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Abstract

Purpose  There has been no community-based epidemiologi-
cal study on the relation of occupational exposures with
asthma, rhinitis, and eczema in Turkey. We examined the
relationship between occupational exposures and adult-
onset asthma, wheezing, allergic rhinitis, and eczema in a
Turkish adult population.

Methods The data was collected from 1,047 adults,
selected randomly from five distant family health centers.
Questionnaires were filled by family practitioners with the
help of interviews. The data included physician-diagnosed
asthma, allergic rhinitis, eczema, wheezing, and occupa-
tional exposures.

Results Wheezing in all the subjects was associated with
past exposure to irritants (OR: 1.7, 95%CI: 1.0-2.9),
wood/coal smoke (OR: 2.3, 95%CI: 1.0-5.3), metal dust (OR:
2.6, 95%CI: 1.2-5.7), volatile fumes (OR: 2.5, 95%CI:
1.1-5.3), and paper dust (OR: 3.7, 95%CI: 1.5-8.9). Past
exposure to dust (OR: 4.1, 95%CI: 1.2-14.2) and to irritants
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(OR: 6.5, 95%CI: 2.0-20.4) were associated with increased
prevalence of wheezing in nonsmokers, whereas current
exposure to irritants was associated with decreased preva-
lence of wheezing (OR: 0.1, 95%CI: 0.01-0.9) in these sub-
jects. In subjects who were regular smokers, exposure to
metal dust (OR: 2.8, 95%CI: 1.2-6.5), volatile fumes (OR:
2.3, 95%CI: 1.0-5.3), and paper dust (OR: 3.3, 95%CI:
1.3-8.6) were the main causes for wheezing. Physician-
diagnosed eczema was associated with occupational expo-
sure to chemical fumes (OR: 3.7, 95%CI: 1.3-10.6).
Conclusion The present study showed that occupational
exposures were associated with wheezing and eczema prev-
alence in the studied population. Nonsmokers could be
more vulnerable to respiratory effects of occupational expo-
sures due to healthy smokers effect.

Keywords Allergic diseases - Asthma - Occupation -
Eczema - Epidemiology

Introduction

Occupational exposures account for a significant proportion
of asthma and respiratory symptoms in adulthood
(Chan-Yeung and Malo 1995). Prevalence of asthma has
been on the rise during the recent decade, especially in
more industrialized countries. Exposure to industrial agents
is believed to be one of the environmental factors that con-
tribute to the rising incidence of asthma in adults. Numer-
ous occupational exposures have been associated with the
development of asthma. Vapor, dust, gas, and fume expo-
sures in occupational settings are the suspected agents in
these cases. The proportion of asthma linked to occupa-
tional exposures has varied from as low as 2% to as high as
36.5% in different countries (Arif et al. 2003).
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Asthma prevalence in adult population has increased to a
considerable degree in the urban areas of Turkey with a
prevalence rate of 6.2% in men and 7.5% in women (Kurt
et al. 2009). Rhinitis and dermatitis are also caused or
aggravated by occupational exposures. Adult-onset rhinitis
has been found to be increased in cleaners and medical pro-
fessionals in the European Community Respiratory Health
Survey II (Radon et al. 2008). Contact and irritant dermati-
tis were most frequently attributed to rubber chemicals,
soaps and cleaning agents, wet works, nickel, acrylics,
petroleum products and solvents in the occupational area
(Mc Donald et al. 2006; Meyer et al. 2000). Most of the
previous studies focused on the relation of asthma and/or its
symptoms with occupational exposures in a certain work-
place. However, in risky occupations, the workers who
develop symptoms often leave the job early and healthier
workers go onto work (healthy worker effect). Population
studies may overcome this “healthy worker” effect and may
provide information on the overall burden of occupational
diseases. So, population-based studies are needed to con-
firm the role of occupational exposures on the risk of
asthma and allergic diseases in adult population. Allergic
diseases are multifactorial diseases that occur because of
genetic susceptibility and environmental interaction. Occu-
pational exposure in the workplace is considered as one of
the important environmental factors for asthma and allergic
diseases in the adult population. Generally, the estimated
contribution of occupational exposures to adult asthma is
about 15% of the asthmatic population (Balmes et al.
2003). For other allergic diseases such as allergic rhinitis
(AR) and eczema, this contribution is known to be less. To
date, there is no community-based epidemiological study
on the relation of occupational exposures with asthma, rhi-
nitis, and dermatitis in Turkey. To show the occupational
risk factors for allergic diseases and to estimate the burden
of occupational causes in the population can help to
improve public health policy. The purpose of this study
was to examine the relationship between occupational
exposures and adult-onset asthma, AR, and eczema in a
Turkish adult population. This would help to estimate the
burden of occupational exposures for the occurrence of
these diseases.

Methods

The study population consisted of 1,047 people, 18 years
old or older, living in the urban area of Eskisehir, which is a
city in the inner western part of Anatolia. The study sub-
jects were randomly chosen from the registered population
of the family health centers. All the inhabitants of an area
have to register at a family center. Family health centers,
approximately, have 2,000-3,000 registered population in a
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particular residential area of the city. We selected five dis-
tant family health centers serving to different residential
areas to obtain a wide variety of information. Two hundred
and fifty subjects were invited at each center for the inter-
view from the registered population and 1,052 were
accepted. The data consisted of only adult-onset asthma,
allergic rhinitis, and eczema, which could be related to
occupational exposures. Information on work-related respi-
ratory symptoms (chest tightness, dyspnea, wheezing,
sneezing, or runny nose = rhinitis symptoms), current
wheezing, physician diagnosis of ever asthma, allergic rhi-
nitis and eczema, and occupational exposures were col-
lected by family doctors through interviews. Interviews
were carried out by a structured questionnaire, which was
prepared prior to study. The test—retest repeatability of the
questionnaire was found to be excellent in a group of 30
workers, who filled the questionnaire 2-3 weeks apart.
Questionnaire included questions on educational and
social status of the subjects, smoking characteristics (current
smoker (if yes pack/year), ex-smoker, nonsmoker). Occupa-
tional history was obtained with questions on the current
occupation, previous occupation(s) if any, and any kind of
exposure in the workplace. Occupational exposures of the
subjects were determined by their self-report of certain expo-
sures. Exposure to the following substances in the workplace
and their duration were assessed by the following questions:
Have you ever been exposed to any of those substances in the
workplace: No/Yes (If “yes” between which years...?)

Wood dust

Grain dust

Flour dust

Soldering or welding fumes

Chemical substance fumes

Wood or coal fumes

Metal dust or fumes

Textile dust (cotton, wool, etc.)

Cleaning agents (Detergent, hydrochloric acid, hypo-
chloric acid, etc....)

j- Volatile chemicals (paints, thinner, varnish, polish,
etc....)

Exhaust from machines or engines

Plastic and rubber fumes

Paper dust

Others if any not mentioned earlier

e

BB T

Work-relatedness of respiratory symptoms was assessed by
the following questions:

Do you have any of the following symptoms during work
(If yes, define the exposure substance and the time
duration):

a. Chest tightness
b. Shortness of breath
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c. Whistling sound or wheezing/rattle sound from the
chest
d. Runny nose or sneezing

Asthma, allergic rhinitis, and eczema information was
based on self-report of having ever been diagnosed by a
physician and the age when the diseases were first diag-
nosed defining by the “yes” response to the following:

Asthma: Have you ever had a diagnosis of asthma by a
physician? If yes, when?

Allergic rhinitis: Have you ever had a diagnosis of
allergic rhinitis by a physician? If yes, when?

Eczema: Have you ever had a diagnosis of eczema
(skin allergy) by a physician? If yes, when?

Current asthma, allergic rhinitis, and eczema were accepted
as diagnosis within the last year. Ever asthma, allergic rhi-
nitis, and eczema were accepted as diagnosis during a life-
time. Cases that were first diagnosed above 15 years old
were included in the analysis.

Family history of any of the aforementioned allergic dis-
eases in a first-degree relative was used to define as atopic
family history.

Prevalence of current wheezing was defined by the “yes”
response to the question of “Have you ever noticed a whis-
tling sound or wheezing/rattle sound from your chest
during the last year?”

Occupational exposures from the above-mentioned
sources were categorized as dust (wood dust, grain dust,
flour dust, metal dust, textile dust, and paper dust), fumes
(welding, chemical substances, burning wood or coal,
exhausts, and plastics), and irritants (detergents and volatile
chemicals). Association of the diseases with exposure in
each group was determined for the past and current expo-
sures. Analysis of individual agents was made separately,
considering their lifetime (ever) exposure.

The study was approved by the local ethics committee,
and the subjects gave informed consent for the study.

Statistical analysis

Values are expressed as mean =+ standard deviation (SD).
Student’s #-test for continuous variables and chi-square test
were used to compare the variables in the study group.
Multivariate logistic regression analysis was used to assess
the independent association between occupational expo-
sures and the diseases. Subjects without any disease were
categorized as reference group. The strength of the relation-
ship between exposures and the diseases was evaluated by
calculating the odds ratios (OR) and their 95% CI for all the
factors tested. Variables included in multivariate logistic
regression model were selected from these factors, which
had a significance of less than 0.05 in univariate analysis.

Age was analyzed as continuous covariate. All the other
variables were coded as categorical covariates, which were
taken to the model dichotomously. Association between
wheezing and occupational exposures was also investigated
in the nonsmoking group for a more specific assessment of
the associations with asthma. Differences were considered
as statistically significant if p <0.05. p Values <0.01 and
<0.001 were also depicted in the tables. The data was ana-
lyzed with SPSS computer program for Windows version
13.0.

Results

Among the 1,052 subjects who accepted to be interviewed,
1,047 questionnaires were appropriate for the final analysis.
Six hundred and fourteen subjects were women (58.4%) and
433 subjects were men (41.6%). The mean age was
41.5 + 14.6 years [median 39 (16-85)]. Three hundred and
thirty-four subjects (31.7%) were retired, and 142 (13.5%)
subjects were housewives. The other main job titles were as
follows: workers (24.1%), officials (8.6%), students (4.1%),
drivers (3.9%), cleaning workers (3.7%), farmers or farm
workers (2.4%), hairdresser or barbers (2.1%), teachers
(1.9%), nurses (1.5%), bakers (1.3%), and physicians (0.8%).

The prevalence of the conditions that were investi-
gated were as follows: physician-diagnosed ever asthma
was 10.1%, physician-diagnosed current asthma was
6.6%, physician-diagnosed ever allergic rhinitis was 7.8%,
ever eczema was 10.1%, and current wheezing was
22.1%.

Prevalence of work-relatedness of current respiratory
symptoms such as work-aggravated rhinitis, dyspnea,
wheezing, and chest tightness were, respectively, 10.4, 7.7,
7.5, and 6.6%.

Table 1 shows the association of asthma, allergic rhini-
tis, eczema, and wheezing with personal characteristics.
Older age was associated with asthma and wheezing. Physi-
cian-diagnosed asthma increased in women. Family atopy
was related with all physician-diagnosed ever asthma, aller-
gic rhinitis, eczema, and wheezing. The proportion of
smoking status was different in the subjects with ever
eczema, current asthma, ever asthma, and current wheezing
when compared to those without any disease. The propor-
tion of nonsmoker was lower in the disease groups (38.8%
in ever eczema, 44.1% in current asthma, 47.5% in ever
asthma, and 31.9% in current wheezing groups) than that of
the group without any disease (51.4%).

Table 2 shows association of asthma, allergic rhinitis,
eczema, and wheezing with main exposure groups in uni-
variate analysis. Current wheezing was associated with dust
exposure regardless of past, current, and past plus current
exposure.
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Table 1 Association of asthma, allergic rhinitis, eczema, and wheezing with personal characteristics

No disease Ever eczema Ever AR Current asthma Ever asthma Current wheezing

N 690 106 82 70 106 231
Gender

Female 57.4 63.2 68.3 60.0 67.9% 61.0
Age, year, mean (SD) 41.0 (14.3) 39.6 (12.5) 38.4(13.4) 53.0 (16.4)*** 48.8 (16.0)*** 43.9 (15.1)**
Smoking status *k HkE * HHE

Current smoker 35.8 35.9 46.3 25.0 29.3 52.7

Ex-smoker 12.8 25.2 15.0 30.9 23.2 13.5

Nonsmoker 51.4 38.8 38.8 44.1 47.5 31.9
Family atopy 8.7 19.8%** 24 4%%% 14.3 18.9%%* 18.6%**

Percentages of the characteristics in the disease groups are provided in the table unless otherwise stated

AR allergic rhinitis
*p <0.05; ** p <0.01; #* p <0.001

Table 2 Association of asthma, allergic rhinitis, eczema, and wheezing with main occupational exposure groups in univariate analysis

No disease Ever eczema Ever AR Current asthma Ever asthma Current wheezing
N 690 106 82 70 106 231
Current occupational exposure
No exposure 91.6 89.6 85.4 90.0 92.5 91.3
Dust/fume inorganic 1.9 1.9 1.2 14 1.9 2.1
Dust/fume organic 4.8 5.7 9.8 7.1 4.7 4.8
Irritant 1.7 2.8 3.7 14 0.9 1.6
Dust exposure *
No exposure 86.5 84.0 78.0 82.9 85.8 81.0
Past 5.1 5.7 73 7.1 6.6 10.4
Current 5.1 7.5 8.5 5.1 3.8 6.1
Past and current 33 2.8 6.1 3.4 3.8 2.6
Fume exposure
No exposure 83.6 79.2 78.0 82.9 84.0 80.1
Past 8.0 10.4 73 7.1 8.5 8.8
Current 6.2 6.6 9.8 5.7 4.7 6.2
Past and current 22 3.8 4.9 4.3 2.8 2.6
Irritant exposure
No 86.4 78.3 79.3 88.6 88.7 82.3
Past 52 11.3 6.1 1.4 3.8 9.1
Current 6.0 6.6 8.5 8.6 5.7 52
Past and current 2.5 3.8 6.1 1.4 1.9 3.5

Percentages of exposures in the disease groups are provided in the table unless otherwise stated

AR allergic rhinitis
*p <0.05

Table 3 shows the association of asthma and other con-
ditions with ever exposure to individual occupational
agents in univariate analysis. Eczema was associated with
exposure to chemical and volatile fumes. Current asthma
was associated with wood/coal smoke. Exposure to wood/
coal smoke, metal dust, volatile fumes, and paper dust were
associated with prevalence of wheezing.
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Since smoking status may affect the prevalence of respi-
ratory diseases, we analyzed the association of occupational
exposure in nonsmokers with wheezing. Wheezing was
associated with exposure to dust and irritants in nonsmokers
(Table 4).

Table 5 shows the association of occupational exposures
with eczema and wheezing in multivariate logistic regression
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Table 3 Association of asthma, allergic rhinitis, eczema, and wheezing with individual occupational exposures in univariate analysis

N No disease Ever eczema Ever AR Current asthma Ever asthma Current wheezing
N 690 106 82 70 106 231
Wood dust 29 2.5 1.9 4.9 5.7 5.7 39
Grain dust 17 1.3 0 2.4 2.9 3.8 2.6
Flour dust 23 2.0 0 0 2.0 1.9 35
Soldering fume 38 3.6 5.7 4.9 1.4 1.9 4.3
Chemical fume 24 1.9 5.7*% 3.7 0 2.8 3.0
Wood/coal smoke 28 2.0 2.8 2.4 7.1% 4.7 4.8%
Metal dust 33 2.5 2.8 4.9 29 2.8 6.1%
Textile dust 33 3.0 3.8 6.1 2.9 3.8 43
Detergent 70 5.5 10.4 11.0 1.4 3.8 9.1
Volatile fume 38 2.8 7.5% 4.9 1.4 4.7 6.5%
Exhaust gas 50 43 3.8 4.9 29 3.8 6.1
Plastic fume 11 0.7 1.9 1.2 0 1.9 2.2
Paper dust 28 1.6 4.7 3.7 1.4 1.9 5.6%%

Percentages of the disease groups are provided in the table unless otherwise stated

AR allergic rhinitis
*p <0.05; %% p<0.01

Table 4 Association of current
wheezing and occupational
exposures according to smoking
status in univariate analysis

*p <0.05

No disease Current wheezing No disease Current wheezing
(nonsmoker) (nonsmoker) (smoker) (smoker)

N 345 72 327 154
Current occupational exposure

No exposure 93.6 98.6 89.0 87.7

Dust/fume inorganic 0.9 0 3.1 39

Dust/fume organic 4.0 0 4.6 52

Irritant 1.4 1.4 2.1 1.3
Dust exposure *

No exposure 91.9 91.7 80.1 76.0

Past 1.7 6.9 8.9 11.7

Current 43 1.4 6.1 8.4

Past and current 2.0 0 4.9 39
Fume exposure

No exposure 91.3 94.4 74.6 73.4

Past 2.3 4.2 14.4 14.3

Current 6.4 1.4 6.4 8.4

Past and current 0 0 4.6 39
Irritant exposure *

No exposure 91.6 90.3 80.1 78.6

Past 2.0 8.3 8.9 9.1

Current 4.6 0 7.6 7.8

Past and current 1.7 1.4 34 4.5

models. Physician-diagnosed eczema was associated with
occupational exposure to chemical fumes (OR: 3.7, 95%CI:
1.3-10.6). We placed the subjects with wheezing by sepa-
rating them according to their smoking status in the model.
Wheezing in all the subjects was associated with past

exposure to irritants (OR: 1.7, 95%CI: 1.0-2.9), wood/coal
smoke (OR: 2.3, 95%CI: 1.0-5.3), metal dust (OR:
2.6, 95%CI: 1.2-5.7), volatile fumes (OR: 2.5, 95%CI:
1.1-5.3), and paper dust (OR: 3.7, 95%CI: 1.5-8.9). Past
exposure to dust (OR: 4.1, 95%CI: 1.2-14.2) and irritants
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Table S Association of
occupational exposures with
eczema and wheezing in
multivariate logistic regression
models

Adjustments were made for age,
gender, smoking status, and
family allergy

* p <0.05

Eczema Current wheezing Current wheezing ~ Current wheezing
[OR (95%CI)] (all subjects) (nonsmokers) (smokers)
[OR (95%CD)] [OR (95%CI)] [OR (95%CI)]
Dust exposure
No exposure - 1 1
Past - 1.6 (0.9-2.8) 4.1 (1.2-14.2)* 1.3 (0.7-2.4)
Current - 1.0 (0.5-1.8) 0.1 (0.01-1.3) 1.6 (0.8-3.2)
Irritant exposure
No exposure - 1 1
Past - 1.7 (1.0-2.9)* 6.5 (2.0-20.4)* 1.3 (0.6-2.4)
Current - 1.0 (0.5-1.9) 0.1 (0.01-0.9)* 1.6 (0.8-3.1)
Agent
Chemical fume 3.7 (1.3-10.6)* - - -
Wood/coal smoke  — 2.3 (1.0-5.3)* 8.1 (0.6-94.9) 2.1(0.8-5.2)
Metal dust - 2.6 (1.2-5.7)* 2.1(0.2-23.7) 2.8 (1.2-6.5)*
Volatile fume 2.5(0.9-6.7) 2.5 (1.1-5.3)* 7.9 (1.0-61.0)* 2.3 (1.0-5.3)*
Paper dust - 3.7 (1.5-8.9)* 7.7 (1.0-60.1)* 3.3 (1.3-8.6)*

(OR: 6.5, 95%CI: 2.0-20.4) was associated with increased
prevalence of wheezing in nonsmokers, whereas current
exposure to irritants was associated with decreased preva-
lence of wheezing (OR: 0.1, 95%CTI: 0.01-0.9) in nonsmok-
ers. In subjects who smoked regularly, exposure to metal
dust (OR: 2.8, 95%CI: 1.2-6.5), volatile fumes (OR: 2.3,
95%CI: 1.0-5.3), and to paper dust (OR: 3.3, 95%CI:
1.3-8.6) were the main causes.

Discussion

The present study investigated the association between
occupational exposures and adult asthma, allergic rhinitis,
wheezing, and eczema in a Turkish population. Multivari-
ate analysis of the present study showed that past exposure
to irritants was associated with wheezing in all the subjects.
When we considered individual exposures, wheezing was
associated with exposure to wood/coal smoke, metal dust,
volatile fumes, and paper dust in all the subjects. Adult-
onset asthma was associated with exposure to wood/coal
smoke only in univariate analysis in this population. We
could not find an association between adult asthma diagno-
sis and occupational exposures in multivariate analysis.
Adult diagnosis of allergic rhinitis also was not associated
with any of the occupational exposures. Exposure to chem-
ical fumes was associated with physician-diagnosed eczema in
multivariate analysis.

Skin and respiratory system are frequently affected by
exposure to occupational agents. Previous studies showed
that certain occupations such as in rubber, plastic, metal,
and chemical industries had increased risk for asthmatic
symptoms (Vermeulen et al. 2002). We found an association
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between physician-diagnosed asthma and wood and coal
smoke only in univariate analysis. Size of the study and
“health selection effect” of the subjects in the study
group might be the explanation for the lack of association
in multivariate analysis. In population-based studies, the
results may be affected by health selection effect, which
occurs because of the vulnerability of the subjects. Subjects
with pulmonary symptoms before exposure or subjects who
are vulnerable to respiratory symptoms choose other nonri-
sky jobs or give up their jobs before occurrence of the dis-
ease causing a health selection effect. There may be other
environmental factors such as indoor and outdoor pollution,
which could affect asthma prevalence in a certain area. This
cannot be determined for lifetime duration in the subjects.
In our population, wheezing in all the subjects was associ-
ated with irritant exposures in the past, and wood/coal
smoke, metal dust, volatile fumes, and paper dust as indi-
vidual agents. Considering that smoking is another impor-
tant factor for the occurrence of wheezing, we made
multivariate regression analysis for smoking categories
separately. We found that dust and irritant exposure in the
past were associated with increased prevalence of wheezing
in nonsmokers. In addition, current exposure to irritants
was associated with decreased prevalence of wheezing in
nonsmokers suggesting a health selection effect. Healthy
subjects are exposed to risky agents and report less preva-
lence of the symptoms. These findings could be due to the
higher susceptibility of the nonsmoking persons to the
respiratory effects of occupational agents or to the self-
selection of smokers into the smoking habit (“healthy”
smoker effect’) (Becklake and Lalloo 1990).

Respiratory symptoms have been reported to be related
with various exposures. As an example, cough symptoms
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are related with dust exposure and wheezing with fume
exposure in a general population (Xu etal. 1992). Other
studies regarding physician-diagnosed asthma confirmed
the role of various agents such as flour dust, welding fumes,
textile dust, isocyanates, and acrylates (Toren et al. 1999).
Similar to our study, chemical agents have been found to be
associated with respiratory symptoms in population-based
studies (LeVan et al. 2006). In addition, working in the
metal industry has been reported to be positively associated
with asthmatic and respiratory symptoms (Vermeulen et al.
2002). The present study supported that metal industry is a
risk factor for wheezing. One of the risk factors for wheez-
ing in the present study was exposure to paper dust, which
is particularly prevalent in the printing industry. Paper dust
is also considered as an occupational sensitizer and has
been found as a risk factor for bronchitis symptoms
(Vermeulen et al. 2002). In addition, paper dust has also
been associated with adult-onset asthma in office workers
in a previous study (Jaakkola and Jaakkola 2007). There is
a close relation between asthma diagnosis and wheezing in
occupational areas (Chiry et al. 2009). Therefore, the sub-
jects with wheezing should be observed more closely con-
sidering that some of them would be diagnosed with asthma
in a later period. In the present study, 82% of the subjects
with current wheezing had physician-diagnosed ever
asthma and 50% of the subjects with wheezing had current
asthma. Some of the subjects with wheezing probably do
not seek medical care for their symptoms and may be
underestimated.

Rhinitis due to occupational agents is a well-known but
generally is an unappreciated entity. Previous studies in
certain jobs stated that rhinitis due to occupations might be
as high as 49% (Siracusa et al. 2000). However, the contri-
bution of occupational exposures to the burden of rhinitis in
the general population is not yet known. In the present
study, occupational exposures were not related with the
diagnosis of rhinitis. Although occupational rhinitis is a
common disease, it may be frequently underdiagnosed.
This underdiagnosis may be due to the lack of attention by
the patients because they may consider rhinitis as a normal
hazard of life and do not seek medical care. In addition to
this selection bias, in the cross-sectional studies, recall bias
may be higher for such diseases, which does not cause
important morbidity and mortality. These limitations might
have contributed to our findings related with physician-
diagnosed allergic rhinitis.

Skin is also frequently affected by occupational expo-
sures. Relative frequency of occupational skin disease may
be as high as 85.9% (Dickel et al. 2001). Incidence of con-
tact dermatitis in occupational settings ranges from 0.6 to
24 per 1,000 in a year, which changes according to the
occupation type (Diepgen 2003). Considering physician
diagnosis of eczema within the last year in the studied

population, population-based incidence rate per 1,000 in a
year was 18.2 for the physician-diagnosed eczema. In univari-
ate analysis, we showed that exposure to chemical fumes and
volatile agents was associated with the diagnosis of eczema
in accordance with the previous literature (Diepgen 2003).
Multivariate analysis confirmed an association between
chemical fumes and eczema diagnosis. Allergic contact
dermatitis and irritant dermatitis due to occupational agents
may be the cause of skin disorders in workplace. In Turkey,
the term “eczema” is used to identify both diseases by doc-
tors as well as patients who remember this term easily.
Although it is a limitation for the study, we used this term
to make the questionnaires understandable. Thus, eczema
cases in this study may consist of allergic contact dermatitis
and irritant dermatitis cases.

As seen, there are different studies on the relation of
respiratory diseases with occupational exposures probably
originating from the characteristics of the study population,
type of industries, and the work conditions, which may
change from one country to another. Association of respira-
tory diseases and work exposure has been studied for more
than 30 years in more developed countries. There is no data
on the association of occupational exposures to asthma and
allergic diseases in the general adult population in Turkey.
There may be other factors that may influence the results.
Unregistered workers working in small workshops are
probably higher than those observed in developed coun-
tries. In our region, in addition to big industrial workplaces,
small-type workshops are also common. The workers in
small workshops frequently change or give up their work if
they suffer from symptoms. Job change due to symptoms
before the diagnosis of asthma is frequent (Kogevinas et al.
1996). Therefore, it is informative to ask for past exposures
in occupational studies. The people may move from an
exposure to an occupation with no or less exposure. The
present study showed that wheezing was related particu-
larly with previous exposure rather than the present expo-
sure supporting that the subjects might have worked
previously in an occupation related to asthma and allergic
diseases.

There may be other biases related to workplace or home
environment, which could have influenced the results. We
did not ask about the protective measures in the workplace
and other environmental exposures. However, we included
persons living in the urban area of Eskisehir in which the
people are confronted with similar environmental expo-
sures. Adjustments were made for age, gender, family
atopy, and smoking to investigate the independent associa-
tion between occupational exposure and asthma and aller-
gic diseases. There might be some unpredictable selection
or recall biases, which may originate from the subjects.
Considering that current asthma prevalence in the present
study was very similar to the previous study in Turkey
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(6.7 vs. 6.2% in men and 7.5% in women) and population-
based asthma incidence rate that was calculated from physician
diagnosis of asthma within the last year in the study popula-
tion was 3.8/1,000 per year, which was similar to the
previous reports in other countries, such biases could be
accepted as low (Kurt et al. 2009; Eagen et al. 2005).
In addition, population-based allergic rhinitis incidence was
found in 15.3/1,000 in a year in the study population, which
was also similar to the previous study (Huurre et al. 2004).
Another limitation of the present study is that it is based on
the results of a particular part of the country. To minimize
this effect, we took samples from different parts of the city
that has a population of 500,000. Occupational exposures
may be varied according to predominant types of work and
its’ conditions in a particular area. Because of global
demands, industrialization has increased in recent years
leading more workers to work in hazardous occupational
settings in Turkey. Type of occupational hazards are chang-
ing and becoming varied in the working areas. A country-
based study is needed to elucidate the association between
occupational agents and allergic diseases in Turkey.

Due to the lack of community-based epidemiological
study on the relation of occupational exposures with asthma
and allergic diseases in general adult population in Turkey,
this study added evidence on the association of certain
occupational exposures with these diseases in adult Turkish
people. The study added that current wheezing could be
associated with particularly past occupational exposure and
observed an association of physician-diagnosed eczema
with occupational exposure to chemical fumes. When we
compared this with previous literature, the results showed
similarities as well as differences based on country specifi-
cations. Intervention strategies should be a priority in those
workers with high-risk occupation in the country.
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