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= Abstract =
The Relationship between Noise Exposure Level in Worksite
and Workers’ Stress Symptoms

Kyung-Ok Park' - Myung-Sun Lee?

Department of Health Education the Graduate School of Ewha Womans University',
Department of Health Education College of Education, Ewha Womans University’

Health services on industrial noisy environment have been provided only for noise-induced
hearing loss management until now. But gradually, modern diseases and death have come to be
related to stress and mental health deeply, therefore noise-induced mental disorder, like a stress
became very important.

In this point, the purpose of this study was to analyze the relationship between noise exposure
level in worksite and workers' stress symptoms. This study included a survey of 786 manual
workers selected from 89 worksites in 21 factories in Puchon. The results were as follows:

1. For demographic characteristics, most of the workers were males(80.8%), the 20~29years old
were 34.5% and those who graduated from high school were 65.3%. The workers whose monthly
income ranged from 500,000 to 800,000 won were 37.5% and who have a religion were 47.9%.

2. For occupational characteristics, workers who had worked 1~5 years in the factories were
33.0%. Those who felt much for them workload were 43.9% and who worked more than 8 hours
a day were 73.9%. Those who were disatisfied with their job and pay were 31.9% and 50.6%.

" The workers who responsed ventilation condition of their worksites were bad were 51.9% and
* the dissatisfed with working environment of their worksites were 45.9%.
3. Workers who were suffering from tinnitus were 53.3% and those who perceived hearing

loss were 50.1%. Persons who reported they always wore earplugs at work were 35.4%. Those
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who felt earplugs bigger than their ears were 30.6% and those who experienced eardiseases
caused by earplugs were 25.6%.

4. For the noise exposure level in worksite, workers who were exposed to 80~90dB were
30.3%, 90~100dB were 26.4% and 50~ 7048 were 19.2%.

5. Workers' stress symptoms were significantly related to marital status and their monthly‘
income(p { 0.05). Workers who were single and had lower monthly income showed higher PSI
(Psychiatric Symptom Index) scores than those who were married and had higher monthly income.
Higher PSI scores were also significantly related to 1~2 days night-work per week, much for them
workload, dissatisfaction with their job, and bad relationship with their bosses and coworkers.

6. Higher PSI scores were significantly related to severe tinnitus and perceived hearing loss(p {
0.001). Workers who felt the earplugs they use did not fit their ears showed significantly higher
PSI scores(p { 0.01). Workers who reported that they did not feel they need earplugs showed
significantly higher PSI scores(p { 0.05). Increased experience of eardisease caused by earplugs
that did not fit were also significantly related to higher PSI scores(p ¢ 0.01).

7. The higher noise exposure level in worksite from 80dB was, the .more severe stress
symptoms including PSI subparts were reported; Anxiety, Anger, Depression, and Cognitive
disorder(p < 0.001).

8. According to the results of stepwise multiple regression analysis, factors affecting workers'
PSI scores were perceived hearing loss(R’=0.160), noise exposure level in worksite(R’=0.110),
realtionship with coworkers, amount of workload, monthly income and relationship with bosses
orderly and the total R” of this 6 factors was 0.371.

9. The most significant factors that have impact on manual workers' stress symptoms were
perceived hearing loss and noise exposure level in worksite, especially noise exposure level in

the worksite was the most affective factor on the depression symptom.

Key words. Stress symptoms, Noise exposure level, Industrial workers
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Table 1. Distribution of Variables

Characteristics’

Variables

Dependent Variables

Stress Symptom
(PSI)

Independent Variables

General Characteristics

Occupational Characteristics

Noise exposure level

Hearing ability and earplugs condition

Anxiety

Anger

Depression
Cognitive Disorder

Sex, Age, Marital status, Income, Education, Religion

(Working condition) Duration of work, Hours at work, Job satisfaction,
Rest time, Shift work, Night-work, Workload, Pay satisfaction,
Relationship with bosses, Relationship with coworkers

{(Working environment) Lightness in factory, Ventilation in factory,
Working space, Working environment satisfaction

Noise exposure level in factory

Tinnitus, Perceived hearing loss, Whether company give earplugs,
Whether wear earplugs, Usefulness of earplugs, Eardisease caused by
earplugs, Fitness of earplugs

3. XIz2M dHYy
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takel dubd B4, 24 H A, ASEESE, HY
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Table 2. Distribution of General Characteristics Table 3. Personal Distribution of Working
: Condition
Variables Values Person %
Sex Men 635 808 Variables Values Person %
Women 147 18.7 Duration of Work yr{ 1 122 15.5
No response . 4 0.5 i<yr{ 5 239 304
Age yr ¢ 20 23 2.9 5<yr¢ 10 259 33.0
30 < yr { 40 264 335 15=yr 43 55
40 < yr { 50 182 232 Hours at work 8hr 198 252
50 < yr : 44 5.6 8 hr<10 266 338
No response 2 03 10¢hr<12 298 379
Education Elementary school 53 6.7 12 ¢ hr 17 22
Middle school 162 20.6 No response 7 0.9
High school 513 65.3 Shift work Yes 186 23.7
University 48 6.1 No 600 76.3
Ni
O response 10 13 Rest time Yes 607 772
Monthly won ( 500 . 119 151 No 177 225
" 1{1c10me ) 500 < won { 800 287 36.5 No response 2 0.3
unit:1,000won)  gg0 < 1,100
1.100 < :vvg:: 1 2:2 ig; Night-work No 423 53.8
b : per week(day) 1~2 74 9.4
Marital status Single 306 38.9 3~4 254 323
Married 467 59.4 5L 14 1.8
No response 13 16 No response 21 2.7
Religion zes ifg 46.2 workload A little 20 25
(s} 521
No response 13 1.7 Proper 420535
Much 345 43.9
Total 786 100.0 No response 1 0.1
Pay satisfaction Not satisfy 398 506
So so 363 46.2
22274 glopq 2L BA) el 25y Satsty 2 3
: No response 1 0.1
T 14 mEkl 22 AARE W 59 o 10d — X
N Job satisfaction Not satisfy 251 319
okl 2247} 33.0%2 7VE B £XSHT 19 2 So so 413 526
PAIZEe: 8A17k0] 1987, 8A|2F ol do] 5889 02A T Satisfy 122 155
237¥e] 273 o]0 812 817t o] de] 2% 33 93 Relationship oed e
on] I lolAls 186 0] Wi FE ks 2 with bosses Good 166 211
2% FAAZEE A W 6078(77.2%)2) No response 5 06
5 - Relationship Bad 41 52
o o [+] Lo (o] =0
Z2A7F FAARe] sidka SR e 1533t of with coworkers So so 413 52.6
Y G oRPAQ0l gl 247} 53.8%2 A7) Good 3L 42l
Rke] 3 o) 4S AR AT e 1 U
Total 786  100.0

A o] Brin SR AL 34578 (43.9%)°]
U =2, FAiERE BEA dethe 22}
50.6%%2m dAel Ag Euke 2 e 224
7} 31.9%1 sidatoch. T3 dakete] BAIZE Eoka
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Table 4 Personal distribution of working

environment
Variables Values Person %
Working Small 270 344
space So so 393 50.0
Spaceful 123 15.6
Lightness in Dark 209 26.6
factory Proper 562 71.5
Too light 10 13
No response 5 0.6
Ventilation in  Bad 408 52.0
factory So so ' 336 42.7
Good 42 53
Satisfaction of Not satisfy 361 45.9
working So so 389 49.5
environment Satisfy 34 43
No response 2 0.3
Total 786 100.0

3) S7U A B9 L 25T g9
QTR AR oI A B
82 AR 4199 227} o|EEgel sitm
Fa3lglon] TV Ao eIzt diste v o 2 &
27 Qo] BHEE =2 Pt A8 Qrk49.7%), 7+
B B(384%), AF TRTHI04%) £02 $HEA

o} x5 S Avpl Alge R sloA AFske
Al A 2EERE Z227} 51.7%A K Table 5.

Table 5. Personal distribution of perceived hearing

ability

Variables Values Person %
Tinnitus No 365 46.4
Sometimes 345 439
Frequently 56 7.1
Always 18 23
No response 2 0.3
Perceived No 391 49.7
hearing loss Sometimes 302 38.4
Frequently 82 10.4
Always 10 1.3
No response 1 0.1
Whether Yes 406 517

companies
give earplugs O 380 483
Total 786 100.0

Arpl Aege s SAZ0AM Akl Agskn
Athe 222 F APIE B3 T iR 383
T SRR Z2A7E 48.9%% 1 <t AV o & o
7} Brhe 2227} 34.8%3.om FArb ZF-gzbd <l
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A A g 397 B2 ¢ F Ui Arpl
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4oz Qs AYS e AP L T Yo
Arpl 2o FaXoMe dasitta J4ske 2
227} 68.5%= 71 Btk o714 AHLNS AY
g 22t BedE E7etn 2RSS Al #
49 o8 vl EA JH8ln ke AL ¢+
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Table 6. Personal condition of wearing earplugs Aduladl EXo) WhE AEY A 244 AEAE ) 1)
Variables Values Person % Fola ggdo] AL 2EAUYSFE e 2Eg2 &
Whether wear Not wear 64 15.8 4& B p ( 0.05XTable 7.

carplugs in  Almost not wear 77 19.0 2 ALg3la] AlelR}l Taale] AEEA ZALS A
factories Sometimes wear 45 11 PSIE ]—g-o}oi‘ \l’ﬁ ] LE]}"]- —~—E“——- &0 e‘ A
Frequently wear 55 13.5 HE A7olA A&l wiet mEQ] 22t 718%1
Always wear 144 35.4 CEARD & 2B 2 $4E BAX P 00) E A
Mo response 252 Pohuld 23 BACRERA B, 1989) 4] o)
1 T i 24 5.9 . )
s Jeo sma 220 e smde 249 Ao} Relk giad Ae B
Too big 124 30.6 AT A 85% F=ot Aol HEEo 1 o)zt
No response 2 6.2 HEsHAl 2EHA] Z37) WE Aoz Agdct
Eardisease No 277 68.2
caused by Sometimes 95 234
earplugs Frequently 9 22 2) APA S we 2B S
No response 25 6.2 AAAE ANAE o) 2F-F FAAZ] SlE
Usefulness of  Not useful 20 49 A7t FAA S ZER] Bgl 7 o) vjsl] AEHA
earplugs So so 87 21.4 220] Yol 120l 7} okrbake] o] 2 A 1
Usefal 78 68.5 FEo] B 1579 oA Dl mepA= 1
No response 21 52 29 Fxo] oA S e AP} e 2EAE
Total . 406  100.0 o vlal ¥ 2EHA 2 2¥EH(p (0.01), ]

Table 7. Stress symptom by personal variables

. ' PSI scores ‘
Variables Values tor F
(Mean + S.D.)
Sex Men 1.67 + 0.44 -1.33
Women 1.72 + 0.42
Age yr (20 1.64 + 0.38 1.90
20 < yr ¢ 30 1.73 + 0.40
30 < yr ¢ 40 1.67 + 0.44
40 < yr { 50 1.65 £ 0.46
50 < yr 1.57 + 044
Education Elementary school 1.64 + 049 0.27
Middle school _ 1.69 + 047
High school 1.67 £ 0.41
University 1.70 + 043
Monthly income won ( 500 : 1.72 £ 0.43 2.80*
(unit:1,000won) 500 < won ( 800 1.72 £ 0.46
800 < won ( 1,100 1.65 + 042
1,100 < won 1.59 + 0.38
Marital status Single 1.73 + 0.40 5.77*
Married 1.65 = 0.45
*p(0.05
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Table 8. Stress symptom by occupational characteristics

. PSI scores
Variables Values . tor F
(Mean = S.D.)
Duration of work yr ¢ 1 1.65 = 041 1.76
1<yr( 5 1.72 £ 0.42
S5<yr( 10 1.69 + 0.47
10 < yr (15 1.65 + 0.40
15 < yr 1.55 £ 0.40
Shift work Yes 1.66 + 0.43 -246*
No 1.75 + 0.43
Night-work per week(day) No 1.69 = 0.44 4.95**
1~2 1.81 + 045
3~4 1.61 + 041
_ 5< 1.63 £+ 0.35
Workload A little 1.62 + 0.34 8.02 ***
Proper 1.62 = 0.39
Much 175 = 0.47
Pay satisfaction Not satisfy 1.69 + 0.42 2.52
So so 1.67 =+ 0.45
Satisfy 149 + 031
Job satisfaction Not satisfy 1.77 = 0.49 9.24 ***
So so 1.64 + 0.40
Satisfy 1.62 + 0.37
Relationship with bosses Bad 1.93 + 0.48 22.60***
So so 1.69 + 0.44
Good 1.54 & 0.32
Relationship with coworkers Bad : 1.99 + 0.49 35.67 ***
So so 1.75 = 0.45
Good 1.54 + 0.36
Working space Small 1.73 + 045 8.38 ***
So so 1.69 + 0.43
Spaceful 1.54 & 0.38
Ventilation in factory Bad 1.73 = 0.44 6.87 **
So so 1.69 + 042
Good 1.56 = 0.33
Satisfaction of working environment Not satisfy 1.75 + 0.46 10.79 ***
So so 1.63 + 0.40
Satisfy 148 + 031

*p{005 *™p(001  ***p{0.001

£ 97Yel 129 HE9| oRINYL e AL ol7] Wl oRkEAe] gAY 17D F BRE o
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9] QPN % Bl &g ARE By

Aol e 2EHA £2E YT Fo
AAE HEEIt FEFE 2EdL FEo] R
(p<0.001), 243 /|1 Fe7t BSE 52 2Eq
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ole AYIAAYI} LS HAAFYEIL *
Falgithe AF2ATS} Sl thelE A, 1991; 3
43 5, 1994).

it rlo S ?8
L.

3) A 2 BE7 ZAgAded wE ~egs 24

A8 2 257 Faded s AEHA FAML
ZYZe o] slelA ojHFUdol Asta A FHA
3 Axrt A85-E 2EH 2 $£50] %o o] &
ole EAFH o2 f2lalgthp  0.001X Table 9.

Table 9. Stress symptom by perceived hearing
ability and wearing earplugs

PSI €
Variables Values scores F-
(Mean + SD.))
Tinnitus NO 152 + 038  36.79***
Sometimes 1.79 + 0.41
Frequently 191 + 043
Always 2.01 + 0.65
Perceived No 1.53 + 036  46.27**
hlea"“g Sometimes  1.78 + 0.42
o
s Frequently 1.94 + 043
Always 236 + 0.66
Earplugs Too small  1.84 + 0.56  4.73*
fitness Fitted 1.64 = 0.42
Too big 1.77 + 0.49
Eardisease No 1.67 & 042 475
caused by Sometimes 1.74 + 0.53
earplugs  Frequently 2.11 + 0.78
Usefulness  Not useful 146 £+ 0.34 401*
of earplugs So so 1.77 = 049
Useful 1.69 £ 0.45
*p(0.05 **p(0.01 ** p € 0.001

AutAzt Aol 22 @1 Anpl gl npE AW
i AYo] BESFE 5o AEY A FEE RYOH
(p < 0.01), FAnpf 2Hgo] HaXE AN TFE 2EY
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7} 7] W&o Jehd A3z Q4Ed. Table 11. Stress symptoms by noise exposure

levels
24 P
3. 2BE2TF0| HE 2EHA BY Noise exposure levels . SI scores F
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Table 12. Stepwise multiple regression of the selected variables in relation to the stress symptom dimension

Variables Step  Regression Coefficient Standard Error R® R? change

Total stress symptom

Perceived hearing loss 1 0.147*** 0.372 0.180 0.160
Noise exposure level 2 0.011 *** 0.348 0.270 0.110
Relationship with coworkers 3 -0.130* 0.338 0.313 0.043
Workload 4 0.113** 0.332 0.341 0.028
Monthly income 5 -0.073* 0.328 0358 0.017
Relationship with bosses 6 -0.098* 0.325 0.371 0.013
(Constant) . ' 0.771** F = 24.23034**

Anxiety
Perceived hearing loss 1 0.140** 0.390 0.140 0.140
Noise exposure level 2 0.008 *** 0.379 0.191 0.051
Working space 3 -0.092** 0.372 0.224 0.033
Relationship with coworkers 4 -0.112* 0.367 0.243 0.019
Eardisease caused by earplugs 5 0.111* 0.365 0.255 0.012
Rest time between work 6 -0.124* 0.363 0.267 0.012
(Constant) 1.133 *** F=17.54667 ***

Anger ,
Perceived hearing loss 1 0.199 *** 0.505 0.110 0.110
Age 2 -0.018 *™** 0.486 0.180 0.079
Relationship with coworkers 3 —0.149 *** 0.471 0.231 0.051
Relationship with bosses 4 -0.166 *** 0.464 0.254 0.023
Noise exposure level 5 0.003 ** 0.461 0.267 0.013
(Constant) 2.351 **+* F=37.57282 ***

Depression
Noise exposure level 1 0.013 *** 0.380 0.170 0.171
Perceived hearing loss 2 0.110*** 0.369 0.221 0.051
Relationship with bosses 3 —-0.144** 0.362 0.252 0.031
Income 4 -0.094 ** 0.356 0.279 0.027
(Constant) 0.795 *** F=24.30803 ***

Cognitive disorder
Perceived hearing loss 1 0.235*** 0.568 0.134 0.134
Relationship with bosses 2 ~0.208 *** 0.552 0.184 0.050
Noise exposure level 3 0.008 *** 0.536 0.233 0.049
Relationship with coworkers 4 -0.172* 0531 - 0.249 0.016
Sex 5 0331 ** 0.525 0.270 0.021
Workload 6 0.135* 0.520 0.284 0.014
(Constant) , 0.855** F=20.66686 ***

*p<005 *p(001 **p(0.001
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