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Background and Objective: Due to the presence of many workshops related to the
production of industrial silica in Hamadan province, the workers in these units are
constantly exposed to the risks of inhaling crystalline silica dust. Therefore, the
present study aimed to investigate the epidemiological characteristics of patients
with silicosis in Hamadan province in Iran.

Materials and Methods: An observational cross-sectional study was conducted on
25 patients with silicosis between 2011 and 2021. The study examined the files of
all silicosis patients hospitalized in Hamadan hospitals. In this work, the data
collection tool included a researcher-made checklist containing eight question
sections.

Results: According to the results obtained, among 25 patients examined, 4, 4, 5, 6,
and 2 were mine workers, stone cutters, stone crushers, glass and silica factory
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workers, and well diggers, respectively. In addition, 52% of silicosis patients were
suffering from cardiovascular diseases, and 20% of the silicosis patients had kidney
failure.

Conclusion: The results of the present study indicated that people working in silica
mines and workhouses are at a higher risk of contracting irreversible silica disease,
which highlights the importance of annual and periodic monitoring of exposure to
free crystalline silica in their occupations, as well as to control and reduce exposure
through the installation of dust control devices. Moreover, in some cases, simple
humidification methods and the careful use of personal protective equipment are
recommended.
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Extended Abstract

Background and Objective

Silica (SiO2) as the most abundant oxide compound
in the earth's crust is found in sand, stone, and soil.
Exposure to silica dust causes damage to the lung
tissue and inflammation in the pulmonary alveoli
leading to silicosis. This progressive disease causes
symptoms, such as cough, shortness of breath, and
wheezing. Moreover, this complication is one of
the diseases of the pneumoconiosis group, which is
a collection of lung diseases caused by inhaling
dust particles that can damage the lungs.
Epidemiological and pathological studies show that
in addition to pulmonary effects, silicosis is closely
related to such diseases as rheumatoid arthritis (a
type of autoimmune disease), chronic kidney
diseases, and chronic obstructive pulmonary
disease. Furthermore, according to some studies,
exposure to respirable crystalline silica dust that
does not cause debilitating silicosis may cause
chronic bronchitis, emphysema, asthma, or small
airway disease that can ultimately lead to airflow
obstruction [6-8]. In the same vein, evidence shows
that silica inhaled from occupational sources like
quartz, cristobalite, and tridymite is carcinogenic in
humans [9]. Although this disease is well
preventable as an occupational disease, no
effective treatment has been found for this disease,
and the affected patients are often either under care
to prevent the progress of the disease using drugs
and control methods, or undergoing lung
transplantation [10-12]. Azandarian in Malayer has
more than 40 silica mining units. This industrial
area is one of the largest industrial clusters in
Hamadan province [13, 14]. In recent years, the
expansion of the number of silicization units and
the increase in the production volume in this region
has increased the prevalence of silicosis among the
workers leading to the mortality caused by this
disease [15]. With this background in mind, this
study aimed to collect comprehensive information
about the patients' conditions, epidemiological
characteristics, and also the side effects caused by
silicosis in those referred to the health centers of
Hamadan, Iran. Following that, the results were
analyzed and complete information about the
relationship between exposure to inhalable
crystalline-free silica and the occurrence of other
side effects, such as autoimmune diseases, kidney
disorders, and changes in blood pressure in these
patients were reported.

Materials and Methods

This observational cross-sectional study was
conducted at Shahid Beheshti Hospital affiliated to
Hamadan University of Medical Sciences,
Hamadan, Iran, in 1401. The study population
includes all patients with silicosis hospitalized in
hospitals in Hamadan from 2011 to 2021, and the
study sample size comprised 25 patients admitted
to Shahid Beheshti Hospital. The required data
were collected using an 8-item researcher-made
questionnaire  seeking such information as
demographic characteristics, work conditions and
experience, health history, blood and urine test
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results, as well as information about spirometry and
chest X-ray results. The inclusion criteria were all
patients with silicosis from 2011 to 2021 whose
records were available. On the other hand, those
who had no accessibility and information on
silicosis were excluded from the study. The
obtained data were then analyzed using SPSS
software (version 20).

Results

According to the results of the study, all patients
(n=25) were male with a mean age of 52 years (age
range: 32-84). Considering the marital status, 23
patients were married. Furthermore, 64% of
patients had simple or chronic silicosis, and the
others (36%) had advanced silicosis. The
underlying diseases included lung diseases,
cardiovascular diseases, and chronic obstructive
pulmonary disease in descending order. Out of all
25 examined patients, 5 (20%) cases died of this
disease, and the rest were under treatment.
Regarding occupational status, 4, 4, 5, 6, and 2
patients were mine workers, stone cutters, stone
crushers, glass and silica factory workers, and well
diggers, respectively. It is worth mentioning that the
job titles of 4 cases were not indicated. In addition,
52% of silicosis patients were suffering from
cardiovascular diseases, and 20% of the silicosis
patients had kidney failure.

Discussion

Considering the importance of silicosis as an
occupational disease in developing countries and
regarding the unpreventable and untreatable nature
of this complication, it is of utmost importance to
obtain more knowledge about the aspects of this
disease and the professions at risk of contracting it.
Moreover, the provision of prevention strategies
and improving the work environment can play an
effective and useful role in the management and
prevention of this disease. Hamadan province with
a very high number of silicon-making workshops
and cement factories of iron ore mines has always
been of interest in terms of silicosis. In this province,
especially in Azandarian, Melayer, there is a very
high number of silicon-cutting workshops, and
according to the results of the present study, all
patients were male in terms of gender. As predicted,
this shows that occupational disease occurs only in
exposed workers, and in this study, all patients
infected with respirable crystalline-free silica were
male. Regarding the survival status of silicosis
patients, 20% of the patients died and 80% of the
patients survived. Also, the mean age of the patients
was obtained at 52 years (age range: 32-84) which
shows the impact and importance of the chronic
type of silicosis disease on workers' health. In
addition, this study investigated the relationship
between silicosis and other chronic diseases (e.g.,
kidney failure, as well as vascular, autoimmune,
and skin diseases). The results of the study show that
88% of patients had underlying respiratory disease.
Moreover, 52% and 20% of silicosis patients
suffered from cardiovascular diseases and kidney
failure, respectively. These findings are in line with
the results of previous studies. A meta-analysis
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study reported a significant positive association
between silica exposure and mortality from
hypertension [20]. Additionally, in a systematic
review, workers exposed to silica were reported to
be at increased risk for cardiovascular diseases,
especially cardiopulmonary disease [21].

Conclusion

The results of the present study showed that 52%
and 20% of patients with silicosis suffered from
cardiovascular diseases and kidney failure,
respectively. This highlights the importance of
annual and periodic monitoring of exposure to

crystalline silica in these jobs, control and
reduction of exposure through the installation of
particle control devices, and the careful use of
personal protective equipment. Furthermore, the
use of informative and preventive programs (e.g.,
training workshops in these industries), personal
protective equipment (e.g., masks and appropriate
clothing), strong ventilation systems, as well as the
utilization of simple methods (e.g., humidification),
and finally periodic inspections and monitoring can
be suitable solutions to prevent and reduce the rate
of silicosis in workers working in these industries.
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