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Abstract

Aim: Asthma is one of the most commonly reported occupational lung diseases. Studies
indicate that one of the primary causes of occupational asthma is baker’s asthma. This
study aims to determine the prevalence of asthma and asthma-related symptoms among
bakery workers in Malatya, Turkey.
Materials and Methods: Designed as a cross-sectional study, this research was con-
ducted through a survey to assess the prevalence of asthma, the frequency of asthma
symptoms, and factors influencing asthma among bakery workers in Malatya between
December 2022 and May 2023.
Results: The study included 142 participants, comprising 139 men and 3 women. Of the
participants, 35.5% had been working for over 21 years, while 34% had been employed
for less than 10 years. Approximately 20% of participants reported atopic complaints.
While 6.3% of workers were previously diagnosed with asthma, 14.1% had at least two
asthma-related symptoms. The risk of asthma was notably higher among workers in dough
production compared to those in other departments.
Conclusion: Occupational exposure appears to significantly contribute to the increased
frequency of asthma among bakers working in dough production.

Copyright © 2024 The author(s) - Available online at www.annalsmedres.org. This is an Open Access article distributed
under the terms of Creative Commons Attribution-NonCommercial-NoDerivatives 4.0 International License.

Introduction
Lung diseases are among the most frequently diagnosed oc-
cupational illnesses worldwide [1]. Asthma, in particular,
is one of the most commonly reported occupational lung
diseases [2]. It is defined as a chronic condition marked
by recurrent episodes of difficulty breathing and wheezing,
which vary in severity and frequency [3]. Atopy is a signif-
icant risk factor in the development of asthma [4]. Atopy
refers to an increased formation of IgE antibodies against
foreign antigens introduced via inhalation, ingestion, or
contact [5]. Various studies show that approximately 50%
of asthma cases are linked to atopy [6].
Occupational asthma is characterized by airway narrow-
ing, hypersensitivity, and inflammation, triggered by spe-
cific environmental exposures in the workplace [7]. Oc-
cupational asthma most commonly affects bakers, people
working in dusty environments, spray painters, healthcare
workers, miners, individuals exposed to chemicals, agri-
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cultural workers, welders, barbers and hairdressers, and
food processing workers [2]. Among these, baker’s asthma
is the most prevalent form of occupational asthma [8,9].
Consequently, this study aims to determine the prevalence
of asthma and asthma symptoms among bakery workers
in Malatya.

Materials and Methods

Our study, a cross-sectional survey, assessed asthma preva-
lence, the frequency of asthma symptoms, and factors af-
fecting asthma among bakery workers in Malatya between
December 2022 and May 2023. During the study period,
1,000 bakers in central Malatya were approached, with a
sample size of 131 calculated based on an asthma preva-
lence rate of 11.9% reported in Sigari et al.’s study, pro-
viding 95% confidence and 85% power [10]. In total, 142
participants were included. The study utilized questions
from the European Community Respiratory Health Survey
(ECRHS) to comprehensively evaluate asthma. A sim-
ple random sampling method was used to select partici-
pants, and data were collected through face-to-face inter-
views with those who consented to participate. Partici-
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pants were asked, “Have you been diagnosed with asthma
by a physician?” Those who answered affirmatively were
classified as having asthma. Participants reporting symp-
toms such as runny nose, sneezing, eye redness and tearing,
and skin redness and itching were classified as having an
atopic predisposition. Ethical approval for the research
was obtained from the Inönü University Ethics Commit-
tee (Decision No 2022/3942). Additionally, permission was
secured from the Malatya Chamber of Bakers, and partic-
ipants provided informed consent.

Statistical analysis
Data were analyzed using SPSS (Statistical Package for
the Social Sciences; SPSS Inc., Chicago, IL), Version
22. Quantitative data are presented as frequency (n)
and percentage (%). Differences between categorical vari-
ables were compared using the Pearson chi-square test and
Fisher’s exact test, as appropriate.
The Pearson chi-square test was used to assess the asso-
ciation between two categorical variables. For this test to
be valid, the expected frequency in each cell must be at
least 5. When this assumption was not met, Fisher’s exact
test was applied. Fisher’s exact test provides more reliable
results, particularly when sample sizes are small or when
the assumptions of the chi-square test are violated.

Results
A total of 142 participants, comprising 139 (97.9%) men
and 3 (2.1%) women, were included in the study. Of these,
17 (12.2%) were 27 years old or younger, 44 (31.7%) were
between 28 and 38 years old, 52 (37.4%) were between
39 and 49 years old, and 26 (18.7%) were 50 years old or
older. Among the employees, 48 (34%) had been work-
ing as bakers for less than 10 years, 43 (30.5%) had been
working for 11–20 years, and 50 (35.5%) had been work-
ing for more than 21 years. Regarding their job positions
in the bakery, 47 (33.1%) worked in dough production,
30 (21.1%) made pita from dough, 32 (22.5%) worked at
the stove, and 33 (23.2%) worked at the counter. When
the participants were evaluated according to their job po-
sition in the bakery, it was observed that the frequency
of asthma was significantly higher among those working in
dough production compared to those in other departments
(p<0.05). However, no significant relationship was found
between the presence of asthma and the number of years
spent working in the bakery (p>0.05) (Table1).
Among the study participants, 9 (6.3%) had been diag-
nosed with asthma by a doctor. According to the Euro-
pean Community Respiratory Health Survey (ECRHS), 20
(14.2%) employees reported having at least two asthma-
related symptoms. When the asthma status of partici-
pants who answered "yes" to the ECRHS survey ques-
tions about asthma symptoms was compared, each ques-
tion showed a statistically significant difference (p<0.05).
Additionally, all asthma patients had at least two asthma-
related symptoms (p<0.05) (Table 2).
In our study, individuals with an atopic disposition were
significantly more likely to report at least two asthma-
related symptoms compared to those without an atopic
disposition (p<0.001). However, there was no statis-
tically significant difference when comparing individuals

with atopy-related complaints and those diagnosed with
asthma (p>0.05). Furthermore, individuals with an atopic
disposition were found to have significantly more atopy-
related and asthma-related complaints at work compared
to those without atopic disposition (p<0.001) (Table 3).

Discussion
In the study, 6.3% of participants received an asthma di-
agnosis from a physician, while 14.2% exhibited at least
two asthma-related symptoms within the past year. Ven-
ables et al. reported that the occurrence of at least two
asthma symptoms—such as cough, wheezing, chest tight-
ness, wheezing in smoky or dusty environments, or waking
up due to shortness of breath—demonstrates a sensitivity
of 91% and a specificity of 85% for asthma diagnosis when
these symptoms appear in specific situations over the past
year [11]. In the study by Gyu-Young Hur et al., the preva-
lence of asthma among bakers was 13.5% [12]. Similarly,
Sigari et al. found the asthma prevalence among bakers
to be 11.9% [10], while Jacobs et al. reported a preva-
lence of 9% in their study [13]. In our research, the preva-
lence of asthma was lower compared to other studies. This
may be attributed to our inclusion criteria, which only ac-
counted for individuals with a prior asthma diagnosis. If
pulmonary function testing (PFT) had been conducted on
individuals with at least two symptoms, a significant num-
ber of these cases might have received an asthma diagnosis.
Although we initially planned PFT testing for participants
with two or more symptoms, logistical challenges following
the February 6 earthquakes which resulted in the destruc-
tion or closure of many bakeries prevented access to these
individuals for testing. Those who could be contacted by
phone were advised to visit a respiratory diseases clinic in
their city to undergo PFT testing and further assessment
for asthma.
In our study, no statistically significant relationship was
observed between atopy complaints and a diagnosis of
asthma. However, individuals with an atopic predispo-
sition were significantly more likely to exhibit at least two
asthma-related symptoms compared to non-atopic individ-
uals. Previous studies have reported a significant asso-
ciation between atopy and asthma [12,13]. The lack of
statistical significance in the relationship between atopy
symptoms and asthma diagnosis in our study may be at-
tributable to the limited sample size and the absence of fur-
ther diagnostic evaluation in participants presenting with
more than one asthma-related symptom.
Additionally, workplace atopy and asthma complaints were
more common among atopic individuals, consistent with
findings from Jacobs et al. [13].
The primary factor in the development of baker’s asthma
is the flour used in dough preparation. Tests have shown
that the IgE response to wheat, rye, and other types of
flour is significantly elevated in baker’s asthma. The du-
ration of exposure to wheat flour and the concentration of
wheat flour also play an important role in the development
of this response [12]. When the individuals participating
in our study were evaluated based on their position in the
bakery, it was observed that the frequency of asthma was
significantly higher among those working in dough pro-
duction compared to those working in other areas. In the
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Table 1. Comparison of bakers’ working environment and working year findings and their asthma diagnosis.

Total I have asthma I don’t have asthma p

n % n % n %

How many years has he been
working at the bakery?

Less than 10 years 48 34 3 6.3 45 93.8

0.387*
Between 11-20 years 43 30.5 1 2.3 42 97.7
More than 21 years 50 35.5 5 10.0 45 90.0
Total 14 100 9 6.4 132 93.6

In what position does he work
in the bakery?

Dough production 147 33.1 7 14.9 40 85.1

0.040*
Pita making 30 21.1 1 3.3 31 96.9
Fireside 32 22.5 1 3.1 31 96.9
Stand 33 23.3 0 0.0 33 1009
Total 142 100 9 6.3 133 93.7

*Fisher’s exact chi-square test was performed.

Table 2. Comparison of participants’ responses to ECRHS survey questions and their asthma status.

Those with asthma-related symptoms
(ERCHS survey)

Total I have asthma I don’t have asthma
p

n % n % n %

Have you felt wheezing in your chest at any time in
the last year, when you did not have the flu or cold?

Yes 15 11.8 6 40.0 9 60.0
0.001*

No 127 88.2 3 2.4 124 97.6

Have you ever woken up with a tightness in your
chest in the last year?

Yes 17 11.6 6 35.3 11 64.7
0.001*

No 125 88.3 3 2.4 122 97.6

Have you had a bout of shortness of breath while
resting during the day in the last year?

Yes 8 5.3 4 50.0 4 50.0
0.001*

No 134 94.7 5 3.7 129 96.3

Have you ever felt short of breath after exertion or
strenuous movement in the last year?

Yes 22 14.6 8 36.4 14 63.6
0.001*

No 120 85.4 1 0.8 119 99.2

Have you ever woken up with an attack of shortness
of breath in the last year?

Yes 9 6 5 55.6 4 44.4
0.001*

No 133 94 4 3.0 129 97.0

Have you ever woken up with a coughing fit in the
last year?

Yes 12 8 5 41.7 7 58.3
0.001**

No 130 92 4 3.1 126 93.9

Those who have at least two of the asthma-related
symptoms

Yes 20 12.6 9 45.0 11 55.0
0.001*

No 133 87.4 0 0.0 133 93.7

*Fisher’s exact chi-square test was performed. **Pearson chi square test was performed.

Table 3. Comparison of individuals with atopic complaints according to the presence of asthma-related symptoms and
the increase in atopy-asthma complaints at work.

Presence of atopy
p

Yes No

Presence of asthma
Yes 4(13.3%) 5(4.5%)

0.094*
No 26(86.7%) 107(95.5%)

Presence of at least two asthma-related symptoms
Yes 13(43.3%) 7(6.3%)

0.001*
No 17(56.7%) 105(93.8%)

Increasing asthma complaints in the workplace
Yes 6(20%) 1(0.9%)

0.001*
No 24(80%) 111(99.1%)

Increasing number of atopy complaints in the
workplace

Yes 6(20%) 1(0.9%)
0.001**

No 24(80%) 111(99.1%)

*Fisher’s exact chi-square test was performed. **Pearson chi square test was performed.

study conducted by Gyu-Young Hur and colleagues, it was
found that individuals with higher exposure to flour had
more respiratory symptoms [12]. According to a study by

Yaşar Keskin and colleagues, individuals working in the
production areas of the bakery had a significantly higher
prevalence of asthma compared to those working at the
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counter [14]. Although the duration of exposure to wheat
flour and the concentration of wheat flour were not calcu-
lated in our study, it was assumed that workers in dough
production were exposed to greater amounts of flour. Con-
sequently, a significantly higher prevalence of asthma was
observed in these workers. It was considered that this in-
crease was due to occupational asthma caused by flour
exposure. However, diagnosing occupational asthma or
asthma aggravated by work is not straightforward. Diag-
nosis is made based on a combination of history-taking,
spirometry, serial peak expiratory flow (PEF) measure-
ments, detection of specific and non-specific bronchial hy-
perresponsiveness both at work and away from work, and,
if possible, skin prick tests and specific IgE measurements
through immunological tests [16]. Furthermore, having a
prior diagnosis of asthma does not rule out the possibility
of occupational asthma [16,17].
The study was initially designed to reach a broader sam-
ple and include PFT tests, but these goals were hindered
by the earthquakes centered in Kahramanmaraş on Febru-
ary 6.

Conclusion
In our study, it was observed that all asthma patients re-
sponded affirmatively to at least two of the questions re-
lated to asthma symptoms in the past year from the Eu-
ropean Community Respiratory Health Survey (ECRHS)
questionnaire. This suggests that the ECRHS question-
naire can be effectively used in asthma screening.
While our study provides significant results in raising
awareness of baker’s asthma, a more detailed and spe-
cific study is necessary for a definitive diagnosis of baker’s
asthma. To reduce the risk of baker’s asthma, workplace
measures should include improving ventilation in areas
where flour is handled, requiring the use of masks dur-
ing periods of intense flour exposure, organizing rest ar-
eas away from the dough production section, implement-
ing job rotation, and, if necessary, employing individuals
with asthma or atopic conditions in areas other than dough
production. These measures can help prevent the devel-
opment of baker’s asthma.
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