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Abstract

The aim of this study is to evaluate the effect of noise-filtering earplugs on the
hearing ability of dentists wearing them during noise-induced dental procedures.
Pure tone audiometry and distortion product otoacoustic emission (DPOAE) tests
were conducted at the initial visit and 1 year later to evaluate the hearing ability of
the participants. As a result of the study, the pure tone average of the group wearing
earplugs decreased significantly compared to the group not wearing earplugs,
indicating an improvement in hearing. However, the signal-to-noise ratio of the
DPOAE tests did not show a significant difference. These findings suggest that noise-
filtering earplugs may have some effectiveness in preventing hearing loss. However,
since the 1-year observation period may not be adequate to identify changes in
hearing, a follow-up study with an extended follow-up period is necessary. [J Korean
Acad Pediatr Dent 2023;50(3):239-251]

Keywords
Noise-induced hearing loss, Noise-filtering earplugs, Dental noise reduction, Hearing
protection
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Fig. 1. Noise-filtering earplugs.

500 Hz + (1000 Hz x 2) + (2000 Hz x 2) + 4000 Hz

Six-frequency Pure Tone Average =

6

Fig. 2. Six-frequency Pure Tone Average.
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Table 1. Subjects characteristics

Table 3. Differences in APTA according to various factors

Group | Group Il value APTA value
n (%) nw P Mean (SD) P
Gender 0.903 Gender’ 0.022
Male 14(583)  13(56.5) Male 0.438 (2.152)
Female 10 (41.7) 10 (43.5) Female -0.772 (2.698)
Age 0.203 Side of ear" 0.400
30-39 9(37.5) 9(39.1) Left -0.035 (2.559)
40 - 49 11(45.8)  12(52.2) Right -0.479 (2.528)
50-59 4(16.7) (8.7) Daily noise exposure time* 0.864
Specialties 0.706 I\ﬁore tr;]an 2 hours and less 20,500 (1.480)
Pediatric dentistry 13(54.2) 11 (47.8) than 3 hours
Advanced General Dentistry 2 (8.3) 3(13.0) I\ﬁore tr;]an 3hoursand less 0.208 (1.652)
Prosthodontics 2(8.3) 3(13.0) than 4 hours
Endodontics 3(125) 1(43) More than 4 hoursandless 4 615 (3 49)
i than 5 hours
Periodontology 1(4.2) 1(4.3) More than 5 hours 0.172 (2.643)
Oral medicine 1(4.2) 0(0.0)
ialti ¥: pvalues from t-test; *: p value from ANOVA.
No specialties 2(8.3) 4(17.4) PTA: pure tone average.
Daily noise exposure time 0.707
Less than 1 hour 0(0.0) 0(0.0)
More than 1 hour and less 0(0.0) 0(0.0)
than 2 hours Table 4. Multiple Linear Regression Analysis of APTA
More than 2 hours and less 2(8.3) 3(13.0) APTA
than 3 hours .
Variable Standardized tvalue  pvalue
Mhoreil;]an 3 hours and less 2(8.3) 2(8.7) coefficient (SE)
t
anhours Intercept 2447(2121) 1153 0252
y handh dl Gender
ore than 4 hours and less
than 5 hours 5(20.8) 3(13.0) Male (Ref)
More than 5 hours 15(625)  15(65.2) Female "1.388(0556) 2495 0015
Side of ear
p values from t-test.
Group I: dentists with noise-filtering earplugs; Group II: dentists without Left (Ref)
noise-filtering earplugs. Right -0.443(0.509)  -0.871 0.386
Group
I (Ref)

Table 2. Differences in APTA and ASNR between group | and
group I

Group | Group I value

Mean (SD) Mean (SD) P
APTA -0.799 (2.618) 0.308 (2.353) 0.034
ASNR 0.733(7.214)  -0.016 (6.946) 0.210

p values from t-test.

Group I: dentists with noise-filtering earplugs; Group II: dentists without
noise-filtering earplugs; PTA: pure tone average; SNR: signal-to-noise
ratio.

I 1.145(0.521)  2.195 0.031
Age 0.021(0.041)  0.505 0.615
Daily noise exposure time

More than 2 hours and
less than 3 hours (Ref)

More than 3 hours and

less than 4 hours 1.383(0.041) 1.160 0.249

More than 4 hours and

less than 5 hours 0.344(1.193) 0349  0.728

More than 5 hours 0.324 (0.864) 0.375 0.709

p values from multiple linear regression analysis.

PTA: pure tone average; SE: standard error; Ref: reference value; Group
I: dentists with noise-filtering earplugs; Group II: dentists without noise-
filtering earplugs.

https://doi.org/10.5933/JKAPD.2023.50.3.239 2473
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Table 6. Subjective evaluation of the effect of noise-filtering earplugs

n %
Were noise-filtering earplugs effective at protecting your ears from noise?
No 4 16.7
Yes
1 (Slightly effective) 1 4.2
2 (Somewhat effective) 1 4.2
3 (Moderately effective) 9 375
4 (Very effective) 7 29.2
5 (Extremely effective) 2 8.3
Were noise-filtering earplugs effective at preventing noise?
No 1 4.2
Yes
1 (Slightly effective) 1 4.2
2 (Somewhat effective) 4.2
3 (Moderately effective) 8 333
4 (Very effective) 11 45.8
5 (Extremely effective) 2 8.3
Do you think noise-filtering earplugs are effective in reducing ear fatigue?
1 (Strongly disagree) 0 0.0
2 (Disagree) 4.2
3 (Neutral) 8 333
4 (Agree) 12 50.0
5 (Strongly agree) 3 12.5
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