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A Aol QlxAHLo] 3 4L Smith Hearing
Screening AEAIE o]&31¥ o™ Likert 58 H:
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Aol FoiE FIME ALS3 ZHHE
(N=383)
RS W uEg
127§m)wt 53 138
127 3671gm]gk 118 30.8
36~ 6070 126 32.9
6074o) 53 138
735 33 86
b R 33.86422.70
127kt 61 15.9
17 3A R 214 55.9
37 5AzHk 67 175
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o Ea) 1.94+1.45
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Hlo] = 272 71.0
ghe 33 8.6
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CDh 60 15.7
el 1 0.3
Shatel| A 139 25.2
B 22¢tol] A 100 18.1
A3k etel| A 23 4.2
Aol A 258 46.8
AAAE EA 19 3.4
7)ek 12 2.2
33} 37 5.1
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g 9 135
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ERE 4 0.6
o2 272 375
Zu4] 29 4.0
Exh 2 0.3
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sJgte-g 9lsl 27 4.2
THA 71 SAAN717] S1siA 31 4.8
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FAHoR 47 7.2
2EY 2 F2E 98 107 16.5
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A g e e s A A2 Al

<E 3> aAte| AFof CHEh X[An ef =, <E 4> ARt M AXK]| (N=383)
T QAAMHE (N=383)
35]' [e]
e —
ERY A+ EEAA B Bt EFAA} A+ EEAA
o tiaF A2 g 2.8040.46 500Hz 23.21£6.62 23.39%£7.02
Qelo] gisk A 3.660.70 1000Hz 20.18+6.43 20.16+6.40
234w 2.6440.85 2000Hz 16.07+7.48 16.25%7.09
sl g 44 2.13+0.56 4000Hz 12.3448.14 12.2748.08
8000Hz 11.4148.25 11.96%8.55
Aol JAAFE 1.93+0.59
gl Q1 Tl 1.35£0.53 4, detd EMo| w2 ~Fol st X|An Ef s,
o2 <13k EH7H 2.51+0.81 2ROl QlAIME 9 & adodx|
2) tdAte] 99 ) dRbA B whE gl ok A3t e, A
kel A GAE <FE 4>9F Pk o] QAT
500Hzell A 2k HHAA7E 747h 23.2146.62, Ak EAdol]l whE Agoll thek A4 B, FEA
23.39£7.022 7FE A dekRder, T 1000Hz, of ANFEE t-test® One-Way ANOVAR A3}
2000Hz, 4000Hz, 8000HzollAe] HHAA] o= i1 om Lo ak AAT} Hw, FEge] oA EE <
Fordes AYoAE Wl vebdal, Sk 500Hz, ¥ 5>9} gtk
1000Hz, 2000Hz, 4000Hz, 8000Hz MLFollA - WA agel uld A7 Elmola foshA zpolrt
$E3F AEAXE A Abol7t glith et dnkd 5L AlE(=5.258, p=0.000), 3
<E 5> Y Mol mh2 230 tfEt XAD BT, HHEof AAFE (N=383)
=y an A&t 27 = Al AN E
M=£SD tor F p Duncan M=£SD torF p
ck! ) 2791048  -1.461 0.145 1.90£0.62 -1.082 0.280
ol 2.8610.41 1.9640.56
Ad QA 2.93+0.43 5.258 0.000 1.99£0.61 2.241 0.026
A7 2.70+0.43 1.86+0.55
3hd 13hd 2.87+0.42 1.987 0.048 1.97+0.58 1.283 0.200
28hd 2.78+0.47 1.8940.60
AT DzZola} 2.87+0.47 2.745 0.043 [(5%6) 2.0120.52 0.267 0.849
T =% 2.79+0.46 1.88+0.53
e 2.78+0.43 1.93+0.58
@ Fe)d 2.940.46 1.93+0.66
ReATES =N 2.83+0.34 0.231 0.875 1.87+0.47 0.889 0.447
T = 2.8040.44 2.000.57
% 2.8340.46 1.90+0.62
tEol 2.86+0.49 1.91£0.60
L) A 2.8540.46 0.875 0.418 1.90+0.61 0.551 0.577
A = 2.8040.42 1.9740.58
e 2.76+0.44 1.9740.47
34 0L 2.95+0.44 3.157 0.044 ©0) 1.92+0.63 1.289 0.277
% 2.80+0.44 1.90+0.52
s} 2.80+0.45 2.03+0.76
=5 f 2.7440.48 2.307 0.022 1.98+0.65 -0.983 0.326
7 2.8640.43 1.914+0.57
ea) f 2.6620.50 2.587 0.010 1.9740.74 -0.519 0.604
7 2.8540.43 1.9240.57
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(t=1.987,  p=0.048), oA  WKFFFE(F=2.745, el ow, F FakeE BE g@xprb ozt FE g
p=0.043), AZA(F=3.157, p=0.044), SFt=2.307, 7 o = ekl Algel w2 A ox]e] Ajole
p=0.022), FA(t=2.587, p=0.0102.2 AL 9} 500Hz(t=-5.056), 1000Hz (t=-5.253),
oAME QEA, shdelMe 18hd, &F9F FdolMe 2000Hz(t=-4.905), 4000Hz(t=-4.704), 8000Hz
H &5 HEFATo] gl HE A4 Ber) =4 U (t=-5.204) EFolM AgAZE <EART p<0.001
Tl 53] ofHA WFFE FANA fostA A Tl Felal = YeRdTh m=ek Ao ulekA
o7t v AL £ o FAHor &As7] $F Duncan = 1000Hzol A #<93F Apol7h ypehdow(F=3.824,
o AN HET A¥, oA W{FES iEold p<0.05), °1& ¥4 FAHoRE FRIEr] ¢ Duncan
(2.94)°]  AF278)HT}, A2 (@295 F o2 B Ay Aol ‘T, FRT HHAXI ¢ @

(2.80) Rt}

Ao AXAEE Aol g xfol7} vER
om(t=2.241, p=0.026), SIEAZ} AAART HF

frolal B Aow et

ol AN sk,

IEEEEE

=]

o 171

O == 1
vl

g

we}

wo} 2%

A vebgoh &5l webds 500HzolA skl 2b
o7} vehgtom, 5ol H]
o @A YERTHt=2.023, p<0.05).

Aduky EAo| & ¢

gl

92 o7}

<E >3 2

1000Hz(t=5.557,

2) Yutd EAo) w2 A X p<0.001)¢}  4000Hz(t=2.234,  p<0.05),  8000Hz
s B0 wE FY9x = A AX e} 4 (t=2.730, p<0.0D)lA frejgt =po)7} Yelhgtor,
AXE o] t-test$} One-Way ANOVARE #2185t} A7 QAR AEG2)7 | A JelgTh AlEit x
Auta EAJo)| w2 HHH A= <HE 6> Ltk ol & 500Hz(t=-4.730), 1000Hz (t=-6.271),
el w2 HHHHX|9] Aol 1000Hz (t=5.175, 2000Hz(t=-4.573), 4000Hz(t=-3.554), 8000Hz
p<0.001)9}  8000Hz(t=3.334, p<0.01)ellAl  Sol5hAl (t=-3.405) RFolA AGA7E AEARTE p<0.0015
<E 6> YBHe SMof w2 sE x| (N=383)
£y 7w 500Hz 1000Hz 2000Hz 4000Hz 8000Hz
e = M+SD tor F M+SD tor F M+£SD tor F M+SD tor F M%SD tor F
qd e 23.1416.29 -0.206 21.83+6.37 5.175%+x  16.46x7.31 1.032 12.80£8.67 1.113 12.80+8.82 3,334
o 23.2846.95 18.54+6.07 15.68+7.64 11.88+7.58 10.03+7.41
AL A 21.70£6.49 -5.056%x+ 18.66+£6.03 -5.253#xx 14.3846.47 -4.905+x 10.60+7.52 =4, 704+ 9.47+8.32 =5.204%x
AAdA 25.03%6.34 22.01+6.43 18.10£8.09 14.43+8.40 13.74+7.55
shd  1shd 23.73+£6.09 1.547 20.6516.10 1.428 16.50£7.20 1.140 13.08+8.10 1.812 11.66+8.33 0.593
28hd 22.68+7.10 19.71£6.73 15.63£7.74 11.58+8.14 11.16£8.18
5 ZZFola}  24.52%7.57 2.141 20.71£6.38  0.547 17.38£7.68  0.572 13.33£7.96 0.623 12.14£8.15 0.688
L = 23.26%5.82 19.72+5.56 16.39£6.57 11.53%8.29 11.04£8.22
5 % 23.67%6.69 20.52%6.65 16.13%£7.97 12.73%£7.65 11.87£8.26
ol 21.6946.71 19.65+6.68 15.29£7.00 11.80+9.23 10.47+8.35
Ll ZZFolal  23.1946.56  0.368 20.28+5.85 1.666 16.67£5.73  0.822 13.47£8.00 0.718 14.58+10.03 2.276
al = 23.7516.67 20.46%6.25 16.44£7.49 12.87£7.83 11.57£7.06
& % 22.95%6.75 19.65£6.73 15.53+7.87 11.78£7.91 11.00£8.48
dZolA  22.8946.00 22.11£5.65 17.24+6.85 12.63+£10.32 10.13+8.01
e 22.93+6.68  2.092 19.96£6.64  0.705 16.01£7.23  0.363 12.46+7.57 1.231 11.59+8.17 0.335
A 5 24.1316.31 20.75%6.03 16.42+8.20 12.67£9.17 10.92+8.65
3 21.77+£7.14 19.68+6.32 15.16£6.39 10.16£8.01 11.94+7.38
44 O 22.5016.24  0.409 19.20£5.12 3.824% 15.08£7.15  0.684 10.55+7.08 2.786 10.31£6.60 0.672
@F 23.31+6.44 20.4816.64 (2>QD) 16.21£7.39 12.36£7.82 11.65+8.43
[ 23.36%7.50 20.9316.21  (@>D) 16.43+8.13 13.86+9.86 11.43+8.93
= 22.0916.98  2.023% 20.10+£7.31  0.158 15.53£8.01  0.851 12.38+9.28 -0.056 11.55+8.72 -0.206
T 23.63%6.45 20.21%6.09 16.27+7.28 12.32+7.70 11.36+8.08
I 22.00£6.16 1.308 20.33£6.43  -0.167 15.56£6.33  0.491 12.78%9.14 -0.386 11.89+7.25 -0.414
s 23.3716.67 20.16+6.44 16.14£7.62 12.28+8.01 11.35%8.38
#p<0.05  #p<0.01  #*#+p<0.001
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Atz ks sk A A129 Alls
<E 7>t EMo| w2 AR (N=383)
. 500Hz 1000Hz 2000Hz 4000Hz 8000Hz

M+SD torF M+SD torF M+SD torF M+SD torF M+SD torF
LI 2369+6.27 0818  21.9146.06 5557+ 1665+7.07  1.105 13.1948.14  2.234¢  13.1549.09  2.730%x
ol 23.1047.70 18.4146.26 15.85+7.10 11.35%7.93 10.78+7.82
AL JEA 21.8047.02  -4.730wm 18374580  -6.271wer  14.7546.17  -4.573ws  1093+£7.22  -3.554%e 10624875  -3.405w
A7 25.2016.60 22.30+6.44 18.057.70 13.8848.75 13.57+8.04
shd 18 24174676 2.201x  20.674582  1.597 16.7346.82  1.330 13294758  2511% 12104835  0.317
28hd 22.607.21 19.63+6.91 15.76+7.33 11.23+8.44 11.82+8.77
R zzels  2310£7.15 1682 20.71+4.82 0794 15.95+6.05  1.376 11434573 1.106 10.95+8.16  0.505
i FE 23.9646.60 20.1445.99 16.83%6.56 12.0748.87 12.5148.08
& 3% 23.8147.07 20.47+6.74 16.58+7.29 12.9147.85 12.2248.15
YZold  21.9247.12 19.2446.26 14.90+7.09 11.1048.42 11.1649.96
B zzola 22924701 0145 20284585  0.368 16944624  0.767 12.61£7.11 0485 13614771 1.126
i FE 23.7047.18 20.5146.45 16.64+6.58 12.9248.03 12.65+7.74
& aF 23.27+7.02 19.8346.60 15.70+7.62 11.80+8.15 11.55+8.92
tEold  23.42+46.79 20.66+5.83 17.0046.03 12.5048.91 10.66+9.53
RN 23274709 0614  20.04+6.41  0.103 16.03£6.84  0.298 12154741 0584 12094854  0.067
w3 23.8846.53 20.29+6.36 16.65+8.00 12.7949.37 11.76+8.92
3t 22.4248.35 20.48+6.63 16.29+4.99 11.2347.61 11.77+7.25
qH O 22734654 1585 18754504 4115+ 15414554  1.883 11254649 2581 11.9548.98 2776
% 23.2146.88 2004650 (@>D)  16.08+7.11 11.9748.06 11.35+8.53
3t 24.707.88 21.86+6.87 (@>D)  17.6448.15 14.1449.21 14.07+8.04
= & 22084631 2.233«  19.85%7.26  0.560 15.73£7.68  0.870 11554858 1.052 12234828 -0.377
= 23.88+7.21 20.27+6.06 16.44+6.86 12.5347.88 11.8618.66
& 22224560 1190  20.33+6.43  -0.197 15784690  0.473 12224645  0.041 12.56+6.88  -0.496
s 23.55+7.18 20.1346.40 16.31£7.12 12.2848.28 11.88+8.75
#p<0.05  #p<0.01  #p<0.001
Al FesiAl =4 yvElwTh shdel  whEAE SolatAl  Aolrt Q= Aew  UERITHF=2.197,
500Hz(t=2.201), 4000Hz(t=2.511)°1A p<0.055* p=0.022).

9] Fo3k AolE wlon, 18hde] 28hdnt} o F
Al Yehgtl Ao weEbdE 1000Hzol A F2)3 3}
ol7} UERFOm(F=4.115, p<0.05), Duncan®® ¥
At A el F, PR o WA etk &5
b HH AR} np R 500Hze A fol e
Zpol7h UERom, SFEre] HIEFwELE =93
7} 9 wehti(t=2.333, p<0.05).

5. tHAMRte] FOf & FIME ALEEMO w2 Fo

B M4 x|

odAte] o8 FHE A} 40 2 FaE A
HAX = FHHHGR| 9} HAXZ o] 3-Way
ANOVARE EA3k3t),

gzl Folg FHAE AMEEAol uhe ok
AEAAE <& 8>3 Zth

2000Hzol M= EF7ld me} JAH A7 fo3
2o](F=2.996, p=0.031)E uYERdem,  8000Hzol
M ARR7IIE<EEET ARRAIEY] AEAkgel] whe)

tidatel Fg FHAE ARESA ] w)

A FAE <F o Ak

Ao 2 YEPFTHF=2.925, p=0.034).
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A8 Pearson Correlation
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<& 8> FUE FIME ALEY|ZE sIREd ARBAIZE Y S837/0 2 Fulsd ZpEadodx (N=383)

T T & SS df MS F D

500Hz AH4717H 197.696 3 65.899 1513 0211
SR AHEAZE 68.580 3 92,860 0.525 0.666
BF] 314.808 3 104.936 2.409 0.067
717bx A7k 913.457 9 93717 0.544 0.841
T B 152.665 9 16.963 0.389 0.940
N7bx B 927.780 9 95.309 0581 0.813
o3} 12981.860 298 43563

1000Hz AH4717H 152.362 3 52.121 1271 0.285
SR AHEAZE 171.159 3 57.053 1.391 0.246
BF] 154.819 3 51.606 1.258 0.289
717bx A7k 982.724 9 31414 0.766 0.648
< B 542,361 9 60.262 1.469 0.159
N7bx B 148.439 9 16.493 0.402 0.934
o3} 12224.079 298 41.020

2000Hz AHg717H 45.374 3 15.125 0.270 0.847
S AREAITE 295.809 3 98.603 1.758 0.155
LEEN 504.224 3 168.075 2.996 0.031
717bx A7k 671.578 9 74.620 1.330 0.221
7\7bx B 452,567 9 50.285 0.896 0.529
A< 5 560.039 9 62.227 1.109 0.356
o3 16718.331 208 56.102

4000Hz AHe77H 164.997 3 54.999 0.843 0.471
SR AHEAIE 209.480 3 69.827 1.070 0.362
2H47) 212,666 3 70.889 1.087 0.355
71Zbx A7 699.639 9 77.738 1.191 0.300
717k 608.224 9 67.580 1.036 0411
NhxEg 264.200 9 29.356 0.450 0.907
o3} 19442.699 208 65.244

8000Hz AHg77H 72.595 3 24.198 0.354 0.786
SR AHEAZE 965.196 3 88.399 1.292 0.277
BF] 249.778 3 83.259 1217 0.304
712bx A7k 1352.492 9 150.277 2197 0.022
Tx B 754.104 9 83.789 1.225 0.279
N7bx B 506.858 9 56.318 0.823 0.595
o3} 20387.596 298 68.415
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A g e e s A A2 Al

<E 9> FUE FHME AIE7(2 SIRET ASAIZE 2 28370 wWE Il AR (N=383)

T T & SS df MS F D

500Hz A7) 321.804 3 107.268 2.036 0.109
ST ARAIE 303.041 3 101.014 1.917 0.127
BE37) 398.689 3 132.896 2.522 0.058
712 A1Z 118.692 9 13.188 0.250 0.986
IR 437.821 9 48,647 0.923 0.505
N7bxEF 519.866 9 57.763 1.096 0.365
o3 15700.803 208 52,687

1000Hz AH4717h 213575 3 71.192 1.680 0.171
SEATE AT 217.520 3 72.507 1711 0.165
BF7 390.968 3 130.323 3.075 0.028
|3k AIZ 190.474 9 21.164 0.499 0.875
I EE 332.477 9 36.942 0.872 0.551
A EE 489.778 9 54.420 1.284 0.245
o3} 12628.422 208 42.377

2000Hz AHg7)7E 156.882 3 52.294 0.986 0.400
2T ALEAT 337.708 3 112,569 2.123 0.097
2E37) 999.180 3 99.727 1.880 0.133
712 A1Z 914.044 9 23783 0.448 0.908
IR 959.306 9 28.812 0.543 0.842
N7 EF 453.217 9 50.357 0.950 0.482
o3 15803.832 208 53.033

4000Hz AHg717H 156.656 3 52.219 0.765 0.515
2T ALAZE 209.224 3 69.741 1.021 0.383
BE37) 403.379 3 134.460 1.969 0.119
712 A1Z 675.739 9 75.082 1.100 0.363
IR 729.934 9 81.104 1188 0.302
NZbxEF 522.850 9 58.004 0.851 0.570
o3 20349.627 208 68.287

8000Hz A477H 230.725 3 76.908 1.054 0.369
AHAIZH 640.266 3 213.422 2,925 0.034
BF7) 248.119 3 82.706 1.134 0.336
|3k AIZ 992.641 9 110.293 1512 0.143
I EE 449.828 9 49.981 0.685 0.722
A EE 801.460 9 89.051 1.221 0.282
o3} 21740.297 208 72.954

1000Hz, 2000Hz, 4000Hz, 8000Hz HFelA A4 t(r=0.761, p=0.000). HE3 7} Fujsd HHolx)

ARBAE Hlom, 53] 2000HzolAe]l A=A Atolo| = AARAABAY Yelta, 7 Fud 48

o} AEAA] Aol 7Y =& AAdBAAT VERS A Atolo = AFA FHAATT e
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<E 10> 230 st XAt el =, MO AAMME, ZHRAHZAX[ZIe| AbzbabA
5 oy &8 uE 3 F39494 PEEER
A3 B AR 500 1000 2000 4000 8000 500 1000 2000 4000 8000
2gol digk
At e MO0
ihg:}z]—oﬁ )
oj Q%E 0369+  1.000
4500 -0.054 0085  1.000
41000  -0.053 0073 0.696+ 1.000
g 2000 -0.053 0051  0.665% 0.648+% 1.000
o 4000 -0.036 0043  0544% 0539% 0657+ 1.000
28000 0.009 0072 0305+ 0.365% 0386+ 0391+ 1.000
500 -0.082 0060  0.747+ 0583% 0553*% 0471+ 0261%  1.000
41000 -0.120% 0025  0.606% 0.758+% 0617+ 0498+ 0.360%  0.703% 1.000
#2000 -0.104%  -0.007 0.583% 0569% 0.761% 0565+% 0.306%  0.650% 0.673% 1.000
o 4000  -0.057 0041  0504% 0468+% 0549+ 0.690* 0325+ 0567+ 0576% 0.666+ 1.000
A 8000 0.021 0043 0279+ 0.304% 0309 0380% 0540* 0377+ 0.381% 0404* 0479% 1.000
(*: p=.000)
V. = 9| 2 22AEY] A%l s 545 97HA shFaclew
WEG ATAIRE i Aolrh A ol B AT
1. CHAbRbe] Aol tfsh X[ AT} B =, Ha{wof s} o443t o]#P(1996) Are] AT} M=z
AMYE o He{o| tEi, agd O@ HESY SHARTE o148 o
#A8(1996)2] A9 A ZLEAES e r AFRE
date] 2ol tiak A4a BEE 29RAS E 26832 AEETlel vale 2 edpelre o] 4w
37HA sHE-eRle R o] FEAElom, WA ASl oo T e HaudoAl wA FHRGs 178
Wgt A43 HEgsE 59 el 2.8240.46W02 o2 d E=7E o437 Wl Ao ARdr)
yelstth 37FA sH-291e] HE Auw, Ao gdate] A el AR E Q1WAS B3l 271
g Bl A\ 3.66+0.70%, F9H Z%#EE 2.64 A g Rlez yrol AL A2 At
+0.85%, Aol tigh A2 213105680z, A FH2S 1354053802 w9 WA ebwka, HE
of gt Bl 71 =A YelgT) oA iéeé‘oll 5 o2 <lsk %ﬁjé 2.51+0.8140 02 =gz <l
& #Ao] 7 B verd e Astrye) wast 7 @ Felench A vehton, A FHgel 144
A 9w FFor A7l tig BAile] axy == 58 el 1.93io.59%§.9i AR e Aes
WA Ueht Avte 2. BYT ot 27 HEEA A9 ol = v
Aol B waol Zbg e HFE W ol v]E @i ojE 107159e] Aol AHoR ehdria
o Aagol digt AXHFE= 37 sHEesl T P o 3= Dobie(1995)9] 134 71 SAgs ArdaAel
2 AR Yelgrh ole AAs (19970 A&A Qe ALAES A5 A3 s AH o] S-S 5
253sl A3t ool gi@ Fule ANPES AR 2 174 Rt gl rqi—:% Ao= AlEHt,
Aol M agol that AN Qo] whs- sl a9, dhdael FHeAE 500HIN 23
et Q7Aziel mete golshul, olelad Abs kA A7} Z47b 22.3146.62, 23.39£7.02% 74 ¥ »}
gl g Aol 293 Fedl s no ge ehahon], BE Fukgol 4~Tﬂeﬂ°ﬂxu Aol 7
st FES AAle AlFElor s Riuge Vs o Atk ol HYE 5(1994)°] A jféx}w
kA7 4= Qe WgoR 28 wEYgst FHed ds) 3dBe #4
ShA, 2 Aol &gdl Wish X3} HEE 3714 ZAEE Aol Z2E 5(1996)0 93 AgER IR
tegloR ueht o743l ony(1996)0] 2% A5 by FHGH st Bl g Aol
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ot

o,

S A ol A

1o ux

o ByS gAY W
Frog FHES ARgalaL
1873049] vishAe
Mostafapour, Lahargoue
A a2 AN AEAAE vERd Aot
Frolg FHIEES
ZAFeE Wong et al.(1990)9]
Aoty a8yt

T, B ok

& Gate(1998)9]

55 o ol=0] X
T Lol A

TS =

-

°olES FUE JHEE
= 1w, 7k eehs
T Al LEeE Uro] Ha €9 FHua]9
JH A 3 &
et al.(1998)¢]

B 2 4

ol
1 oo

o

-

(<0
i

M

12 |o
it

ZA}8 Hellstrom
THIE AREAl BFAYI,
#3+ Hellstorm¥} Axelsson(1988)¢] A7, 24
(1999)9] Fd-§& HIE AR dH7s
A Folg FHIE ALgo]

do mt R oM mi
2 & 2 4y % ot r oo N 2

o

of

U L1 )
K

\S]

& A3} Bl A felaiAl Aol vet
A, shd, ohElA @
i QEAZ AQANY Aol
1493 Bl A ek, ARe Aol n

o, 392)(1999)2] Sl thEk «]4],

A g e e s A A2 Al

Aok el wEbE 18hde] 2shdnt) Agol sk
A2 HE7h A YERRARE 3 dgellAe T oghd
vHE AT gide R gk vk Al uhEl gl oigh
A2 st ek ApolE vl diXsrdlE
ok FE7t vk

S, Ao QAR E QEAV AA R HF
ol AAAF=T} fFolaiAl =4 depgen, ol Ad
o ek x| Ay} Bxe] 2 T APl tiEk Balo]
ZoEo] ke AL A o] &gl tigk A4 g
T7b EE QEAVE APl uid dAAER o =
& Aow FAT F Ak

Ay EAel w2 AAHHAX= Add uwt

—

1000HzeF 4000HzolA, % J= 1000Hz, 4000Hz,
8000Hzell Al F-2olg Abol& uEehion, @xprl ofajn
o AEAXZE =A Ytk o]l Siegelaub et
al.(1974)2] 4250z A3 HHFEA} Ax, A 2
EdAxte] FEAd 3 Aol PRt oziRh
&2e] 2575 o A velrd Adel T4y w9
£(1999)9] AgelA FRpe] A9 oz nT; gl 7]
ol

oL
i)
18

3 eedo] o wol BARTL o3 AT 2

s, FAE, wgS 9 0|9 (1998)9] a7
HEdol dFS WA= Al Qllell #3k AFtelA gt
7b AR R FTE A Y AT wA YERd A

]38ty 22y Hellstrom et al.(1998)2] <
ANME o2t ERle HlE| &gl =FE F IAH
= ATt Ael=
HAAE wEpa AdEel wE FHYGA 9 pole F

o

3}

S| b ttar Abs g
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dd, shde]  maAE Sl 500Hy, rgom A% ARl Aol F Mg Deln dE
4000z M el ZpolE G or], 13hdo] 23hdn. A4 Hegol 280 Aue} £8E27)7, BFHE
x o w0
o

! 4
o} o EA vt ol o] A A4S Aol o g EEARE QLY A E vJeRadle] uiel v
o A2 =7 7P Ea A=A 7P WA A UePdtHZenz, 1988). wibd B AelA HE
Aol g2AR 2o 18hdoe] 28hd ) Aol o AX= FUE JHHE ARVIRE SEEE AREARL B
& A7 HE=rt 6 A Yegel® Bl 34 H37] 59 Fulg JHE ARESAC wEl 3-Way
HA27F 9 A U2 AL F5 ukEdTE S e ANOVAZ 24519t}
tE E5usEe] AgdEA geots & dartk Al Fug SMHE A5 5 BFAC U2 A4
ol wE #F9-HFHAAE 500HzolA B )& 2000Hzol A, 3= 9= 1000Hzol A F-2l8HA
Frojak zpel7t vepgom, vlgFre] S FwETE A o7k A= FoRE uUEhgon o] Lee et al
AX7F o Eodth oy AAEE F(1998)¢] AT 8 (1985)0] Fui-& ZHIE A& Al EFA7]el we 3Y
Az} AFHAx 9] Aol B3 Aol SFFo] HS A3 Wisks 2AREH oﬂ?oﬂ 1 EFI7] ulg} A9
F= HFEEHdo] MeAl= BXE B9 A Xk, 7F 9% Atolg yehd AAel dAs ago=
Robinette and Brey(1978)9] 5% Z7P7F HHY gk AR FHHel ?}'H A ubgslel WHys
A5 oA S7MIRITHE FEE dEE Al (1971)9] AFollA medmel A& Atold] fojdt
th oo} o] HF e wE A AR Aol AR ARBAZY BAE A e Aot
ks AT AR AAE Qe HL%.L olo] gt wr Sk, 8000HzolA A A= AHE7IZE o153
B9 ded QAo fygEy, 53 B dArs o AHEAIREY Admabged wEl $AYIAE sEET
ST w2 HYAXE nelslA] ‘%ﬂ STl wh AREAIZE whet felg ztelzh QlE Ao ® ERdTh
g} e gz]e] Aol BAEonR AT HAde & ol ZMnhy uE2(1994)9 £SEFR LRAES 4
Fgol] wE YA AolE e HE ATvE I g gl W3 AelA 2 =EV|7 wE Z2A)
Q3frhal Als¥ch 9 XL F7kekar 53] 8000HzolA SA%
S B AFHE Fdd wE FHIGAe zlo)= 2 Fos e A% 4A38W,  Hellstorma}
UEhGA] ekgkom, o] Felo] 7|mAH Ao JgFS Axelsson(1988)9] ATellx Fu-& FFIE AgAIREo
HxA Geths A7 E94E Yebd 34" 5(1998)3 SRS AYGA) Asdve drAgets dx)E
Dengerink, Lindgren & Axelsson(1992)¢] <-+4 of IS okl B9 9 AHEH1997)9] AeEE
o} dAel= Aoltk. 1ev} Siegelaub, Friedman L2259 A9l JgS A= gl B AT
& Adour(1974)¢] AFelA F4A Aol HZFA A N agFR FEAES FHAHY A7} 4000HzoN A,
Hrh 17138 AHeEEdel o wo]  Jehgtor WEsly ZR)7e #FeAEYR 25 2703k
Inrahim¥  Fatt-Hi(1983)7}  &Fawx} B &A1 ot dAdAE ved dyanel wgse BEs
AEEAe] AfolE AR A, Cocchiarella, Sharp (19712 A7 HAE 519949 AF-ZAyele U
& Perskyet(1995)0] <2AFEe] Heodx|e} FAA e At ey B AFelA] 500Hz, 1000Hz, 2000Hz,
of sl AR ATt B AXIA 5(1998)9] A1 HA 4000Hz A= ARE717Fa} AREAIZTe] whet e el X] o
ol Fle] V= H X ol wXE gkl B3 At Apols Holx ggted), ol £ AT Ak Fdl
A Fdo] HEYGRe] dFE vRitke AFEAH U & JMHEE AHES Ikl 33.86+22.7070€0laL, @)
i) mEb Flo] Ao Jdds Frle Be A 23 ALgAIZre] 1.94+1.45A7k02 1 W7} wl-
AWt AN Y v ol uldt WAy Ha o} gloma FAAHoR folgh x|yt vER}A
s, A5 Fdgel] W Jade] Ao w3k A 2e Ao AmdArh 3 Fulg FHE ARSIk
T= Fasita Als ST AN e gl e HYR| 9] Ao
of #e AFE AFTHA ZAR vzt glo] B AT
3. tHakxte] R E FIME ALSSMo| mE HHGAR] ZAzte} s B e GARE AFHORE Agel =F
4 A AYside fgAde] g moER Fulé
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FAE AFE71700 AFgAIZRe] WoldsE e
g Fobd Aoz Amdrh meb ool o
T2 B3 FUS A=) AT SR A
el SPWAT AL, T ATANE Prdso
AEpE mev UE dPagel welsiel Pad

e o

=

>

agol o AN, APl ANAE,
delo kel AablE Avug, 280 o A4
But gEgel A4gEst ok 4Y  duw

o i
[o2

q
HErh #2055 gl QAR e Aow 1
[e]
=]

stk ol %ol i 443} Hwe] Sreclon 3
Hol i wAol Egsle] drk HE FAYE 2
gl g A3 BEst R es Bl Yat o
HAES ol Rolehs 2E FET 4 A

W9, APEGA $HGAN] AR wE

2
A 2

M, dEME WE PLde] RS AR s

A AEH zARTOI, Ao e A4 B,
Fegel A94E, PP b FEE 2L

A g e e s A A2 Al

ool arsshal A7 lal F 4/juE Helx
i 1, 2shd 77 28 Rkl SEsilon
& 163h3<] 6939 & o8 JMIES ARkl Sl
SR dA e da sy AEad WEs vt
A S AT 38398 AT TlEAR Ak A

=AE= Smith Hearing Screening A&
A&, FE9A] SAET= TVIHE AHAAPIT Belton
Model 112 AudiometerZ ©]-&3}3it}.

g A SPSS/Win 10.0 A4 23S o]&
slo]  WIE4s, WS t-test, ANOVA, Pearson
Correlation®. 2 2A13}3it}.

Age] Ay vt 2k

1. tPdAbe] el tisk 223 BE F HHe sk
WA 36610704, FoH HFE 2
o

ol oigk 22 2.13+0.56F o=, HA Agol

5 o
3 A3 B 2824046907 yEhkth FEA
of ANAE F HHFE A% Foe 1.35+0.53
M, Aoz Qe EH7e 2511081402 A
Fel=2 % EFze] v A YERa, @A ol
AAAEE 1.93£0.594 02 WA yehgth AR
Y9 E FH9HHGA  BF 500HzolA 747

23.2146.62, 23.39£7.02% 7F¢ E=A YEon,
1000Hz, 2000Hz, 4000Hz, 8000Hz <=°o.&, 153}
FAFE AEAx= WA Yelsh

2. Gubd EXel w2 &gl uidt x)2)3) Bz Al
d(t=5.258, p=0.000), d(t=1.987, p=0.048),
op|x]  WHLEF=2.745, p=0.043), AH(F=3.157,
p=0.044), S(t=2.307, p=0.022), A
(t=2.587, p=0.010)el we} fejgk Ael7b A= A
o uepgton, o) QXA EE AL uet &
o3k zpol7h YEhHth(t=2.241, p=0.026). FHHHYY
2= Aol wel 1000Hz(t=5.175,  p<0.001),
8000Hz(t=3.334, p<0.0DeIA o] & x}o]7} byt
on, A wEME Fu4 500Hz(t=-5.056),
1000Hz(t=-5.253), 2000Hz(t=—4.905), 4000Hz
(t=—4.704),  8000Hz(t=-5.204) =54  p<0.001
Fo] frolg zols deRlrh Al uEME

w
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1000Hz(F=3.824, p<0.05)°1A, &5 wehdes
500Hz (t=2.023, p<0.05)ollA frolsk zto]7b hebut
th AEAXE AdEd  wE {93k Aot
1000Hz(t=5.557, p<0.001)%+ 4000Hz(t=2.234,
p<0.05), 8000Hz (t=2.730, p<0.0D)°lA vEbgo
w, Agd  wEdE FIg 500Hz(t=-4.730),
1000Hz(t=-6.271), 2000Hz(t=—4.573), 4000Hz
(t=—3.554),  8000Hz(t=-3.405) %5FolA  p<0.001
Tl fFog zpelzb upERdth shde]  ubebM=
500Hz(t=2.201), 4000Hz(t=2.511)ll A p<0.05
S o3 o]z mYow, AFo] wire
1000Hz(F=4.115, p<0.05)°1A, &5 wehdes
500Hz(t=2.333, p<0.05)0llA ek =to]7} Yehsttl.
L FOE THE AFEEAC] e HHH A=
A71e] we} 2000Hz(F=2.996, p=0.03D°lA, A}
7IZExEEE T AREAIRES] dmEbge]  uhEhA
8000Hz(F=2.197, p=0.022)e14 $H-2oJg zlo|7}
v ez yeigth $AHEYXE EFI7 ue
1000Hz(F=3.075, p=0.028)cllA, AF&AIZH]  ulg)
8000Hz(F=2.925, p=0.034)°l4 F2J3 o)z} <l
= Ao YEhsth
4. el Oigk A2, eE=et Al Q1A Eete]
FaAE  r=0.369(p=0.00002 uYEten], =3
29t AEAXT]  AdHHAE  FI5 500Hz,
1000Hz, 2000Hz, 4000Hz, 8000Hz X-%Follx 4%
ABBASE BAa, 53] 2000Hzol A FAH A9} $
Jeoix)zke]  AddAE r=0.761(p=0.0000% 73

e

e oo ou

32,

o

12

1540] Aujof FAba o tehtms Folg FHHE A}
g0 A% FAedd U Fo A7k Aasi,

N
o,

A4

u1—7g
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- Abstract -

A Study about the Factors
Affecting Hearing loss in
Adolescent's use of Personal
Cassette Players(PCPs)

Lim, Kyung Hee*Park, Kyung Min+**
Park, Myung Hwa***

The purpose of this study was to investigate
the factors affecting hearing loss in adolescent's
use of PCPs, and to give the basic data for
adolescent's hearing conservation program
development and prevention education against
their hearing loss. This study was a descriptive
research about three factors affecting hearing
loss ; the knowledge and attitude about noise,
the perception of hearing loss and the hearing
threshold.

The subjects of this study were 383 students
in two general high schools and two vocational
high schools in Teagu. They have been using
PCPs but with no current or past ear disease.
This study was carried out from Sep. 1, 2000 to
Oct. 24, 2000.

The instrument used for the knowledge and
attitude  about noise was a  questionnaire
developed by Rhee, Kyung Yong and Yi, Kwan
Hyung(1996). The instrument used for the
perception of hearing loss was a Smith Hearing
Screening Questionnaire. A Belton Model 112
Audiometer, air-conduction hearing test instrument,
was used for the hearing threshold.

Data was analysed by a SPSS/Win 10.0
program with frequency, percentage, t-test,
ANOVA and pearson correlation.

The results of this study were as follows ;

* Teach assist, College of Nursing, Keimyung University
#x Professor, College of Nursing, Keimyung University
w#x Ph D. Candidate, College of Nursing Iowa University

1. The average of concern about hearing
scored the highest 3.66+0.70. The average of
perceived susceptibility scored 2.64+0.85 and
the average of knowledge about noise scored
2.13+20.56. The average of total knowledge and
attitude about noise scored 2.82%0.46.

The average of discomfort of hearing loss(2.51
+0.81) scored higher than that fear of hearing
loss(1.3520.53). The average of total perception
of hearing loss scored 1.93%0.59.

The hearing threshold of the subjects scored
the highest at 500Hz(Lt. 23.21+6.62, Rt. 23.39
+7.02) and scored higher in order of 1000Hz,
2000Hz, 4000Hz and 8000Hz.

2. The knowledge and attitude about noise
and the perception of hearing loss were both
affected only by one important characteristic,
which was general and vocational high schools.
The knowledge and attitude about noise raked
(t=5.258, p=0.000), and perception of hearing
loss raked(t=2.241, p=0.026). However, several
other important characteristics also impacted
significantly on the knowledge and attitudes
about  noise.  They included  grade(t=1.987,
p=0.048),  father's  education(F=2.745 ~ p=0.043),
marks(F=3.157, p=0.044), drinking(t=2.307,
p=0.022) and smoking(t=2.587, p=0.010).

The left hearing threshold differed significantly
by sex at 1000Hz(t=5.175, p<0.001) and 8000Hz
(t=3.334, p<0.01). According to general and
vocational ~ high  schools(p<0.001), at  500Hz
(t=-5.056), 1000Hz (t=-5.253), 2000Hz
(t=—4.905),  4000Hz  (t=—4.704) and  8000Hz
(t=—-5.204)  significant  differences were also
shown. Marks were significant at  1000Hz
(F=3.824, p<0.05) and drinking was found to
be significant at 500Hz(t=2.203, p<0.05).

The right hearing threshold differed
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significantly by sex at 1000Hz(t=5.557,
p<0.001), 4000Hz(t=2.234, p<0.05) and 8000Hz
(t=2.730, p<0.01). According to general and
vocational ~ high  schools(p<0.001) at  500Hz
(t=—4.730),  1000Hz(t=-6.271), 2000Hz  (t=—4.573),
4000Hz(t=-3.554) and 8000Hz (t=-3.405)
significant differences were also shown. Grades
impacted at  500Hz(t=2.201, p<0.05) and
4000Hz(t=2.511, p<0.05), while marks were
1000Hz(F=4.115, p<0.05) and
500Hz(t=2.333,

significant  at
drinking ~ was  significant  at
p<0.05).

3. The left hearing threshold in accordance
with use of PCPs differed significantly at
2000Hz(F=2.996, p=0.031) according to volume
8000Hz(F=2.197, p=0.022)
according to duration<hours per day. The right
hearing threshold differed
1000Hz(F=3.075, p=0.028) according to volume
8000Hz(F=2.925, p=0.034)

level and at

significantly at

level and at

according to duration.
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4. The knowledge and attitudes about noise
showed a light positive correlation with the
perception of hearing loss. A positive correlation
was shown, as stated previously in all Hz,
between the left hearing threshold and the right
hearing threshold,
correlation at 2000Hz(r=0.761, p=0.000).

especially the highest

This study has shown that the factors related
to adolescent's use of PCPs are important as
they impact significantly an adolescent's
hearing. These results then indicate that in
future, when designing a hearing conservation
program and prevention education this data
should be considered.

Key words The knowledge and attitude about
noise, The perception of hearing

loss, The hearing threshold.
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