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ABSTRACT

Introduction: To ensure employee safety and health, it is crucial to choose and use personal protective
equipment correctly. An investigation of the respiratory and hearing protection equipment used in the
industries of Tehran was conducted in the present study.

Material and Methods: This study was a descriptive-analytical study conducted in 2023 on 400
occupational health and safety experts in Tehran province. A researcher-made checklist and questionnaire
(physical and online versions) were used to determine the criteria that are considered when selecting
protective equipment. Statistical analysis and graphing were performed using SPSS-v21 and Excel-2016.

Results: Participants had an average age of 38.66 and an average work experience of 11.78 years. The
participants reported 48.3% and 47.7% disapproval of the quality and 42.5% and 39.5% disapproval
respectively of the quantity of respiratory and hearing protection equipment available in their industrial
units. In addition, 56.3% of them admitted that they have no responsibility for providing or approving the
equipment in their workplace. Overall, 27 and 29 criteria were mentioned by study participants pertaining
to respiratory and hearing protection equipment, respectively. In the identified criteria, the frequency
distribution ranged from 0.3% to 38%.

Conclusion: A high rate of expert dissatisfaction with protective equipment and a low frequency of most
of the criteria mentioned indicates that industries aren’t paying much attention to the issue of choosing
the right respiratory and hearing protection equipment. To improve the situation, more investigation is
needed and practical and operational solutions will be provided. This study highlights the importance of
proper selection and use of personal protective equipment in ensuring the safety and health of employees.

Keywords: Respiratory Protective Equipment, Hearing Protection Equipment, Occupational Health, Safety,
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1. INTRODUCTION

One of the most important goals of maintaining
employee health and safety is selecting and using
appropriate  personal protective equipment.
Knowing the criteria for selecting protective
equipment is crucial for making the right choice.
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Toward understanding the situation and the
criteria considered for the selection of respiratory
and hearing protection equipment in Iranian
industries, the present study was conducted.

2. MATERIAL AND METHODS
This study, a descriptive-analytical one, was
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Table 1: Demographic characteristics of the participants in the study (n=400)

Variables ‘ Average Standard Deviation ‘

Age (years) 38.66 8.69 24 58

Work Experience (years) 11.78 7.79 1 32

Gender (%) Male Female
61.5 38.5

Education Degree (%) Associate degree Bachelor's degree Master's degree Ph.D. degree
0.5 68.3 30.2 1.0

Discipline (%) Occupational Health Industrial Safety HSE Engineering Ergonomics
71.0 10.8 14.8 34

Job Position (%) Occupational Health Occupational Health Industrial Safety HSE

Advisor Expert Officer Officer

12.3 48.8 16.0 229

Frequency distribution of criteria in the selection of respiratory protective
equipment

Type and concentration of respiratory pollutants
Quality, durability and material of components
Equipment price

Filtration efficiency (performance) F;

Compliance with legal standards and requirements F
Manufacturer's credit and approval

Ease of use and user comfort

According to the anthropometric dimensions of users |
Suitability to occupation and risk group

Duration of exposure to respiratory pollutant
Duration of operation (useful life)

Availability (market availability) |

Technical specifications (absorber, filter, SP, etc.) F
Toxicity of pollutants

No disturbance and interference in work

Product authenticity and warranty [

Acceptance of a certain type by other users |
Variation in sizing

Assigned Protection Factor (APF) of a safety mask
Appearance (color and beauty)

Personal characteristics and worker's health |
Environmental conditions of the workplace

Can be used with other protective equipment
Having a production and expiration date

Ease of cleaning and maintenance |

No sensitivity |

Weight (lightness) |

10.0 20.0 30.0 40.0

%

Fig. 1: Frequency distribution of criteria considered by the participants in the selection of respiratory protective equipment

conducted in 2023, involving 400 occupational
health and safety experts in Tehran province. A
checklist and questionnaire, both researcher-made
and available in physical and online versions, were
utilized to identify the criteria considered during
the selection of protective equipment. The checklist
included demographic information (age, work
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experience, gender, discipline, and education degree)
and specialized questions (responsibility for the
preparation/approval of equipment, and the quality
and quantity of equipment available). Additionally,
there was an open question about the criteria for
selecting respiratory protection equipment and
another for selecting hearing protection equipment.
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Both tools were accessible to the target community
in physical and online forms on the PorsLines
platform, and their links were shared with them.
Statistical analysis and graphing were carried out
using SPSS-v21 and Excel-2016. The research ethics
code is IR TUMS.SPH.REC.1401.093.

3. RESULTS AND DISCUSSION

The demographic characteristics of the
participants are presented in Table 1. The
participants reported 48.3% and 47.7%
disapproval of the quality and 42.5% and 39.5%
disapproval, respectively, of the quantity of
respiratory and hearing protection equipment
available in their industrial units. In addition,
56.3% of them admitted that they bear no
responsibility for providing or approving the

equipment in their workplace, with supply chain
managers, employers, and purchasing managers
often assuming this responsibility. The selection
criteria for respiratory and hearing protection
equipment and their frequency distribution are
presented in Figure 1 and Figure 2, respectively.
Overall, 27 and 29 criteria were mentioned by
the study participants about respiratory and
hearing protection equipment, respectively.
These criteria include factors such as the type
and concentration of respiratory pollutants, the
quality and type of components, the price and
efficiency of filtration for respiratory protection,
the noise reduction index, the materials, the
price, and the comfort of the user with hearing
protectors. In the identified criteria, the
frequency distribution ranged from 0.3% to 38%.

Frequency distribution of criteria in the selection of hearing protective
equipment

Noise reduction rating (NRR) index and efficiency

7 38.0

Quality and ingredients

7] 22.3

Price/cost

7] 22.0

Ease of use and user comfort

7 20.3

The measured sound pressure level

74 19.0

Compliance with legal standards and requirements

2 18.0

Noise frequency analysis

s,

11.0

738

Approval of the Technical Protection and Health..
Reputation of the manufacturer (brand name)
Ergonomics and fit with the user's anthropometric..
No disturbance and interference in work
Suitability to the type of job/activity
Noise Characteristics
Appearance, beauty, and color
Acceptance and satisfaction of users
Product authenticity and warranty
Individual characteristics and hearing health of users
Weight (lightness)
Duration of exposure to noise
Anti-allergic
Easy to wash, clean and maintain
Availability (market availability)
Working time (useful life)
Based on the seller's recommendation and catalog
Can be used with other protective equipment
Variation in sizing
Anti-sweat
The ability to hear warning sounds and alarms

s 10.3
i 8.8
) 8.5
5.5

4.8

4.5

4.0
] 4.0
7] 3.8

772 3.5

777 3.5

) 3.3

772 3.3

) 3.0

4 3.0

] 2.8

A 2.5

B4 2.0

3 1.3

F 1.0

7 1.0

Environmental conditions(temperature, humidity, ..

0.0 5.0

0.3

15,0 20.0 250 300 350 400

%

10.0

Fig. 2: Frequency distribution of criteria considered by the participants in the selection of hearing protective equipment
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4. CONCLUSIONS

Based on the high frequency of expert
opinions regarding non-interference and
dissatisfaction with protective equipment, and
the insignificant frequency of most of the criteria
mentioned above, it is clear that despite the
importance of choosing the right respiratory and
hearing protection equipment, this issue has not
been given much attention in the investigated
industries. Therefore, to improve the situation,
more investigation is needed, and practical and
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operational solutions will be provided. The
technology of the fourth industrial revolution,
such as artificial intelligence, is one proposal
in this field. This is an area of investigation and
development that the authors of the present
study are exploring and researching.
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