was that higher asthma rates were expected,
due to heavy industrialization and air pollution,
a lower-level social and cultural structure, a
high number of migrants, overcrowded housing
and insalubrious environmental conditions.
The housing conditions of industrial workers
in Kemalpasa resemble those of inner-city
environments elsewhere. Asthma is prevalent
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Table III. Risk Factors for Clinically Proven Asthma

Subjects OR _value
n/N (95% CI) P
Family history of 30/156 1.29 (1.10-1.78) 0.029
asthma
Paternal history of 23/156 1.52 (1.14-2.65) 0.047

allergic disease

in inner-city children, has increased severity,
and for many patients poses difficulties in
regard to achieving control of their condition.
Some of the limitations to controlling asthma
in inner-city children relate to socioeconomic
factors, which contribute significantly to the
disease burden found in these children!”. Data
also indicate that poor and minority children
have higher rates of asthmal® 19,

According to a study done in Poland by Michnar
et al.16 based on the standard questionnaires,
asthma was diagnosed significantly more often
among children residing in an urban industrial
district than among those living in a rural
industrial district. On the other hand, a study
using ISAAC Phase One questionnaires in New
Zealand found no consistent evidence of an
effect on respiratory morbidity from natural
sulphur fumes, industrial air pollution or
climate; the indoor environment was thought
to be of greater importance20.

In our study, migration was found to be another
risk factor for asthma. Migrants provide a good
example of the effects of the environment.
While they have less asthma in their homeland,
asthma cases among them increase considerably
following their migration to an industrial
area. Clinically proven asthma was more
common in migrants than in other residents
in our study, but not significantly so. Features
common to Kemalpasa’s overall population,
such as low income, indoor air pollution
and unfavorable living conditons, contributed
to the high prevalence of asthma. Asthma
disproportionately impacts low-income ethnic
minority communities residing in urban areas.
Environmental risk factors, particularly those
related to housing and indoor air, may affect
the development or exacerbation of asthma?!.22.

Yet despite the high prevalence of asthma in
our study, allergic sensitization was found to
be low. This seemingly contradictory situation
has been found in ISAAC studies as well. For

example, ISAAC showed that the prevalence
of current asthma symptoms and exercise-
induced bronchial responsiveness was six- to
tenfold higher in England than in Albania. In
contrast, the frequency of allergic sensitization
in the two countries was similar?3.

We found clinically proven asthma to be more
frequent in families from low and middle
social and cultural levels. Similarly, in a recent
multicenter study, a history of parental asthma
and/or rhinitis and monthly family income
of <300 US dollars were reported to be risk
factors for current wheezing®. The ISAAC Phase
Three study has definitively established that
the prevalence of these diseases can indeed
be very high in non-affluent centers with low
socioeconomic conditions?4.

In our study, atopic asthma was more frequent
in boys and in children with a mother suffering
from allergic rhinitis. Atopy in males is
something that can be expected. But in a
recent multicenter study, males were more
frequent in the nonatopic group®.

A limitation of our study is that we did not
have a control group. This would have allowed
us to investigate the prevalence of asthma,
using objective measures, among children
without current wheezing as indicated by the
questionnaire. Another limitation concerns
the criteria for clinically proven asthma, since
although the specificity of the exercise test
is high, the sensitivity is low. A metacholine
test would have a higher sensitivity!0. We also
think it would provide a lower error rate, as
we have determined the diagnosis of asthma
in many ways, including family consultation,
physical examination and objective measures.

In conclusion, our data suggests that there is a
high prevalence of asthma in industrial areas.
However, the prevalence of asthma we found
decreased by almost half after using objective
measures for diagnosis. Our findings reveal
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that the asthma prevalence obtained using
questionnaire results may not always match that
obtained by objective measures. This situation
may be due to using questionnaires prepared
by native speakers of English in countries
where English is not the native language.
This should be considered in epidemiological
research on asthma. Using a questionnaire
alone to determine the prevalence of asthma
is insufficient. Finally, atopy may result in a
predisposition to asthma; however, residence
in an industrial area was considered to have
a role as well.
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