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Abstract Noise occurred when medical treatment in dental clinic will affect the patients. This study was
measured the noise level and frequency in case of medical examination and also has evaluated the degree of
indoor noise using the NR-curve, NRN and a distance to conversation between worker and patients using the
PSIL. It shows that noise level was 69.3~81.5dB(A) and frequency was very high (more than 4K(Hz)) and
analysis by NR-curve showed that it was exceed the noise permit level and distance to conversation was less
than Imeter by PSIL. To remedy a fear of noise in patients and provide a conversational satisfaction, it's
considered that choosing the low noise-vib. equipment, using the masking effect and set the room to explain. So
It is possible to improve their competitiveness.
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20Hz 25Hz 31.5Hz 40Hz 50Hz 63Hz 80Hz 100Hz 125Hz 160Hz
4.8 15.0 18.4 19.8 414 52.4 404 44.7 51.2 50.5
200Hz 250Hz 315Hz 400Hz 500Hz 630Hz | 800Hz 1kHz 1.25kHz | 1.6kHz
50.1 52.0 49.4 50.2 50.9 49.6 513 52.7 56.9 61.1
2kHz 2.5kHz | 3.15kHz 4kHz 5kHz 6.3kHz 8kHz 10kHz La
65.2 62.6 70.3 714 70.8 74.7 773 719 81.5
(a)
20Hz 25Hz 31.5Hz 40Hz 50Hz 63Hz 80Hz 100Hz 125Hz 160Hz
16.7 15.9 19.3 224 274 39.8 34.7 36.2 426 457
200Hz 250Hz 315Hz 400Hz 500Hz 630Hz | 800Hz 1kHz 1.25kHz | 1.6kHz
46.0 46.2 49.4 51.5 51.0 485 46.8 46.6 47.8 472
2kHz 2.5kHz | 3.15kHz 4kHz 5kHz 6.3kHz 8kHz 10kHz La
46.4 48.4 51.0 51.7 527 55.0 60.2 749 75.3
(b)
20Hz 25Hz 31.5Hz 40Hz 50Hz 63Hz 80Hz 100Hz 125Hz 160Hz
24 16.6 17.0 20.2 40.8 52.5 352 36.7 425 44.9
200Hz 250Hz 315Hz 400Hz 500Hz 630Hz | 800Hz 1kHz 1.25kHz | 1.6kHz
47.8 479 47.5 472 495 51.5 51.6 51.9 58.7 65.5
2kHz 2.5kHz | 3.15kHz 4kHz 5kHz 6.3kHz 8kHz 10kHz La
59.8 53.3 48.4 55.9 54.7 53.0 59.2 55.0 69.3
(c)
20Hz 25Hz 31.5Hz 40Hz 50Hz 63Hz 80Hz 100Hz 125Hz 160Hz
6.4 13.3 18.5 21.6 39.1 50.9 36.1 371 424 48.7
200Hz 250Hz 315Hz 400Hz 500Hz 630Hz | 800Hz 1kHz 1.25kHz | 1.6kHz
46.5 474 46.4 47.3 48.1 50.3 51.3 58.4 67.8 67.0
2kHz 2.5kHz | 3.15kHz 4kHz 5kHz 6.3kHz 8kHz 10kHz La
62.6 57.3 723 68.8 67.2 76.2 67.5 64.7 79.8
(d)
20Hz 25Hz 31.5Hz 40Hz 50Hz 63Hz 80Hz 100Hz 125Hz 160Hz
- 13.1 20.3 19.9 35.7 46.6 33.8 36.1 43.6 432
200Hz 250Hz 315Hz 400Hz 500Hz 630Hz | 800Hz 1kHz 1.25kHz | 1.6kHz
46.3 48.0 49.6 49.6 50.3 53.4 545 56.6 58.4 61.4
2kHz 2.5kHz | 3.15kHz 4kHz 5kHz 6.3kHz 8kHz 10kHz La
66.4 66.2 66.4 66.8 65.1 63.8 63.0 65.9 75.1
(e)
20Hz 25Hz 31.5Hz 40Hz 50Hz 63Hz 80Hz 100Hz 125Hz 160Hz
9.6 15.6 171 20.0 37.1 49.7 323 36.9 474 44.0
200Hz 250Hz 315Hz 400Hz 500Hz 630Hz | 800Hz 1kHz 1.25kHz | 1.6kHz
455 46.0 50.5 50.0 46.9 48.0 482 53.0 63.4 68.4
2kHz 2.5kHz | 3.15kHz 4kHz 5kHz 6.3kHz 8kHz 10kHz La
62.4 56.8 59.7 60.4 57.4 57.0 55.1 51.3 72.0
(f)
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- 20Hz 25Hz 31.5Hz 40Hz 50Hz 63Hz 80Hz 100Hz 125Hz 160Hz

6.6 17.0 17.6 20.0 M7 52.6 31.6 353 442 412

200Hz | 250Hz | 315Hz | 400Hz | 500Hz | 630Hz | 800Hz 1kHz [ 1.25kHz | 1.6kHz
427 46.3 47.0 427 50.8 50.5 43.0 47.0 454 524

ey

2kHz 2.5kHz | 3.15kHz 4kHz SkHz 6.3kHz 8kHz 10kHz La
55.0 56.2 58.6 62.5 64.8 66.1 68.1 733 75.9
(9)

[Fig. 2] Characteristics of noise according to the treatment kind
(a) The frequency and noise level of Scaling
(b) The frequency and noise level of Conservative treatment(Tooth elimination)
(c) The frequency and noise level of Prosthetic treatment(Tooth grinding)
(d) The frequency and noise level of Prosthetic treatment(Crown)
(e) The frequency and noise level of Prosthetic treatment(Dentures grinding)
(f) The frequency and noise level of Prosthetic treatment(Dentures refine)
(g) The frequency and noise level of Implant

[Table 1] The characteristics of noise and used instrument according to the medical examination

Characteristics of noise

Kinds of treatment Used equipment Dominent Noise
freq.(Hz) level(dB(A))
Scaling Ultrasonic  scaler, Suction, Comp. 8K 81.5
Conservative Tooth elimination 3-way syringe, Hand piece, Suction, Comp. 10K 75.3
treatment
Tooth grinding Hand piece(low speed), Suction, Comp. 1.6K 69.3
Prosthetic Crown Hand piece(high speed), Suction, Comp. 6.3K 79.8
treatment Dentures grinding Hand piece, Suction, Comp. 4K 75.1
Dentures refine Hand piece, Suction, Comp. 1.6K 72.0
Implant Hand piece, Suction, Comp. 10K 75.9
[Table 2] Effect of noise that influences to human body
N(Ehsg(k%" el Effect on the human body Pertinent to medical exam.
100 Bring audition-loss when long exposure
90 Increase urine, genegates hearing difficulty
80 Possible early rupture of amnion Scaling
Implant,
75 Begins occurrence of stamina-loss Conservative treatment(Tooth elimination)
Prosthetic  treatment(Crown, Dentures grinding)
70 Contraction of peripheral blood vessel, decrease
of adrenocortical hormones
65 Decline = of spiritual concentration, various
hearing-impediment
60 Limitation of health Preservation by noise
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[Fig. 3] NR-curve at medical examiation
(a) Scaling (b) Conservative treatment

(c) Prosthetic treatment(Crown) (d) Implant

[Table 3] NR and Determining frequency in accordance with medical examination

Case of medical examination NR Determining frequency(Hz)
Scaling NR-83 8k
Conservative treatment NR-67 8k
Prosthetic treatment(Crown) NR-72 4k
Implant NR-75 8k
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[Table 4] Permissible value of indoor noise in accordance with NRN

NRN Kinds of room

30~40 Large office, Store, Department, Restaurant

40~50 Large restaurant, Secretary room with typewriter, Gymnasium
50~60 Large typewriter room, (60: Average permissible limit in office)
60~70 Working space

[Table 5] PSIL in accordance with medical examination

Noide level(dB(A)) PSIL
Kinds of treatment

500(Hz) 1k(Hz) 2k(Hz) 4k(Hz) (dB(A))

Scaling 50.9 52.7 65.2 71.1 60.0

Conservative treatment Tooth elimination 51.0 46.6 46.4 51.7 48.9
Tooth grinding 49.5 519 59.8 559 54.3

Crown 48.1 58.4 62.6 68.8 59.5

Prosthetic treatment

Dentures grinding 50.3 56.6 66.4 66.8 60.0

Dentures refine 46.9 53.0 62.4 60.4 55.7

Implant 50.8 47.0 55.0 62.5 53.8

[Table 6] SIL and Speakable distance(ISO Technical Report 3352, 1974)

The Maximum distance for the satisfied appreciation(m)

SIL(dB)
Normal voice Loud voice

35 7.50 15.0
40 4.20 8.40
45 2.30 4.60
50 1.30 2.60
55 0.75 1.50
60 0.42 0.85
65 0.25 0.50
70 0.13 0.26

% The distance of appreciation more than 95%.

3.3 PSILO|l oJ3t AS T} wheb ISO/TC 430141 AIRkaE 95% o)A TjSh 82

2T Yol A 2 THEYmlel sha) Afolo] sk Aol 7Hsd A2lE YEii= Table 63} Hlus] HH
A7 Z 2 AR A-Fol| 2E o]HEolx|g| o] Aoo AL, HAAREY The &8, ELE}Q 2Hehe] 7

3l olslat Klumpp & Webster Aokt pSIL 282719 28] 39 0.42m, T £ 45 0.85m7
2 olgate] 77Uy AL HFHE s2e vpetst =9 AoE UEReH YA X]E_J 40 HES 79|
s}, 422 29 075m 2 42 AP 15mAE erg,

sehyaes wa dES] gt Blsheodl
500Hz, 1,000Hz, 2,000Hz, 4,000Hz2] S E-& Ah&H

@3 A AAYY 60.0dB(A), HEIE(X|oFH) 4, =9
489dB(A), HAXE  553~60.0dB(A), UZTUE
53.8dB(A)2] Aoz Z+z+ LteldtiTable 5]. 2 Ats Aol REA] WSk &30 3
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