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= Abstract =
Evaluation of factors affecting sensory neural hearing loss

Seong-chul Hong, Seong-wook Bae* Jong-Young Lee

Department of Preventive Medicine, College of Medicine, Kyungpook National University

Health Promotion Center, Yeungnam University Hospital"

Reports on a potential relationship between sensory neural hearing loss(SNHL) and

cardiovascular or hematologic factor show that the results are controversial. A detailed

analysis of risk factors in the development of SNHL was carried out in 3,050 non-nois-

€ exposed healthy worker. The mean hearing threshold of both ears at 500, 1000,

2000, 4000, 8000Hz was measured and the effect of age, possible cardiovascular risk

factor and hematologic factor (blood viscosity and hemostatic factors) on SNHL were

evaluated.

First, each of these were associated with loss of hearing sensitivity when univariate-

ly and multivariatively analysed. In a multiple regression model, age, sex, body mass

index, WBC and total cholesterol level were independently associated with the mean

of hearing sensitivity decrease at 4000 and 8000Hz.

Second, study subjects were divided into two group (normal vs SNHL) and we com-

pare the possible risk between both groups, and analysed univariate and multivariat-

ive logistic model. In a multiple logistic regression model, age, sex, body mass index,

WBC and total cholesterol level, total protein, platelet were independently associated

with SNHL.

Our results show that we have some reliable indices of susceptibility to SNHL using

cardiovascular measures or biochemical factor, but future, more extensive studies are

required.

Key words : Hearing loss, SNHL, cardiovascular
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Table 1. List in possibte risk factor due to sen-

sory neural hearing loss

Risk factors List

Possible cardiovascular Sex, Age, Body mass index, Blood pressure,
factors Total cholesterol, Triglyceride, HDL-cholesterol,

Fasting blood sugar,

Hemoglobin, Hematocrit, RBC, WBC, Platelet,

Plateletcrit, ESR, Mean corpuscular volume,

Hemostatic or
Viscosity factors
Mean corpuscular hemoglobin,
Mean corpuscular hemoglobin concentration
Others Total protein, Albumin, Y-GTP
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Table 2. Sex and age distribution in study

population
Male Female Total
Age
No. % No. % No. %

-39 620 253 129 215 749 245
40 - 49 1049 42.8 228 38.0 1233 40.5
50 - 780 31.9 244 40.5 1068 35.0
Total 2449 100.0 601 100.0 3050 100.0

Table 3. Mean hearing threshold by frequency

and sex unit : (mean+SD) dB

Frequency

Sex  Age
500 1000 2000 4000 8000

Male -39 199+ 88 18.0% 92 1641 97 B6L148™ B4t154™
4049 2093109 20.1+115 1954120 28.8+17.0% 29.1£18.4*
S0- 23.5+113 228%122 23.9%137 35.7+189™ 39.4£21.2%

Female -39 20.5% 7.3 19.2% 84 17.71163 17.1+ 83 195131
4049 206+ 99 203+ 98 20.1% 86 21.5+103 2381118
50- 2471 95 3.2 99 23.2£10.4 263£122 3361166

* p(0.001

Table 4. Average hearing threshold at 1000,
2000, 4000Hz{AVE124) and 4000, 8000Hz

(AVE48) by sex and age
unit : (mean +SD) dB

AVE124 AVE48

Age
Male Female Male Female

-39 19.25+ 896 18.05+8.51 23.56+13.61 18.35+ 9.50*
40-49 2278+11.26 20.34%8.71* 28.97+15.98 22.22%+ 9.82%
50 - 27.53£13.05 24.30+9.74" 37.62+18.17 30.00£12.77*

* p€0.05, ** p(0.01
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Table 5, Correlation coefficients between possible cardiovascular risk factors with AVE124 and AVE48

by sex
Male(n=2449) Female(n=601) Total(n=3050)

Risk factors

AVE124 AVE48 AVEI124 AVE48 AVE124 AVE48
Age(Years) 0.29** 0.38™ 0.15 0.43* 0.26™ 0.37**
Body mass index(kg/cri X 104) 0.10* 0.13* 0.09 0.27™ 0.10* 0.15™
Systolic blood pressure(mnHg) 0.15** 0.11* 0.12 0.23® 0.14® 0.12**
Diastolic blood pressure(mmHg) 0.18** 0.10* 0.18* 0.22* 0.18% 0.12*
Total cholesterol(mg/d?) 0.10* 0.13" 0.09 0.22* 0.10% 0.14"
Triglycerides(mg/d¢) 0.05 0.08 6.10 0.28" 0.06 o.1*
HDL cholesterol(mg/d¢) 0.08 -0.00 0.10 -0.01 0.07 -0.02
Fasting blood sugar(mg/d¢) -0.02 -0.02 0.04 0.20* -0.01 0.01

* p(0.05, ™ p<0.01

Table 6. Correlation coefficients between possible hemostatic and blood viscosity factors with AVE124
and AVE48 by sex

Male(n=2449) Female(n=601) Total(n=3050)
Risk factors
AVE124 AVE48 AVE124 AVE48 AVE124 AVE48

RBC(*1012/1) -0.02 -0.06 0.07 0.06 0.01 0.01
WBRBC(*109/L) 0.10 0.06 0.15 0.17* 0.11* 0.09*
Hemoglobin(g/d?) 0.06 -0.01 0.09 0.01 0.07 0.03
Mean corpuscular volume(fL) 0.10* 0.02 0.08 -0.01 0.10* 0.02
Hematocrit(%) 0.08 -0.00 0.11 0.02 0.08* 0.04
Mean corpuscular 0.10* 0.04 0.03 -0.02 0.06 0.02

hemoglobin(pg)
Mean corpuscular hemoglobin -0.04 -0.02 -0.00 0.00 -0.03 -0.01

concentration(g/de)
Plateletcrit(%) 0.26™ 0.10* 0.38"™ 0.07 0.28% 0.09*
Platelet(*109/L) -0.07 -0.04 0.07 0.11 -0.04 -0.01
ESR(mm /hr) 0.08* 0.09* 0.25" 0.28" 0.10* 0.09*

RBC, red blood cell; WBC, white blood cell
* p€0.05, ** p(0.01
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Table 7. Age adjusted regression coefficients between hearing threshoid (AVE124 & AVE48) with poss-

ible risk factor by sex

Male Female
Possible risk factor
AVEI124 AVE48 AVEI124 AVE48
Cardiovascular risk factors .
Body mass index{kg/cm X 104) 0.311™ 1.160™* 0.073 0.665*
Systolic blood pressure(mnHg) 0.033* 0.049 0.029 0.116*
Diastolic blood pressure(mnHg) 0.083* 0.121* 0.082* 0.122
Total cholesterol(mg/de) 0.002 0.031 -0.013 -0.013
Triglycerides(mg/dZ) 0.006 0.027* 0.007 0.051*
HDL cholesterol(mg/dz) 0.120* 0.073 0.141* 0.226
Fasting blood sugar(mg/de) -0.005 -0.039 0.005 0.088*
Hemostatic or blood viscosity factors
Red blood cells count(*10:2/1) -0.353 -0.392 0.162 0.451
White blood cells count(*109/L) 0.086 0.556* 0.007 0.723
Hemoglobin(g/d¢) -0.116 -0.406 0.139 -0.031
Mean corpuscular volume(fL) 0.015 0.008 0.112* 0.136
Hematocrit{ %) 0.444 -0.357 1.588 1.907
Mean corpuscular 0.382" 0.311 0.055 -0.053
hemoglobin(pg)
Mean corpuscular hemoglobin -0.527* -0.265 -0.663 -1.207
concentration(g/d?)
Plateletcrit{ %) 0.616* 0.471 0.810* -1.870
Platelet(*109/1) -0.025* -0.031* -0.008 -0.015
ESR(mm /hr) 0.119* 0.282* 0.084* 0.256*
Others
Y-GTP(IU/L) 0.454 -1.679 -2.138 -5.437
Total protein(g/df) -0.167 0.129 -0.328 -1.929
Albumin(g/d¢) -4.204" -5.898* -2.301 -3.542

* p(0.05, *™* p(0.01, ** p(0.001

Table 8. Muiltiple regression coefficients between hearing threshold(AVE48) with possible risk factors -

Variables B SE B Significance
Agelyears) 1.462 0.113 12.91 0.000
Sex -8.717 2.588 -3.36 0.000
White blood cell count(*109/L) 1.622 0.496 3.26 0.001
Total cholesterol(mg/de) 0.067 0.030 2.22 0.026
Body mass index(kg/cm')( 104) 0.459 0.227 2.02 0.043
(Constant) -47.502 11.516 -4.12 0.000

%3}3} 3. AVE48°]
Aoz stgon, AL
25o|A Z+7} 30dB, 40dBo]3}S)

A 78 AVEI247} 30dBE
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WRAE Ak YT

2,287 © 2 AVE124,

AVE48 247} 18.38 +6.79dB, 21.69 +8.72dBH 2™ &
HEAFE 747} 40.38+10.54, 55.38 +12.31dBE L}
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Normal group Hearing loss group LH_TL %gtq’ %‘%@Ey’} ?:_]'l"i—‘:"_l% %94 3&%/\3% L}E}
Age 45.10+9.89 51.38 +9.30™ oy B0 0 o] 2l x]1s 0}O
Sex Male 1,794 ( 78.4%) 330 ( 87.3%)™* WL Shetl FAHCR felatals atith dxtel
Female 493 ( 21.6%) 40 ( 12.7%) 7%= Wy, AYPARET} F 3 AR e
Total 2,287 (100.0%) 378 (100.0%) won TEA ¥, Y4 SHmEgo] FoFE
0.194 F-<JstAl HERITHE 10).

Table 10. Age adjusted logistic coefficients between data of possible risk factor with normal and hear-
ing loss group by sex

Male Female
B exp(B) sig B exp(B) sig
Cardiovascular Risk factors
BMiI(kg/cnf X 104) 0.070 1.073 0.000 0.049 1.050 0.339
SBP(mmHg) 0.001 1.001 0.644 0.007 1.008 0.318
DBP(mnHg) 0.008 1.008 0.077 -0.001 0.998 0.877
TC(mg/de) 0.002 1.002 0.049 0.005 1.005 0.161
TG(mg/de) 0.001 1.001 0.069 0.003 1.003 0.244
HDL-C(mg/df) 0.007 1.007 0.358 0.028 1.029 0.094
FBS(mg/dt) -0.002 0.998 0.479 0.007 1.007 0.059
Hemostatic or blood viscosity factors .
RBC(*1012/L) -0.029 0.970 0.645 -0.307 0.735 0.446
WBC(*10%/L) 0.049 1.050 0.042 0.135 1.145 0.046
Hb(g/d2) 0.017 1.017 0.732 -0.122 0.884 0.332
MCV(fL) -0.007 0.992 0.426 0.010 1.010 0.683
Hematocrit(%) 0.121 1.128 0.472 -0.414 0.660 0.371
MCH(pg) -0.029 0.970 0.367 -0.018 0.982 0.710
MCHC(g/de) -0.033 0.967 0.570 -0.058 0.943 0.654
pcT(%) -0.042 0.958 0.486 -0.272 0.761 0.065
PLt(*105/1) -0.003 0.996 0.012 0.000 1.000 0.966
ESR(mm /hr) 0.007 1.007 0.244 0.031 1.031 0.002
Others
Y-GTP(IU/L) -0.351 0.703 0.173 -1.043 0.352 0.316
TP(g/df) -0.118 0.888 0.267 0.049 1.051 0.877
Albumin(g/de) -0.164 0.848 0.371 -0.252 0.776 0.642

BMI, body mass index; SBP, systolic blood pressure; DBP, diastolic blood pressure; TC, total cholesterol: TG, triglycer-
ide; HDL-C, HDL cholesterol; FBS, fasting blood sugar; RBC, red blood cell; WBC, white blood cell; Hb, hemoglobin;
MCV, Mean corpuscular volume; MCH, Mean corpuscular hemoglobin; MCHC, Mean corpuscular hemoglobin concen-
tration; PCT, plateletcrit; Plt, platelet; ESR, erythrocyte sedimetation rate; TP, total protein
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Table 11, Multivariative logistic coefficients between data of possible risk factors with hearing loss and

normal group

Model I (Continuous variables)

Model II (Binomial variable)

B Sig B Sig
Age(years) 0.087 0.000 Age(45-/-45) 1.067 0.000
Sex -0.999 0.000 Sex{female/male) -1.115 0.000
Body mass Index(Kg/cn) 0.090 0.007 cholesterol 0.214 0.031
WBC(*109/L) 0.124 0.002 WBC 0.200 0.208
Cholesterol(mg/d?) 0.006 0.016
Total protein(g/df) -0.515 0.008
Platelet(*10%/L) -0.003 0.055
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