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The Correlation of Cardiovascular Risk Factors and Hearing Loss

Sung-Pil Jung, Soo-Young Kim, Tae-Yong Lee,
Young-Chae Cho, Dong-Bae Lee

Department of Preventive Medicine & Public Health,
College of Medicine, Chungnam National University

To investigate the effects of cardiovascular risk factors on hearing loss, hearing thresh-
old and cardiovascular risk factors such as blood pressure, hematologic values, and serum
lipid levels of 3,827 persons who visited the Health Center of a University Hospital in
Kumi for health examination from January 1, 1995 to July 31, 1997 were analysed.

The results were summarized as follows;

1. Hearing threshhold was shifted highly in both sex groups with age increased.
Smoking did not influence increase of hearing loss, but drinking alcohol amount
increased thre hearing threshold when sex was adjusted. The most highly increased
hearing threshold showed among farmers group, but next was blue collars group.
Hearing threshold increasing basis with BMI increased.

2. Systolic and diastolic blood pressure and hematocrit value increased the hearing
threshold in both sex groups, but hemoglobin value did not related to the hearing
threshold.

3. Total cholesterol, LDL-cholesterol, triglyceride, and atherosclerosis index were signifi-
cantly increased with the grade of hearing loss increased, when age was adjusted.

4. In the logistic regression analysis, the atherosclerosis index, age, and hematocrit
value revealed risk factors which contributed in that orders, though the values were
small they showed statistical significances, but the risks were lowered when hemo-
globin values increased, in both sex groups.

Consequently, hyperlipidemia was significantly related to the hearing loss when age

was adjusted.

Key Words : Cardiovascular risk factors, Hearing loss, Hearing threshold
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ME

HYAoe dutd oz AAAQ 493 FHAU
Aolell olte] WA= EFF A7 FNY sEA
o)zt F74eel wE AElEQ HEitie vl
F7HHBR 53] =AAHFo v F83 A
of AR T Utk FFHFeAY F= uF-
gom 1 e AR 'o7km gl 1980 AAl
AR o2 1,8008He] d& A7t AR ol
5 AYen, 1990ddole 2 A7) <F 2,500
Wy cl2e AR FFen Udh(Singer JM
%, 1982).

GG FAMNE FHAY FHPNe A9 2
o2 FEAT 2o BdAen o YA HAA
oz AYPHe AP FHYol Ut 1 F AYA
dAE AeE gQe® Aol FAEE =94
A Ago = 9@ E2oe) e EejEd 89l
o] MAHE &% dHl X, o|FAELERE o]
AgEs FEFEAY JoldE Fol A(wrr),
1987).

1 F APEAECkAN 2 #Ae] o] He
RN A3 d39 3 /5 284 FHe=
Agole Aol glovt LA Ade 4L
s, £ Jgte] A% 1999 E Sea73Ad
A7 AA A9W K284 3,069%F 54 I
A7t 1, 74622 56.9%F AR {394 S
7 Be AW fadE&d Boln U=,
1995). ol wet A8A dH o #AHE 2% =
Z9o| e, 4% 181 =& ARt T g3 g2
AFEol olFojHer, 1 9 Q1A BEAoEA
AF, FHARL, o], B=w, 2 A¥@9gas
o024 nEY, @Y HE, ANFAA} o] Fol
B R AYAS] #Astn Y& Aoz A
Hia vt (Barone JA ¥, 1987, Pyykk I %,
1988 ,Gatehouse S &, 1988, Gold S 5, 1989,
Fuortes LJ 5 1995).

o13e] A% AR dAHES ITUF AAIAAL o
A3 MY AgETE L AHA 54T B/A
of thgt A7t HE olRojHed, 2 F HHEA
I nAgZae] @A thslAe 19704 Rosen
5 (1970) 0] :AA Aol& 51z AF T welA A

AA 2olE M Fol HlE feolF AHRAE
Rgon, AAAFG 3AA HolE& MR uHre] 4
Azt FA% Folls aAE 208 Ml o)
dojHd TelAde AXA Holg AT F Yo
S EE W, AR M 2 Moz AEF F
dre AHHe] A vig F2E RE wHIHHACH
Turpeinen %(1979)2 Rosen 59 Y d7&
103t A& AR ARA Aolg AR ¢
A ThE Tl vl #AFYARe] Arta Bt
At =3 et FA 2 aXIESH 22 AEH
AE8RNETHY 29 3EH L] @A dsiMe
Barone 5 (1987)°] &49& &84 93 & ¢
Az B8Rtk Andren(1982) & Ago] ¢&
FE3 &8s B3 Ay 20AT) FZEY
o, FEAE 7 AR A FHES
95dbe] Aol 2083 HEAZ F o]ghr] ¥slhe
o7 $71E Bt 2 oo ¥de] Fmet
#2238 2734174 3 (Ohinata Y 5, 1994),
A71AH T2 FAAAY ST B4
(Einer H %, 1994) 5] itk U9 A% 7)
=AY Yzt #A FHAAS T 1997,
gat AgERcle] TARER 5, 1996) o)
Atk

olgl g ATEL Ji/IRIol JHX L Qe WolAd
Fe AEE P AEEFUH AA9 HH &
A 2 Y8y 55T ] A4S AvE
22X fEEo] aslol ¥ o8 71 aIES
A8k Sk,

Sejuels aERbe] AAdde uel AAge]
A3}, 53] 1A Aol 4FH Frtol <7 BN
A Ago] Bojuz Jeus aAPES ETEI 4
HAAAE AH8Ae] tigd A7 Yo dFo)
o} wEtA olE A¥AHF AR HYH &M B
S otz 53] A ZH2HEF HYA 3
A =E stz A Y] HZHAFl) 7
e BAHE dolie AL d9ittn Azt

ole] AAle AYPEA YFE vixe AIdHY
AaQly HEEAnie] FUY, 53] ¥ 2
9 ©SAYAY vlue, AYEHo] Qe v
Re TolMe AHAsY uAEFe] AAP=E
Yol o 2H 1A ¥ o] AHA S nX= AHE
Sot Bia}k &t
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HPCHY W Wy

1. A7y 3 712k

19954 149 1988 1997d 7¥ 31474 24 6
ALY AE Fule] FHFRTEA] Yhsly F
FARE e 3,998% F £3FYHAL I
d, HrtEaE 5 ¥YEE HAL, &5, F49, A4
A#%A 4 (body mass index: BMID), &Y, A
AR F AEAYE LA B JEE 2F o] 4
T UMD 3,827 (&=t 2,356, oA 1,4719) &
Aoz kgt

2, A

2

NN % AS

AT AFL A A3 AZ ABAS) (FA-
94H) & ol&3t] 22 0.1 om B 0.1 ke7bA] &%
715} £ AFE AR AFg2ez UE
Queteletx}& ote]l 4o olsf ALtaglen,
19.9 ke/me ©]3}8 AT, 20.0 kg/mP~24.9 ke/
mE 4T, T 250 ke/ne o] 3L wTtEoR
w3 AT

A% (ke)

A AR 4 (Body Mass Index: BMI) (kg/né) =
@l (m))?

2) ggt

HAAAZE 10804 HHE Aejola FdE 3t
IAZE 5 RolA F2EAR 23] e &
Aot 1 BIERE ol &N AAEYL =
nEYY A, #Hrt L KB dF Joint
National CommitteedlA A% 71&(INC V)9
o3l =27] ¥ 160 mHg o4& $Fn¥Y,
140 mnHg~159 mHge ¥& AZu¥Y, 140 m
Hgr|9h& BFde=, olgy] YL 90 mHg n|gt
< A4, 90 mHg~94 mHg &£ AZ 1¥¢,
95 mmHg o4& FFnEYgoZ 319 tH(1993).

3) HAAHAL
HARE 2% 10A7E S48 eolN HAS
d oA Aoia B 18 mE AMFH 3l Y3ie}

A EA 7] (automated chemistry analyzer,

Olympus KL-500, Japan)& AM&dte] HYeA
AA AAAXE SH6Y. A F3Y 20
£ (total cholesterol: TC)® FAA(triglyc-
eride: TG)S 23L& F44e ¥AY L, nTER
o -Ze| 26 & (high density lipoprotein-cho-
lesterol: HDL-C)&] &% Wto]l2 AW} &
2RkE-E o] &3 v & ARSIt

g3 FY2EHEL 199 mg/dl °1EE A, 200-
239 mg/d1e] & AAA, 240 mg/dl )& LEF
H2HE85 08 TG, AYER T -Zg)
2HE9 A 34 mg/dl ol E nYYE, 35-59
mg/die] #& AN, 60 ng/dloAE FAFoZ
R399 (Friedewald WT %, 1972). ¥Ai%
< A EFHRZZNYE AHEsIglon, 743
A A& AHEskdT)

4) MUK cte-Fa|lAEE (low density
lipoprotein-cholesterol: LDL-C)

AL A g -Zg 28 &2 ASA7} Qo] ¥F
2y 2HES 24389 Friedwald s formula®
ALgEte ARSI, 129 mg/diclstE B4,
130-159 mg/dl€ ZAY, 160 mg/dio]AE n9E
o2 27350t (Friedewald WT 5, 1979).

(LDL-C(mg/d) }=TC(ne/dt) -(HDL~-C(mg/dl)) TG lre/ )

B) SUAEIX|E (atherosclerosis index)

Abrahamowicz 5(1990)c &8hA ZZa2H)
€5 g7 T9Ase AF BAENAY J¥=S
FR3ked 299 $9 7314 (TC/HDL-choles-
terol) & Al8-8kxich

Atherasclerosis index = —MQ—
HDL-C(mg/dl)

6) HHZHA

FY9A) 9] &AL American National Stan-
dards Institute(ANSD 7)1F9) F3dla] ZAAbA 14
Azt o]} 2gxedd Hsle, AR 40 dB(A)
olgfe] WEAHA HHZAY (Audiometer,
Beltone 112, USA)Z F7|HAZ ZHANE 250 He,
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500 Hz, 1,000 Hz, 2,000 Hz, 4,000 Hz, 2 8000
kel ¢on FFsen, e WHez FAx
AALE Aldsld A7RAdY dAE B Ahe
500 Kz (a), 1,000 Hz(b), 2,000 Hz(c), 4,000 H
@ex S8 F7AE A 2% FYAAE
ol-g3te] 4EH] ojsle] Mgl ¢eBTY
2] (pure tone average: PTA) & T3k th

500Hz+1, 000Hz+2, 000Hz+4, 000 Hz

AHEHPE(PTA) = 1

T AP e ¥ Ao HHEEH Fxe] §&
Mg Faten, Az ueh o2 AHY
A7 AFAERZ 10.0 dB(A) oS 15F
(Grade [), #EFA7} FFB=2 10.0~19.9
dB(A) S 25F (Grade 1), FFAA7 A=
2 20 db(A) °oldTE 355 (Grade II) o= -8
st

7) MRZEAL

AZ4E AAY, F4 € F %9
F AEHE, Holg@ T Uid AR VIFAE
JEA S ZARNZAEANA wiFste] EQle] AF
HAl Bhed ZARSIA T

SFEL 1FEFL 2F 1Y At d2E
72 g & AFOR, 1570 AF 28] JFshe=
d3E& 144 g7HAE FAFoR, 130 2F 28
ol el dFdhe LHE 144 g oS Fo R 3§

ol r_lg
A

3. EAuy

A A} FATH LA 2 axXEFve] f94
& @obir] A3 B AHGA7} 10.0 &b WL,
10.0~19.9 dBe] HMHE 7IAe & 20.0 doly
ToR o] Ztzt gL Ay Ao i)
d(sex) & EHAST FEAEY(ANCOVA)I #-3
AL Al A s b g8l
AFALE A gRlel HalME SR A Fd} ety
AEARE A ¥n #4sen, IAREEF
(International Organization for Standardi-
zation: ISO)2] 7]&(1985) o] ula} 27 db(A) )4
o] oA AHYHEATI 27 B(A)olEel HAATL

2 o] o)Ed] Wig] 4 vAE g9l gl
EA2EIARN S AP en, d7dne) 54
A fo4d AL SAS(version 6,11) FAXZE
#E o] g5t

ATAnt
1. QITARISS 201y H2i%x)

ZA AL 3,827% hedl @Asb 2,356
(61.6%), A7} 1,471 (38.4%) o1 on HHFA
B 9t 42,24, <z} 41, 149k

do] F7HEFE FAL - AL BFoA AR
7t A e ERon, daldA A=)
10.0 dmRiel 15 AL 39,04, 10.0
~ 19.9 dB<id ]
20.0 dpoldel 357F¢
TEOl BETE BTAP FdA moreH
(©<0.001), AT 1%
Al, 358 47.6M = F-Fol
X (p<0. 001).

Gt A FFeo] ALFE Ay Eo] Hexe
X2 Aol & BP ot A S5 ol Y
9] ojej7} gttt

Aol FAHR AR = FAH R feolsl
2 gskon e FARY F7) FHol £49] 9
o)7} glieh

AL FRbellA A4t 59,3%, AHFA 24.6%,
Aul27] 10,9% 9o, A 73 64.0%,
AB 23] 17.3%, AAHE 16.2%, AFEA 2.5% <
At FRpe] A8 35 vl&o) TR 25,2%
2 Mu|23 38.9%, A4k 28.1%¢0 ®lsle] wEsk
o}, ANERL 20.9% %2 FA A H])gle] ©]S @
HHpC0.001). ARte] ASE @A} vlsEtA A
Hn2e] 35-F9] H&o) 37.4% % 7V =%, A
Aol 21.8%2 FAA 20.4%HET w3kl
(p<0.001).

BMI+= 1998t d&F 14.3%, A 14.7%,
20-24+= FA 59.1%, At 60.6%, 25°]1°3-& At
26.6%, <At 24.7%% P H|&ElA BEsigo
™, BMIZ} 37185 Wl BRoM g 20
dB o] FQl 359 ®l&ol FrFsktl(p<0. 001)
(Table 1).

i
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Table 1, Sociodemographic charateristics of study subjects by the grade of hearing loss

)%
Mal F !
Variables\Sex ae ema’e
Gradel® Gradel* Gradell? Total Gradel' Gradel' Gradell* Total
Age(years)
- 29 36(45.6) 40(50. 6) 3(3.8) 69( 3.4 42(53.2)  32(40.5) 5(6.3) 79(5.4
30 - 39 274(31.2) 444(50.6) 877(37.2) 283(40.7) 324(46.6) 89(12.7) 696(47.3) 159(18.2)
40 - 49 2(20.4) 528(50.7) 301(28.9) 1041(44.2) 77(18.4) 234(56.0) 107(25.6) 418(28.4)
50 - 59 28(10.0) 125(45.0) 125(45.0) 278(11.8) 15( 7.5) 98(49.0) 87(43.5) 200(13.6)
60 - 2(2.5 23(28.4 81( 3.4 5(6.4) 18(23.1) 55(70.5) 78( 5.3) 56(69.1)
df=8 #=216.5 p=0.001 df=8 #=281.6 p=0.001 p=0.001%
’(’*I\)I’irggD‘; 39.0+6.4 41.7+7.2 45.8%8.9 42.2+7.9 36.1+7.0 41,0484 47.6+11.0 41.1+9.7
B F=216.5 p=0.001 F=163.6 p=0.001 p=0.001 %
Alcohol drinking"*
None 89(18.7 232(48.9) 154(32.4) 475(20.2) 341(29.1) 556(47.4) 275(23.5) 1172(79.7
Small 176(22.5) 418(53.5) 188(24.0) 782(33.2) 70(27.1) 127(49.3) 61(23.6) 258(17.5)
Medium 135(26.0) - 251(48.4) 133(25.6) 519(22.0) 6(23.1) 16(61.5) 4(15.4) 26( 1.8)
Large 152(26.2) 259(44.7) 169(29.1) 580(24.6) 5(33.3) 7(46.7) 320,00 15( 10
df=6 ¥=22.4 p=0.001 df=6 #=2.6 p=0.853 p=0.008 t
Average (m! alcohol/week)
(M=*SD) 135.2£161.51 15.2+142.2 127.8+169.2 127.9+150.3 8.9+43.5 9.0+37.2 9.1+£27.8 9.0+36.2
F=3.7 p=0.026 F=0.3 p=0.760 p=0.034 %
Smoking (pack/day)
None 84(23.1) 189(52.1) 90(24.8) 363(15.4) 414(29.1) 686(48.2) 323(22.7) 1423(96.8)
Ex-smoke 131(25.6) 257(50.2) 124(24.2) 512(21.7) 2(25.0) 2(25.0) 4(50.0) 8(0.5)
<+ 82(20.3) 199(49.1) 124(30.6) 405(17.2) 4(20.0) 6(30.0) 10(50.0) 20( 1.4
+-1 151(24.3) 299(48.2) 171(27.5) 621(26.4) 1(12.5) 3(37.5) 4(50. 0) 8( 0.5)
> 1 104(22.9) 216(47.5) 135(29.7) 455(19.3) 1( 8.3) 9(75.0) 216.7 12( 0.8
df=-8 #=9.4 p=0.312 df=8 #=18.8 p=0.016 p=0.122%
Job
Blue collar 312(22.3) 693(49.6) 392(28.1) 1397(59.3) (25 5) 126(52.7 52(21.8) 239(16.2)
White collar 162 (28.0) 296(51.1) 121(20.9) 579(24.6) (50 0) 14(38.9) 4(11.1) 36(2.5
Sevice 52(20.2) 105(40.9) 100(38.9) 257(10.9) 43 (16.9) 116(45.7 95(37.4 254(17.3)
None 26(21.1) 66(53.7) 31(25.2) 123( 5.2 300(31.9) 450(47.8) 192(20.4) 942(64.0)
df=6 #=33.7 p=0.001 df=6 **=51.7 p=0.001 p=0. 001 ¥
Body mass index (kg/m?)
- 19 100(29.7) 157(46.6) 80(23.7) 337(14.3) 84(38.9) 103(47.7 29(13.4) 216(14.7)
20 - 24 338(24.3) 684(49.1) 371(26.6) 1393(59.1) 273(30.6) 432(48.5) 186(20.9) 891(61.6)
25 - 114(18.2) 319(51.0) 193(30.8) 626(26.6) 65(17.9) 171(47.0) 128(35.2) 364(24.7)
df=4 »=18.8 p=0.001 df=4 ¥=57.3 p=0.001 p=0.001 t
Average
(M=*SD) 22.8+£2.8 23.5+7.1 23.4%£3.0 23.3%5.4 22.2+2.6 23.2+3.0 23.9+3.1 23.1+3.0
F=4.0 p=0.001 F=32.8 p=0.001 p=0.001 %
Total 552(14.4 1,160(30.9 644(16.8) 2 356(100.0) 422(11.0) 706185  3430.00 1,471(100.0)
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t p-value of Cochran-Mantel-Haenszel #2-test statistics for item by grade, controlled for sex
¥ pvalue of ANCOVA statistics for grade, controlled for sex
* Grade 1: Mean pure tone hearing threshold level(dB) was below 10dB(A)
Grade I[: Mean pure tone hearing threshold level(d}) was between 10dB and 20dB(A)
Grade l[: Mean pure tone hearing threshold level (dB) was above 20dB(A)
* Small: drink less than 72g of alcohol per week
Medium: drink 72 ~ 144g of alcohol per week
Large: drink more than 144g of alcohol per week

Table 2, Systolic and diastolic blood pressure of studied subjects by the grades of hearing loss
(): %

Male Female

Variables\Sex
Gradel® Gradel' Gradell'  Total Gradel? Gradel® Gradell*  Total

Systolic blood pressure (nmmHg)
139  507(24.4) 1023(49.2) 549(26.4) 2079(88.2) 399(31.2) 620(48.4) 262(20.5) 1281(87.1)
140 - 159 40(17.8) 111(49.3) 74(32.9) 225( 9.6) 18(13.3) 54(40.0) 6346,7) 135( 9.2

160 - 5(9.6) 26(0.0) 21(40.4) 52( 2.2 5(9.1) 32082 18627 55(3.7)
df=4 ¥=14.5 p=0.006 df=4 ¥=62,4 p=0.001 p=0.001 1
ﬁ\;ir;lg; 121.1+12.9 122.5+15.5 124.6+16.5 122.8+15.3  117.2+131 121,0+17.2 125.7+19.4 121,0+17.0

F=8.1 p=0.001 F=24.3 p=0.001 p=0.001 %

Diastolic blood pressure (mHg)
- 89 458(24.5) 919(49.1) 494(26.4) 1871(79.4) 389(30.6) 615(48.3) 269(21.1) 1273(86.5)

90 - 94 49{(23.1) 98(46.2) 65(30.7) 212( 9.0) 16(16.5) 46(47.4) 35(36.1) 97( 6.6)
95 - 45(16.5) 143(52.4) 85(31.1) 273(11.6) 17(16.8) 45(44.6) 39(38.6) 101( 6.9
df=4 #=10.3 p=0.035 df=4 #=31.3 p=0.001 p=0.001%

Average
(M+SD) 80.0+10.3 81.4+11.5 82.0+11.1 81.2+11.1 76.3+£9.4 77.9+10.8 80.2+11.6 78.0+10.7
F=4.9 p=0.008 F=12,9 p=0.001 p=0.001%
Total 552(14.4) 1160(30.3) 644(16.8) 2356(100.0) 422(11.0) 706(18.5) 343(9.0) 1471(100.0)

T p-value of Cochran-Mantel-Haenszel ¥2-test statistics for item by grade, controlled for sex
¥ p-value of ANCOVA statistics for grade, controlled for sex
"Grade 1, T, Il : refer to table 1

2. ernh Heox 3 HUStA ZARR|2 Hedx)

F57) W) olgy] Wee B4, AZnUY,  FAAS FFAAE FAZA felde] glde
Fzadgon FEael FAGAG vmel BA% @A oAz mRelA dnlEaUA st B
399 Faol ¥2 4% o] % £571 % o] AVES IrkHE ARE Bel FAHLE Ko
FULe F7Hd 1 Rolsk BANLD Folkd SR U(p<0.05), FHAL Aol Tastar
oUh(p=0.001), AAYETo) F WS UH 87.8%  (Table 3).

S Al BEAS Al PASR BA oo
ol 9ick(Table 2).

RYAAel Saol ¥E 2ASE ¥ 25|
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Table 3, Hemoglobin and hematocrit value of studied subjects by the grades of hearing loss

O: %

. Male Female
Variables\Sex
Gradel’ Gradel® Gradell’ Total Gradel’ Gradel’ Gradell* Total
Hemoglobin (g/dl)
- 11.9 3(16.7 10(55.6) 5(27.8) 18( 0.7) 67(28.3) 122(51.5)  48(20.3) 237(16.1)
12.0 - 13.9 44(23.7 89(47.9) 53(28.5) 186( .9 287(29.0) 474(47.8) 230(23.2) 991(67.3)
14.0 - 159  333(23.9) 682(49.0) 377(27.1) 1392(59.1) 64(27.6) 105(45.3) 63(27.2) 232(15.8)
16.0 - 172(22.6) 379(49.9) 209(27.5)  760(32.83) 4(36.4) 5(45.5) 2(18.2) 11( 0.8
df=6 #*=1.1 p=0.980 df=6 »=3.9 p=0.691 p=0.770 t
Average
+ + + + + + + +
(MSD) 15,4%+1.1 15.5+1.2 15.4%+1.1 154%1.2 12.9+1.2 12.9%1.4 13.1+1.3 12.9+1.3
=0.7 p=0.486 F=1.9 p=0.150 p=0.821 %
Hematocrit (%)
- 35 8(19.5) 24(58.5 9(22.00 41(L7  73BL6 117(6G0.7) 41(17.8) 231(15.7)
36 - 45 286(26.4) 517(47.7) 281(25.9) 1084(46.0)  344(28.4) 570(47.1) 297(24.5) 1211(82.9)
46 - 258(21.0) 619(50.3) 354(28.8) 1231(52.3)  5(17.2) 19(65.5  5(17.2) 29( 2.0)
df=4 #=11.2 p=0.025 df=4 »=8.7 p=0.068 p=0.007 t
Average 44.445.2 44.746.2 45.245.0 44.8+5.7  37.7+3.1 38.0£4.3 38.5+4.1 38,0%4.0
(M=SD)
F=3.0 p=0.048 F-3.5 p=0.031 p=0.003 ¥
Total 552(14.4) 1160(30.3) 644(16.8) 2356(100.0) 422(11.0) 706(18.5) 343(9.0) 1471(100.0)

t p-value of Cochran-Mantel-Haenszel ¥-test statistics for item by grade, controlled for sex
¥ p-value of ANCOVA statistics for items by grade, controlled for sex

*Grade I, T, U : refer to table 1

A BE 8H FFEHEX FAAERI) F0F
o (p<0.05), EAte] A+ PR dH
XA e} EAAA FAAo]l QU (p=0.143), o
AME 2 2ol7t BAA] #FAA AU
(p<0.001), AE=ATHe] ALE HHHA7} A
A4S Tt F7ka @Y BF BAFE A
AEAgWn YH e @AYol AR
(p<0. 001).

3 aUER e ZY
YRR 9] FHol ¥ &
HEa BAA] folde Bom (p<0.01), F9
ABA e YGRS FE0) L TUTE IV

sl A HETH(p0.01) (Table 4).
b, ¢iEy HAX|EX|2} AR

S BT FEY2EE, AL=ADY-EH

ZHEA = ‘1’:}‘51 ol A
FULE Prdle LS

2HE, $423 32 F92AFE 98l 371
Foll met F7HIR v (p<0. 001), TEE=AT-
FH2HE2 9% 37 —rJ)fOPﬁCHp—O 159).
@AM APl v TE FF FAAY
A& A% FFe e EF Xi?éixlﬁ‘ﬂ-%ﬁﬂéﬁl
Bl FAALE fofatA F7Hp=0.048) SIRAAI =L
°17+°ﬂ*1w: FEU2HE, ADEADY- i'v‘ﬂ*ﬁl
% FEANE =5 ﬁ‘%‘ﬂ S7hEel mE 3718k

._1

oH(p<0. 001).
Wﬂlizlwi g 2EEe dFo] 371l wat
Az Fadte FEE HAo BAFCR fos)

A W5k, % W B5elA HHEde] FotehEA
TREA G- B 26 G Faste] FARCE §
S 8T} (p=0. 011).
FUAAFE
BAHeR o2

Aeo] Z7lstel wet Zvlsid
AABAE 2o (p0.001),

[ iy Y
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Table 4, Serum cholesterol levels of the study subjects by the grades of hearing loss

O

Mal
Variables\Sex i

Female

Grade [* Gradel' Gradell’  Total

Gradel' Gradel* Gradell* Total

Total cholesterol (me/d!)

- 199 505(24.1) 1025(49.0) 563(26.9) 2003(88.8) 402(29.7) 651( 48.2) 299(22.1) 1352(91.9)
200 - 239 37(19.4) 94(49.2) 60(31.4) 191( 8.1 16(21.3 37(49.3) 22(29.3) 75(5.1)
240 - 10(13.9)  41(56.9) 21(29.2) 72( 3.1  4(9.1) 18(40.9 22(50.0) 44( 3.0)

df=4 ¥=6.9 p=0.143 df=4 ¥=23.8 p=0.001 p=0.001 t
/a\zfggD"; 185.0+32,8189.7+34.6 192.3+34.6 189.3+34.3 174.2430.0 181.5+36.8 194.2+39,0182.4+36.2

F=3.0 p=0.048 F=11.4 p=0.001 p=0.001 %
LDL - cholesterol (mg/dl)

- 129 83(29.9) 137(49.9 58(20.9) 278(11.8)  73(42.2) 80(46.2) 20(11.6) 173(11L.7)
130 - 159 451(23.1) 957(49.1) 541(27.8) 1949(82.7) 342(27.6) 598(48.3) 298(24.1) 1238(84.2)
161 - 18014.00 66(51.2) 45(34.9) 129( 55  70L7 28@6.7) 25@LT) 60(4.1)

df=4 #=17.1 p=0.002 df=4 #=36,9 p=0,001 p=0.001 t
A
(I\Zi_r;f; 97.2+32.5 103.3434.3 106.4+34.0 102.8434.0 01.9+29,7 100.5+31.8 110.836.5100.4::33. 1
F=11.4 p=0.001 F=32.3 p=0.001 p=0.001 %
Triglyceride (mg/dl)
- 39 3(27.9  763.6) 1(9.1) 11(0.5  3@.0 9¢50  0(-) 12(0.8
40 - 199 439(24.5) 865(48.2) 491(27.4) 1795(76.2) 393(29.8) 636(48.3) 289(21.9) 1318(89.6)
201 - 110(20.0) 288(52.4) 152(27.6) 550(23.3)  26(18.4) 61(43.3) 54(38.3 141( 9.6)
df=4 *=7.0 p=0.138 df=4 #=25.8 p=0,001 p=0.001 1
?&fgi’; 151.4+96,6162. 7+106.3 161, 7+98.6 159.84102.1 103.6+64.5 116.8+654 142,6+97.1 119, 0+75.1
F=2.4 p=0.086 F=27.0 p=0.001 p=0.001 %
HDL - cholesterol (mg/di)

- 34 18(15.00 61(50.8) 41(34.2 120(5.1)  5(13.9) 2005.6 11(30.6) 36( 2.4)
3 59 428(22.4) 952(49.8) 533(27.9) 1913(8L.2) 296(25.6) 568(49.1) 292(25.3) 1156(78.6)
60 - 106(32.8) 147(45.5) 70(L7) 323(13.7) 121(43.4) 118(42.3) 40(14.3) 279(19.0)

df=4 #-23.8 p=0.001 df=4 42,5 p=0.001 p=0. 001
gﬁ;g‘; 57.4+15.0 53.9+14.1 53.0+13.2 54.5+14.2 6L.6+14.6 57.1+13.4 57.1+47.7 58.4+26.1
F=16.1 p=0.001 F=4.5 p=0,011 p=0.001 #

Atherosclerosis index (TC/HDL-C)*

2 219(30.9) 328(46.9 162(22.9) 709(30.1) 240(38.1) 290(46.0) 100(15.9) 630(42.8)
3-6 319(20.7) 774(50.2) 448(29.1) 1541(65.4) 180(22.1) 409(50.2) 225(27.6) 814(55.3)
7 14(13.2 58(4.7  34(32.1) 106(4.5)  2(7.4  7(25.9 18667 27( 1.9

df=4 #=36.5 p=0.001 df-4 *=83.3 p=0.001 p=0.001 1
Average
+ + + + + +
MaSD) 3.4+1.1 3.7+12 3.9+1.2 37+1.2 30409 3.3+1.0 3.7+1.2 3.3+L1
F=16.1 p=0.001 F=4.5 p=0.011 p=0. 001 %
Total 552(14.4) 1160(30.3) 644(16.8) 2356(100.0) 422(11.0) 706(18.5) 343(9.0) 1471(100.0)

t p-value of Cochran-Mantel-Haenszel ¥~test statistics for item by grade, controlled for sex
¥ p-value of ANCOVA statistics for grade, controlled for sex

"Grade 1, T, I : refer to table 1

* TC/HDL-C : Total cholesterol / High density lipoprotein-cholesterol
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Table 5, Serum cholesterol levels by the grades of hearing loss and the strata of age

(Mean+S.D.)
Age\Sex : Male Female
Grade! Gradel'  Gradell’ Total Gradel® Gradel? Gradell* Total
Total cholesterol (mg/dl)

- 29 167.6+34.8  171.0+28.0 173.3+20.9 160.5+3L0  165.5426.7 165.9+22.7 169.0+17.0 165.9+24.4
30 - 39 180.6+31.6 18514331 184.8+30.6 183.7432.2  170.7427.4 171.0+20.8 176.1427.6 171.5+28.6
40 - 49 192.2433.1 193.0+34.6 1965337 193.8+340  181.8+28.1 18631415 18614345 185.4+37.6
50 - 59 194.8+23.8 196.6+37.6 106.5440.0 196.4+36.0 20424483 204.4+347 214.9+42.4 208.9+39.4
60 - 205.0421.2 198.7+348 18212401 187.4+38.8  238.0+10.9 211.0+3L5 208.7439.1 21114367
?ﬁg%‘; 185.0+32.8 180.7+34.6 19231346 189.3+343 17424300 181.54+36.8 194.2430.0 1824362

F=3.0 p=0.048 0,001 t F=I1.4 p=0,001 p-0.001 1
Low density lipoprotein - cholesterol (ng/dl)

- 99 1854219 8974229 997+ 9.5  84.9+25.5 80.74242 85.4+19.3 9L6+26.7  83.3+22.4
30 -39 05.2+32.4  100.5+32.3 10414300 99.5+32,0 89.6427.6  93.6£30.5 O7.0428.1  92.4+29.1
40 - 49 101.9432.9  105.5+35.2 10764342 105.3+34.5 98.8+30.1 10374287 106.8+31.0 103.6+29.6
50 - 59 10524263 108.6+38.1 11224351 109.9+35.7  118.5449.2 11714353 126.8+448 121.4+40.8
60 - 105.5+10.6  103.6+39.8 947+386 97.5%385  132.6+10.6 119.6+42.4 117.6+341 119.0+35.1
‘&Zﬁ%‘i 97.2432.5  103.3£343 106.4+34.0 102.8+34.0 91.9+20.7 100.5431.8 110.8£36.5 100.4+33.1

P14 p=0,001 p=0.001 1 F=32.3 p=0.001 p0.001 1
Triglyceride (mg/dl)

29 140.4%1541 1213+ 78,2 OL7+ 265 128.9+117.8  96.6+ 49.4 1087+ 612 92.2+ 23.0 1012+ 53.3
30-39 1471+ 80.7 158.3+ 99.2 145.0+ 73,0 1524+ 921  99.2+ 56,8 102.2+ 53.1 110.8+ 63.6 1021+ 56.1
40-49 1577+ 93.0 167.7+110.8 179.3+113.9 169.0+108.5 1117+ 848 122.4+ 711 120.4% 63,3 122.2+ 72.0
50-50  160.9+ 97.1 162.6+111.4 1518+ 86,7 157.5+ 99.3  132.3+ 67.4 1412+ 63.1 169.8+1042 153.0+ 84.7
60 - 143,5+106.8 207.5+1%6.7 140.0+ 842 150.2+101.8  200.2+120.3 189.0+107.7 181021515 184.1+139.5
fM"‘;rggD‘; 1514+ 96.6 162.7+106.3 1617+ 98.6 159.8+102.1  103.6+ 645 116.8+ 65.4 142.6+ 97.1 119.0+ 75.1

F=2.4 p0,086 p=0.001 1 F=27.0 p=0.001 p=0.001 1
High density lipoprotein - cholesterol (ng/d!)

- 29 60.7+14.4  56.7+13.8 5501165 58.5+141 65.14145 58.6+141 58.8+12.8  60.3+14.3
30 - 39 56.1+13.8  53.4+13.7 5L4+10.9 53.9+13.4 6L42145 57.1%12.4  56.6+13.6  56.1+13.7
40 - 49 58.3116.3  53.9+13.9 524133 543%144 60.7414.6  56.3+14.4 61.2483.3  55.5+26.5
50 - 59 57.0416.8  55.4+15.8 53.8+13.8  54.8+15.0 58.9+16.6 58.7414.0 54.0+127 5562145
60 - 70,5+10.6  53.3+159 59.0+161 57.7+16.1 6484141 56.4+13.3 546+121  56.7+145
’a\)’[fg%‘; 5T.4+15.0  53.9+141 53.0+13.2 54.5+14.2 BL6+14.6 5714134 STL1L477  56.0+19.7

=161 p=0.001 p=0,016 1 P45 p=0.011 p0.489t
Atherosclerosis index (TC/HDL-C)¥

-9 2.9+1,1  3.1%0.8  3.2+40.4  3.1£0.9 27407 3.040.8  31+L1  28+0.8
30 - 39 3.4+11  37#L1  38+11  3.6+L1 2.9+0,8  31+0.8  3.3%0.9  3.1%0.8
40 - 49 35411  3.8+1.2 40413  3.8+L2 31£0.8 35411  3.6+L2  35%lL1
50 - 59 3.6+10  3.8fL3  3.9+13  3.8+L3 37416 37+L2  42+13  3.9+L3
60 - 2.940.1  40+L3  33+10  3.5L1 38407  40+12  40+L4  4.0+13
Average

+ +

(+5D) 34411 3712 39412  3.7+L2 3.0£0.9  33+L0 37412 3.3%l1
F=16.1 p=0.001 20,001 t F=4.5 p=0.01l p=0. 001t
Total 522(14.4)  1160(30.3)  644(16.8)  2356(100.0) 42010 7060185  3430.00  1471(100.0)

t p-value of ANCOVA statistics for age
"Grade I, [, T : refer to table 1
* TC/HDL-C: refer to table 4
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(p=0.011) (Table 5).

FE RIE9 EXIAES|HEY

o) e F= 8JAEE FIaAr HYHIA
7} 27 db(A)o]d £4E A5 %ﬁxﬁﬁf, 2 o)3}
oz FRE AEAAA, YA,
g9t 59 821E0] AHAG ) PR FEFE BA
2E AR S o] 88l EA S,

Aol wEl HY JFE& F= 8L MT
A dRM e FHAAFIF 1,132, 9%
1.086, dIvlE=AEE 1.0302] AAME e Fo
U EARQ R4S BEn, dAdAME FAY
waM)7F 11,3052 78 ey Fax9 71 Y
F Hol ouly} Hlem, FUAsASF 1,198, &
4 1.093, svlE=BE 1.091, AASFAA =+
1.0539) €2 JA| A7t wkev FAHR
Fode ATk Y Ao maulE (.740
o8 YLy golEFE PZIE Dol
(P0.05) (Table 6).
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A& 24 E 7P BE AYE
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HE B W8Sl HEAt 59 *-"—*5114
R I e
gaa a2l qE A7 ﬂ?J%M et Fﬁ J
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FauRRe 2% AR Fdol N7 Heol
7FaA A el el e TS AR
2 RN e dal g& @77t ol fo
A gem £ AfdMe A8ANEUR YA
stete] #AE T st} ST

azkel A7AS FEe2EER 3, AUEA
B-22EE, FHAA Fo] BFENAED} 2
e AR YERPAAM o2 ge2HE £AE St
U= B@stele Almrh Uebidded olEd A=e

a5
3]
T

a7
v 3

Table 6, Results of logistic regression analysis of factors affecting on hearing loss

according to sex

Item B Beta Odds ratio 95% C.1.*
Male
Age 0.082 0.359 1.086 1.072 - 1.099
Athorosclerosis index 0.124 0.081 1.132 1.048 - 1.224
Hemoglobin -0. 046 -0.030 0.995 0.978 - 1.002
Hematocrit 0.030 0.092 1.030 1.007 - 1.053
Systolic BP 0.009 0.072 1.009 1.000 - 1.018
Diastolic BP -0.010 -0, 061 0.990 0.978 - 1.002
Smoking 0.041 0.030 1.041 0.976 - 1.111
Body mass index 0.015 0.044 1.015 0.990 - 1.041
Female
Age 0.089 0.471 1.093 1.076 - 1.109
Athorosclerosis index 0.181 0.106 1.198 1.055 - 1,360
Hemoglobin -0, 301 -0.214 0.740 0.605 - 0.905
Hematocrit, 0.087 0.191 1.091 1.018 - 1.169
Systolic BP -0. 006 -0.053 0.994 0.987 - 1.002
Smoking 0. 266 0.071 1.305 1.006 - 1.692
Body mass index 0.052 0.086 1.053 1.009 - 1.099
* C.1. : Confidence interval
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3 A7) AARE AMEE AAZES Hile
ohgl BAFHARE doF 5 E o
e i JEE iddtte vE Zsin
. BRI olE3t ARE nell o 4 Tl
of & Ro} AN SU2HEXNE W2 1Y
dE F e ARV ARE Allste HF A
24E §1ge] AEIde Holth oA HeA
Castelli 5(1983)2 =Z 93y AFATF(the
Framingham Heart Study)¢] Z$E A58 &
A FFZU28EX O3 nE=AGN-F
28189} v](the ratio of total cholesterol to
high-density lipoprotein cholesterol) 7} & ¥
ZH #3EHAE dE5rF Hovtkn Rushd
A QA7FEC] ©) AEE AMEY W FFe Fex
HEXE Zo] AvRatn At & AT
£ Castelli $(1983) 3 Schmidt %(1985)¢ A4+
oA AFE b} 2ol FIFHAHER], AUEAG
W-FH A EX, FEAAAR], DU=AGH-FHA
HEX o ©d S 9 vEo] #AEY HHUA
Aol Fo N¥HFR RuHAUY FHAIASF
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195432] ASA (American Standard Associa-
tion) 2] AT7(1954) 2 Cohen F(1970)2] A7l
o AFeo] FyE] wel AHo| AEHe E
S AEA 99l (presbycusis) 9t 8473 89
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23 A2E 807 #43F a1& FES W] o
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B AFoME do] F/ErE ¢ - BT Y
&E4lo] Frlslion] A HY s JAdAA
ol 329 Leske(1981) ¢} Collins(1977) 2] |+
o} dAse S BT 1AW oI HY
£4 7hed 4ol drhd 71993t leA el d)
A& Hermann(1963)°} 4000 Heel A A3 =2l
A 3] (age specific presbycusis value)&
23 e A dHe FEE Fske 2Ed
A4 (Barly loss index: ELD& A¢Hd &, 1971
W 2(1971), ©1(1989), #H B(1993) w7t
ELIHS AMg3le dBERE A=saa, S =
AN FEF7)72] ISO 7029(1984), ISO 1999(1985)
2 o] 83 AHEAHE 9 F(1995) ¢ A Al=H

e 3he
==

):]

Lo}

=AU )
2

Ret Ao wE HZHEMol QAFe uhEl @)
Aol A AdE el 85 AsiMe ol HE
7} 9ag APelnz H g3 &gkt

Fa3 FY&do] g Zelmand A7 QAF
B31(1973) ©l%& Siegelaub 5(1974), Chung
%(1982), Barone 5(1987) thre] Q7ALE<] 9
YA Fdol A5G FIAR EnHYL
o, 3| Thomas F(1981)°] wjg|a v|PAES
ez § AedA Fd FFTH YHA}EE
Hlmsle) YAl FAE o ®ol M, ¥©F
A A7 o g2 A olgle o)zt itk Hi
SIAAT 0 AT EF F AeZE ] o
a7t gl Aol Ao Adolty, FAo| <3
o] B4 ZIHoZA HA vy & F FHAS
o] & A% 49 At F7HA17131(1982) A¥
#& F&A7 (Hawkins JE, 1971) BA X A
He Abae & Folar #H4ke] &3 (Schnieder
EA, 1974)0] dold & sivh & <7 4iA
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& o] A3l Athekel AFE WEfste] Al
X &4E U g3 & don uEIES
€ Z/HA 49 HEE Eoda LA o}
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o o5l 30%-%<t 4,000 Heo] -S-olA] 126 dB
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