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Effect of Noise Cancelling Devices on Dental Handpieces Using Ear Model
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— Abstract

This study intended to evaluate noise level of dental handpieces and the effects of noise cancelling devices. An ear
model was designed to measure the level of the noise delivered to the inner ear during dental handpiece operation. The
level of noise was measured in various conditions using the ear model and the portable noise meter. Noise level was
measured again after applying of 4 different noise cancelling devices to the model ear.

The noise level of dental handpieces was 82.5 - 84.4 dB. When 4 types of noise canceling devices were applied, the
noise level reduced to 67.4 - 73.8 dB. All 4 devices had statistically significant effect in reducing the noise of the handpiece.
Considering the intensity and exposure time, noise in dental clinics can cause hearing damage to dentists. For protection
from the risk of occupational hearing damages, noise canceling devices can be recommended.
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SHEOM A HAE Il HMEHEl ANC headphone2 232 2. O e
30 dB ZAA|7| 1 A= Cf ©ZH|E 14 dB S7HAIZACHL BtCt
X K tGGoM LS A 240 s A3 M & H 2HO| LJO|=0f FLH& OHO[= MM-BSM-9 (Shure, Niles,
XE0| A ol e 37t Q=X ZALE A= gict o] US)E 0|85t X1t 7|TFERH LMste 238 FHSIA
Of AR M= 7 ZHS AFESIO] X|at 7|F0|A Eddt= & Ct Oto|3Qt 7 ZYO| HAL|= B9l AEX|E AMESI0l 2
22 FESHL AHE= Y8, 48 A3 M BXE HE SotRL, 20|k 2oz 230 YLK ESS HISHAULCH
ot Z1HE BN &~ XE 2utE DA E X} SHRALE (Fig. 1A). &2 52 HiZ A30] 40 dB O|tZ HiAAZO| %
200 LHE ZZH0M O[fAM2n o|4H T=EAHE 2l 30.0
O 93 A= 9 dhH cm (Fig. 1B) A2|0AM FEEALL 28 A7|= 3027 £33t
R, 307t =EE B Y YES SYUSE SIUCL &
1.9 M= HYT e 5 E F0/7] flsh 22 UM 1084 Bi5
E-E AT

ATFOIA AETH X[t 7|7 2F ME A= ChSa &
ChTable 1, Table 2). CHET 22 AE3$H Earplug (3M, Minneapo-
lis, USy= 2HA| & XHZ2| #Opfo|tt. 222 AFESH Qui-

Noise Cancelling Manuf T
eton (Quieton, Kempele, Finland), QC30 (BOSE, Framingham, Devices anutacturer ype
US), ALLTALK (Suhyuntech, Suwon, Korea)= A|EZQ HESZ

Table 2. Noise cancelling devices

Earplug 3M (Minneapolis, US)  Foam type earplug
ANC 7|52 #= O[0JZ0IC}. §7| HEF=2 Xt 28 MAH7t , Quieton
20| Ot A80| 2 AQ] SHO|L} HIHY|, X[BHE S Yt Quieton (Kempele, Finland)
Mg S0M 282 F017| I 852 AYE 4Eo| HE Qc30 BOSE Active noise
s ~ N s R (Framingham, US) cancelling earplug
o =230 HE A F0|7| fl8 M MES AHESHAL
Suhyuntech
ALLTALK
(Suwon, Korea)
Table 1. Handpieces used for evaluation
Handpiece Manufacturer Model Speed (rpm*)
High-speed Kavo (Allgan, Germany) GENTLEmini LUX 5000B 300,000
Low-speed Kavo (Allgan, Germany) INTRAmatic 20CN 15,000

*rpm, revolutions per minutes.

Fig. 1. (A) The portable microphone was connected to the inner ear of the model and the connection area was sealed with a
sponge, (B) The level of noise was measured in various conditions from the distance of 30 cm with a portable noise mete, (C)
Noise level was measured again after the application of noise cancelling devices.
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1£#330, diamond) ¥ X% SHELT|A#2 round, polishing

stone)0fl HHE A& = &7 SOA FZHALE

O™t 2= 12#330, diamond)

=
U X% HET|A#2 round, polishing stone)Z X|OF ALK Al 2t

3) AO H?I- Xl-x| X—i_Q_ _I_% 5_7| éx—l
H 2¥o| 20|=0f Earplug HE & 22
10. 2ETC2 ABE 22 MY BX HE = 432 5T
ACHFig. 2). SSE 282 248 Z20HY

[m= )
RUS Co., North Yorkshire, UK)S 0|&3}0f £

To=2
SHALE.
3. 84 =4

27 &l X SPSS (version 23.0.0, SPSS, Chicago, IL, USA)2}

Excel 2010 (Microsoft Inc, Chicago, USA)E 0| &35}0] 245t

Ch M7 &F X0] 252 Qo HZH A 9AIQl Mann-
stal

Whitney U test@ Kruskal-Wallis testS A|25t1 Dunn's Post

Hoc test2 A2 AEZ AlESHY

Bof 23 25 relxES 01&

f Ef% H| @ A| Bonferroni &

1. 87| & 2310 X[OoF AH| Al Zdots 28 37| H[

1% W KNS HEDANN 37| &
ot X|ot AtH|E LSt A2
St Xp0| 7} UQUCHTable 3). X|Of
diamond) W A& sHEmA
F 37 UM 2HAZZS T
= 0| HEGeH, HaEe

= -0

(#2 round, polishing stone)0fA] &2
WL SAHCR Rolot 2 &

2 46 - 6.1 dBO| X}0|E E ULt

pol|sh|ng stone)Of M ol 455 Hluo 21t 37| 9
M STAZE I 1% HETAOAM ME HEDARHD S
Aoz ROSHA 2 2F0| LtEHGCHTable 4). BHH X|OF A
H & gdsts 282 A7 24 W K& #HEDA 7+
SAHLZ Folot Xt0|7 gIRATHTable 5). EoH D& #330,

Fig. 2. Noise cancelling devices used in this study. (A) Quieton, (B) QC30, (C) ALLTALK.

Table 3. Noise difference between measurement in the air and during the tooth preparation

Condition In the air (dB) Tooth prep (dB) t p value
High-speed + #330 7890 + 191 8441 + 194 -9.15 0.001
High-speed + Diamond 7932+ 0.78 83.90 + 0.91 -14.48 0.001
Low-speed + #2 Round 76.50 + 1.08 83.84 + 0.97 -2149 0.001
Low-speed + Polishing 7639 + 0.78 8246 + 0.99 -19.20 0.001

p value from Mann-Whitney U test.
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diamond) $HE I A @}

stone)Of| A Rddt= AZ0M

B E I A#2 round, polishing

Hoj| HE &5 X0l BURIC.

- HAAM

A2 37| H| = Table 60i| LtEFL

D WETA HHZO|
UL 0% HETA#330)2| X|OF A H|A| LH5t= 232 844
dBRUCE 7 2O 25 MZ HAE HESH F X|0F AHA| &
HE 282 Earplug (73.0 dB)7F 7t =2 LIEFE2 T QC30
(71.1 dB), ALLTALK (68.1 dB), Qiteon (66.0 dB) =22 WA Lt

EbtCh Mol 7F RO ME Earplug®t ALLTALK, Earplug®t

Table 4. Noise difference between high-speed and low-speed
handpiece during the tooth Preparation
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Quieton, QC301t Quieton 2+ A 32|440] AR CHTable 7).

Table 80 &7|5}

ACt M HEIDA(round bur)Z X|OF AHA] A2 2 83.8 dB
RACH H 2O AF MY BXE HESH = X|of AHA F
HEl 222 Earplug (73.8 dB), QC30 (71.7 dB), ALLTALK (69.7

dB), Qiteon (674 dB)2Z & MELA HYFAI Z2 =X
£ ECH AyT 7t H[WO| M= Earplug®t ALLTALK, Earplug@t

Quieton, QC301} Quieton 2t £ 22|40| URACt(Table 9).

Table 7. Multiple comparisons of noise level with high-speed
handpiece by using Tukey method

Condition Noise level (dB) p value
High-speed + #330 7890 + 1912
High-speed + Diamond 7932 + 0.782
Low-speed + #2 Round 76.50 + 1.08° 0005
Low-speed + Polishing 76.39 + 0.78°

Values are mean * standard deviation.
p value from Kruskal-Wallis test.
a,b : The same character means no statistical difference.

Table 5. Noise difference between high-speed and low-speed
handpiece in the air

Condition Noise level (dB) p value
High-speed + #330 8441 + 1.942
High-speed + Diamond 83.90 + 0.912 0026
Low-speed + #2 Round 83.84 £ 0.97°
Low-speed + Polishing 8246 £ 0.99°

Values are mean + standard deviation.
p value from Kruskal-Wallis test.
a : The same character means no statistical difference.

Table 6. Comparison of noise level with high-speed handpiece

Condition Noise level (dB) p value
None 8441 + 1942
Farplug 73.03 + 0.73°
QC30 71.09 + 1.08 0.001
ALLTALK 68.12 + 0.63°
Qiteon 66.02 + 0.85°

Values are mean + standard deviation.
p value from Kruskal-Wallis test.
a,b,c : The same character means no statistical difference.
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None Earplug QC30 ALLTALK Qiteon
None
Earplug 0.001
QC30 0010  0.158
ALLTALK 0.001 0.015 0.327
Qiteon 0.001 0.001 0014 0273

p value from Bonferroni-adjusted Dunn'’s Post Hoc test.

Table 8. Comparison of noise level with low-speed handpiece

Condition Noise level (dB) p value
None 83.84 + 0.97°
Earplug 73.76 + 1.30°
QC30 7168 + 1.17° 0.001
ALLTALK 69.67 + 1.21°
Qiteon 6743 + 0.96°

Values are mean + standard deviation.
p value from Kruskal-Wallis test.
a,b,c : The same character means no statistical difference.

Table 9. Multiple comparisons of noise level with low-speed
handpiece by using Tukey method

None  Earplug  QC30  ALLTALK  Qiteon
None
Earplug 0.290
QC30 0.014 0217
ALLTALK  0.001 0.042 0.320
Qiteon 0.001 0.001 0.016 0.297

p value from Bonferroni-adjusted Dunn'’s Post Hoc test.
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