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= Abstract =

Association between air conduction hearing
threshold and blood viscosity
in normal adult males

Sang Woo Kim’, Jong Young Lee?,
Wan Seup Park’, Kuck Hyeun Woo'

Department of Preventive Medicine, College of Medicine, Soonchunhyang University!
Department of Preventive Medicine, College of Medicine,

Kyungpook National University?

This is cross-sectional study to evaluate a potential relationship between air conduc-
tion hearing threshold and blood viscosity in normal adult males(n=1677). We meas-
ured hearing threshold in frequency level at 500, 1000, 2000, 4000Hz by pure-tone
audiometry and RBC profiles containing red cell number, hemoglobin, hematocrit.
Blood viscosity are replaced by hematocrit that are one major factor of influencing
blood viscosity. PTAs(pure-tone averages) are measured by hearing threshold averages
level at 500Hz, 1000Hz, 2000Hz. Grades of PTAs(pure-tone averages) are divided three
groups that are less then 10.0dB group, between 10.0-19.9dB group and excess 20.
0dB.

The results shows significant association among hematocrit, red cell number and
hearing loss(age adjust by ANACOVA). :

Key words : hearing threshold, hematocrit, blood viscosity, PTAs(pure-tone averages)
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Table 1. General characteristics of the study

subjects

Variables(unit) Mean +8S. D.
Agelyear) 39.1+6.4
RBC(104/mm3) 487.8+36.1
Hemoglobin(g/dl) 15.40+1.08
Hematocrit(%) 45.35+3.06
S00Hz(=a)(dB) 13.5%7.1
1000Hz(=b)(dB) 11.2+6.3
2000Hz(=c)(dB) 11.6+6.9
4000Hz(=d)(dB) 13.6+8.0
PTAs(dB)* 12.08+5.79

PTAs(pure-tone averages)* ; (a+b+c/3)

@?%Z*XI %3*—‘1‘5\- =k
X l b ZAase AYE B
‘HP_D%, HAA M2 Aol7t e F& K] A3l Tuk-
ey’s HSD(honestly significant difference) & £ 23}
83 2)9] 744 2000} a0t 500l 60tz 2%
Ztol& B, 30t} 400 7S] Aol m R-9FHAT).
Ao 75 0mhe} YA BE 73| zfol7t
frolstRA L 30009} g0, s0c) ko) Ao F-2J 3]
o}, M40 79 2009k A BE 3] Aolr}
T8I 2000 & A 9J g 7 7749 Aol HolA
Pa3e=

712 QX 9] HrtollA 3¢ S00HE A &g

& FElA @Eﬂﬂl“‘i o)z} Qe HE
ool & & F A IEHAARE 7= H G A
o] W3yl dzddz 2}0]7} AATt. Tukey's HSD
£ ¥ A3 1000Hz2] 735 20t] 9} 60t 7He] 2polg},
30tl 9} 40tl, soth kel o]z} G213kt 2000H22)
7% 20018} sod, eoth 2k2] xko)s}, 30uh <} 40th, 50
. 6ot oo} =}o]7} {215k Tt 4000Hz2] -9 20

¢} goth, sorl], 6ot 2+9] x}oet, 30uh et a0th, 50
o, 60t ko] o] & a0t} s0ti 7k R}ol7}h R 3)
At 3 PolA e 71234 FX]= 53] 20009} s0th
9}o] oo}, 30th e} aoth, soth kel o7t frelalgd
eH33.).

Table 2, RBC profiles of the study subjects by
age groups(n=1677)

RBC(104/mm?) Hemoglobin(g/dl) Hematocrit(%)

Age groups(yrs) (meanz+s. d.) (meanzs. d.) (meanzs.d)

£ 29 (n=83) 503.64£29.2 15.82+1.24 46.27+3.44
30-39 (n=875)  491.8+35.2 15.41+1.00 45.561+2.91
40-49 (n=612)  482.0%36.1 1538+%1.14 45.03+3.11
50-59 (n=92) 47754351 15.16%£1.00 44.80%+2.89
Z 60 (n=15) 466.7+67.2 14.85+1.63 43.77+5.46

Total (n=1677) 487.8+36.1 15.40+1.08 45.35+3.06

p-value {0.01 ( 0.01 (0.01
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Table 3. Hearing capacity{dB) of the study subjects by age group(n=1677)

Age groups(yrs) 500Hz(dB) 1,000Hz(dB) 2,000Hz(dB) 4,000Hz(dB) PTAs(dB)
£ 29 (n=83) 13.0+6.9 10.5+6.1 10.6£7.0 10.4+7.7 11.37+5.93
30-39 (n=875) 13.1£7.0 10.7%6.0 10.9+6.5 123+7.6 11.56 £5.50
40-49 (n=612) 13.8%7.1 11.6%6.6 12.447.2 15.0%£7.7 12.60%5.90
50-59 (n=92) 15.0£7.0 129+6.5 13.5+7.3 18.6+8.9 13.81+5.80
2 60 (n=15) 14.7%7.1 15.3%8.0 16.5+7.5 19.0+9.2 15.50+4.44
Total (n=1677) 13.5£7.1 11.2+6.3 11.6+6.9 13.6+8.0 12.08+5.79
p-value NS ¢ 0.01 { 0.01 < 0.01 { 0.01

NS ; no significant

Table 4. Age and RBC profiles according to hearing capacity grading scales
PTAs(n) Grade 1{n=613) Grade 2(n=880) Grade 3(n=184) P-value
Agelyears) 38.2+5.9 39.5+6.5 40.3+7.3 {0.01
RBC(104/mm3) 485.3+35.2 488.5+36.1 492.7+39.1 { 0.01*
Hemoglobin(g/dl) 15.38 +1.01 15.42£1.13 15.39£1.08 NS
Hematocrit(%) 45.09+2.92 45.40+3.10 45.95+3.23 (o.01*

*p-value by ANACOVA(age adjusted) {2-tailed).

NS : no significant
Grade 1 ; PTAs { 10dB
10dD < PTAs { 20dB

PTAs 2 20dB
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