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Abstract

This study was conducted to investigate the effects of noise from dental clinics on workers and to

establish a reduction plan. The noise generated by the treatment instrument(Ultrasonic scaler, Hand

piece, 3-way syringe, Suction,

Compressor)

was measured in order to determine the

characteristics(level, frequency) of the noise during medical treatment(Oral prophylaxis, Conservation

treatment, Prosthesis treatment, Implant Scaling, Tooth eliminating). We also assessed the noise

levels in dental clinic using evaluation indicators such as NR-curves and NRN. The results of the
analysis showed that the noise generated during the treatment was 85dB(A) ~ 70dB(A) and that the

high frequency component was dominant, which would affect the workers working at the dental clinic.

The NR-curve analysis showed NR-67 to NR-83 and the high frequency components of 4kHz to

8kHz were predominant and far exceeded noise levels in the workplace. To minimize the noise

damage of workers and to provide high quality medical service, it iS necessary to establish

countermeasures such as wearing a soundproof and periodic hearing tests.

» Keyword : Noise characteristics, Personal sampling method, NR-curves, NRN, Soundproof
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Fig. 1. Measuring Feature

Table 1. Specification of measuring instrument

= Model : CESVA 320
= Criteria : 90dB

Dosemeter » Exchange Rate : 5dB

» Threshold :80dB

= Simultaneous evaluation of workers exposure
Applications to noise at work and testing of PPE(Personal

Protective Equipment)

Characteristics

* Real time frequency analysis in octave
bands for the evaluation PPE(Personal
Protective Equipment)

= Saves the time history of the measurement
in the memory(64MB)

= Protection of parameters: evaluation of
exposure to noise measurement times
shorter than exposure time
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Fig. 2. Specification of analysis program(CESVA V.8)
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Table 2. The used instrument according to the medical examination

Type of treatment Used equipment Treatment Details
. ) caling,
) Ultrasonic scaler,Hand piece(low speed), S g
Oral prophylaxis . . Tooth
3-way syringe, Suction, Compressor o
polishing
) . . . Tooth
Conservation treatment 3-way syringe, Hand piece, Suction, Compressor
removal
Crown work,
Prosthesis
Prosthesis treatment Hand piece (high / lowspeed), Suction, Compressor grinding,
Prosthesis
removal
Implant Hand piece, Suction, Compressor

Table 3. The characteristics of noise and used instrument according to the dental practice

Type of treatment Used equipment (Hz) (dB(A))
. Scaling Ultrasonic scaler, 3—way syringe, Suction, Compressor 8K 85.0
Oral prophylaxis — - -
Tooth polishing Hand piece(low speed)+(rubber cup), Suction, Compressor 1K 70.0
Conserv—ation treatment Tooth removal 3-way syringe, Hand piece(high / low speed)+Bur, Suction, 4K 72.0
Compressor

Crown work Hand piece(high speed)+Bur(Diamond), Suction, Compressor 8K 79.0
Prosthesis Hand piece(low speed)+Polishing Bur(rubber), 3-way syringe, 4K 70.0

Prosthesis treatment grinding Suction, Compressor ’
Prosthesis Hand piece(low speed)+stone Bur,3-way syringe, Suction, 1K 750

removal Compressor ’
Implant Hand piece Suction, Compressor 8K 73.0

lll. Analysis and discussion

3.1 Noise characteristics of equipment used in
dental practice
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Fig. 3. Noise level of treatment device by frequency
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3.2 Noise characteristics according to type of
dental practice
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3.3 Noise level and its effect on human body
during dental practice
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(b) The frequency & noise level at Conservation

treatment(Tooth Removal)
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(d) The frequency & noise level at Prosthesis

treatment(Crown work)

Fig. 4. Characteristics of noise according to the treatment kind
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(e) The frequency & noise level at Prosthesis

treatment(Prosthesis grinding)
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(f) The frequency & noise level at Prosthesis
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Table 4. Effect of noise on human body

Table 6. Permissible value of indoor noise in accordance with
NRN

NRN Kinds of room

30~40 Large office, Store, Department, Restaurant

Large restaurant, Secretary room with typewriter,

40~50 )
Gymnasium

Noise
Level Effect on the human body | Pertinent to medical exam.
(dB(A))
100 Bring audition—loss when
long exposure
9 Increase urine, genegates
hearing difficulty
80 Possible early rupture of = Oral prophylaxis

amnion — Scaling

Large typewriter room,

50~60 (60: Average permissible limit in office)

= Prosthesis treatment
— Crown work
= |mplant
. = Conservation
Begins occurrence of
75 . treatment
stamina—loss
— Tooth removal
= Prosthesis
treatment
— Prosthesis removal

60~70 Working space

= Prosthesis treatment
—Prosthesis grinding

= Oral prophylaxis
—Tooth polishing

Contraction of peripheral
70 blood vessel, decrease of
adrenocortical hormones

Decline of spiritual
65 concentration, various
hearing—impediment

Limitation of health

60 ) )
Preservation by noise

3.4 Noise evaluation by NR curve (Noise Rating

Curves)
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Table 5. NR and Determining frequency in accordance with
medical examination

Case of medical examination NR Determining
frequency(Hz)
Oral prophylaxis(Scaling) NR-83 8k
Conservation treatment
—67

(Tooth Removal) NR-6 8k
Prosthesis treatment NR-72 K
(Crown work)
Implant NR-75 8k

<Fig. 5>ollA A2)3 NRES NRNoj| 9J8F 7F A A8 7]589]
<Table. 6>3} B3 A7} NR-67~NR-83¢] HE el
o] AR ASES BN 2kl FEYS O 5 ATk

S
=}
53, 2799S 9 THAE Ak RS Tt A

_(

o wEE AR BYHER 2ANY AEE Bk 274
oA vl 3ol UiR Weul o] Bed Ao Bed

160
140
MR 130
120
MR 120
i NR 110
MR 100
T .. NR 90
% a0
= NR 80
&0 NR 70
NR B0
4 NR 50
NR 40
20 NR 30
NR 20
) NR 10
625 125 250 500 1000 2000 4000 BO00
1/1 Octave Band Center Frequency (Hz)
(a) Implant
160
140

N NR 130
10—~ \-.‘___\__
. NR 120

NR 110
NR 100
NR 80
NR 80
NR 70
NR 60
NR 50

100

dBia)

NR 40
NR 30
NR 20

NR 10
625 125 250 500 1000 2000 4000 8OOD

1/1Octave Band Center Frequency (Hz)

[=]

(b) Prosthesis treatment(Crown work)



168 Journal of The Korea Society of Computer and Information
160
160
140
NR 130
120 \ \
NR 120 NR 130
\ 120 \ NR 120
MR 110 :
NR 100 i ’ . NR 110
5 » NR 90 NR 100
& T MR 90
3 NR 8D £ =
NR 70 i i
)
NR 70
MR 60 &0
NR 60
MR 50
40
a0 NR 50
MR 40 .
20 B ad 0 NR 30
0 NR 10 i NR 10
625 125 250 500 1000 2000 4000 8000 625 125 250 500 1000 2000 4000 800D
1/1 Octave Band Center Frequency (Hz) 1/1 Octave Band Center Frequency [Hz)
(b) Prosthesis treatment(Prosthesis grinding) (c) Conservation treatment(Tooth removal)
160
160
140
\ o
120 \ NR 130 \
NR 130
. NR 120 120 \
S NR 120
100 NR 110 .
NR 100 100 NR 110
- NR 100
Y NR 90
5 80 NR 50
P NR 80 |
&0 NR 70 % N80
NR 60 &0 NR7D
i NR 50 NieD
' NR 50
NR 40 40
0 NR 30 -
s 20 NR 30
o NR 10 NR 20
i] NR 10

625 125 250 500 1000 2000 4000 RODD
1/1 Octave Band Center Frequency (Hz)

(b) Prosthesis treatment(Prosthesis removal)

625 125 250 500 1000 2000 4000 BODOD
1/1 Octave Band Center Frequency (Hz)

(d) Oral prophylaxis(Tooth polishing)



A Study on the Noise Characteristics of noise occurred when medical examination in dental clinic 169

160

625 1325 250 500 1000 2000 4000 BOOD

1/1 Octave Band Center Frequency (Hz)

(d) Oral prophylaxis(Scaling)
Fig. 5. NR—curve at medical examination(Continue)

IV. Conclusion
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