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= Abstract =
Application of HHIE-S(Hearing Handicap Inventory for the Elderly —Screening
version) to screening test of noise-induced hearing loss

Mi Young Lee, Suk Kwon Suh, Choong Won Lee

Department of Preventive Medicine,

Keimyung University College Medicine and Institute for Medical Science

The study was conducted from May to September in 1994 to investigate applicability of the
Hearing Handicap Inventory for the Elderly-Screening version(HHIE-S) in parallel with the pure-
tone audiometer to the initial screening test of noise-induced hearing loss(NIHL) in some noise-
exposed workers. Subjects were selected by systemic sampling that took every fifth person from 6,
700 workers taking the annual occupational health examination by the department of Health
Maintenance of Dongsan Hospital Keimyung University in Taegu. The authors administered the
pure-tone audiometric test and self-reported questionnaire of HHIE-S including items of
sociodemographic and job-related variables concurrently. The final subjects analysed were 1,019(488
males and 531 females) excluding fourteen persons who had many missing values in their
questionnaires. '

The reliability coefficients of HHIE-S scale by Cronbach's alpha were (.84. In the univariate
analysis of hearing handicap measured by the HHIE-S, work duration, military service and the
hearing threshold loss at 1Kz and 4KH# by the initial audiometer were significant in males while
age, work duration and hearing threshold loss at 1k and 4K were significant in females. In the
stepwise linear regression analysis, hearing threshold loss at 1k and 4Kz was the only selected
variable explaining the hearing handicap in males and hearing threshold loss at 1K and 4KH, age,

and work duration were selected in females. In ROC curves for HHIE-S scores against NIHL as
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gold standard which was defined by the follow-up audiogram as more than 30dB of the average
of 0.5/1/2k# and 504B at 4K, the optimal cutoff for the parallel HHIE-S appeared to be 8. The
results suggest that HHIE-S appeared to have some reliability and validity in this data and might

be used in screening NIHL in parallel with pure-tone audiometer in noise-exposed workers.
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< AIE™ AL dfo] He G4 Aol de
Ardojc}(Sataloffe}l Sataloff, 1993; Zenz, 1994). &)
a5 EHE 2ol BA] AN oA "AAL
7t BEAAE F2 AR D Yot 2eu AEEALR
ol 853 SlE 3 FHANE FAEY 71E, HAAPE
48] &%, A o3 110y e Fofd AR
H 34, SRF AEHALE AAIR m2e dAA
HAToR st RHEET] frh(Zenz, 1994
Report of the U.S. Preventive Services Task Force,
1996). o]2{3t AR-E BB F= RuE Jd¥E F
(1992)2 a4 el W dx&o] Hdxst vl
alo] ok 40%° E3tsirtn slATt. HAE F(1993)y
AR E7F FA] &2 el @ FoperRit 352
Uale 35 287t BAANE 5 eH o= 1g
2gH Wge] Am7E A2 227 AR A gk
i, AEE S(1994)2 12+ AAE AAAZI7E BAREH]
F E908 W opRuiu} AAISRE 7397} Tt o] o)
AL E 22 A A DAl HEAG A€ e
td A5k 3ol 30% miRtolztal stiict. oA
A Selvke Aggel Asn dE S

N

ol

r‘gu

oA g 4ad WA AP AAVEe 87 48,
=5 Foll HEAAE AAE TE GAEQ B
(temporary threshold shift, TTS) 0.2 &4} 1z} A9
AAR 1ol 1 AR FAISH] Rake 4%
& g girh. Schow(1991)= A A A AEA
Alel] dwbd e g ARREojz] 5 QIR A ANRE A
g3l AR = £8P 2719 7 self-assessmenty’}
QIAgAMe BE FHA F BN (hearing
handicap)2 ol &8 4 Slrhm SIich. elFolNE: e
ANE A7) st 1930d7E A71H7H] A
BAE ol&dtn NEAA Skth(Berkowitz st
Hochberg, 1971; Giolas %5, 1979; Ventry$} Weinstein,
1982; Newby2} Popelka, 1985; Demorest®} Erdman,
1986). "}l 654 olAte] QIF & 25~40%¢] ©]
2y =159 W 53], 938 FlE 7Re
HAE IAFEA] A A Z=FE  Hearing
Handicap Inventory for the Elderly-Screening version
(HHIE-S)E- 7§23} ¥} loh(Lichtenstein 5, 1988). ©]
M) 4o} o] £eRAAA B 4
2 g5l 3HPIAA) 0§ Awe) BHE
7} 83%= 3713 Rasigict.

Sl "7 S EEA e g A7t
ol JTHEFA, 1966; &8x, 1970; T3] 5, 1970
H73set WEs, 1971 AEA 5, 1982 oI FH, 1988;
1831, 1989; 18t 5, 1990; T4 5, 1991; A&
5, 1993). Z2AE o2 dhe A Fold Ui A+
2 B9 509D 2SHDUA the] B 2394
TEAE dideg N wle EHE A8

N

O

- 540



AL, WAL S(1993)2 AR olE e T A
2= T HFAHYHEAXE vwsict. F5719 of
AR(1992)e 1 HEAe] APIES WA A
ROC(Receiver/Response Operating Characteristic) <415
o] &3t 12} AU SFAAE AN G vt Slck. e
S23FAA A Bae] AFANE Brkske AE
S B9 ARgE 284 WAl diHe 2EAE
Al 1] HEES Anstust Aled dte
=g

o] AFo] BA o HHIE-SE U £SFA %
e 2EASS oz AAIEl, nlFolA 7idE
HHIE-S7} $2jueelr e AAg Ao B =s
THIEAE Ao a B3 fevele] a5 F2 22
Ao HFAN AUZAL A o] 7FsIAE ot
B3} skt

II. SHA7Cher S Wil

A7t 19943 5958 997 At §
29 A7dasiRlel AAR SRt 6,700
F ASH FEFE) sl o) SRS Z=AE ¥
op] o]& F g FAd ZFIE Y 224 1,033
< te= AT AFTEA WL ol F A8t
H)gt 14382 A28 1,0198 02 FR} 4884, o=} 5319
oI}

12 A8 YA 4 AR 9 50
40dB ©]3IQ1 FellX ArEIH R £SHHAE Belton
audiometer(model 112, Belton Electronic Comp., USA)
= AR AE 23vhE-2 Hughson-Westlake )
W (Waldron, 1989)ell w2} 100004 30~40dBS] £
& 33 yhgo] glo™ 10dB BFo] whe-S Tasln
Hhgo] glom 5dB ¥odA] kg5 WASHHEA 1000,
4000822 "SR 59 BH FAlE AdA=
3] F B E(signal buttonys FEEE 3 oH, A
A AL 7 Foruit & Fol ASHA 23] vt
3 HFo Whgo] e S¢S A HA(hearing

threshold)Z. A 3} T}

13 A8 AL F oA} 403 073 AAE A
F 7171994 AR delgt. AEAY] e
DgAGolM o] Aot Uk 549 9 Fd

AE AL B 27 R0 2 YA FHF )

3 B2-8).o n)=-9] Lichtenstein 5-(1988)0] 654]0]%¢2]

=O1ES o2 i3t HHIE-S(Hearing Handicap

Inventory for the Elderly-Screening versiom)2 2] 4=
Woste] ALgEIAct Aol g 28 F 108
gog g ople, Wz JejEitt, o'z &
dh= Likert2]o]™ (Hulley} Cummings), P&

04, Wz st e 24, o e e 47 A
43HscoringBle] 4 Wel7h 0400] HEE Bleict.
A7t 2558 AN B2 22 okt
o] ABAE YAARL AN e Al B L E

2 ZoAL Fe Selx] @obd APl B BE,
geithe 4 Tt BE 58 B A4 285
(emotional subscale)e} T2 Algte] & dolev= AE
o} 1 kg ol tisle B AREIAAARA 23

(socialisituational)=. 27§9] SHIHER UFolA 3leH
Aze 47 SEFeE FAHO Ark(Ventryst

Weinstein, 1982). %A 54 2 23 #dd ¥e
A, 2771, oA, FAvkl A8 A%, 25T
ot TEFE L Ao} thEZel Bol =2H 4
&, TEYE o R 2R gL A 2 E
Fo] gl A2 T8It

22t A SAEANE 1A A S AHAAVE
ojx 3l Felx 4000Hzo) A 40dB ojAte] HEELS

e & A2 f4ARE At Algeig. B2
At didAbRE 1250l et AAl F302ke 547
olfct. 24t AL S5 HANE HAT 1607 o]
g Z2HA] G2 Aol Arsider 24 A
7yae) ko] Aol A 0.5Kk(a), 1KHh(b), 2KHE(c)l thet
AESAYEE 58310, (avbec)/3 4ol 2j3ie &
23 BT F50139 S AYEH] o= I FlA
30dB o) oAl 4] nSP Aol 508 o] Fe]
HEMol lE A2 AHAIRAR Fosit(=F

e oro

Ee)

¢
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Table 1. Age distribution of study subjects by sex

(N=1019)
Male(N=488)  Female(N=531)
Variable
N (%) N (%)

Age(years) ***

~19 21( 4.3) 129(24.3)
20 ~ 29 136(27.9) 221(41.6)
30 ~ 39 139(28.5) 60(11.3)
40 ~ 49 116(23.8) 85(16.0)
50 + 76(15.5) 36( 6.8)
=+x P (0.001

TH7IRME Exe 9 25 44 ol 27 37.9%,
67.6%2 717 B3k 103 o At 36.7%, At
7t 45%ct. dAle] Hi 2F7Ie] §doz ozje
43Hct AR R frejshA AJATHP=0.000). o] H &
2 32} 39%, o7} 21%=2 @A) 2ok Avpl 24

e guiztd BARCR 2§ xol7t Ao
(p<0.01) AR E A8 2ALalA] e A= FA
X 46.9%, AR A 33.9%FTH FAtol| A FEE2H o)
R A7} 10.7%3 THTable 2).

2. HEX|O| WY x|

AEA 9 W29l dx|Z= Cronbach's alphaZt &
by Hgkth. HHIE-S 23 o)A alphaghte ¥ 2%
0.842 & Holom FMA AH = alphaghe &
247} 0.78, A A7 0.760103 AEA AFSA A% we]
alphagte Y ZHz} 0.67, 0.700.2 ¥m& Fus ¥
0]l tH(Table 3).
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Table 2. General and job related characteristics of
study subjects by sex (N=1019)

Male(N=488) Female(N=531)

Variables
N (%) N (%)
Work duration(years) ***
-4 185(37.9) 359(67.6)
5~9 124(25.4) 148(27.9)
10 + 179(36.7) 24( 4.5)
Previous history of ear disease ***
No 352(72.1) 307(57.8)
Unknown 117(24.0) 213(40.1)
Yes 19( 3.9) 11( 2.1)
Use of ear plug ***
Yes 108(22.1) 120(22.6)
Unknown 151(30.9) 231(43.5)
No 229(46.9) 180(33.9)

Military service

No 52(10.7)

Unknown 352(72.1)

Yes 84(17.2)
*++ P <0.001

Table 3. Measures of the Reliability of HHIE-S scale
and it's emotional and social/situational
subscales (N=1019)

Reliability coefficient”

Scale(No. of item)

Male Female
Total(N=10) 0.84 0.84
Emotional(N=5) 0.78 0.76
Social/situational(N=5) 0.67 0.70

1) Cronbach's alpha

HHIE-SO] A2 & Aol ;& FHPole
Aol A] 500 o] dio] thE ATl wla) Ao
2 Eshov} 1A folAd gilth(Table 4).

AR e FHEY 2T BTN A gE
BAAF7E SARLE FAT AolE B A
Ho =2 2007 S50chToll A Hr) e (Table 5)

AN F2 59 ALSA 3E AFH oA 2FY

Table 4. Mean and standard deviation of HHIE-S
scores and scores of it's subscales by
age in male(N=488)

HHIE-S

Variable Total Emotional sitsuc;filgll{al
Age(years)

~19 0.8+1.3 - 0.8+1.3
20 ~ 29 2.0+42 0.7+23 1.3+23
30 ~ 39 24+4.6 0.8+2.1 1.6+£2.8
40 ~ 49 1.7+4.1 0.6£2.0 1.2+25
50 + 31%6.1 1.4+3.1 1.7£3.2

Table 5. Mean and standard deviation of HHIE-S
scores and scores of it’s subscales by
age in female (N531)

HHIE-S

Variable Total Emotional sitsu(:t:ilzZal
Age(years)

~ 19 2.9+42%*  1.1+21*** 1.8+25*
20 ~ 29 3.2+49 14126 1.842.7
30 ~ 39 1.5+3.2 0.6£1.7 0.9+2.0
40 ~ 49 1.0+3.9 03+1.6 0.8+25
50 + 36+70 1.8+3.6 1.8+35

=+ P <0.001

=+ P<0.01,

o] mE HHAe) Havt R AolE BYon
10d odiro] 1 mlvkerE 47t Esict. Aubl &
e AR H AR Mz g BE A
@,ﬂoﬁ B57t F2F AolE BYon AupiE & F
B8le Tolld M7t E3iet. o] A2 Fold Aol &
BolA| Yeirh. FERHL Aol 1 AHT REA
TERE | mE FYFN vt Feld Aol viehdy
lor TEFHo] g ol A7t EteHTable 6).
o7l ZH71Zt wE FHPN At A=
o XA, A A LM e BRA R 2}
o7} Ao Fte} mpA IR 2 109 o) AdTo] A
7b w3kt o)A@ 3} A g e BAA &
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Table 6. Mean and standard deviation of HHIE-S
scores and scores of it’s subscales by
work related variables in male(N=488)

Table 7. Mean and standard deviation of HHIE-S
scores and scores of it's subscales by
work related variables in female(N=531)

HHIE-S HHIE-S
Variables i Variables i
Total Emotional .Soc'lal/ Total Emotional ‘SOC-l all
situational situational
Work duration(years) Work duration(years)
~4 21+47% 08+23 14427 ~4 22+40%* 0.8+£20** 13+23*
5~9 1.4+29 0.5+1.5 09+1.8 5~9 34452 1.5+2.7 1.9+29
10 + 2.7+£52 1.0x2.6 1.7£3.0 10 + 4.4+8.7 23+4.1 2.2+48
Previous history of ear disease Previous history of ear disease
No 2.1+43 0.7+£2.2 1.4%25 No 24+49 1.0+24 1.4+28
Unknown 2.2+4.8 0.84£2.2 1.4+29 Unknown 29+42 1.2+22 1.7+2.4
Yes 3.8+6.7 1.8+3.5 2.0+33 Yes 31£5.7 1.1+2.6 2.0+3.6
Use of ear plug ‘Use of ear plug
Yes 3.0+54 1.0£2.7 1.9+3.0** Yes 2.8+5.0 1.1+26 1.7x£2.7
Unknown 1.84+4.1 0.6x1.9 1.1£25 Unknown 29+43 1.2+23 1.7+25
No 2.0+44 0.8+23 1.3x£25 No 22449 09+24 13428
* P<0.05, == P<0.01 -
Military service
No 43+5.6™* 1.7£3.5** 25+3.7**
Unkn 1.6+5.7 0.6+1.8 1.1+23 -
Y[els own 3 ? +75 1.243.0 1.9+3.0 Table 8. Mean and standard deviation of HHIE-S
Nmkaalis Mkt et scores and scores of it’s subscales by
#x P<0.01, =*++P<0.001 pure—tone screen in male(N=488)

o) do] YUATHTable 7).

BREFE £ 13 FYHAPAT 10008904 HH
)7} 30dB o)1= T3 1 nvkEzie] YA A
2 Ay B 3359} 23T RFM F F7h) Fo)
g zjol7} QIgiom 30dB o] EE ol AE gl A
7} #dr} sEA R 400009 % FH ) A3
T 250l HHAX7} 4048 ol }EE 7o) 2 v|vkE
ZHl) A W57} 523 20| Z R THTable 8).

AR A 100001 = FH TS} SHE B
HEG2)7} 3048 o) dHE T3 2 9wl FEF
ol A7t Frof @ 2o) & Byl out 4000800 & 3
A7} 40dB od== T 1 vz FEHE9
AN LAz MT BAH R {3t a0l B

I AR A LAz BA ol v
UlQlth(Table 9).

HHIE-S
Variables i
Total Emotional 'SOC}aU
situational

10004z

> 30dB 54+40** 23+39** 31437

< 30dB 1.8+3.9 0.6+1.9 12424
40008z

> 40dB 3.94+64** 1.6+33™* 24+35**

< 40dB 1.7£3.8 0.6+3.3 1.1+23
=+ P<0.001

4. HZFoljol| &S nlxl= WSS CkEET

24

GARHAN Palo] 02015191 WSS TieA o)
FAARN B3 FAFRe FFE vIAE
FEL APAAT. AN AR 7Y
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Table 9. Mean and standard deviation of HHIE-S
scores and scores of it’s subscales by
pure-tone screen in female(N=531)

HHIE-S
Variables i
Total Emotional .Soc?al/
situational
1000Hz
> 304dB 40+6.0* 1.6+27* 25+3.6**
< 3048 23+43 1.0+£23 14424
40008z
> 40dB 5.0+65* 24+33* 26436t
< 404B 2.6+4.6 1.0+2.3 1.5+2.6

* P<0.05, *+P<0.01, =+ P<0.001, tP<0.1

o|3 Ak FH T4 10000z 2 4000Hz0041 ] 3
HA)7l $8 AFE APHA o] F gl 4

B e 1%k AN 2H =0} AE A AR 4
Solq HEg WFE $HEA Hud vse 5

3191t} (Table 10).

Table 10. Stepwise multiple regression of HHIE-S
scores and scores of it’s subscales on
study variables in male(N=488)

Variables g’ S.E(B)” t value
HHIE-S

Hearing threshold
1000Hz 0.15 0.03 4.7***
40008z 0.05 0.01 3.6

Emotional

Hearing threshold
10004z 0.07 0.02 4.2%**
40004z 0.02 0.01 3.3

Social/situational

Hearing threshold
10004z 0.08 0.02 4.4
40008z 0.03 0.01 33

1) Regression coefficient
2) Standard error
* P<0.01, *+ P<0.001

ARl e FH ol A 1000H89049] FHHA], 2F
713k} Lol 3L 40000z 4 9] FH X7} g =gl on
ARAT7 009224 9%HE HEE & A, BA
A 2 eoMe 2571, I8 9 1000520049 A
GAZE AR HU T ABA AR A EdME FHE
o FL W7 A AT 27712, A%, 1000
3 40005z 49} HH ARl g thEFd0) EAE
AuEgh. B Q(VIFE 10~141, &%
(tolerance)y= 0.71~0.99, 11-f-gk(eigenvalue)S 0.04~4.6,
ZZA F (condition index)= 1~11.15, EAH|E
(variation proportiony 0.07~0.73¢])t}(Table 11).

Table 11. Stepwise muiltiple regression of HHIE-S
scores and scores of it's subscales on
study variables in female (N=531)

Variables B’ SEP t value
HHIE-S
Work duration 1.47 0.36 417
Age —-0.64 0.18 -3.6™*
Hearing threshold
1000Hz 0.11 0.03 3.7%*
40004z 0.05 0.03 1.9
Emotional
Work duration 0.79 0.18 43***
Age -0.23 009  -26*
Hearing threshold
10008z 0.05 0.01 3.9 ***
Social/situational
Work duration 0.68 0.20 3.3%*
Age -0.38 0.10 -3.7***
Hearing threshold
10004z 0.07 0.02 3.8***
400041z 0.35 0.02 23*

1) Regression coefficient
2) Standard error
*P<L0.05, *P<0.01, *+ P<0.001

5. Elgtz=2} ROC 4
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22 A A F A AL 54
wal Bgte} thdAt 12595 549 0] FR8k 427
< 432%H o A, dF, 2571 £ 1000820041 2]
BAFGA e F L2 FA @ Aol7k gt 2=t
40008z 36} BHAA|AMe] FHBA Hee £2
27} vzl vlsted gAAH SR felatAl E3kth
(p<0.01)(Table 12).

o

Table 12. Characteristics of respondents and

nonrespondents(N=125)
Respondents Nonrespondents
Variables (N=54) (N=71)
M+SD M+SD
Age(years) 44.11+11.7 428+ 9.6

Work duration(years)  11.6+ 7.5 9.4+ 6.3
HHIE-S scores 58+ 7.6 2.7+ 49**

Hearing threshold

10008z 26.3+10.5 254+ 9.1
40004z 527+ 92  474+103*
Proportion male(%) 83.3 88.7
»x P<0.01

23 A e EHAANE B S ddeg 7
Arpgel BT E ARt 13 33PN
U E 62%, 5015 83%, AYHE 17%, A=K E
38%% o0 ASEE 78%YTh. HHIE-S Ztzte] A4
g 71Te R 39 3 EeTe o 2o A
28 71Eo g P& wo| vHEE 77%, ol 50%,
N E 50%, YIS E 23%9T AT 208 71FS
2 P uo NPEE 31%, Eolx 93%, YIHNE
7%, A58 E 69%Rct. 12t 3 YA HHIE-S
Ay 7182 T3 HEHAL BHEEE AWEY, 7l
AEE A5 28 7|E0 2 31 85%, BOl% 45%, §)
P E 55%, A E 15%R 3 A5 8% 71€ o= &

W A TE 85%, 5ol% 67%, ALNE 33%, A=A

& 15%tHTable 13).

13 &3] R Bolug F/IIE
A AFIER A ES Haser] A HF9 7]
4L T3] A8l ROCHAE axich. AAH oz
HazAle] 2227} HHIE-S H4 @59 71F =
2o} el fAlsl o v AAMPEYE R &
o AL 3 A5 88 V1ECE A YIEs} So)
T Bl ad FouA 934380 Hooltk(Fig 1).

Specificity
100 80 60 40 20 0
100 ! 1 1 1 0
80 — - 20
2
: g
Z 60 F40 o
2 Z3
= M=
c [ o 2
Q Q
c o
o 40 o -60 5%
e
w
20 —O— Combined test - 80
—e— HHIE-S cutoffs
0 ; T T ; 100
0 20 40 60 80 100
False positive rate
(1-specificity)
Fig. 1. ROC curves for HHE-S scores and

combined test against audiogram(dB)
measures of hearing impairment.

v. 3 &

Agol] Qg At UNkAQ] A8 oA
T e A & ASH R wE:H 3L
€ ZEASAA 2T - FH AR et A
Al EAolvd A gL At T A A FUP
A& op7) gt &34 el 2]l 20008z o)/
9] FHFE 7R S0l 3 AL S HE oA
TEE 5 Q7] 2o &34 AEEAS Il B
3k O] o]e] &S =] H3l SAYHAAT 27
Agtol} Felo] F-83HA ol8H 1 UHESY] 5,
1992). 12} A2+ /AR 4olojx] o|& AH
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Table 13. Sensitivity, Specificity, False positive rate, False negative rate and predictive value for diagnostic
tests in the diagnosis of hearing-impaired workers(N=54)

Sensitivity  Specificity FPR" FNR? PPV NpV* Accuracy
Test % % % % % % %
Pure — tone screen” 62 83 17 38 88 88 78
HHIE-S”
score> 2 77 50 50 23 32 50 56
score > 4 62 67 33 38 36 85 65
score> 6 54 74 26 46 39 84 69
score> 8 54 74 26 46 35 82 67
score > 10 46 79 21 54 40 83 71
score > 14 46 83 17 54 46 83 75
score > 16 46 86 14 54 50 84 76
score > 18 38 93 7 62 63 83 80
score >20 31 93 7 69 57 81 76
score =>22 - 98 2 - - 76 75
Parallel”
score = 2 85 45 55 15 32 90 55
score > 4 85 62 38 15 41 93 67
score> 6 77 67 33 23 42 90 69
score=> 8 85 67 33 15 44 88 71
score=>10 69 69 31 31 41 38 69
score > 14 69 74 26 31 45 89 73
score > 16 69 74 26 31 45 89 73
score > 18 62 76 24 38 44 86 73
score =20 62 76 24 38 44 86 73
score =22 62 81 19 38 50 87 76

1) False positive rate
2) False negative rate
3) Positive predictive value
4) Negative predictive value

3) 4) Predictive value apply at hearing impairment prevalence of 24%
5) Pure-tone failed was defined as a 304B loss at 1000Hz in one ear

6) HHIE-S cutoff points of 2, 4, 8, 10, 14, 16, 18, 20, 22

7) Pure-tone failed and HHIE-S cutoff points of 2, 4, 6, 8, 10, 14, 16, 18, 20, 22

Holn Aoz 23l tole Be o gol 8l
tHRER &, 1982). =& Aol digt 7ile) v
2 AEEd o9l UF, AlFAlAd 2 5,
vol & ARl A7 53 22 8AER B
(Ventry9} Weinstein, 1982). o]} Zo] Egkaol A4}
A A= AL BB R FHslElde
Aeskx]  gFrh(Ventrye} Weinstein, 1982; o]ZE],

1988). 12 B2 gl HFHEAE AR 7}
A wEn gl WS dEshe Aol AEA g
3 5}ed (Report of the U.S. Preventive Services Task
Force, 1996) 48 7A}e] BEE sl NS Fol o
B2 7 TRAE &EY IS 27 2AsA o
BE 73T 7 A& Aotk

Carmines®} Zeller(1979%= 2 %9] A& (.80)8}
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ot AT Aol B AR AS- APede) |
AE A 58 =2 meA A=) dEYA
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AYFANE Bk F5rt A= dAsh] e 3
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@39 7P F88 8%le] &g F2E 7|zboly
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FFol ole ¢ E veEtD Rasa
UTHGlorig®} Davis, 1961; 424, 1966; 24 3]} w8
B35, 1971; ©]-8%, 1989; <18t 5, 1990). Y BF
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ol Vg £ 2 F9] Rl FolFel o3 Y
A A BFdAMFE S0d8e] HEEARA] o
Fohn 72 Hl] FARNE Fere 484
ol FHFE thgsted (Besset Hume, 1990) o1&
9o e g AYPANE Hrlske e 53
Fog Atgsn E0 AlEstE oladlE o2 X o)
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g G AA ZEA] HHgl Ao e i
S ZAAEa loka skt Anpie) Ahgod fof w&
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35 AAAE 7L Akl F8-S woleole AL
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Avpiel 28717, A, 2 Fol HHE T a
Sl il AHANE U] B3 Ao] ohjmz
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o] ATl ExtlA #EHo] gle A9Vt de
735l gt A st B o= ey &
283 AHAE AY S A7 e By
oflzl o Ade o] ool otk Hq F
T Ee 152 29 AR 75 BE 400089
M HEL ] B2 sh 2A A g
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7F ik Wi AR F(1991) 5T Al A}
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3L, Ylikoski(1994)= FEFF BRI §lo] A4
ol Z2=W Z2rdAld] 47bek FE o] opg
F Ui k. o] Al AYANde F5F
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HY 25 10000004 30dB oA=& o, 4000Hzol A
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o[7} AU 4 el ST Folgt zlol7} ek
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