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Effects of Cardiovascular Risk Factorson Hearing L oss

Jong-Do Jeong, Hyunjoo Kim, Jae-Yun Jung®, Sangchul Roh,
Ho-Jang Kwon?, Eun-Jung Kim ®, Moo-Yong Rhee #

Department of Occupational and Environmental Medicine, Dankook University College of Medicine
Department of Otolaryngology, Dankook University College of Medicine?
Department of Preventive Medicine, Dankook University College of Medicine?
The Environmental Health Center, Dankook University Medical Center®
Department of Internal Medicine, Dongguk University College of Medicine®

Objective: To investigate the effects of cardiovascular risk factors on hearing loss by vascular damage,
such asin atherosclerosis.

Method: This study was conducted as a part of a study for the health effects of air-craft noise from 13
July 2005 to 13 January 2006. In this study 810 residents were selected from 13 villages in Pyeongteck
City. Participants in this study were stratified by gender. Individuals, who had conductive hearing loss,
were excluded form this investigation. Cardiovascular risk factors were divided into medical risk factors
(mean arterial pressure (MAP), blood glucose, triglyceride) and behaviora risk factors (smoking, aco-
hol). The degree of atherosclerosis was determined by aPWV. Pure tone air conduction hearing thresh-
olds were obtained at frequencies of 1000 and 4000 Hz. As for statistic data analysis, multiple linear
regression models were used to evaluate the relationship between factors on hearing loss and aortic pulse
wave velocity. Structural Equation Modeling was used to analyze the relationship between factors.

Results: According to multiple linear regression models among males, age, aircraft noise, aPWV were
associated with hearing loss. In females, age and aircraft noise were associated with hearing loss. Thus
cardiovascular risk factors were not directly involved in hearing loss. However, cardiovascular risk fac-
tors such as alcohol, MAP in males and MAP, blood glucose in females were statistically significant
(p<0.05) on aPWV according to multiple linear regression modeling.

According to analysis of structural equation modeling, an indirect relationship was observed between
cardiovascular risk factors and hearing loss by atherosclerosis, which was measured by aPWV. In males,
medical risk factors were significantly associated with atherosclerosis (8+SE: 0.07+0.03, p=0.03).
Atherosclerosis was also associated with hearing loss (3+SE: 2.01+0.89, p=0.03). In females, medial
risk factors was significantly associated with atherosclerosis (3+ SE: 0.08+0.02, p=0.00), but atheroscle-
rosis was not significantly associated with hearing loss.

Conclusion: Although noise exposure is a known major threat to hearing loss, understanding of car-
diovascular risk factors associated with hearing loss aso take a significant role in preventing hearing
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loss. Therefore, scrutinization of the etiologic factors for hearing disability may introduce a detailed strat-
Key Words: Hearing loss, Risk factor, Atherosclerosis.

egy to abate the prevalence of hearing loss.
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g4 (hearing loss), /3% W7 sl (atherosclerosis),

54 932 (behavioral factor), gea A}
(medical risk factor), &+ (noise) ¥ =3}(aging)<]
6712 AAWMFE AREs AT 22 AW (latent
variable)2] J&’?%*’F(observable variable) H#H<&
Aol 49 1000 Hz ¥ 4000 Hze =48 73A 434 2
7 AFE, S5 A5 dey s 9y
Ars, 84 AFAAY] A5 2794 59 271 ®g
Z, oA 3zt AS 9, A, HdeUs
g 37}11 A4S, =3 (aging)9 4F A% (age) T
W 25 (noise)®l A% HlA7] &S (aircraft
nolse) @4d ASFE ARSI

2 ATl A 263””74 3/)E 04*4:1301]1 3079
(67.3%)5t}t o] @skom (p(0.05), ted WadEeEs
G 8.3+1.2 m/sE ATl 7.7£1.0 m/s
Hop o Witk (p<0.001). A FATAA 181+
22.9 pack-years, 9 TolA 1.3+6.9 pack-years®
FAATAA o B (p<0.001). &F= FATolA
867.4+1900.2 g/day-years, 9J4dlA 26.6+105.4
g/day-years® FAwelA o Bkt (p<0.001). 4000
Hze A=A = dA oA 48.4+28.0 dBellem
AT E 36.1£25.7 dBE EATANA o =8t}
(p<0.001)(Table 1).
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cietotdelstalXl M 21 H M 3 = 20094

@ Aol UNoM(p(0.05), BREAGE FAEL  An(p0.05), BREUFE FHLAT 2o WFoz
I Lo kel AFBAAS HIHp0.05). 2 & FA, SAACE folgk AdAol AU AATlA 1000
&5, WY, AW Be BAMCE fA% BUAel  Hzel &N foF BRIl Uk AL A, v
ATt 4000 Hzo] AHE&4A7 #HE QAAbe A% o] 7] 2gelem, 4000 Hzel A4y A-dd Azt
Table 1. Characteristics of study subjects unit: M +SD
Male (n=354) Femalep (n=456) P
Age* (yrs)
20~29 36(10.2) 26( 5.7) 0.141'
30~39 28( 7.9) 33( 7.2)
40~49 43(12.1) 67(14.7)
50~59 71(20.1) 90(19.7)
60~69 84(23.7) 130(28.5)
70< 92(26.0) 110(24.1)
M+SD 56.5+16.6 57.9+15.2 0.197%
Aircraft-noise*
Yes 263(74.3) 307(67.3) 0.036'
No 91(25.7) 149(32.7)
Aortic pulse wave velocity (m/sec) 83+1.2 7.7+10 0.000*
Smoke (pack-year) 18.1+22.9 1.3+6.9 0.000*
Alcohol (g/day-years) 867.4+1900.2 26.6+105.4 0.000*
Mean arterial pressure (mmHg) 98.6+12.0 96.8+13.3 0.051"
Glucose (mg/dl) 94.1+23.7 95.0+23.2 0.573*
Triglyceride (mg/dl) 160.5+136.9 144.2+95.5 0.057*
Hearing threshold (dB)
1000 Hz 29.0+19.9 30.6+21.6 0.287*
4000 Hz 48.4+28.0 36.1+25.7 0.000*

* 2 unit, No.(%), ' : chi-squaretest, * : by t-test

Table 2. Factors related to hearing loss on 1000 Hz and 4000 Hz by multiple linear regression analysis

1000 Hz 4000 Hz
Unstandardized  Standardized p Unstandardized  Standardized p
B SE B B SE B
Male (n=354)
Age 0.47 0.07 0.38 0.00 1.00 0.09 0.57 0.00
Aircraft noise 5.26 231 0.12 0.02 4.04 293 0.06 0.17
aPWV* 2.26 0.97 0.14 0.02 2.09 1.23 0.09 0.09
Smoke 0.02 0.05 0.02 0.67 0.01 0.06 0.01 0.86
Alcohol 0.00 0.00 -0.01 0.83 0.00 0.00 -0.01 0.83
MAP' -0.17 0.08 -0.10 0.04 -0.29 0.11 -0.12 0.01
Glucose 0.04 0.04 0.04 0.39 0.08 0.05 0.07 0.13
Triglyceride -0.01 0.01 -0.06 0.24 -0.01 0.01 -0.06 0.17
Female (n=456)

Age 0.69 0.08 0.45 0.00 1.04 0.08 0.58 0.00
Aircraft noise 6.29 2.05 0.14 0.00 3.82 225 0.07 0.09
aPWv -0.96 1.10 -0.04 0.38 -0.29 1.20 -0.01 0.81
Smoke -0.01 0.13 0.00 0.93 0.10 0.14 0.03 0.51
Alcohol -0.01 0.01 -0.07 0.13 -0.01 0.01 -0.05 0.20
MAP 0.00 0.08 0.00 0.98 -0.03 0.09 -0.02 0.72
Glucose 0.01 0.04 0.01 0.87 0.01 0.05 0.01 0.77
Triglyceride 0.01 0.01 0.04 0.41 0.00 0.01 0.01 0.83

*: aortic pulse wave velocity, ': mean arteria pressure
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AHp<0.05) (Table 2).

P2 g WnisEs EAdew foig A
gol BAY AL A, &F, FAFUL|YD
(p(0.05), 1 91 £, ALY, YA F& 7k 99
o ol 9%, BREAY, AT SN FAHC
2 #eI Awgol #BEAHp(0.05). 1 9 FA, &
%, FHAY 5 vzt 9lekTable 3),

Table 3. Factors related to aortic pulse wave velocity by multi-
plelinear regression analysis

Unstandardized Standardized

B SE 8
Male (n=233)
Age 0.03 0.00 0.46 0.00
Smoking 0.00 0.00 0.02 0.76
Alcohol 0.00 0.00 0.10 0.04
MAP* 0.01 0.00 0.15 0.00
Glucose 0.00 0.00 0.02 0.62
Triglyceride 0.00 0.00 0.03 0.48
Female (n=577)
Age 0.02 0.00 0.23 0.00
Smoking 0.01 0.01 0.07 0.09
Alcohol 0.00 0.00 -0.04 0.34
MAP 0.02 0.00 0.28 0.00
Glucose 0.00 0.00 0.12 0.01
Triglyceride 0.00 0.00 0.02 0.62

*: mean arterial pressure
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Fig. 1. Regression weights and standardized regression weights (in parenthesis) on path by structural equation modeling,
* 1 p<0.05, Abbreviation: TG=triglyceride, MAP=mean arterial pressure, aPWV=aortic pulse wave velocity.
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