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Running title : Subjective evaluation of dental noise and comparison of effects of noise cancelling earphones

Purpose: Various devices such as dental handpieces, ultrasonic scalers, and aspirators exist in the dental clinic, and they gen-
erate noise with high decibel levels in a complex way. Through this study, we survey the discomfort and hearing changes on pa-
tients and dental staff, and compare and analyze the sound insulation effect of each noise cancelling product for various noises.

Materials and Methods: This study is a multi-faceted evaluation of noise generated in the dental treatment. First, patients and
dental staffs were surveyed through the Gallup Korea Research Institute. Afterwards, subjective evaluations of various noise
cancelling earphones for dental noises were conducted by VAS scales.

Results: In this study, more than 50% of patients, dentists, and dental hygienists feel uncomfortable about dental noise,
and more than 70% of the respondents say that they had interrupted in communication due to noise. In both the dentist and
non-dentist groups, when noise-cancelling earphones were used for high-speed and low-speed handpieces and suction noise,
a decrease in VAS value was confirmed. Regarding the scaler noise, the increase or decrease of the VAS value was different
depending on the products.

Conclusion: The results of this study indicate that noise generated in a dental treatment can cause emotional discomfort to
both patients and dental staff, and both are aware of the possibility of hearing impairment. And it is necessary to consider the
sound isolation device optimized for each noise.
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Figure 1. Equipment for recording noise in the dental clinic (&) The 3-DIO free space binaural microphone (3DIO,
Vancouver, Canada), (B) Tascam DR44\WL (Tascam, Santa Fe springs, USA)
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Table 1. General characteristics according to gender, age, systemic disease, noise exposure time by occupation gg
ol
Patient . _ Assistant rir
(N=75) Dentist (N—75) (N=75) I!I_E
N (%) N (%) N (%) =
Gender Male 44.(58.7) 56 (74.7) 6(8.0) i
Female 31(41.3) 9(25.3) 69 (92.0) S'tg.i
Age 20-29 15(20.0) 3(17.3) 31(41.3) oG
30-39 23(30.7) 15(20.0) 31(41.3) I-E
40-49 19(25.3) 36 (48.0) 13(17.3) I%i
50-59 8(10.7) 11(14.7) 0(0.0) m=|\§
iAB0 10(13.3) 0(0.0) 0(0.0) 05
Systemic disease Yes 22 (29.3) 13(17.3) 3(4.0) %
No 53 (70.7) 62(82.7) 72 (96.0) ‘;°
Noise exposure time 0-5 57 (76.0) 24 (32.0) 25(33.3) ﬂa
I
)5 8(24.0) 51 (68.0) 50 (66.7) =)
[y
E
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Table 2. Noise—induced discomfort in dental clinic

Patients Dentist Assistant
n (%) n (%) ne e
Dental noise is uncomfortablet
Strongly disagree 5(6.7) 1(1.9) 22.7)
Disagree 5(6.7) 5(6.7) 8(10.7)
Neutral 21(280) 31(413)  29(38.7) 0.220
Agree 33(44.00 29(387) 26(34.7)
Strongly Agree 11 (14.6) 9(12.0) 10(13.3)
Experience of communication interference due to dental noise
Yes 58(77.3)  58(773)  64(85.4) 0157
No 17(22.7) 17(22.7) 11(14.6) '
Experience of noise-induced dizziness and ear pain in dental clinic
Yes 10(133) 26(347)  25(33.3) 0241
No 65(86.7)  49(65.3) 50 (66.7) '
Total 75 (100) 75 (100) 75 (100)
T : Fisher's exact test
Table 3. Experience of hearing impairment after dental treatment and need for hearing protection
Patients Dentist Assistant
n (%) n (%) ne e
Listening problem after dental treatment ™
Strongly disagree 28(37.3) 15(20.0) 22.7)
Disagree 32(42.7) 21(28.0) 20 (26.7)
Neutral 110147 26347  26(347) 0.269
Agree 4(5.3) 12 (16.0) 25(33.3)
Strongly Agree 0(0.0) 1(1.3) 22.7)
Experience of hearing loss or ringing in ears after dental treatment "
Strongly disagree 31(41.3) 23(30.7) 12 (16.0)
Disagree 33(44.0) 31(41.3) 34 (46.7)
Neutral 7(9.3) 12 (16.0) 11(14.7) 0.190
Agree 3(4.0) 9(12.0) 17 (22.7)
Strongly Agree 1(1.3) 0(0.0) 1(1.3)
Need for consideration of hearing protection
Strongly disagree 22.7) 6(8.0) 22.7)
Disagree 1(1.3) 16 (21.3) 20 (26.7)
Neutral 21(28.0) 19(253)  26(34.7) 0.283
Agree 41(647)  29(38.7 25 (33.3)
Strongly Agree 10(13.3) 5(6.7) 2(2.7)
Total 75 (100) 75 (100) 75 (100)

T ! Fisher's exact test
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Table 4. Discomfort due to noise and symptoms related to hearing impairment for dentists g&
ol
Dentist Assistant rir
) *) p-value ||]-|B
n \7o, n \7 S
Discomfort due to listening fatigue after work r%
Strongly disagree 21(28.0) 11(14.7) FIE
Disagree 30400)  32(42.7) (J)T;
Neutral 17027 2293  0.173 "
Agree 680  10(133) L
Strongly Agree 1(1.3) 0(0.0 L\:
Relationship between noise-induced hearing loss/tinnitus and dental noise * E)UE
o
Strongly disagree 3(4.0 1(1.3) %
Disagree 7(93) 10(13.3) ‘;O
Neutral 10(13.3) 23(30.7) 0.206 ﬂ?‘
Agree 46(613)  29(38.7) p
Strongly Agree 9(12.0) 12 (16.0) R
Experience with equipment for protecting ears from noise "
Yes 7(9.3) 7(9.3)
0.243
No 68(90.7) 68 (90.7)
Total 75 (100) 75 (100)
T Chi-squared test, T : Fisher’s exact test
ZF 33 7800.3%)= FAFHA e 7173 disfials 159 ol &3t Bl&o] 167(64.0%)
2 7P =7 vebde. @A 27 2ol tigt EzollA
2. T A L A0 Chgh Xk ZH| 2| 2 ] Tt = 01"%‘011 59 Foke SEHAE 7P BRteH, 49
o A7l dieliali= Skl 5AIZE o) FERIThL &
D) SEAEY 49y 4 9 A FA 717 et Hleo] 7H) A YEhsTh
A2 Az Ao W gt 2| Tpojah -t Ant tfj 2510] A4
H, A%, 24 Y 75 Yot tHTable 5). F w0 2) k0|2 A&7 o|oj& & A] A3} A9 FIHH
A 15 /g9 HIEgo] B #9E0H, 40 - 494|9] HlE0] AL a3 v
7P A UeE T AAlEgo] ot SR HIEZ 7 ARES o E AL AT A, 1 AETA
7} 5%8(20.0%), 478(16.0%)°1 ATk ATJAt T T de. AA, AAYH F v 7HA19 2|3} AZof Thet o] = 7]
2 A FAL717HE F7HH 02 ERIsIGIT. WA & &1 oo} A5 IS H| W 452 Table 601 32
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of dentist group and general group

Table 5. General characteristics according to gender, age, systemic disease, working years, days in a week and hours in a day

A= NC12-2 A 23t L 2] 253} 98 Afo]of] 9-9]u]
3k alo]E HYom NC2, NC3, NC4 o 7 EA|5H4]
o)g2 ASEHA LU TUT BAS AA LR A

ol #-8st%=2 ), {5 NC1, NC4 o+ Ae] VAS

S o

of .

Dentist General
(N=25) (N=25)
N (%) N (%)
Gender Male 17 (68.0) 14 (56.0)
Female 8(32.0) 11 (44.0)
Age 30-39 7(28.0) 6(24.0)
40-49 13(52.0) 13 (52.0)
50-59 5(20.0) 6 (24.0)
Systemic disease Yes 5(20.0) 4(16.0)
No 20(80.0) 21(84.0)
Period of work
years 5-10 4(16.0)
10-15 5(20.0)
Y15 16 (64.0)
Days in a week 4 days 1(4.0)
5 days 19(76.0)
6 days 5(20.0)
Hours in a day 3~4 hr 4(16.0)
hr 5(20.0)
Y5 hr 16 (64.0)
g vloh 2k g BETAG A4 Aol AT =& olojEo] Ag oS vl LelsiT Aot 2
BE 10| 2 7147 ololE AFg- oA VAS Zlol §on] 3 UT BAS H I Ak Table 73} 2k A1 #
SHAPOIE YERTE 1& w20 AZS B wet o] ExjAft M& AT u|A AEofA oA FUSH e

NC2, NC3, NC4 w2 ZHA+ H]W5l51= wf VAS 4ol
oJu3t ZJolE B oH NC2, NC3, NC4 Afolof| A
ZFBASA fod2 it A4 Ao dioiie o
3} NC1, NC2, NC3 - 2] tfsfiAf - 2k -2
gt 2po|7h ERIE| 3l o, AA U2 Aejof] thsfiil= NC4
o] NC2, NC3 7t #tell tisf| f-2ojuigt Afolg Urehf
Aot ohE o 7HEAIEH {98 UehA] etk
A AL T-& O 2 B713S w(Table 6), 114 A
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Table 6. VAS scale for low speed, high speed handpiece, suction, scaling noise in the dentist group gg

ol

Low speed High speed Suction Scaling ll—-[

VAS scale VAS scale VAS scale VAS scale E

Mean * Standard deviation ~ Mean * Standard deviation ~ Mean £ Standard deviation ~ Mean * Standard deviation o

M

Original 715+13.0° 748 +14.1° 775+14.0° 70.2 £18.0° S—E

NCT 6294148 69.1416.9" 60.3+11.40 57.921.4% €

]

NC2 494109 493 £155® 516+116° 70.8+14.9° r

2

NC3 395+16.7° 56.5 1 16.6° 378+115.6° 74.4 +18.0° |\>J

P

NC4 540+17.9° 55.0+22.9° 58.0+16.7° 543+21.0° gjg

o

p value (0.001 (0.001 (0.001 0.001 %
:

NC1: All talk (all talk ANC, Suhyuntech, Korea), NC2: Airpod (AirPods Pro, Apple, USA), ‘;O

NC3: QC30 (QuietControl 30, Bose, USA), NC4: Quiet on (QuietOn dental, QuietOn, Finland) o

pvalue from Kruskal-Wallis test ol

a,b,c,d : The same character means no statistical difference by Mann—-\Whitney test {.-:J-

E

TaA, A& AT A, AH AZo] tisfA o2 A& of thellA= NC3wo] €3t 7Hg 2 Ajolg Bt 4
g oJojE A& Alo] AT VAS 7] ATt RIS A AFolAe XAk Ayt tixt BF NCI, Nc4
o, B} A2 WA L7t QIGITE. SHAINE AA ol dSe] Zpol7h 7 AL, NC3 wHoflA] ¢
A AF]o] tisiAl= NC1, NC4 7]7]0 ARt VAS k9] 3t 71 & AJol& Eith AAIGH AFolA= NC2,
HAE B oM, NC3 oA+ 2358 Bagtol S7FF  NC3 ZollA ekt VAS ol o &4 Uepdon,
ok E3F Yu TR oA E(Table 7) ¥2 Al 7F4] & NC3 ol A 2ojA} 2} et 27 EAZ o8 &
ol thofAl= B o] 2 7H&EF o]of& oA VASZE 23t AjolE Btk

o] olg o}, AAU= agfof tisfiAl= NC1, NC4 &+

of| A VAS gk9] #4, NC2, NC3 #of| A= Z71slk= 23}

BT V.39 4=
A ZhofAret ARt ool A 2 Ao gk VAS 4t
A}0]E Table 87} #o] Hlaotglnt. A& HEAL &F HHS L85 AAHHE 5= A0 ﬂﬂﬂm}

I 14 AT A Ago]| sl ATt URE R A Fok Hogto s Wk ok b
L= 9190] H]5| 1-0]= 7H&E o]o]ES k83 NC1, 2 E7]L2o] Askd

NC2, NC3, NC4 oA W2 VAS Zk& HAth NCl+ 02 Fo|7} ups] ALt Mg = o] TAys % A3
oA Y3} Aol 7k 7 A A UEr o, A% e s gy

A20] tigfile NC2, NC3wollA, 14 A=A 4 £4F0 2 QI5)

=]
|—o|
E
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Table 7. VAS scale for low speed, high speed handpiece, suction, scaling noise in the general group

Low speed High speed Suction Scaling

VAS scale VAS scale VAS scale VAS scale

Mean t Standard deviation  Mean = Standard deviation ~Mean t Standard deviation ~ Mean t Standard deviation

Original 69.6 £ 13.3a 64.7+11.6a 756+12.3a 60.8+20.4a
NC1 63.2+15.2b 63.6+10.0b 64.0+14.8b 55.2 +23.6b
NC2 46.2 £15.0bc 48.4 1 13.8bc 55,0+ 13.6¢ 65.7+17.0c
NC3 465+ 14.7d 54.4 £12.9d 454 £14.93 64.0£16.1d
NC4 46.3113.2¢ 538+ 14.7e 61.3£14.7a 52.6 £17.1cd
pvalue (0.001 (0.001 (0.001 0.078

NC1: All talk (all talk ANC, Suhyuntech, Korea), NC2: Airpod (AirPods Pro, Apple, USA),

NC3: QC30 (QuietControl 30, Bose, USA), NC4: Quiet on (QuietOn dental, QuietOn, Finland)
p value from Kruskal-Wallis test

a,b,c.d.e : The same character means no statistical difference by Mann-Whitney test (p)0.05)

A7 EAE S HA o2 ERT 4 vk B Y B o= QIS S/ WA O 2 ARRIA S HASS AL Qi
< Helof wht Qg H(Age-related hearing loss),  'H8& WA 739 QAAGolH 81 E A 5] A
4873 F¥(Noise-induced hearing loss), 784 3 2Fo] 4 &= glom, e 7]of|A 58 g F4o] A
(Genetic sensorineural hearing loss), 94 WF(d- 739 213do)| A 9] A4 #|5}F L |7 H] 5-9] AJHl H|-8-0]
iopathic sudden sensorineural hearing loss) 502 WHAYolo] AFS|7gA|4 0 2 & gt &~Ao] s <= Qlt}.
A = Qlet. o] F A2 WAL H77|Ho] 85dBA A2 A SR, dish wal, 4= Aol = Aol
ol A3t Aol kmEd 7Y Wk, o] 24 5 719 HAl Aol FERE vl o ok S5 A
AA15] 218 7] whizo]l 2719 QIAISH |7} ok ol 2ol ojA m 2, 2%, AFY A4, AEHA SV

FHUAZEES 0| = WY deto g Aas W 5 Ut S92 EY 4 Atk & Aol 2Ap A3t
< SHR= 20159% 2941 36207004 20199 41%F QAR HRQIE - B 50% odo] A2 Aol sl &
80927822 4| Alo] 42% Fk SVt o, 30t ©] WA L7l Iglom, AF 0 & Qlsf oJAkaEol Bl
SF #- 2] HlE = oF 20% H=E AAGE A = & W Aol Atk SEe HIEE 70% oMo E
A Fgo] thE AR A} g o]ojEL] ARgo]  pE AT ERE A3} AZof DA O R eE o] Ql
2 Aad 920 - 3009 A= SUekaL glom, & = A3t el g SRS A E AT PAIF R
= &2 QR G5 AL & AU PR AT AFo] L2 HTE Aol & leE AT &0l 7 U
W2 9210 =k mid F7koke Aol SARARE ARk, o] AtollA] AR ARRARIAM A ASS &
HAZHe] H3o] w29 vid 10007 ool A 8 HoA| LItk -SHT Bl &2 H[FloH Aol Ho|
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o
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ZARFS0| H7t oS W ATONE A3t o2 = UrhdtEo2) B 7oA VAS B7KS o] 85te] A

AR 42 B39 GG 7P ol e A A3t 0] Tt e H7kE Asigct ol GolN
APBAISE A7 BAIR UERIT SUIBAE, AN ke B4 A 98l B2 oflE Anos
Ato] 22 o] AstElo] JPon] e Feo] foldt i WHoRK 55 W xR Yol 885
WAz SholE|Qich. ATIAR: AThelalo] vjs) A2 X7} GolA VAS B7He A= Hlo] e
A5 Aujo] Belo) 47 5 ke GRold 3718 & 7S WoIskaA) ¥ vy 9] Bek HES Wrletix
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Table 8. Comparison of VAS scale for low speed, high speed handpiece, suction, scaling noise in dentist and general group

Dentist General
VAS scale VAS scale p-value
Mean * Standard deviation Mean + Standard deviation
Original 71.5+13.0 69.6+13.3 0.615
NC1 62.9+14.8 63.2+15.2 0.948
Low speed NC2 49.4+109 46.2+15.0 0.405
NC3 395+16.7 465+ 147 0.968
NC4 540%17.9 46.3+13.2 0.118
Original 7481+ 14.1 64.7£11.6 0.008*
NC1 69.1£16.9 63.6+10.0 0.174
High speed NC2 493+ 155 484 +138 0.840
NC3 56.5+16.6 5441129 0.629
NC4 55.0£22.9 53.8+14.7 0.821
Original 775%14.0 75.6+12.3 0.624
NC1 603114 64.0+14.8 0.336
Suction NC2 51.6£11.6 55.0£13.6 0.348
NC3 37.8+156 454149 0.085
NC4 58.0+16.7 61.3+14.7 0.464
Original 702+18.0 60.8+204 0.238
NC1 579214 55.2+236 0.672
Scaling NC2 70.8£14.9 65.7£17.0 0.264
NC3 7441180 64.0+16.1 0.036°
NC4 543+21.0 526£17.1 0.758

NC1: All talk (all talk ANC, Suhyuntech, Korea), NC2: Airpod (AirPods Pro, Apple, USA),

NC3: QC30 (QuietControl 30, Bose, USA), NC4: Quiet on (QuietOn dental, QuietOn, Finland)
pvalue from Student’s t—test

" Correlation is significant at the 0.05 level (2—tailed)

7 Aol S ¥ F3P AT ¥ 5 9k 24

=
UG 22 NC2, NC3, 432 T2 A553 thEA] VAS #19] Alo]7F 1517
1§ BolA] olth= Iorom, 93]3 NC2, NC3ZollAl= VAS Zrol Z71s)

T2 ARESE ol
el 2olE BYld

A&d o]ojE 9] F7o] wfat VAS
s
NC4 Al wtofl tisf] A<
Z}H

o],

fon
(O]

o dolgl  aiskom,
oh e~ 5 3t gulo] ALo0] e o olat Aah ek A MEA, T RETA, A4 420 A
Olx} oA o)1= 74T ololE EHo] 2 439] L NC3 2o 429 Aol 7 EatalA Lhere.
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