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Effect of Noise Exposure and Psychosocial Factors on
Blood Pressure in Manufacturing Workers

Bong-Suk Cha, Sang-Baek Koh, Sei-Jin Chang,
Jong-Ku Park, Myung-Guen Kang, Sang-Yul Koh

Department of Preventive Medicine and Institute of Occupational Medicine,
Wonju College of Medicine, Yonsel University

This study was conducted to assess the effects of noise exposure and psychosocial factor
on blood pressure in manufacturing workers. The study subjects are 414 workers(243
males, 171 females} employed at the noisy department. The mean age of low exposed
group{{ 85dB) was 34.65+9.53 years, and that of high exposed group(= 85dB) was 36.37
+11.15 years. The difference in mean age was not significant. The mean and distribution
of working duration, smoking status, drinking status were not significantly different
between two groups.

The mean systolic blood pressure of the low exposed group was 120,01+12, 06 mmHeg,
and that of high exposed group was 126.27+13,84 mmHg. The mean diastolic blood pres-
sure of the low exposed and the high exposed group were 77.18:10,83 mmHg, and 83.46
+11. 22 mmHg respectively. These differences of blood pressure were statistically signifi-
cant(p ¢ 0.05). The workers in noisy department have significantly less work environmen-
tal satisfaction, higher job demand, and higher social support. The mean values of psy-
chosocial distress were higher in the workers of the noisy department, but the difference
was not statistically significant. ,

This study was to speculate whether the work environmental satisfaction and social
support modify the association between the noise exposure level and the blood pressure.

o] A¥e 1996WE AFeiFst Agofetdras] AT YR olFHS.
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The result showed that work environmental satisfaction could not modify the association
between the blood pressure and the noise exposure. Social support at work did not modify
the association. Furthermore, we evaluated the high job strain from a combination of
high job demand and low job control at work. Compared to the low strain group, the odds
ratio of the high job strain group for hypertension in diastolic blood pressure were statis-
tically significant, but not in systolic bleod pressure.

Hierarchical multiple regression analysis was used to determine whether the indepen-
dent variables contributed to explaining the blood pressure. After controlling for possible
confounders, we found that the noise exposure level was a correlate of the diastolic blood
pressure. But no association between the noise exposure level and the systolic blood pres-
sure. No significant result was found for psychosocial factor.

Key Words : Noise exposure, Psychosocial factor, Blood pressure
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252 d3kA] g RN, Lele] 4o ¥
Axlojza 3 5 dolx FrIAde] gl 48
o] Bfajoln], Zxrl Efajstn BEIt SolUA
e AR FAHAR R JAHILO, 1983; &%
2, 1994). ol#F ASL A8 IS vlEsly
A3y Gel BHE SWE ople, o8 AAAEE
dozict, ALFRe £RGNE dodln A&
A HekeHE ATske A2 2Ed: f3
21z} (biologic stressor) 2 #8310, ndR-S A
A7 A4S SEANE Yo, AFrIFAd
g zst @71%& L4A7171: @t NIOSH
2] Fakol] ofsha, <F 14%°] ZEA7} #E7]E 9|
e A& xEFHo AR (Niland® Zenz,
1994), A4k :=F21e] 50% ol4de] 80dB °}de
2gH 2752 vk (Lercher 5, 1993). %
guieke] A divke] S2A7E &84 =&
o} e, 19943 Ekaw g3 A 2gd
A 3,0698F 49 AL 1,746
56.9%% AA e, FAAA F M B AU
FAAEE By (BN, 1995), 255 mE
eZde] WGEE Hrlshe glo] FAa% A
7 5 o

olo] Wt Ao R 7|QI% TR AR A &
24 dA i ATt Hel AldEHAeH, 1 F
I AP g BHEE oA HUAR, 43
2 Al #e 7198 stk 28y 4E2F%

R A7t FAE dEle & e ofF
ol Esioh HIoh oA AR 2RAE 2dow
A3 S Aol Fridn Bndxn Slof
(Kristal-Boneh®, 1995), £33 3gte] a4y
o g A AFRATH R o Fa% 9|
€ 7Fch divield m¥ke Aot i
Age] P ale= g3, oy} st A4
5 7.5, 10 mmHgE A&Ho=2 2538 H¥y
gl 34%, 46%, 56%% Lasiy, AdAAZH
% 21%, 29%, 37% % Z23t22 (MacMahon
%, 1990; WHO, 1996), ot& 1Al g4 &
22 A7480E Y Wh=A nedsor & AW 9
A agie|7l wigeict, azia vjFe] g} W
A, Bt R AR FF FEALHY A5 R
(JNC V, 1993)¢l w29, F2&7] ¥ge] 130 ~
139mmHg ©|Avt &37] "ste] 85 ~ 89mmHg
A ABEe w2 FA gdoletn Fesl, o B
o] o Sale AIRER n¥Este R AN Jbw
Aol B, AdaAAgo old IR HAA=
oo Bxndta v ¢, ndske A9 s
B ooxgx A £ ot sejEtz & X 8HA
gon, ARESERE uff @ APoz Bagy
slo}, AERLE AR AASAY Felshe Aol
2R Fasict n¥ge] HEade gEE ¢
QAo Mgt o] FHH ajle] & AEE Iy,
Herel ZAY 2AF 1/2~1/3°] #4374 8ot
(Havlik, 1991; 957, 1993). v} ey o
W de] BN Bu fEE aQle A
7] olgl& Ao, AF WA diate] He A

&
o]
=

— 245 —



9287 Qxjelrt, webA] AIgiAtde] B4 {l)
iatel AL WD e APEY 94 28
ot #AAe] ¥3 ol IS & F Uve 2%
&S ARskd, O 22A9 Add =ZHs
QA4S FHHer s Hn AFHE
=28 5 g AVIE ol & 5 e Y
AFE FAE A8 e

I Fete] 433} geixte] |AE wEl d7Es
of ojsld, FEHAHE] AL #H YA &5 AF
S Fe B¢ 8o 343 Az (Harolds
Alfred, 1945; Hallback® Folkow, 1974;
Borg, 1977), fgeoldids AT £8x3A
& o] A58t (Peterson 5, 1981). ols} ¥
=3 TEAE dgezd F4xde A
£ 2x2HA Ylo] Asn ATBEHA Hn
33t At} (Lehmann, 1976; Andren &, 1982;

Mosskové Ettema, 1982). 3v vt x=Zo] -

Ate AYH 289 gt Hho]l yue A
(Green %, 1991; Lang %, 1992; Fogari &,
1994; Sokas &, 1995) %t A i En
{Takala 5, 1977; Hedstrand ‘%, 1977 Hirai
%, 1991; Hessel¥ Sluis-Cremer, 1994,
Kristal-Boneh &, 1995)7F 4ht=s glck, ole
Be d7AES 2P A &gl g 9
HadEe it FHET B4 W&ol Hja A
Aol sidkm ARz k. I 2 FelMx
AR AElA agle FF HT AT FEY T}

~ Th Hirai $(1991)2 £8& FE dlz QI3tef

A g 2Ef2 gaoln, AZe] A ASF
go] 152 wgso} glm, & ErFH e
1} AR A 2B 2ol ofs) Avfo] AEAA
olale FEE FAE F &S AMBYS =3
Van Ditk 5(1987)2 &2 #4A 5, Al
et (time pressure) 2 28kx%F ol A=)
ZE#a ARE FrHANAT, ago] At vz
= A e A9Es] of#$H, ol v
3l fside 25 02 Akizdne] 43Fg
oM e FIE FE3] EAsldel drlm Bas)
2 3k Lercher $(1993)2 25833} ot
WA, B ARHA A, 2TUFe T 2E
P2 At} A Yot viAe FTE E4
o}, mekd Aol Ael A§e 1 B4 38

H, B2, AR QA Fo JAwA o
AL VA AYzAT Aisld 2= o
3 ARANE FRANIN7) Bl 287 Yl
BAS FEer] Po AeINE 2 o U] B
e e 9989e nelsid 77 Wasol
o} gt}

o] Aol g AREYEA A=Y 5
4, 2287 DI, ARAE 2EHA F), 2
A el BA0] dla) AR nA Yo} A
Aozt A, 28x34Fd el n4SET A
2gFo R re] Weae] Aold wims By,
£, AR4EA 290 2gwd5Td) wal W
o olm g FEL FEA GeolEm, AA, 2E8A
REE, AAH AA, AR 4TE, AR A4,
A eA cEds S9 ARdRH 8de B4
& F 281xF 30 gt oy JYL nA
e E TR Pk,

I, HRohs o
1 ooy 8 Ameguty

of A& ZHE WA X9ge] 50%1 o149 AMd
T 2RA F AT X, g &g S
A7 ARAE e 2EAE gdoz Y.
F I 2¥Y 4& 583U o5 Age] 1d
ol8}ql Ak AFuiAelAl AjLdslrt. AFe ol
T T2AE 4147 (F7F 2439, A 171%) el e
™, olgoAl Fx3d HEAE ol&sld AT
A 54 3 AAdeE add ozl A A
A easiA rdh

AR AES &l He 2RAe 23
g 49 A goldA 3 E47)7F 238 &
<4 (Sound level meter with octave band
analyzer, Briel & Kj&r Type 2230) & &85
28 Z37] (Noise dosimeter, Quest Model M-
28) 8 ArEsle gAY HARAPHEE ABHL
2, ANAY 32 =9 e 443D, &
SFES Y99 FFAMN B AT 239 F
NHAE F AR Hadage] ohuiRE F7)e)
o dold AF(Frtad)os 45

YU 97T &5 kFo 97 AAH ¥t A
& R 43 AHEHE wiAE] Y3l SRAFEe

o]%,—‘_—-
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4 37] Aol AFAE RS € FEAL
ERech ¥ FHL 208 oY FHE
T F Y AHA FLERAE o183 75
7] 2 ojgy] ke AU, A, AFE &
A3l BMIZ Agstalen, 79l A3HJEE &
2 ¥ Zu20E 9 dULAE F3AS.

2, ZAHHA=E
b O A

EPfss ARIATEE B4, 99, &S
&, Fx, AENE, £255F, 5L, F9Y
H, &4 o8 Ex, A9 543
Zoagw AF2AEA), AR A, AR
Edx, BML 8% FozHE, a4 9 &8
Z& FFoin], FHMUFEEs 4GS F37] g
olg7] "dte g TR

ASxZEeiFe 7% 85dB pivke] A AHagx
Zolg} k9, 85dB oY A nAEweETo]
2} 3tk AHdd 547 AEAE A= Johnson
2} Hall(1988) 9} 258 HEAE FAHst AMR
dEn, AFLTEE 7028, ARRAEdLe 107
23, AEERAA e 107] §Fes Pdsigdd. 25
/A PERE 5E HER oS ogiukE: B
F GRHEREE, aleEnHog ARG YA
B e Karasek (1979) 2] J7xde)] uje} 2 7o
Tof AFAEAAE 22t 58 g ve oo
Wro] 43des FEsIHen, ARaTEe} AR
AE3E e 7)1FS 39 (median) 22 31
o}, 223 ARE AR @ SRR 94 § Z49
o2 vedled, 94 £9E8E 7EeE 9T
At Rl ABEdAE A2} gB9%Est dFd
Goldberg? GHQ-60% 7122 slof $2lve} 43
o APsHA 3 Bt AR HEA A% 2FET
{Psychosocial Well-being Index; PWDH & o] &3}
AR, 1994). PWIs & 4558%22 Likert
9] 43 HEFE o] &3} en], Z g (0-1-2-3)9]
AGE Fol o|F Fidste] A3t

Ay
o8
Urel ARlAITAA B4, 2987 BEE, 49

A 54, 48R AX D As4ded 2w

A
< HlmstEa, sk ¥ a0 d¥E Fe o 8

AEE vlumsiict. E=F, ARA Ax) % 587
HE7E aFxeFgEel] g "hel Aol A

E FRNeAE deolEgit, APH H5Ad ¢E
el JEEE dolur) f8 £3571 ¥4 140
mmHgE 7122, ol¢7] ¥4 90 mmHgE
NELes o six, AFLTEe AFALAE
FIUET 71FCR R3] i FAdoer FEG
¥ AF8FETE B AgAEde] & HUARR
©@Hg 71Ee R o 7 Fde n¥<tel wixpulel
95% A7 T

F27] L olgy] Ystdl SPWFE] vl e I
F& stepstyl 93 AAH ohFE AR (hierar-
chical multiple regression)& Al&istEct, ¥4
2 AR Alsided, 28 1ME oduy &
A& HAAH T3z, 2F 20M s A3l
A 8 9 AExEFES FYSden, 23 39
Ae 28wE5E5% 28 20 FUE ¥HE 45
A4 A (R o] FvherbE B

I. oAZn
1. HRCjARte) PlTEY S

2GR ] TR T2 F 4148 Pdes
2AE A @At 2439 oAb 171Heg gdAst
Ao 58.7%%F AAsA. AHF& 20071
33.3%, 30017} 35.1% = AAe) < 70%7F HeE
o2 FAHAY. BSFEL nFEolEr) J20H R
77.3% fon, BEFee= 1EA) 67% I3, &
£717k2 3 vigte] 18402 44.4%, 3Q ol
o] 230eg 55 6%% AAEAL Fue T,
715n, €1, /ey £l $F8H e 54
7} 57.9%%529, Fddde F9471 47.3% A
o AgeEFTEHEE 86dB vte] 2217} 314
H, 85dB °ld9] Agel s e T2A7F 1009
o]t} (Table 1).

2 MagTn nagwiiel Uets M, Hetb gl

AEAE|H 221 8|

ArgreETy nAhSEFTE vlad 2x, o
FAHE Ao eE3T 34.65+9.534, A=
T 36,37111. 15412 oF ¥t & o]t R
on, i SFASF JAl Iz 2,560,499 2

— 247 —



2.55+0. 50002 AolE RolA] gsirt. 14 HE
Fdege A2 xdT 85341011708, nhFx
23 9.00+10.79719 2 nAFwFTol Aidx
ZFo] ¥)ste] B FAFE HPgout FosiA] ¥
gten, 2 SF3AFY AL A7 1.01+1.23
3, 0.87+1.3332 AL&xFHTol U L F
AE 9o EARe 2 KeolslA] st
ZAZA BT FENEYS AL SExET

Table 1, General characteristics of study subjects

120.01£12.06mmHg, ZAS=EF 126.27%
13.84mmHg °len, BF o|dNP¢e A2
&7 77.18+10.83mmHg, 14 8x27 83.46
+11.2ZmmHgEAM, $57] 2 olgr] ¥sto] Ak
Sx&To] ¥lg nigxEFo] Thes, FAFH
o2 fojstdth 28y #BE AAHFa)se 24
23.01+3.35 Kg/em®, 24.95+2.87 Kg/cm’e 2
F 3719 Aele g (Table 2).

Variables No % Variables No %
CAge Religion
- 29 133 33.3 None 198 0.8
Christian g1 20.8
30-39 140 3.1 .
Buddist 8 20.0
40-49 85 21.3 ;
£0- a1 10.3 Catholic 29 7.4
’ Others 4 1.0
Sex Work duration »
male 243 58.7 < 3 184 44. 4
female 171 41.3 =3 230 55.6
Education (year) Noise level
< 12 320 77.3 < 85 dB 314 75.8
=13 94 22.7 = 85 dB 100 24.2
Marital status Aleohol
Unm?rned 114 28.9 Ves 994 579
Married 264 67.0 N 163 491
Devorced 16 4.1 © ’
Income (10, 000won) Smoking
< 100 262 63.3 Yes 196 47.3
= 100 152 36.7 No 218 52.1

Table 2, Mean values of general characteristics and blood pressure by .intensity of noise exposure

Low exposure

High exposure

(< 85 dB) (= 85 dB) pvalue
Age 34.65( 9.53) 36.37(11.15) (.18
Work duration 2.56( 0.49) 2.55( 0.50) 0.90
Alcohol {freq/wk) 1.01( 1.23) 0.87( 1.33) 0. 34
Smoking (filter/day) 8.53(10.11) 9.00{10.79) .69
Body mass index 23.01( 3.35) 24.95(28.70) 0.50
Hemoglobin 14.38( 5.05) 13.19( 3.63) 0.01
Cholestrol 196.96(16. 34) 264.22(28, 95) 0.03
. Systolic BP 120. 01(12. 06) 126, 27(13. 84) 0.00
Diastolic BP 77.18(10.83) 83.46(11.22) 0.00
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A8 gRler RE wER, ARHA]
2}, AF/TFE, ARAEd, AR AEdA
5 ZARIRIT. A A% 2ag v Arg
edFe] B3 ¥ 283 UExE Ben,
AR HA A% HFQTE B AFAEYLS Db

Table 3. Mean values of psychosocial factors by
intensity of noise exposure

Low exposure  High exposure
(< 85 dB) T B
Satzsf'actlon of job 3.93 5.00 0.03
environment
Social support 5.63 6.76 0,01
Job demand 1.76 2.04 0.02
Job control 8.30 10.21 0.01
PWI 40, 66 42 46 (.53
PWI : Psychosocial well-being index
—— low
satisfaction

—a—high
satisfaction

low high
Noise exposure

Flg. 1, Effect of satisfaction of job environment

on noise exposure level and systolic blood
pressure

DBr

q i low
satisfaction

g hiph
satisfaction

low high
Noise exposure

Fig. 2. Effect of satisfaction of job environment
on noise exposure level and diastolic blood
pressure

Bk A4 1H
B A%E B3

& oTTHY uEx
7t XA # 9\1-‘67}, & E‘-‘?*%%’ VSTt AR
o ot hdse BIE AT dertE @
ol & A3, Fig. 1, 20§48 o] ALl
U3} A ZFollA] —?-@'73 P&z me} #eh
459 Aolg HRlen, e OFEE S
g A 2EA A Eﬁ’}"z} %‘4 oFt A AAE 2
ov FAACR %—"—]'3}7‘] Ystel, Wb, AR AR
Ao A TR Exe] Avlels d@i] AR
HRA7F & To] o Yol ¥& AP Bo ¥
Wdee] ENE GFATA Eadch(Fig. 3, 4.

N Y
B 130
125 |
120 F 1 10w support ]
—2—~high support
115
s

tow high

Noise exposure

Fig. 3. Effect of social support on noise exposure
level and systolic blood pressure

bBP

—+— low support
-@-high support

low high
Noise exposure

Fig, 4, BEffect of social support on noise exposure
level and diastolic blood pressure
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4. ZH EMol| g gete Hixm|et
95% 1277

Karaseke] AA1E ndd oie} 2ol
BAENE UL 7I1FEo8 el 4719 gt
o2 FEF &, ARSTFSr ¥dn ARapE4o]

e AVHARE P1Fer s 2 v 37

Table 4, Odds ratios and 95% confidence interval
for systolic blood pressure by job strain

5 B ol nEY Y=l wE wiahy)
ot 95% AgTHE FEAh WA $57) dste
B AOG e Ziger e W, nUAHG
(2 AFATFE + @& HRAsAd) e 6ast
2.28 (95% A1g73F 0.78-6.71), %3 HA(¥
€ AFRTE + ¥ AFAEY) 9 vAhE 1.54
(95% A=w 0.71-3.3N 0102, %4 D

Table 5, Odds ratios and 95% confidence interval
for diastolic blood pressure by job strain

(dds ratio 95% confidence interval 0Odds ratio 95% confidence interval
Low strain group 1.0 Low strain group L0
Active group 0.95 0.29-3.12 Active group 135 0.59-3.26
Passive group 1.54 0.71-3.37 Passive group 1.3 0, 74-2,57
High strain group 2.28 0.78-6.71 High strain group 3.5 1.48-8.34
Table 6, Hierarchical multiple regression of systolic blood pressure on selected variables
Model] ! Model 1 Model I
b T b T b T
Work duration -0, 82 -0.44 -0.23 -0,12 -0.54 -0.27
Smoking 0.13 1.39 0.08 0.83 0.09 0.89
Cholesterol -0.01 -1.26 -0.01 -1. 48 -0, 00 -1.58
Hemoglobin -0.31 -2.17" -0.33 -2.26"° -0, 32 -2.23*
BMI 0.02 0.49 0.02 0.53 0.02 0.53
Alcohol 0.95 1.13 0.77 0.91 0.75 0.86
Age 0.21 1.98° 0.25 2. 18" 0.28 2.40°
Noise exposure 0.42 1.79 0,21 0.24
Satisfaction® -0.49 -0. 49 -0.61 -0, 59
Job control -0. 35 -1.52 -1.39 ~0. 26
Job demand 1.56 1.46 -26.28 -1.08
PWT 0.01 0.08 0.99 0.99
Social support 0.42 0.93 1.35 0.14
Demand * control -0.31 -1.69
Noise * PWI -0.01 -0, 99
Noise * support -0.01 -0, 09
Noise * control 0.02 0.31
Noise * demand 0.37 1.27
Constant 118.80 81.91 93.69
R Bquare 0.05 0.10 0.12
F value 1.74 1.68 1.49
Signif F change 0.15 0.41

Satisfaction® : Satisfaction of job environment
PWT® : Psychosocial Well-being Index

*:p{0.05
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(e AFLTE + £ AT HApE
0,95 (95% A=]H3F 0.29-3.12) o}, HAHe
2 felsiAle kst (Table 4).

olgk1Egte] S 1A e AL wapst
3.51 (95% A1=)tzh 1,48-8.34) 2 7F% Ehon,
FEa AR 1,37, 95% ATz 0,74-
2.57), BF& AR 1,35, 95% AT
7+0.59-3.26) Folaled, ngAde] A% A
249 vlud@ o ¥ge] HYPmrt FAYgHe
2 o)ttt (Table 5).

b, fAIH CiEEEH

427 9@ olg] Yge) SPMFEo|
e sjetelr] 8 AAR TEHAENE YA
Ao, 2y lolNE $3718%e) 2S A9 94

Azto] 3o Tg=EAon], ofF 5% o]
Az, B3 29 A 3ME &g, AREAH
89, W4EIe 438 A3E modd Hes
FEAEAA 598 Kgted {Fod wge el
on}, Aug ZyHEel gk FEE E=§ fosky
%9kt (Table 6).

ol b7l ste) AL Aty 54 F& AAN ¥
FARY BY 1Me Fo daot 98 2 A4
Agon of 7%9] dde] e, 2y 264
T 2&xdE5E0] #9488 B dAgHAon, o
Bo] 12%2 7YY 28V 2255
23 29 MFEL J3AEAA 1 EHE 2] 9
& 2y oM dhEE VA Rhlen, #
olslA) AYE Mex i Table 7).

Table 7, Hierarchical multiple regression of diasteolic blood pressure on selected variables

Model 1 Model | Model I
b T b T b T
Work duration -1.90 -1.18 -1,32 -0.78 -1.45 -0.85
Smoking 0.10 1.29 0.05 0.61 0.04 0.54
Cholesterol -0.01 -0, 64 -0.01 -(). 88 -0.01 -, 83
Hemoglobin -0.26 -2.08" -0, 27 -2.21° -0.27 -2.20*
BMI 0.00 0.03 0.00 0.05 0.00 0.19
. Aleohol 1.20 1.65 1.03 1.42 0.92 1.23
Age 0.27 2.95* 0,32 3.24" 0.32 3.21°
Noise exposure 0.41 2.03" 1.15 1.55
Satisfaction -0.53 -0.61 -0.42 ~0.47
Job control -0.29 ~1.46 -1.33 -0. 29
Job demand 1.73 1.90 -1.70 -0.81
PWT 0.01 0,36 1.26 1.45
Social support 0.29 0.75 8.54 1.06
Demand * control -0.09 -0. 59
Noise * PWI -0.01 -l.44
Noise * support -0,09 -1.02
Noise * control .01 0,27
Noise * demand 0.23 0.94
Constant 74.35 37.61 -25.21
R Square 0.07 0,12 0.14
F value 2.15 2.19 1.76
Signif I change 0.04 0.64

. Satisfaction" : Satisfaction of job environment
PWI® : Psychasocial Well-being Index
*1pC0.05
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V.

L

A A& Aty BUYE GolrRr]
Blo] @2 dE ATFEC] A ey 1 Ade
Ax}EA geny, a2 AIE Hile A= 9
£x gttt dricle 98 $EAG 247 X
o] glen], °|& &A%} HolM e d7idat]
A%, xFVIE B Fejek ¥ke] A ¢
A7), gl Oig O 833 80 2 fEAR
of it A% A T AR AFE FES 1
2ok g,

Apoidael gt o Feke] AT d¥RITE
gdeg ¢ A7t ZEAE dites ¢ dT=E
FEE £ vk duly ke A B S
2% AFE A9 o]FojR|A Ysivtn B $ 3,
ax] FEEEH SRl (MR F, 1989, AEF
FE R (2AY 5, 1990)2 dFoR qzAlE
AEgt A7t sigt, o & divkere 2225 4
o2 3oy, AYHEAAE ez I dF
(Sokas %,1995: HEA 5, 1996}t nagxE
& dgez & d3vt ok 3E ks
oF YEA AEE FHSHS Y] 874
Aol /8% &ulo]l Utk e FRSHEAE
e & ASol A MFe] olelge] o
M, AY&Holate AWML E Ao Ed &F
EEFEo] 85 PlXe AYAHA IH/E BY] o
299, n¥LA AP 2FxEF F 94
(cochlear} %€ #¢& 71540l len A3t 8
Aol Aol At (Sidman F, 1992; Araki 5,
1992). ofol wet Agyt dgte] #AY Al &
g FEL ol &l E433he o] dwtzeln,
of AFME Z} ARGARNA WAt ASE 5%
st EAe] ol&EY. DAExETE U R
§ AYe dAAE sk VSRS BE8] &
Hagol led, Selvielel B¢ AFs 5(1987)
< 3 L7]1E 90dBE 71Eo= 42 A7t e,
-&71E olslelME AFH & F JoenE @
2 ATFAEL 85dBE E2 R AASTE WFE
7357} geon (Fouriaud %, 1984: Yiming %,
1991; Hirai 5, 1991; Green %, 1991, Lang
5 1992), olHY W& 80dBE 71EoE & BF

= ik (Fogari 5, 1994; Kristal-Bohen %,
1995). o] @FeME gl Uizt AP A F
o2 A 22T Aol Fd FAdl lw, =
Z 90dB ofstllM e Ado] 2% e J3Fo] o
Hetnz AdutzEoz @ ATFRAEC AHse
85dBE 71Fo2 34ETH XHASTLR o
S At
Z2fol gl vlAle 98 e 2¥G dde
224 Ao g AFolA f2i7t HE] H
A& FFextolt}, ol AFE HY WA
afiedo] A4PA] JTE vlxed oM
AA) Eehg £38H Bobskdch wEl ¥k
FAshe ol S8A7IA Qs Aol At
gyt el fd-hAd dEge FolMwe g
Z, Bxsd o3 Fiol Fedche Burt 3l
X (Lehman %, 1976; Andren 5, 1982), &%
A deket i g9 ozt doevz (oF
4 5, 1984), olF wWivt Y¢S SF= AL
g3 gehd wgdEly] olgokn E F givh oA
o] AFAE W7 AF ol 27t UAH &
& e B2 U] HYEHE uiAEr] 98 2=
A5l A& 7] Ae ARIFE WEI Y-S
784

AEHAHA 25T Aol A ATdA
F ¥t S\l Ste Bane wrnt osvd
28k g AEM e 4229 Y wHL o}
e BIAsitt, ulebA o] F WHgie] fAo]
g olrr] flsiA FoEG Fo% AL g9
eEse ZINEY 2HY F de BE FEsY
{confounding factor) & 3&dhs Aelth. Lang
5(1992)2 |7, HvtE, &5, 94 F9 &E¥sg
o1& wiA)slaal s1%lx, Kristal-Bohen $(1995)
& E3aez Iy 5 Wt olgl 2 ihy
2x T2 XTAIPIE sl en, Sokas 5(1995)
& FHol} RIFe] xlolof WME ANE FAISIA
E3] I fAe ARAHE Axr ¥t
o A#Ho] 9l (Schnall, 1990}, ©t& Jd Hro}
& Jde] A[YY 2B 2 AR A7
Fo] Fux BEuHzn glew(Van Dijk %,
1987; Lercher &, 1993), AlRAeld B A7)
AL e By 2Ef2e H4FE FEslo
(Michalak &, 1990) 4yt A3 Er} ogx

r2 fe 2

¥

PR S

-g! tlo
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3ol ¢ A3 wreshe Ao oz gle
22 A2x230 dgte] $A4E Hax ¥ ge
wt=A] Al4delE AE melshe Aol 27HR
itk uebd o] dFdME AE4Eld 8Rles
2R w2, AAH AR, AR aT7%, AF
g4, AEYEAR 2B AE 2ARBIR, 29 9
n] el ool HEUAS A3 EeE B ¥
£ 2R I BRAE golR A} st

AT Az, ARARAE 8L AigTd ¥
DagTe] TFHRE UExt ¥I AR LTt
Eston} SAAcR FosA gAY AEHx
FZo) BAETA ¥ AYE Bon, £57]
g oolgr] UE nAgTINAM fesk Eoh
ol Rose £(1979)¢] & FATHE ddez 3
7 2/ A3 35 ARRgel FFEAAE
gohg AsA7lths R1ush, Van Dijk 5(1987)
o] YA 2ZixFo] B2 IFHE UEX, w2
FAA R, A gub § Yy dEd A2 Y
Axtete B39, Cottington 5(1986) 0] &4}
AR Azbgoer 2RI Z2A FolM 1¥
&t a0 oyt AFFIdRT feosAl EstT,
ol AU zEdlx AFo} wE} Aelrt gltke
A Akt olgge] 282 & FHF/TF
= 2 A~EfA9 ArHadditive) v A5EHEE
o}, v SR8 e AFAAAE 2B
Hzoll diFt Zidel dd AFE HWYPAFn
{Cohen, 1988; House 5, 1988}, 1 A%} ~Ed]
2 FEE A3A7E AW e Rer delF
slch, o13ne SRR wEze AMEAARS &
SrE wE gl A dge F AU/
gt Fx7F Yasith, o] ddoMe AT (F
2718k 120.01+12.06, °lgtr) ¥gh; 77.18%
10.83) o H&] mASF(F7185) 126.27%
13.84, ol€k7] ¥k 83.46:11.22)¢] & ¥4
B9z, olF TN wExd] wel oAl AEs)
o AWE Ay, nAgTdA B TR 9E
* Aeel F£&7)18%0] 126.9+13. 4mmHe ©)
HlE), EL SR UER 9 £371Ygel
124.9%15. TmmHg®2 2587 wHersl dks
BEc AFEINE Bk b, o] @A AHE
- AHAAY A TAST] 288 B A2 2

HAZ, B AFAHAA 2ExEeES e

TAE FTAAe7te AHEstes] AR FHA R}
5 Ao WA E AATA R ol
Unden $(1991)8] 22 ARBAAA} £218%
< Z7MNFde 20} Sokas 5(1995)0] B3
25FA[A F ¥gel ¥ AP (Sub-Saharan
African ¥ Asian)°] 7IEA12] 2 A3 AAE
o HA w3, o Be 2E#HAY AW AL o
A% Azlel dxstA] @il olel]l diE Sandler
¢ Barrea(1984) & AR HAA|7} 2E# A 75
FEFE T F AR ojAo} AR AP FHE &
AU ofd Z9e) AR ARHo|Nertehs A
of iz ¥RH AHsE AASER o} A7 A&}
dzielz Y. 3 Yele ARHHA A FAHE &
(negative) 9] TAZ} Ex=o] Z3vye] Ea|7}
AEE vt glen], €47 ARAANAE o &I
o Z1EH AR gigh ol ANeH ek 2 7)
THE @A AR A HARe GoE e
H RZEE ZF2AE A= wAE & o
(Payne®} Jones, 1987)3 s SE O AAHA
AT 848 AlARBHAL

AR 4E) A gQle] = 2 Z9o g o] TN
= Karasek®] QAU 24§ o) R3] A
B3 dohae] HAS Auusit, d7dn £
718ste] A8 A7 2757 £32 ARAEAel v
& P DA vlabE] s} 2,282 oFgE WA o]
Aot FAFHoRE Fojse Wskdt Zey
olg7)¥ gt nIAF Gl WM A} 3,512 BA
AoZ frojste] n¥Ske] HEFLR ASHAUA,
o]% Frankenhaeuser®} Gardell (1976)°] A
TRAe] Aol AL qlo] ol HWE] o=
A ZAishol dHE 7le okl AMAAYE Fol A
PH9 q7t 8 & don], o FAYL Neus T
(1983} 0] g7} Biixo] ZE3tA dgE fust
e AYew 71y AR dAXsHTh oHF Ax
€ TEAE] A AFaTEst FFAEA o
Z2zke} A7 2 AF Aol 2y f-Agel
A& AABhe Aeln, 7]E2] Karaseke dF
2d-S AFHPA A AREN X s el

a3 ] G%E vAe 890e FololH,
oz EPIALE FAT v £33 g #AFALS
o= HEQIF? olF Yolrr] fj5) Be AFAE
& B A o SPUSEL] TE AAE F
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AR wes AR, A1LEH] A M
Aide) ZA9g sltsknzt HARYE o) 8stn
it RE d3e e THUFLE % de
W, PR dsusg BN g B2E =F
{(Jonsson®} Hansson, 1977; Talbott %, 1990;
HER F, 19962 +%7] 2 ol 1¥gydE 4y
7jEo ol A= It &FHY
ool AS dE =F(sMdstet A58, 1991
Lang 5, 1992)¢lA 53 ¥p2 B4sidovt
g REe] dFoa AR o) B3} o] |dF
dqre 8 9 2&FES dSNSFE 3, F
Q) S £57] @ ol e r FEE}
& zZiztel & EPAFEC] vAe S gotE
stew, o|& stetslr] 93 SAH dFHAERNE
AAEEy. o A9 #5850 2%, %83 ¥
A gio] HAH) TF=ERoH, o 5% AW
o] QT, A2&xEFEL FAHY RFEE B
ol 2 :, 9] oE ¥t fot ¥R A
gi5z] gy, ¥, olg7] gtelMe 4Rty &
A 5E IR Z3AAD 2E 1M fel¥
At A3 2 A2 .05 R, o F s
Z O8NS F 7% AEE 7 AU aF B AR
A2lA 8AL FUF 2 20M e 25T F0l
Frodt Wige AAEgen, ARUHEcE do @
#Ado] s JAF/FEE AAGY FoA¥ FEE
Bolon), Mol 12%2 ZFrlsdc 2y &
SedeEn 2y 29 ¥MSEE AIIEAA B
Y oM AEYE F7HATA RPen fejt
e A

olg &FXxIFEd ot ddHE zAME
Lang 5(1992) 8 d7old 49 d&Agz
Y, ¥NEAS, SFF, 2Gkdol fofd ¥F
2 AY=iddn, FUE afede] 571 2 ol
71 "t st ko) AmIAvE o H3rg A
T e Aol UAT REAoR AAsIoH,
Green 5(1991)9 QAyolM= ng#E Sl 2%
o] folehA] RRAT ARG FAM Lfe
ZEE Fof dpeln Buste] Ado] gl
A F F Urhke AL UG 5 o
Aol 447t Fo% HEE A=A,
olg}l A FA=2 wolEgA D A e gor},
AR dyztel 9% nuUH HAY |Qle By

(HdE 5, 1981, 5, 1995) 3t Sz, m¥
o #xpe) Wiy Itel HY Py} Aol Yo vy
dseo] tie Kakw st

ojelo = WAF Age] AU UiFt Baue ¥
o} (Fogari £, 1994; Sokas %, 1995). #u}
Kristal-Boneh $(1995)¢ 7% Aud4e] o2
AR 2EwErTol Fo UeR A=A
F27] g olgtr] Ugtele FojskAl gol $ele
A AAsA] gk, S A7 AL AE3
o} o]FHE (1987) & o]¢7] e n4SE Aa
SwoB o] BAF A 2ExF5FEL fo
R ¥R, RAEFTON Sl fosin
Boadct s 453 (1990 € &30 Ae
© FelakA] @star, o]gr] ¥bellMul AW
7t felstdn Ranstgch 2Ed 5019962 &
71855} A S dAelX FHASZ 2550 1Y
%ol EAER Ag=Een], 29 FAAY, 4
4, 71E"o] fojsitin Rusan. webd 28
A77 Y A ol Fo]AlA] grol wlmlr)
olgAlul, tiREel A <k YFAAAF B3
a2 qlil, A rEH 9o AFBAS /9
A gthe 9FE OE A2 UGy ey,
FHALEFHRESTE, 258N )7 FEHoR §9
¢ 4R Basa lvh meb FAcd dTe
ne At $£& gAY, SFUFE olEssle
71EE& AzFAV, EAYE geisha ofnisd
€ d%E 8 & ddn B F olg. AR &80
ol vzl Bdte wiAsy] ojelen], AR
230N HFY dH S BEoln AFo AR
of olAle Fuktd AIE pskA] ekevid St
172E g Brksrle offo.

o] A9 MEHez A, dFAHe] 22AE
tdog A&z dazAleln], AT gAY Jo
Ae] 35,0641 40t] of&7t 70%E ARA|3) v
aA e FoB A5l 3o, FEvet AN 2
2RA dutslstrlo] ezt ot &, T4
40) | 2F AlFAe)] FjA "elew EH3s)
o Hristded, olzle]l A 22Ae] AdA 4%
S WEY 5 derige FAZ A" 5 U
YFolM e dele] dF WES ANEY, F2EY
& 23 (ambulatory monitoring) st W& o]
3t 21 (Green 5, 1991), 1% dAelA] o

o 12 g
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Berel gaAo] gk AR, o dFdMe &
Haje] 22 222AE ez e
a¥stel fgagiel ¥  sle tE QxFE
2EkA] Zetgh A, nhEHAd ERshe
23t 3 n¥PAPL AJ[T{HAY HAY 7EA
S A kA Yol BATEAR A3t (healthy work-
er effect)7} A3l & & k. 12y o
A7 OE AT neizA] @2 A¥sde=z
A ALEl B A QIAME ZASI & A480% ¥
Aol dgtoll vlA ¢ e ZHE B4dte /84
S Az ok, gew AR A8 ekt #
AZE 738 5 de AAAA AF7t o]FoAof
g Aot}

dio i

V.2 <

o] A7E AHxE WA A9l 5090 o4 A
ZF ZEA F 138 ol HS¥Ad 2%sm, =l
28 ESAZARNE e 41498 3 (EA 243
%, oz 171%8) & ddes 0. AibExdT
I n2ErEFE e A9 JFdgEe Ard
i&d 34.65+9.534], nASNE=EE 36,37
11. 15412 F3tel & Aelz) gilern, 37 2%
7Y oA 22t 2.56+£0.493 2 2. 55+0.50828
Aol d Bolxl i), kel AL, BF #3719
Re AALExFTo] 120.01+12.06mmHg, 14
L& 126.27+13.84mmHg °l.e9, H7 of
22189t A4S 77.18+10.83mmHg, 1
2EEET 83.46%11. 22mmHg A, %7 9
olghy] o] AiSiEdol HlE] 4 Tol
Eston], EAACE fostAch. Akgaleld 29)
< BaEFxETC] ALLEET vE e 2F
87 DEEFE BFon, 1 &5kl AREHA
Aot AR e @ AFAEY L ghoen, Fo3%
Aol & BHth 2EYA FEL DAFEETC] ¥
£ 7A%%E B o) 727 Aol g HolA gl

TRUNEEI} Aol 23 AMESe] F54E ¢
NGy derts AWE 243, 348xETN
EL TENERE Xd 22 9gidse] 9%
H3%E 2Qch a=jy 2 B3e 2A] ¢t
A, AR ARR Y e 2FUET dAde 2

— =2
2] AlE AR} g8 Fol v el w2 S

Bo "t AdE 3l & gl A
A BA4L #5718 Ay 20D uiA}
H|7} 2,288 @A o] gide} FAgHc 2 fo
sl ¥ttt Wk, oler|¥ e I el
v 7 3512 FAALR fojile nEgel
Broz d &=t

oA OFE B, &84 A5 o
Fot g4To] FFA] TF(pd0.05) H Ao,
o 5%9] HHgo] AUx, 19 WFE KA &
sreh, ofgb7l WghelM e dukd B4 55 2T 4o
EIFAMAY 28 loMe FoFt Heot 438 2 ¥
HMaglon oF 799 dige] e, &g L A}
H4eld 89E FYU$ 2Y 2Me 2SxEFE
o] Folgt Mm My=en, TG NEEe
Aol AP0l U AF_TEE AAY (p=0. 058)
o} ol £E& Bon], Aol 12%2 57}
Aok agv AgeEEd) 2329 HeES 43
ZEAIA 2 S B 2% JoiMe A9y T
7712 ZRoo, fed dee gl
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