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Sound Levels and Postural Body Sway during Standing
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ABSTRACT

Loss of postural balance can possibly lead to increased risk of slips and falls in work places. Present study was performed
to investigate the effects of noisy environments on postural stability during standing. It is known that a sound is characterized
by the frequency and pressure level of the sound. Therefore, effects of the frequency and pressure level on postural stability
were of primary concern. Ten male subjects participated in the experiment. Subject's center of pressure(COP) position was
collected on a force plate while they were exposed to different frequency and pressure levels of the sound. Measured COP
was then converted into the length of postural sway path in both anterior-posterior(AP) and medio-lateral(ML) axis. Results
showed that the length of sway path in AP axis was significantly affected by the frequency of sound. The length of sway
path was lowest at frequency level of 2000Hz and increased below and above this frequency range. The sound pressure
level, however, did not significantly affect the postural sway length in both AP and ML axis. The results imply that industrial
workers in noisy environments should be aware that their abilities of postural balance can be disturbed significantly.
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AR 3 Aol tigh Aol ool FHom, AFe g A, 2000Hz FF (8 0.274m) ¥ 3000Hz < (B
ol FoA 9 AEA 2, AuEE, A A E] 3 T 1 0.294m), 2000Hz =3 4000Hz G~ (34 0.295m)
=2 Fgeolvh Aztole] Fost g AR el s A kel AA] Aake] Fedole] te|rh fogt Zow v
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B 1. MA dEHete] S0 et 2A4EME
DF Sum of squares Mean square F—value /P—-value Lambda Power
Subject 9 .026 .003
SPL_dB 2 4.478E—4 2.239E—4 .850 .4440 1.699 .168
SPL_dB#Subject 18 .005 2.635E—4
Frequency_Hz 3 .008 .003 3.242 .0375 9.726 677
Frequency_Hz*Subject 27 .023 .001
SPL_dB*Frequency_Hz 6 .002 3.164E—4 754 .6092 4.522 .269
SPL_dB*Frequency_Hz*Subject 54 .023 4.197E—4
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o 159k 993l 3000~4000Hz FelA F2lslA #s}s]

< - » - ST}, Mbe] oleld WMahs ARl H9 R AAE QoA
1000kz - 2000M2 000Kz 4000Hz E BERA gkm gk AeelA At vsh 2ol 229
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(JeHZ Ao RAMS EFHALS LIEM) A ] _ -~

F3} Jelel Al Fesle] S|4 Elojok shrka B,

=9 AT AFolA AREsE 60~120dB G elA AA|

w9 Fa7E A4 AU AAEF sl FAT o AaEed §oF 9aks Fx| k= A o7 Uehdt)
FEFS vAE e 2 59 AEe AMHEEsEd 0 auwdon aglo wEE= A7 AAAAE QO] FoF
AR O R Fo3t Aos BolFA] okar Qlek. ol2f3t Ayks ogs = o gkl B Ao =& AZHS 20
Qe AAT s> 2vle] Ry 7 7 54 F st x=2 Aetelgda ek AAE 0] 4289 wmEA|7k] ulX|
]l Fapepol osf AA &g AlAkekaL Sl L oJekle wEE x| okekth B Ado)A &9 Hws) Al
A AFake] A Aol vhEA AA Fe0E AaEe Wk 598K e Row et Axls v
(ML axis) 9] Fodole] thgt FAHEA A= F9] T3 A g mEAIRTe] 71Q18 A F& Qlr) Hsh B AT
(frequency) ti#h FE7(p=0.8562), &) Z=el tiet M 54 Fuie} Bl 9] BE (pure sound) S 4
FaH(p=0.1168), 22 FExXF35 2 QA g & o ALtk duidos Aol WA= AL

HHp=0.2305) E5F FoehA] ok Alom yehdth £ 2 ko) gokst Feje] Suke 49 E8-5 (complex sound)
= A JF9EEe] wedole gk AR daE Kol ]l Zlo] ®Wgoltt &5 Ago] mEAIR 5o FHE 1L
3 9lek. oleleh Avks A4 HFo R AAERS e Aol oal wrh W Aust Hug ¢ YL Ao
ge g0 Aw o Fukel 8 feld L WA B = Jje,
& AA ek B ATE g0 AR FHEEe] JBL F 5 9
t e QA Ul melFa gk ARAoRE A
ZAlel A o AARFAAE 54 T el weEs
4. E9| A HE W 5 Qlohe ARLE welFm glh Ak o ARglAle
Ao 254 des, A28 T theksith oleg &
Aol WA w&e Ak Adsks A=l
AT AIAllA WS o] QIFEe] AT = 258 A EsEe] el sl dAAs] sk 3l
B 2. N zegeo S240(0| et 2MEM R
DF Sum of squares Mean square F—value P-value Lambda Power
Subject .013 .001
SPL_dB .002 .001 2.425 .1168 4.849 415
SPL_dB*Subject 18 .006 3.599E—4
Frequency_Hz 3 .001 1.882E—4 .256 .8562 769 .092
Frequency_Hz=Subject 27 .020 .001
SPL_dB#Frequency_Hz 6 .005 .001 1.403 .2305 8.417 495
SPL_dB*Frequency_Hz+Subject 54 .035 .001
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