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Characteristics of noise generated during treatment in dental clinic
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[Abstract]

In this paper, we proposed of the results of the noise level and appropriate conversation distance by applying
the noise characteristics generated during treatment at a dental clinic to the NR-curve and PSIL.

As a result of analyzing the noise characteristics during treatment at a dental clinic, it was analyzed
that the noise level exceeded 60dB(A), which is the health preservation limit value caused by noise,
and the noise level increased as the frequency increased. the result of evaluation applying it to the NR
curve, some treatment exceeded the workplace noise standard, and as a result of analyzing the level of
conversational disturbance between the worker and the patient, it is desirable to have the conversation
at a distance of less than 1M for accurate communication. In order to improve the quality of medical
service in dental clinic and to reduce dental fear, it is judged that soundproofing protective equipment
is provided to workers, and soundproofing measures are needed for noise sources (treatment devices

used in treatment) and sound sources (patients and workers).

» Key words: Noise, NR curve, Conversational disturbance, Dental fear, Soundproofing
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I. Introduction
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II. Research and analysis method

2.1 Noise measurement instrument and methods
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(a) Local sampling (b)Personal sampling

Fig. 1. Measuring Feature

= Local sampling
- Integral Sound Level Meter(CESVA—-260)
= Personal sampling
- Dosemeter (CESVA-112)
Sound measuring device
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Copies graphs and tables to the clipboard
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NR Curve

Fig. 2. Measurement and analysis systems



Characteristics of noise generated during treatment in dental clinic 183

o,
%
ﬂ
2.
Ral)
i)
&
rio
)
é

wsto] ANEIT} <Fig. 2

2.2 The equipment used in treatment
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Ae ER0] Het 2254 A AHgH 7)7e] ERE
A|HAMOKOral prophylaxis) X182 A]ol+= Ultrasonic
scaler, Hand piece(low speed), 3-way syringe,

H& @ AR E(Conservation &
Endodontic treatment) A|ol= 3-way syringe, Hand
piece, Suction, HAX| 2 (Prosthesis treatment)%1 & 9]
739 Hand piece(high/low speed), Suction £9] AH]
7} AgEIgon Resule U 3o Yslo
Compressor’} 7F=E|Qiti<Table 1>.

Suction,

Table 1. The used instrument

Type of treatment Used equipment
= Ultrasonic scaler
m H i |
Oral . 3_8;;1 Dsle;:ii( c;w speed)
prophylaxis 1y Syring
= Suction
= Compressor
. 2 -
Conservation . Iiav;/uajy Siiz';‘ge
& Endodontic 1 P
= Suction
treatment
= Compressor
Prosthesis = Hand piece (high/low speed)
= Suction
treatment
= Compressor

III. Analysis and discussion

3.1 Noise characteristics in dental treatment
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3.1.1 Noise level and its effect on human body
during dental treatment
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3.2 Noise evaluation by NR curve (Noise
Rating Curves)
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Table 2. The characteristics of noise

Type of treatment

Used equipment

Characteristics of noise

Peak
freq.
(Hz)

Frequency analysis

Noise
level
(dB(A))

Scaling

= Ultrasonic scaler
= 3-way syringe,

= Suction,

= Compressor

dB

Bk 16k LA
Hz

2k 4k

315 63 125250 500 1k

73.2

Oral prophylaxis

Tooth
polishing

= Hand piece
(low speed)+
(rubber cup)
= Suction

= Compressor

dB

8k
llllll III

315 63 125 250500 1k 2k 4k Bk 16k LA
Hz

67.4

Conservation
treatment

Conservation&

= 3-way syringe
= Hand piece

= Suction

= Compressor

d8

4k

315 63 125250500 1k 2k 4

=

Bk 16k LA

72.4

Endodontic
treatment

Endodontic
treatment

= 3-way syringe,
= Suction
= Compressor

dB

4k

315 63 125 250 500 1k
Hz

8k 16k LA

Hz
2k 4k

67.1

Crown work

Prosthesis

= Hand piece
(high speed)

= Suction

= Compressor

8k

315 63 125 250 500 1k 2k 4k Bk 16k LA

69.9

treatment

Grinding

= Hand piece
(low speed)

= 3-way syringe

= Suction

= Compressor

dB

2k,4k

315 63 125 250 500 1k 2k 4
Hz

8k 16k LA

70.1

Table 3. Effect of noise that influences to human body

hearing-impediment

Noise

Level Effect on the human body Pertinent to medical exam.
(dB(A))

100 m Bring audition-loss when long exposure

90 m Increase urine, genegates hearing difficulty

80 m Possible early rupture of amnion

. . m Scaling(73.2dB(A))
75 m Begins occurrence of stamina-loss = Conservation treatment(72.4dB(A))
70 » Contraction of peripheral blood vessel,
decrease of adrenocortical hormones » Prosthesis grinding(70.1dB(A))
m Decline of spiritual concentration, various = Crown work(69.9dB(A)
65 ! m Tooth polishing(67.4dB(A))

m Endodontic treatment(67.1dB(A))

60 = Limitation of health Preservation by noise
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(d) Endodontic treatment(NR-67)

(e) Crown work(NR-73) (f) Prosthesis grinding(NR—70)

Fig. 3. NR—curve at medical examiation

Table 4. NR and Determining frequency in accordance with medical examination

Case of medical examination NR Determining frequency(Hz)
Scaling NR-75 4k
Tooth polishing NR-70 8k
Conservation treatment NR-74 4k
Endodontic treatment NR-67 4k
Crown work NR-73 8k
Prosthesis grinding NR-70 4k

Table 5. 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
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3.3 Noise evaluation by PSIL
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Table 6. PSIL in accordance with medical examination

Type of Noise level(dB(A)) PSIL
treatment 500(Hz) 1k(Hz) 2k(Hz) 4k(Hz) (dB(A))
Scaling 60.9 69.5 69.8 72.5 68.2
Tooth 588 584 609 605 597
polishing

Conservation oo yio 415 646 638
treatment

Endodontic 53, 5gq 447 647 602
treatment

Crown work  64.3 66.3 63.6 64.9 64.8
Prosthesis 2149 721 757 747 734
grinding

Table 7. SIL and Speakable distance(ISO Technical
Report 3352, 1974)

The Maximum
distance for
SIL the satisfied

(dB(A)) PSIL(dB(A) appreciation(M)
Normal Loud
voice 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

= Tooth polishing(59.7)
60 m Endodontic treatment(60.2) 0.42 0.85
= Conservation treatment(63.8)
= Crown work(64.8)
65 = Scaling(68.2) 0.25 0.50
70 m Prosthesis grinding(73.4) 0.13 0.26
% The distance of appreciation more than 95%

IV. Conclusion
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