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Abstract

Objective: The aim of this cross-sectional study was to assess the role of work related symptoms and medical surveillance in detecting occupational baker’s asthma,
assess incidence of baker’s asthma in Taif city in Saudi Arabia, and detect the underlying causes such as hazards or exposures to any harmful materials.

Methods: This was a cross-sectional study conducted in the duration between November 2016 and May 2017. This study included all bakery workers in Taif city
in Saudi Arabia. The collected data included subjects’ age, diagnosis with baker’s asthma, exposure to flour dust, smoking status, eye symptoms, and respiratory tract
symptoms. The study was limited by the small sample size.

Results: A total of 47 subjects were recruited in this study. The mean + SD age was 37.4 = 8.7 years. The median (IQR) years of exposure to flour dust was 6 (9) years.
The majority of subjects (n= 40, 85.1%) were non-smokers. only 2 subjects (4.3%) reported experiencing eye symptoms, while 4 subjects (8.5%) reported experiencing
upper respiratory tract symptoms. In this sample population, none of the subjects were diagnosed with baker’s asthma. Upper respiratory tract symptoms were found to
be significantly more prevalent (p=0.004) in subjects with severe exposure of flour dust (100%), than subjects with minimal (7.1%) and moderate exposure (5.6%). No
statistically significant association was found between upper respiratory tract symptoms and each of smoking, eye symptoms, age, and years of exposure to flour dust.

Conclusion: Due to sample size limitations, we encourage conducting further studies to investigate baker’s asthma in Saudi Arabia.

Introduction

Asthma is defined as a heterogeneous disease that is usually
distinguished by chronic inflammation of the airway. It is characterized
by history of wheeze, shortness of breath (SOB), chest tightness and
cough, along with expiratory airflow limitation [1].

Occupational asthma (OA) is occurring due to inhalation of
hazardous substances in workplace. It is often under-diagnosed and
under-reported, as Symptoms may appear after months or years, even
decades [2,3,4]. Baker’s asthma is one of the most common sorts of
occupational asthma that bakery employees develop after exposure to
multiple allergens, including but not limited to, baking flour, wheat, rye,
or yeast [5,6]. Researchers found that bakers mostly suffer from allergic
rhinitis, allergic conjunctivitis and most bakers show symptoms of
wheat flour sensitivity [7]. Many studies have demonstrated that baker’s
asthma can be life threatening and eventually affect the ability to work

[8].

Maximal exposure limits (MEL) should be in the range of 0.5-1.0
mg/m?® in order to prevent a substantial fraction of asthma, rhinitis,
and sensitization to flour [3]. When bakers, who are sensitive to flour
dust, are exposed to elevated levels of dust over a long period of time,
eye and/ or nose symptoms are first manifested before asthma [9].
Many studies highlighted that the frequency of the sensitization to
flour dust increases with the level of exposure; this means that either
long duration, or high levels of exposure to flour dust can result in
a greater risk of developing allergy and asthma [9,10]. Symptoms
usually resolve when exposure to the causative allergens is stopped,
with continued exposure this can lead to developing baker’s asthma
in sensitive employees [8].
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Spirometry, histamine and allergen-specific inhalation challenge
tests are performed to diagnose occupational respiratory disease
[11,12]. The key management of any occupational asthma is making
the diagnosis and removing the subject from exposure as quickly as
possible after the onset of symptoms. Asthma may improve if the
management was done both rapidly and efficiently [13,14].

As reviewed by C Lemiére, a combination of avoiding further
exposure to sensitizing agents, reduction in exposure to irritant agents
and pharmacotherapy based on the severity of asthma is the corner
stone of occupational asthma management [15].

Prevention of baker’s asthma is done through medical surveillance
program to keep workers healthy and ensure that employers are
meeting the Occupational Safety and Health Administration (OSHA)
in an agency. Medical surveillance aimed to detect potential hazards
in workplace before irreversible health issues occur [16]. Data about
occupational asthma, including baker’s asthma, in Saudi Arabia is still
lacking, hence we aimed to conduct this cross-sectional study to serve
as a pilot study for further investigations.

Our results may help highlighting the significance, and the
burden of occupational asthma and investigating the role of medical
surveillance in detecting baker’s asthma in Saudi Arabia.
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Materials and methods
Study design

This was a cross-sectional study that was conducted in Taif city
in Saudi Arabia. The aim of this study was to assess the role of work-
related symptoms and medical surveillance in detecting occupational
baker’s asthma, assess incidence of baker’s asthma in Taif city in Saudi
Arabia, and detect the underlying causes such as hazards or exposures
to any harmful materials.

Data collection

During the period between November 2016 and May 2017, a total
of 47 subjects were recruited from bakery shops in Taif city in Saudi
Arabia. A questionnaire was utilized to collect subjects’ data. The
collected data included subjects’ age, diagnosis with baker’s asthma,
exposure to flour dust, smoking status, eye symptoms, and respiratory
tract symptoms.

Statistical methodology

Data were represented in terms of frequencies (number of subjects)
and valid percentages for categorical variables. Mean & standard
deviations (SD) were used to describe normally distributed numerical
variables, and median & inter quartile range (IQR) were used to describe
non-normally distributed numerical variables. Chi2 test was used
to compare categorical variables between the subgroups, and Mann-
Whitney test was used to compare numerical variables between the
subgroups. All P values<0.05 were considered statistically significant.
IBM SPSS (Statistical Package for the Social Science; IBM Corp,
Armonk, NY, USA) was used to perform all statistical calculations,
version 16 for Microsoft Windows.

Ethical considerations

Institutional research ethics board approval was acquired prior to
initiating any study-related procedures.

Results
Subject’s Age

We found that the mean + SD age for the 47 recruited subjects was
37.4 + 8.7 years, with a minimum of 24 years and a maximum of 64
years.
Diagnosis

It was found that none of the subjects were diagnosed with baker’s
asthma in our sample population.

Exposure to flour dust

Our data showed that the median (IQR) years of exposure to flour
dust was 6 (9) years, with a minimum of 1 year and a maximum of
30 years. In regards to level of exposure, data showed that 28 (59.6%)
subjects reported minimal exposure to flour dust, 18 (38.3%) reported
moderate exposure, and only 1 (2.1%) reported severe exposure.

Smoking

It was found that the majority of subjects (n= 40, 85.1%) were non-
smokers while 7 subjects (14.9%) were smokers.

Eye symptoms

We found that 45 subjects (95.7%) reported that they did not
experience eye symptoms, while only 2 subjects (4.3%) reported
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experiencing these symptoms. One subject (2.1%) reported red eye and
itching, and the other one (2.1%) reported red eye in the first 2 weeks.

Upper & Lower respiratory tract symptoms

In regards to upper respiratory tract symptoms, 43 subjects (91.5%)
reported that they did not experience upper respiratory tract symptoms,
while only 4 subjects (8.5%) reported experiencing these symptoms.

Two subjects (4.3%) experienced cough and sneezing, 1 (2.1%)
experienced cold and sneezing, and 1 subject (2.1%) experienced
sneezing only. On the other hand, no subjects reported experiencing
any lower respiratory tract symptoms.

Exposure of flour dust & respiratory tract symptom

Upper respiratory tract symptoms were found to be significantly
more prevalent (p= 0.004) in subjects with severe exposure of flour
dust (100%), rather than subjects with minimal (7.1%) and moderate
exposure (5.6%).

Smoking & respiratory tract symptoms

Data showed that 14.3% of subjects who smoked had upper
respiratory tract symptoms, while a lower percentage of non-smoker
subjects (7.5%) had upper respiratory tract symptoms. However, no
statistically significant (p= 0.488) association was found between
smoking and upper respiratory tract symptoms.

Eye symptoms & respiratory tract symptoms

Data showed that 50% of subjects with eye symptoms had upper
respiratory tract symptoms, while a lower percentage of subjects without
eye symptoms (6.7%) had upper respiratory tract symptoms. Also, no
statistically significant (p= 0.165) association was found between eye
symptoms and upper respiratory tract symptoms.

Age & respiratory tract symptoms

Subjects with upper respiratory tract symptoms were found to be
older than those without symptoms. Mean + SD age was 38.5 + 7.3 years
and 37.3 + 8.9 years respectively. However, no statistically significant
(p= 0.796) association was found between age and upper respiratory
tract symptoms.

Years of exposure to flour dust & respiratory tract symptoms

The median (IQR) years of exposure to flour dust in subjects with
upper respiratory tract symptoms was found to be 6 (8) years, while
in subjects without upper respiratory tract symptoms, median (IQR)
was 10 (5) years. No statistically significant (p= 0.566) association was
found between years of exposure to flour dust and upper respiratory
tract symptoms.

Discussion

Previous studies have reported that occupational asthma
constitutes 10 -15% of the total adult asthma cases [17,18]. Studies
also found that workers who are exposed to flour dust have higher
risk of developing occupational respiratory disease [6,19]. Previous
studies have also discussed the considerable burden of the disease
in this population [20,21]. However, in Saudi population, data about
occupational asthma is still lacking, and needs further investigation.
In 2016, MS Al-Moamary reviewed guidelines for the diagnosis and
management of asthma in adults and children developed by the Saudi
Initiative for Asthma (SINA) group. It was stated that many triggers such
as allergens, viral infections, pollutants, drugs, and occupational agents
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can lead to acute asthma exacerbations [22]. In 2015, the prevalence of
asthma in Saudi Arabia was reported to be 4.05% [23]. However, there
was data about occupational asthma, particularly baker’s asthma, in
Saudi Arabia.

In the current study, none of the subjects were diagnosed with
baker’s asthma in our sample population. In 2006, another study
conducted investigated baker’s asthma in 59 flour mill workers in
Jalagaon city. This study categorized the ventilatory impairment of
flour mill workers on the basis of air flow obstruction, restrictive defect,
and expiratory flow rate. It was reported that 32%, 45%, and 23% had
normal expiratory flow rate, moderate expiratory flow rate with possible
respiratory defects, and severe respiratory defects, respectively [24].

Our current results showed that 8.5% and 4.3% of subjects
experienced upper respiratory tract symptoms and eye symptoms,
respectively, while no subjects reported any lower respiratory tract
symptoms. Each of red eye and itching, and red eye in the first 2 weeks
was reported by 2.1% of subjects. Cough and sneezing were reported
in 4.3%, cold and sneezing in 2.1%, and sneezing only in 2.1%. This
was found to be compatible, however lower, with results from another
studies that reported respiratory tract symptoms prevalence between
5% and 21% in bakery workers [25]. In another cross-sectional
study, nasal/ eye symptoms prevalence was found to be 46.4% of the
total reporting symptoms and 26.8% of the work-related reporting
symptoms [26].

In accordance with literature, upper respiratory tract symptoms
were found to be significantly more prevalent in subjects with severe
exposure of flour dust [6,10]. Our study reported that each of smoking,
eye symptoms, age, and years of exposure to flour dust had no
statistically significant association with developing upper respiratory
tract symptoms.

On the other hand, another study that was conducted in Egypt,
showed that a significantly (p < 0.002) higher prevalence of respiratory
symptoms (96.2%) was found in workers with a longer duration of
employment/ exposure than those with shorter duration (83.3%).

Furthermore, the same study reported a highly statistically
significant association between the presence of respiratory symptoms
and tobacco smoking. Also, older age was found to have a significant
association with the presence of respiratory symptoms, as 93% of
workers <40 developed respiratory symptoms while 83.3% of workers
>40 years did not develop the disease [9].

Conclusion

Our study showed the presence of respiratory symptoms is
significantly associated with severe exposure of flour dust, while in
terms of smoking, eye symptoms, age, and years of exposure to flour
dust, there was no statistically significant association with developing
respiratory tract symptoms.

Due to sample size limitations, we encourage conducting further
studies to investigate baker’s asthma in Saudi Arabia. We aim by this
to improved dust control measures in the grain industry across the
country.
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