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= Abstract=

A Study on the Influences of Noise Induced Hearing
Loss to the Blood Pressure

Jong-Hwa Kim, M.D. and Choong-Ryeol Lee, M.D.

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

For the purpose of evaluating the effect of noise induced hearing loss on the blood pressure, a
cross-sectional study was conducted in 481 manufacturing industrial workers in Pusan area consisted
of 275 workers from noisier plant (over 90 dB(A), high exposed group) and 206 workers from less
noisy plant (below 85 dB(A), low exposed group) from April to Decepmber in 1985.

The summarized results were as follows;

1) The degree of hearing loss according to the audible frequency was most notable in 4,000 Hz.

2) The prevalence of hypertension was 14.8% in total examined subjects. And also in 40 dB(A)
hearing lost workers, there was no significant difference between high exposed group as 15.5% and
low exposed group as 15.8%.

3) In 3 models analyzed by multiple regression technique to obtain the complexed extents of risk
factors related to the diastolic blood pressure, especially model III which contain age, body mass
index, smoking, alcohol and family history of hypertension, duration of work, noise exposure level
and degree of hearing loss in high exposed group was most remarkable compared to the others.

4) The most potential predictor related to the diastolic pressure in high exposed group was the
degree of hearing loss. And the next were body mass index, familial history of hypertension and age
in order. But in the case of low exposed group, the potential predictors were body mass index, age
and familial history of hypertension.
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Table 1. General characteristics of subjects

Workers in the Workers in the

{tem Unit noiser plants less noisy plants
(n=275) (n=206)

Age years 3643+ 799 3553+ 8.11
Duration of work years 846 % 6.06 780 769
Noise exposure level dB (A) 9408+ 2,68 8251+ 246
Systolic blood pressure mmHg 130.38 % 18.63 130.14 % 17.03
Diastolic blood pressure mmHg 85.02% 10.46 8636 9,72
Body mass index kg/em? x 10* 2168+ 248 2137 1.91
Smoking packs/day 134t 0.84 0.58f 0.43
Alcohol g ethanol/week 197.17 £167.18 222.95 £281.90
Family history of hypertension 0 : absent, 1 : present 0.03%* 0.24 0.06 £ 0.18
Noise-induced hearing loss level dB (A) 39.54+ 13,67 37.01 £ 14.02

Table 2. Mean noise-induced hearing loss level in workers

(dB)

Frequency (Hz)

Workers in the noiser plants (n=275)

Workers in the less noisy plant (n=206)

Right ear Left ear Right ear Left ear
250 38.14 % 10.76 37.99£12.02 37.20 £10.55 35.46 £10.23
500 36.61111.19 34251119 34,86 £11.60 31.35+10.77
1,000 32.70+11.48 30.88 £ 13.57 30.75 £12.23 28.38 = 11.64
2,000 34.86 £ 15.64 33.92+16.05 31.71 £ 14,56 31.20 £ 14.81
4,000 56.73*15.74 56.38 £15.25 53.92%15.61 53.89 £13.97
8,000 53.60 £40.92 47.78 £19.31 4595 118.14 45.69118.84
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Fig. 1. Mean noise-induced hearing loss in workers.
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Table 3. Comparison of mean systolic and diastolic blood pressure in workers by age and noise exposure level

(mmHg)

Age group 'Workers in the noisier plant Workers in the less noisy plant
(yrs) No. Systolic B. P. Diastolic B. P. No. Systolic B. P. Diastolic B. P.
—29 75 125.60+11.34 81.75 £11.23 45 123.32+12.74 81.81% 7.57
30 —- 39 104 130.95 £ 16.01 85.25+10.23 83 129.31 £ 14.22 87.02 £10.03
40 — 49 82 132.33+£19.04 86.77£11.86 68 134.02+£17.70 87.82%11.01
50 - 14 140.32 £ 25,97 90.89 = 8.12 10 141.39 £21.40 91.30+ 9.48
Total 275 130.38 £ 18,63 85.02£10.46 206 130.14 £17.03 86.36 £ 9,72
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Table 4. Comparison of mean systolic and diastolic blood pressure in workers by age, noise exposure level and noise-
induced hearing loss level

(mmHg)
Blood Age group Workers in the noisier plant Workers in the less noisy plant
pressure (yrs) No. Severe loss No. Less severe loss No. Severe loss No. Less severe loss
Systolic —29 25 127.80%15.53 50 124.50%10.00 13 123.01+£13.01 32 123.45%12.89
blood 30-39 34 131.29%15.82 70 130.79%16.15 29 128.22+13.25 54 129.89+£14.98
Pressure  40—49 20 13500+20.99 62 131471862 28 131.63%£14.23 40 135.70 £20.53
50 — 5 146.00 £23.02 9 137.17£28.28 6 14237 +25.63 4 139.93%17.08
Total 84 132.01+19,58 191 129.66 £18.57 76 129.70t17.24 130 13040%17.21
Diastolic —29 25 84.70% 852 50 80.27 £12.91 13  8227% 640 32 81.63% 8.21
blood 30—39 34 84.73%£10.65 70 85.50110.44 29 86.33t 871 54 87.39t10.76
pressure 4049 20 89.01+11.18 62 86.05%12.39 28 86.50% 962 40 88.7512.09
50 — 5 9498t 8.94 9 88.61% 7.82 6 91.50£21.65 4 91.00% 500
Total 84 86.35%*10.35 191 84.44 £10.88 76  86.11£10.16 130 86.50* 9.81
Table 5. Prevalence of hypertension in workers
Previence of hypertension (%)
Age group No. of Ne. of Prevalence Wo!'k_ers iln the Worker§ in tlhe less
(yrs) subjects hypertension of hypertension noisier plants noisy plants
Severe Less severe Severe Less severe
loss loss loss loss
- 29 120 8 6.7 4.0 8.0 0.0 9.4
30 -39 187 24 12.8 11.8 11.4 13.8 14.8
40 — 49 150 32 21.3 30.0 21.0 21.4 17.5
50 — 24 7 29.2 40.0 22.2 33.3 25.0
Subtotal 15.5 14.1 15.8 14.6
Total 481 71 14.8 14.6 15.1
TaEE Y ALST FTol Yol nyate) e nAYL FUY 4+ Yk oo AYAATo] By
€ 7 14.6% N 15.1% 2 A&eTo) b w3t 2 A4 W oleby| Wbl B 1A 4 Y AEE
volE HHEAd e YR FEew 24 re 4 continuous outcome measureE o] -§-5ho] spobt Ezl
TE DLET 15.5%, A4LST 15.8%9 0 AHHE o2 FHALAL A= AAE I 63 o,
ATe A4 14.1% W 14.6%24 ¥ 5 AL 9 F A, AAAS, FAY, 27T Y 1YL =
A glert IRHELT AYHEAT vste] 3 59 571 AxL 23 model 1ol49 532 A
agel FHgel O ¥ Aoz e, 4% 0.3684%3, model 1] 2543} <ol
T ABE Bl Yol E nHHEAR D AHY FhEol 3719 model ol A 0.37102.2 42 §4}
£AT 4T 2FolA dzol Eobyol mat F¥EE F & A EhiwA EAAQ S4E Yot e
7hslE kel 9lglen B3 A HEA T glojA= ARz 7} 2715 model MMl A& 0.40230.2 Abedal A
a2 kAol dAAE A, A5 el 9itH(p<0.01),



Table 6. Multiple regression of diastolic blood pressure
on noise exposure in workers

Noise .
exposure Model Mulélple R? F ratio
level
Workers in I 0.3684 0.1357 15.1240
the noisier 1 0.3710 0.1376 14,7807
plants I 04023  0.1618  11.2187
Workers in 1 0.3102 0.0962 5.9622
the less I 0.3137 0.0984 4.3125
noisyplants ;03250  0.1056  4.5517
Note ; Model | : Age, body mass index, smoking,
alcohol and family history of hyper-
tension
Model Il : Added duration of work and noise
exposure level on Model |
Model Il : Added mean noise-induced hearing

loss level on Model I

2y A4EF A4S FHAASE model I
0.3102, model II 0.3137, model III 0.32502. 24 =2
£ modelol] 4 BAH Fo4E AU e} (p<0.01),
E 6ol A9} 7o) F-ratior 4.3125~5.96228 4] 1.4&
ol vlsle] 2 AxE Ads 2 Aoz el

o] 9t7] date] Aol 71 4 gle AP A 7 gl
7 3E HAAFE 713 F 2 % predictorE 3}2+3}7)

st FHALAS =G Ae 79 F 87 2

Lo A TANEAAT M4 Z T2 2l

22 2AH clAe B Toll4s} o] AHEAAER

A ole} F3AATE 0.980001 A o+ AREY o

b Al A 0.1370019 25 ok

< AAAGF2A 47 0.8314 F 0.06782A EAIH
+ Fed g AR E e 9l (p<0.01).

Table 7. Multiple regression coefficients of diastolic blood pressure for the best fitting model in noisier plant workers

Regression

Variables cocfficients 95% T;:T?iftidence F Partial r?
Age (yrs) 0.2258 * 0.0584 —0.3932 4.870 0.0393 *
Duration of work (yrs) 0.0056 —0.0206 — 0.0318 0.019 0.0007
Noise exposure level {dB) 0.0917 0.0331 —0.1503 0.977 0.0035
Body mass index (kg/cm? x 10%) 0.8314 ** 0.2286 — 1.4342 7.611 0.0678
Smoking (packs/day) —0.0735 —0.2397 —0.0927 0.783 0.0029
Alcohol (g ethanol/week) 0.0063 0.0017 —0.0109 0.130 0.0261
Family history of hypertension 0.2734 * —0.2388 — 0.7856 5.114 0.0431 *
Noise-induced hearing loss (dB) 0.9800 * 0.1400 — 2.1000 15.640 0.1370 **

Note ; * : P < 0.05, *:P<0.01

Table 8. Multiple regression coefficients of diastolic blood pressure for the best fitting model in fess noisy plant workers

Variables Regression 95% confidence F Partial r?
Age (yrs) 0.2509 * 0.0547 — 0,2471 4.970 0.0610 *
Duration of work (yrs) 0.0053 —0.0193 — 0.0299 0.018 0.0009
Moise exposure level (dB) 0.0842 —0.2236 —0.3920 0.299 0.0015
Body mass index (kgfcm? x 10%) 0.7587 ** 0.1147 — 1.4027 7.103 0.0690 **
Smoking (packs/day) —0.0208 —0.0242 - 0.0174 0.001 0.0064
Alcohol (g ethanol/week) 0.0049 - 0.0005 — 0.0103 0.264 0.0163
Family history of hypertension 0.2128 * —0.4818 — 0.9074 3.843 0.0391 *
Noise-induced hearing loss (dB) 0.1992 0.0724 — 0.3260 3.535 0.0273

Note ; * : P < 0.05, *: P <0.01
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