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Background and Objective: The present study sought to assess the effect
of the Health Belief Model (HBM) on the use of Personal Protective
equipment among the workers of a process industry.

Materials and Methods: The study involved an experimental intervention
with 100 workers from various units in a process industry. These
employees were assigned to two groups of 50: intervention and
control. Initially, data were gathered using a custom questionnaire
based on the dimensions of the HBM. The intervention group
underwent a 12-session educational program over 3 months. The post-
test phase took place three months after the educational intervention.
The data were analyzed using SPSS software (version 25).

Results: The mean age scores of participants in intervention and control
groups were 46+3 and 38% 2, respectively. The results indicated that
following the educational intervention, the mean scores of awareness,
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perceived barriers, perceived benefits, and threats of employees were
significantly higher than those of the control group (P<0.001), with
respective scores of 15.45x 3.03, 22.21+2.30, 16.61+3.12.

Conclusion: As evidenced by the obtained results, implementing
educational interventions based on the HBM increased employees'
awareness and favorable attitudes regarding using personal protective
equipment.
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Extended Abstract

Background and Objective

Vibration is recognized as one of the harmful
physical factors in the workplace occurring due
to the oscillatory motion of an object around its
equilibrium point [1]. Drivers, lathe workers,
wood industry workers, repairmen, and many
other professionals are exposed to vibration [2,
3]. Transmitted vibration to humans is classified
into two groups: whole-body vibration and
hand-arm vibration [4]. The response of the
human body to vibration varies based on three
factors: frequency, intensity, and duration of
exposure [5]. According to ISO 2631 guidelines
and the Iranian Technical Committee of
Occupational  Health, the  permissible
equivalent acceleration limit for whole-body
vibration is 0.87 m/s2, and for hand-arm vibration
is 5 m/s2 for an 8-hour daily exposure [6].
Exposure to this harmful factor in the workplace
at low levels may cause discomfort in individuals
[7]. At higher levels of exposure to vibration,
temporary and permanent physiological effects
resulting from exposure to vibration will
become apparent [8]. Various solutions are
present for controlling exposure to vibration,
such as controlling vibration at the design and
construction stage of machines, installing
dampers at the point of contact between the
body and the machine, remote control of
machines, and management measures, such as
reducing exposure time to vibration [10].

Due to such constraints as feasibility, safety,
cost, and lack of interference in the process, in
most cases, vibration cannot be controlled with
a single control solution, and a combination of
control solutions should be employed [11]. One
of the control solutions for vibration at the
receiving end is the use of personal protective
equipment, such as anti-vibration gloves [12, 13].
The identification of the factors affecting the use
of personal protective equipment in work
environments can lead to the definition of
appropriate strategies to improve the culture of
proper use of these tools [14]. Therefore,
developing a program based on an educational
model is essential to promote the culture of
using personal protective equipment among
employees [15].

One of the most effective educational models is
the Health Belief Model (HBM) [16]. This model
explains how to change behaviors related to
people's health and helps educators assess and
describe health-related behaviors through
understanding their beliefs about health.In light
of the aforementioned issues, the present study
aimed to assess the impact of an educational
intervention based on the structures of HBM on
improving the use of personal protective
equipment among employees in a process
industry.

Materials and Methods

This experimental study was conducted based
on a pretest-posttest design in two main stages
to assess the impact of an educational
intervention based on the HBM on improving
the use of personal protective equipment
among employees exposed to vibration. The
sample size for this study was 100 employees
from the central repair workshop of a process
industry. These individuals were assigned to two
groups of 50, intervention and control, using
sequential convenience sampling. Necessary
information was collected using a demographic
information questionnaire and a researcher-
made questionnaire based on the HBM. The
researcher-made questionnaire was designed
based on the variables of the HBM after
reviewing texts and conducting qualitative
interviews with experts. In addition, the formal
and qualitative validity of the questionnaire was
reviewed by five university professors.
Furthermore, two indices, namely content
validity ratio and content validity index, were
used to assess content validity [14]. The
information was collected in the pre-test phase
using a researcher-made questionnaire based
on the structures of the HBM. In the next step, a
12-session  educational intervention  was
conducted over a period of three months for the
intervention group. Three months after the
educational intervention, the post-test phase
was implemented. The data were entered into
SPSS software (version 25) and analyzed using
descriptive tests, analysis of covariance, and
independent t-tests. The confidence level and
significance level were considered to be 95%
and 0.05, respectively.

Results

The mean age scores of subjects in the
intervention and control groups were 3+46 and
2+38  vyears, respectively. The  results
demonstrated no significant difference between
the two groups in any of the dimensions of the
HBM before the intervention. The findings after
the educational intervention illustrated that the
mean of all dimensions of the HBM, except for
the perceived barriers dimension, significantly
increased in the intervention group after the
educational sessions (Table 1).

Discussion

The present study was conducted to assess the
impact of an HBM-based educational
intervention on improving the time of using
personal  protective  equipment  among
employees exposed to vibration. The findings
pointed out that before the implementation of
the educational intervention, there was no
significant difference in any of the dimensions
of the HBM between the trained and untrained
groups (P<0.05). After conducting 12 training
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sessions in all dimensions of the HBM, except
for perceived barriers, a significant difference
(P<0.05) was observed between the two groups,
indicating that the content presented in the
theoretical and practical training program led to
an increase in the awareness of employees
about the consequences of exposure to
vibration, as well as the disadvantages and
advantages of not employing personal
protective equipment.

The researchers found that educational
intervention can play a significant role in
increasing the awareness and attitude of
individuals, leading to a marked increase in the
duration of using personal protective
equipment [17]. Furthermore, in their study on
the workers of a tile manufacturing company,
Falah et al. reported that educational
intervention has a significant impact on
improving the performance and efficiency of
protective gloves [18]. The results of the present
study indicated that in terms of perceived
sensitivity and perceived severity, which are
obtained from the integration of these two
dimensions, the perceived threat index is
consistent with a study by Raingruber [19]. Kein
also stated that as the perceived threat becomes
one of the more effective factors in preventive
behaviors, the occurrence of safe behavior
becomes more probable [20]. Khanal believes
that generally, in the HBM, individuals always try
to behave in a way that reduces their health risks
[21]. The findings of the present study revealed
that perceived barriers did not change

significantly before and after the educational
intervention. This finding is also consistent with
the results of other studies [22].

This study is the first study conducted to
examine the effectiveness of an HBM-based
educational intervention in improving the time
spent using personal protective equipment
among employees exposed to excessive human
vibration. It is recommended that in future
studies, this topic be examined with a larger
sample size in various industries where workers
are exposed to human vibration, and the results
be compared with the findings of the present
study.

Conclusion

As evidenced by the results obtained,
implementing educational interventions
focused on increasing employees' awareness
and behavior can contribute to improving the
prevention of health-related consequences
resulting from exposure to noise, including
hearing loss. Knowledge and awareness have
the most significant impact on improving the
use of personal protective equipment in the
industry. Nonetheless, the reduction of
perceived barriers also plays arole in promoting
safe behavior among employees; therefore,
such factors as awareness, perceived threats,
and perceived barriers play a key role in the use
of hearing protection equipment, and safety
professionals and industry managers should pay
close attention to them.
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