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Abstract

This cross-sectional analytical research aimed to study: hearing protection device (HPD) uses behav-
iors, personal attenuation ratings (PAR ), and the association between HPD use behaviors and PAR. The study
participants were 120 production workers at an electrical appliance manufacturing company in Chonburi
province. Data was collected from July to August 2025 using a self-administered questionnaire, an HPD use
behavior observation form, and the hearing protection fit-testing system. Data was analyzed using descriptive
statistics and binary logistic regression analysis. The results showed that the majority of workers were male
(87.5%) and aged 30-39 years (43.3%). While 81.7% of workers regularly wore HPDs when exposed to
loud noise, only 22.5% performed HPD maintenance correctly. The median PAR was 17 dB
[IQR(Q1-Q3):9(11-20)]. A total of 81.7% of workers achieved a PAR greater than or equal to the target
PAR. Workers who did not regularly wear HPDs with a proper tight fit had 4.28 times higher odds of hav-
ing an inadequate PAR compared to those who did (AOR=4.28, 95% CI: 1.53-11.95). However, 18.3%
of workers had a PAR below the target, which could lead to hazardous noise exposure and long-term noise-in—
duced hearing loss. Therefore, workplaces should emphasize correct HPD wearing and provide training on
both usage and maintenance. Additionally, relevant agencies should establish a policy for hearing protection
fit testing to effectively reduce the risk of occupational noise exposure.
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Table 1 General and occupational characteristics of participants (n=120)

General and occupational Characteristics n (%)
Gender
Male 105 (87.5)
Female 15 (12.5)
Age [Mean age 35.8 years, SD=8.6]
20-29 years 28 (23.3)
30-39 years 52 (43.3)
40-49 years 32 (26.7)
50-59 years 8 (6.7)
Education level
High school 87 (72.5)
Vocational certificate 11 (9.2)
Higher vocational certificate or higher 22 (18.3)
Work experience [Mean work experience 14.5 years, SD=8.8]
<10 years 42 (35.0)
11-20 years 45 (37.5)
21-30 years 27 (22.5)
>30 years 6 (5.0)
Type of hearing protection device
Foam earplugs 120 (100)
Daily noise exposure duration
<4 hours 4 (3.3)
4-8 hours 75 (62.5)
>8 hours 41 (34.2)
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Table 2 Behaviors of using hearing protection device (HPD) (n=120)

Behaviors of using HPD Irregularly Regularly

n (%) n (%)
1. Wearing HPD 22 (18.3) 98 (81.7)
2. Checking HPD condition before use 53 (44.2) 67 (55.8)
3. Wearing HPD with a proper tight fit 53 (44.2) 67 (55.8)
4. Wearing HPD throughout the work shift 57 (47.5) 63 (52.5)
5. Storing HPD correctly after use 93 (77.5) 27 (22.5)

Note: “Regularly” refers to > 80% of total work shifts.
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Table 3 Association between hearing protection device (HPD) use behavior and personal attenuation rating (PAR)

PAR<PARt” PAR>PARt" Simple Binary Logistic Multiple Binary Logistic
HPD use behavior n (%) n (%) Crude OR p-value Adjusted OR p-value
(95% CI) (95% CI)
Total 22 (18.3) 98 (81.7)
Wearing HPD
Irregularly 4 (18.2) 18 (81.8) 0.99 (0.30-3.27) 0.984
Regularly 18 (18.4) 80 (81.6) Ref.
Checking HPD condition before use
Irregularly 9 (17.0) 44 (83.0) 0.85(0.33-2.17) 0.733
Regularly 13 (19.4) 54 (80.6) Ref.
Wearing HPD with a proper tight fit
Irregularly 16 (30.2) 37 (69.8) 4.40 (1.58-12.23) 0.003* 4.28 (1.53-11.95) 0.006*
Regularly 6 (9.0) 61 (91.0) Ref. Ref.
Wearing HPD throughout the work shift
Irregularly 9 (15.8) 48 (84.2) 0.72 (0.28-1.84) 0.493
Regularly 13 (20.6) 50 (79.4) Ref.
Storing HPD correctly after use
Irregularly 15 (16.1) 78 (83.9) 0.55 (0.20-1.53) 0.247 0.61 (0.21-1.76) 0.357
Regularly 7 (25.9) 20 (74.1) Ref. Ref.

Note: “PAR is the measured personal attenuation rating of the worker, PARt is the target personal attenuation rating based on

the legally adjusted attenuation value of the HPD %) which is 7 dB. *p-value<0.05.
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