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Background and Objective: Condensed silica dust is a byproduct of
metallurgical processes, specifically the production of silicon metal and
ferrosilicon (FeSi) alloys. Occupational exposure to respirable silica dust is
among the oldest causes of lung disease. This study aimed to determine the
effective factors influencing preventive behaviors against silicosis among
workers in FeSiindustries, based on the protection motivation theory (PMT).
Materials and Methods: This cross-sectional study included 91 workers from
FeSi industries in Hamadan, Iran, in 2023. The data collection tool was a
researcher-made questionnaire consisting of two parts. The first part included
background and demographic information, and the second part included
questions that measured the PMT constructs.

Results: The results showed that 44% of workers spent their breaks in areas
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with clean air, 27.5% visited a doctor in case of respiratory symptoms, 26.4%
took a shower and changed clothes after work, 34.1% did not eat, drink, or
smoke in polluted environments, 40.7% kept their workplace clean, and 42.9%
used ventilation while working. Also, a one-unit increase in perceived reward
and perceived severity scores was associated with an increase of 0.513 and
0.427 points in the average preventive behavior score, respectively.
Conclusion: Perceived reward and severity significantly affect workers'
preventive behaviors in FeSi industries to reduce silica exposure. This study
emphasizes the use of PMT as a framework to predict preventive behaviors
against silicosis in FeSiindustries.
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Extended Abstract

Background and Objective

Ferrosilicon (FeSi) is a group of ferroalloys that
usually  contain  65%-90%  silicon  (Si).
Condensed  silica dust is a byproduct
generated during metallurgical processes,
particularly in the manufacturing of Si metal
and FeSi alloys. Silica may be found in nature
in white or gray colors, and when mixed with
water, it forms a dark-colored suspension. The
carbon content influences the color of silica-
containing compounds; as it increases, the
material tends to become darker.
Occupational exposure to respirable silica
dust is one of the oldest causes of lung
diseases. Diseases, such as pulmonary
tuberculosis, silicosis, chronic obstructive
pulmonary disease, and lung cancer, can result
from inhaling crystalline silica in work
environments. Silicosis is classified into three
forms based on the severity and duration of
exposure to silica: chronic, accelerated, and
acute. According to studies conducted in the
United States of America, approximately 100
workers die from silicosis every year. Among
the ways to control inhalation exposure to
silica  are removal, replacement, and
engineering control, including the installation
of hoods and management controls. However,
since the permissible exposure limit of
exposure to silica is very low and exposure to
small amounts of this substance can also cause
disease, the best way to reduce the burden of
silicosis in the exposed population is to
prevent exposure. To avoid the development
of  silicosis, workers' awareness and
understanding of silicosis, as well as their
access to health services and personal
protective equipment, should be increased.
Protection  motivation theory (PMT), or
motivational justification theory, was first
introduced by Rogers in 1975and is based on the
idea that people seek to protect themselves, feel
safe, and reduce risks. Since then, this theory
has been extensively utilized as a framework for
anticipating and intervening in health-related
actions and behaviors. This theory is based on
the premise that the choice to engage in a
protective action against a health-damaging
action is directly linked to a person's motivation
to protect their life. Therefore, the PMT is a tool
for understanding feelings of fear and how
individuals attempt to safeguard themselves
from health risks.

Considering the importance of knowledge and
understanding of silica-exposed workers about
preventive behaviors and the effective role of
PMT in predicting and determining the most
effective variable for future health education
interventions, this study aimed to identify the
factors influencing the preventive behaviors of
silicosis in workers of FeSi industries based on

the PMT model.

Materials and Methods

This cross-sectional study included 91 eligible
workers from three ferrosilicon industries in
Hamadan, western Iran. Eligible participants
were workers with at least one year of work
experience in the industry who provided
informed consent. The participants completed
the  questionnaires  through individual
interviews after the study objectives were
explained to them.

Aquestionnaire developed by the researchers in
the current study was used to collect data
following a review of similar studies.

This questionnaire included two parts; the first
part covered background and demographic
information, including age, gender, marriage,
education status, work experience, smoking,
number of family members, income, daily
working hours, personal and family history of
respiratory issues, the use of respiratory spray,
and the individual's sources of information
about lung diseases.

The second part of the questionnaire comprised
questions designed to measure PMT constructs,
such as perceived vulnerability, perceived
severity, fear, self-efficacy, perceived costs,
perceived response efficacy, perceived reward,
protection motivation, and silicosis prevention
behaviors.

The questionnaire's content validity was
evaluated by seven experts specializingin health
education and occupational health engineering.
Furthermore, the questionnaire's reliability was
established by administering itto 23 participants
and calculating Cronbach's alpha.

Following data collection, SPSS software
(version 26) was used for data analysis,and tests
were conducted at a 5% significance level.
Descriptive statistics, including tables and
numerical indicators, were employed to
interpret the data, and inferential statistics,
including t-test and linear regression, were
applied to determine the relationship between
variables.

Results

All participants worked at the FeSi factory: 18.7%
in the production unit, 13.2% in the facilities
unit, 9.9% as furnace operators, and the rest in
the manufacturing unit, casting, production
support, furnace mechanics, dust removal unit,
and storage. Based on the questionnaires filled
out by participants, they gathered most of their
information about silica (19.8%) from the
internet, 8.8% from the health, safety, and
environment department, and some from
books, signs, doctors at work, their family, or a
mixture of these sources.

The results showed that 44% of workers spent
their breaks in areas with clean air, 27.5% visited
a doctor in case of respiratory symptoms, 26.4%
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took a shower and changed clothes after work,
34.1% did not eat, drink, or smoke in polluted
environments, 40.7% kept their workplace clean,
and 42.9% used ventilation while working.

The results in Table 3 show that for a one-unit
increase in perceived reward and perceived
severity scores, the average preventive
behaviors score increases by 0.513 and 0.427,
respectively. Also, as indicated by the positive B
coefficients for perceived reward and perceived
severity, their scores have a significant,
increasing effect on the behavior score. The
other structures of the PMT model had no
significant impact on the behavior score.

Discussion

This study explored the main factors affecting
preventive behaviors related to silicosis among
workers in FeSi industries, employing PMT as its
guiding framework. PMT variables were used to
examine preventive behaviors among industrial
workers exposed to FeSi. Examining the
preventive behaviors in our study showed that
only a limited proportion of workers
(approximately 30%-40%) performed preventive
behaviors, such as keeping the workplace clean,
visiting the doctor in case of respiratory
symptoms, practicing personal hygiene, not
eating, drinking in polluted environments, and
turning ventilation on during work. These
results are consistent with the study by Ghafari
et al., which found that 40% of workers followed
preventive measures against skin cancer caused
by direct sunlight.

Data analysis indicated that the preventive
behaviors of workers against exposure to FeSi
industries were significantly influenced by two
parameters of PMT, perceived reward and
perceived severity, in a way that a one-unit

o335 5l 00l (i o LS, yo il (05Kl (6555

increase in perceived reward and perceived
severity score increases the average preventive
behaviors score by 0.513 and 0.427, respectively.
These results showed that the greater the
workers perceived vulnerability to health risks
(pulmonary diseases), the more likely they were
to perform preventive behaviors.

In a study by Millen et al., participants were
randomly assigned to either a control or an
intervention group. Cognitive and behavioral
measures were collected at three time points
over 2 weeks. In the intervention group,
motivational methods were used to increase the
desire to exercise. Based on these findings,
perceived sensitivity was elevated in the
intervention group.

Our study's limitation was its reliance on self-
reported data from the questionnaire, which
could lead to either over- or under-reporting.
Future studies could assess biological markers
of FeSi exposure and compare them between
workers who most consistently adhered to
preventive behaviors and those who adhered
the least. Such findings may further motivate
workers to adhere to preventive behaviors.

Conclusion
The findings of the current study indicate that
perceived reward and perceived severity

significantly  affect  workers' preventive
behaviors in FeSi industries to reduce exposure
to silica. Therefore, health promotion

interventions based on PMT can play a crucial
role in predicting and assessing factors related
to health education initiatives in industrial
settings. This study emphasizes the use of PMT
as a framework to predict preventive behaviors
against silicosis in FeSi industries.
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