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ENVIRONMENTAL DETERMINANTS

Prevalence of Self-Reported Asthma in Urban and Rural Areas of Turkey
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Background and purpose. The risk factors for asthma in rural and urban population of Turkey are not well known. In this study we examined the
effects of risk factors on the prevalence of asthma in adults living in rural and urban areas using data from a representative sample.Methods. Parents
and grandparents of students from 20 randomly selected primary schools in urban and rural areas of Kirikkale, Turkey, were asked about respiratory
diseases using the respiratory questionnaire, which were returned to us by their children.Results. Out of 13,225 parents and grandparents of primary
school students 12,270 returned the questionnaires, for an overall response rate of 92.7%. The prevalence of asthma was more common in adults
living in rural areas than in urban areas (10.8% vs. 6.2%, p< .0001, respectively). Asthmawasmore prevalent in women exposed to biomass smoke
than those who were not exposed to it in rural areas (14.8% vs. 6.6%, p¼ .0001, respectively). Frequent childhood respiratory infections were more
common in adults living in rural areas than in urban areas (18.2% vs. 10.9%, p < .0001, respectively). Exposure to biomass smoke and frequent
childhood respiratory infections were associated with an increased risk of asthma, after adjusting for possible confounding factors in the logistic
model for rural subjects. Chronic rhinitis (p ¼ .0001) and frequent childhood respiratory infections (p ¼ .0001) were associated with an increased
risk of asthma, after adjusting for possible confounding factors in the logistic model for urban subjects. Conclusions. The prevalence of asthma in
adults living in the rural areas of the Kirikkale Region in Central Turkey was significantly higher than that in the urban population. Exposure to
biomass smoke and childhood respiratory infections were more common in adults living in rural areas. The higher rate of asthma in adults living in
rural areas may be due to a higher frequency of childhood respiratory infections and exposure to biomass smoke.
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INTRODUCTION

Bronchial asthma is the most frequent chronic respiratory
disease in adults. The prevalence of asthma varies consider-
ably between different world regions (1–3). Some studies
showed a higher prevalence of asthma in rural areas (4–6),
while others showed higher prevalence in urban areas (7–9).
However, previous studies on the prevalence of asthma in
Turkey have yielded different results. The prevalence of
asthma in Sivas, a city in the central region of Anatolia in
Turkey, was 4.5% (10). The current prevalence of asthma,
allergic rhinitis, and atopy in Antalya, a city in Southern
Anatolia, Turkey, were 9.4%, 27.7%, and 31.1%, respec-
tively (11). The prevalence of asthma in five urban centers
in Turkey was found to be 6.6%, and the difference in
asthma prevalence between these urban centers was statis-
tically insignificant (12). However, differences and the rea-
sons for the prevalence of asthma in Turkey have not been
studied sufficiently between rural and urban areas. In this
study, we investigated whether the prevalence of asthma
and its causes in rural and urban areas are different.

MATERIALS AND METHODS

Subjects

This study was carried out as part of an epidemiologic
survey conducted to assess the characteristics of respira-

tory symptoms and other diseases in Kirikkale, Turkey, in
2004 (13). Questionnaires concerning respiratory symp-
toms were distributed to students from 20 randomly
selected primary schools in Kirikkale (6 schools in rural
areas and 14 schools in urban areas). Fifth, sixth, and
seventh elementary school grade students were given
questionnaires (11, 12, and 13 age groups). The students
were asked to interview their parents and grandparents and
return the completed questionnaires within a few days. All
respondents signed informed consent form, and the study
was approved by the local ethics committee.

The majority of families living in rural and urban areas
of Kirikkale have stoves in their homes that are used as a
heating system during the winter months. These, with
good ventilation, usually use coal as fuel and do not
produce indoor air pollution; other stoves use liquefied
petroleum gas to cook food. On the other hand, some
families living in rural Kirikkale area have stoves that
use biomass fuel for cooking food in their kitchens. These
kitchens are constructed as mud-walled chambers in the
gardens of the dwellings; thus, the cooking work is con-
ducted inside small enclosures filled with heavy smoke
and with poor ventilation. Primarily wood, droppings,
grass, crop, and animal dung are used as biomass fuel in
these stoves.

In this study, questions related to biomass fuel expo-
sure included “the period of cooking with biomass fuel
(in years)” and “the frequency (times per week) of cook-
ing in the kitchen.” However, in analysis, only biomass
smoke exposure was assessed in the form of presence or
absence. Smokers were defined as current smokers and
ex-smokers.
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Definitions

Current asthma was defined as positive responses to all of
the following three questions (ATS questions 20A, 20B,
and 20C3): (1) “Have you ever had asthma?,” (2) “Do you
still have it?,” and (3) “Was it confirmed by a doctor?” (14).

Frequent respiratory infections during childhood were
defined as a positive response to the question: “Have you
had frequent respiratory infections during childhood?”
(Almost every year in which respiratory disease was
reported during childhood was defined as a retrospective
report of frequent childhood respiratory infection.) Subjects
with a negative response were included in the control group.

Chronic rhinitis was defined by a “yes” response to the
following question: “Did you have hay fever or rhinitis?”

Statistical Analysis

Statistical analyses were performed using a statistical soft-
ware (SPSS for Windows, version 10.01; SPSS, Chicago,
IL, USA).

The chi-square test was used for testing differences in
the prevalence of symptoms between groups. The differ-
ences between groups were assessed with Student’s t-test
and Mann–Whitney U-test as appropriate for continuous
variables. Prevalence odds ratios (ORs) and their 95%
confidence intervals (CIs) were calculated using the
Mantel–Haenszel method.

Logistic regression was used to calculate ORs and 95%
CIs for the associations between asthma with age, gender,
body mass index (BMI) (<30 kg/m2¼ 0;�30 kg/m2¼ 1),
income (>$200 or €155 monthly ¼ 0; <$200 or €155
monthly ¼ 1), education (none ¼ 0; primary school ¼ 1;
secondary school ¼ 2; high school ¼ 3), smoking, expo-
sure to smoking during childhood, and frequent respiratory
infections during childhood.

Data are presented as mean� standard deviation, unless
otherwise indicated. The value of p < .05 was assumed to
be statistically significant.

RESULTS

Out of 13,225 parents and grandparents of primary school
students 12,270 returned the questionnaires for an overall

response rate of 92.7%. However, complete data for all
analyses were obtained from 12,074 subjects (13).

Subjects in Rural Areas

Out of 3001 parents and grandparents of primary school
students 2784 returned the questionnaires, giving an over-
all response rate of 92.7%. A total of 346 further subjects
were excluded from the study because of their responses
“do not know” and/or “not sure” to the questions related to
asthma and because of incomplete responses to other ques-
tions. All analyses were performed on 2438 (81.2%)
subjects.

Subjects in Urban Areas

Out of 10,224 parents and grandparents of primary school
students 9986 returned the questionnaires, for an overall
response rate of 97.7%. A total of 350 subjects were further
excluded from the study because of their responses “do not
know” and/or “not sure” to the questions related to asthma
and because of incomplete responses to other questions.
All analyses were performed on 9636 subjects. The higher
exclusion rate in rural areas, which is more than three times
that of urban subjects (12.4% vs. 3.5%), may be attributed
to the lower level of education in rural areas.

Table 1 shows the characteristics of the subjects from
urban and rural Kirikkale areas. Smoking was more pre-
valent in adults living in urban than in rural areas. The
education level in rural areas was lower than that in urban
areas.

Asthma and frequent childhood respiratory infections
were more prevalent in adults living in rural areas than in
urban areas (Table 2). Chronic rhinitis prevalence in both
regions is similar.

Asthma was more prevalent in women exposed to bio-
mass smoke than those in rural areas whowere not exposed
to it (14.8% vs. 6.6%, OR: 2.4 [95% CI 1.9–3.0], p ¼
.0001, respectively).

Exposure to biomass smoke and frequent childhood
respiratory infections were associated with an increased
risk of asthma, after adjusting for gender, age, BMI,
income, and education in the logistic model in rural sub-
jects (Table 3).

TABLE 1.—The characteristics of the subjects included in the study from urban and rural areas of Kirikkale.

Characteristics Subjects from urban (n ¼ 9636) Subjects from rural (n ¼ 2438) P-value

Age (year) 44.1 � 11.6 46.6 � 13.1 .0001
Female gender: n (%) 5065 (52.6) 1308 (53.7) .3
Education: n (%)
None 1134 (11.8) 689 (28.3) .0001
Primary school 5416 (56.2) 1179 (48.2) .0001
Secondary school 2232 (23.2) 547 (22.4) .6
High school 854 (8.9) 26 (1.1) .1

Monthly income: n (%)
<$200 or €155 7963 (82.6) 1898 (77.9) .0001

Smoking: n (%) 3448 (35.8) 817 (33.5) .03
Body mass index (kg/m2) 26.5 � 4.3 26.0 � 4.9 .0001
Biomass exposure: n (%) – 903 (32.4) 783 (32.1)

Note: Data are given as mean � standard deviation or n (%).
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Chronic rhinitis and frequent childhood respiratory
infections were associated with an increased risk of
asthma, after adjusting for gender, age, BMI, income,
and education in the logistic model. BMI was a risk factor
for asthma in urban subjects (Table 4).

Table 5 indicated the risk factors for asthma in adult life
after adjusting for possible confounding factors in logistic
regression model for all subjects. Chronic rhinitis and
frequent childhood respiratory infections were associated
with an increased risk of asthma for all subjects.

DISCUSSION

This study revealed that asthma was more common among
subjects living in rural areas than among those living in
urban areas. The higher rate of asthma in adults living in
rural areas may be attributed to a higher frequency of child-
hood respiratory infections and exposure to biomass smoke.

Frequent childhood respiratory infections were more com-
mon among subjects from rural areas than those from urban
areas. In addition, some women in rural areas were exposed
to biomass smoke. The prevalent rate of asthma in women
exposed to biomass smoke in rural areas was found to be
higher than that in those who were not exposed to it in the
same region, which supports this thesis. In the logistic
model, important associations between asthma and expo-
sure to biomass smoke and frequent childhood respiratory
infections provide additional evidence for the proposed
relationship. Studies, from population sample, indicated
that frequent respiratory infections during childhood might
play an important role in the occurrence of asthma during
adult life (15–19). However, little is known about exposure
to biomass smoke as a risk factor for asthma. Biomass fuel
included primarily wood, droppings, grass, crop, and
animal dung. Epidemiological data suggest that there is a
causal relationship between the amount of increased wood
smoke and health effects (20, 21). Wood smoke is known to
contain such compounds as carbon monoxide, nitrogen
oxide, sulfur oxide, aldehydes, polycyclic aromatic hydro-
carbons, and fine, inhaled, particulate matter (22).
Toxicological studies on animals show that wood smoke
can disrupt cellular membranes, depress macrophage activ-
ity, destroy ciliated and secretory, respiratory, and epithelial
cells, and cause some changes at the level of biochemical
enzymes (23). The health effects are similar because
tobacco and biomass smoke contain many of the same
toxic substances. It is plausible that exposure to cooking
smoke can impair pulmonary defense mechanisms and
increase the risk of developing asthma or increase the fre-
quency and severity of attacks in asthmatic people (24).
These findings should be supported by further prospective
longitudinal studies.

TABLE 2.—The prevalence of asthma, FCRI, and chronic rhinitis of the subjects included in the study from urban and rural areas of Kirikkale.

Subjects from urban Subjects from rural OR P-value

Asthma: n (%) 602/9636 (6.2) 263/2438 (10.8) 1.8 (1.5–2.1) .0001
FCRI: n (%) 1052/9621 (10.9) 443/2432 (18.2) 1.8 (1.6–2.0) .0001
Chronic rhinitis: n (%) 3028/9607 (31.5) 741/2431 (30.5) 0.9 (0.8–1.0) .3

Note: FCRI, frequent childhood respiratory infections.

TABLE 3.—The risk factors for asthma in adult life after adjusting for
possible confounding factors in logistic regression model for rural group.

Asthma

OR (95% CI) P-value

Male gender 0.7 (0.4–1.1) .1
Higher age 2.0 (1.4–2.9) .0001
Lower income 0.6 (0.4–0.8) .009
Higher education 0.8 (0.7–1.1) .3
Smoking 1.1 (0.8–1.7) .3
Exposure to biomass smoke 1.5 (1.0–2.2) .02
Body mass index 1.0 (0.7–1.4) .9
FCRI 3.7 (2.7–5.0) .0001
Chronic rhinitis 1.8 (1.4–2.5) .0001

Note: FCRI, frequent childhood respiratory infections.

TABLE 4.—The risk factors for asthma in adult life after adjusting for
possible confounding factors in logistic regression model for urban group.

Asthma

OR (95% CI) P-value

Male gender 0.5 (0.4–0.6) .0001
Higher age 2.0 (1.6–2.6) .0001
Lower income 1.2 (0.9–1.6) .1
Higher education 0.8 (0.7–0.9) .001
Smoking 1.3 (1.0–1.6) .007
Body mass index 1.6 (1.3–1.9) .0001
FCRI 5.5 (4.5–6.7) .0001
Chronic rhinitis 1.9 (1.6–2.3) .0001

Note: FCRI, frequent childhood respiratory infections.

TABLE 5.—The risk factors for asthma in adult life after adjusting for
possible confounding factors in logistic regression model for all subjects.

Asthma

OR (95% CI) P-value

Male gender 0.5 (0.4–0.6) .0001
Higher age 2.0 (1.6–2.5) .0001
Lower income 0.9 (0.7–1.1) .3
Higher education 0.7 (0.6–0.8) .0001
Smoking 1.3 (1.0–1.5) .004
Body mass index 1.0 (1.0–1.0) .0002
FCRI 5.0 (4.2–5.9) .0001
Chronic rhinitis 1.9 (1.6–2.2) .0001

Note: FCRI, frequent childhood respiratory infections.
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Previous studies on asthma prevalence in rural and
urban groups have yielded conflicting results. Some stu-
dies showed a higher prevalence of asthma in rural areas
(4–6) while others showed a higher prevalence in urban
areas (7–9). In a multicenter study evaluating the preva-
lence of allergic diseases in the general adult population in
Turkish rural areas the prevalence of asthma was 8.5% in
males and 11.2% in females. In urban areas, the corre-
sponding prevalence in males was 6.2% and that in
females was 7.5%. This study indicated that adults living
in rural areas were at higher risk for all allergic diseases
than those living in urban areas (25). In line with present
data, in a study of the adult population in Eastern Turkey,
the prevalence of doctor-diagnosed asthma in adults living
in rural and urban areas was 5.5% and 3.1%, respectively
(26). As shown in the above studies, the prevalence of
asthma in Turkish rural areas is higher than in urban
areas. According to the present data, a low level of educa-
tion in rural areas can lead to inadequate or incorrect
treatment of infections in childhood; this can play an
important role in the development of asthma in adult age.
Although there is a significant relationship between rhini-
tis and asthma, the prevalence of rhinitis in both regions is
similar, suggesting that it does not play a role in regional
differences.

In this study, the biomass smoke in rural areas and
smoking in cities were risk factors for asthma according
to multivariate analysis. Furthermore, several studies indi-
cated that active smoking may play an important role in the
development of asthma among adults (27–29). The differ-
ent levels of exposure to irritants in different populations
may be important in asthma.

Potential limitations of our study, as in some other
epidemiological studies, were that the presence of asthma
was determined from self-reports by subjects. People more
likely report symptoms if they have an abnormal psycho-
logical condition, such as anxiety or depression (30, 31).
Furthermore, the people themselves could not remember
their childhood respiratory diseases, but their parents gave
their children information about childhood diseases.
Subjects may not have realized their coughing or other
chronic lung disease. However, there are weaknesses in
the study design for assessing frequent childhood respira-
tory infections, which are likely subject to recall bias. It is
very difficult to define “definite asthma” in this study.
However, all epidemiological studies on the basis of the
questionnaire can be seen in the similarity of errors.

CONCLUSIONS

The prevalent rates for asthma in adults living in the rural
areas of Kirikkale Region in Central Turkey were signifi-
cantly higher than the rates of the region’s urban population.
Exposure to biomass smoke and childhood respiratory
infections were associated with an increased risk for asthma.
The higher incidence of asthma in adults living in rural areas
may be due to a higher frequency of childhood respiratory
infections and exposure to biomass smoke.
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