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Key Words: ABSTRACT
AulEmEiiE Background: This study was conducted to provide preventive measure for the musculoskeletal
component disorders in automobile parts manufacturing workers. Method: The author surveyed to the
manufacturing musculoskeletal symptoms prevalence and its related factors from 10th to 17th April 2011 with
employees, structured self administered questionnaires. 223 out of 225 collected questionnaires were used
Musculoskeletal for final analysis, excluding 2 questionnaires with no valid response. Based on the diagnostic
SR, criteria of NIOSH (National Institute for Occupational and Health), an investigation was made
E:Zj;:ce' into the prevalence of musculoskeletal symptoms as well as into the factors related to
factors individual items. Results: The prevalence of musculoskeletal symptoms according to the criteria
of NIOSH was the highest in the shoulder (52.9%), followed by the neck (39.%), the hand/wrist
(35%), the waist (29.6%), the arm/elbow (24.7%), and the leg/food (23.8%). One-way analysis
showed that among general characteristics, age was the musculoskeletal risk factor with the
greatest effect. Whereas among work-related characteristics, significant risk factor didn't find. Yet
it was shown that among ergonomic work postures, high degree of musculoskeletal risk was
shown by the posture involving frequent and repetitive movement of the arm and the
hand/wrist and also by the posture involving standing for a long time. Multiple regression
analysis showed that musculoskeletal risk was 1.795 times higher in those age 50 and over
than in those under age 50; 1.67 times higher in the high risk stress group than in the low
risk stress group; and 1.131 higher in the group involving the repetitive use of the hand/arm
than in the other groups (p<.05). Conclusion: The prevalence and stress score of automobile
parts manufacturing workers were higher than other occupation workers. Among general
characteristics, drinking and smoking were shown to be related to stress score; while age was
shown to have significant effect on musculoskeletal risk.
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Table 1. General characteristics
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Table 2. Job(work) characteristics

Characters D Rate(%)
(persons)
Carri >5 28 127
(arr:fr 5-10 72 323
Y 10< 123 55.2
manufacture 67 30
Work assemble 77 345
type test 43 193
packing, etc 36 16
Work >40 20 9
time 40-50 60 219
(hour) 50< 143 69.1
. yes 101 54.7
Shiftwork o 122 453
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Table 3. Mean stress score
Stress group  Frequency(%) M+SD P
Lower group 93(41.7) 31.95+1.91 00
High group 130(58.3) 37.78+2.72 '
Total 223(100) 35.35+3.75
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Table 4. Musculoskeletal symptoms
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Musculo-skeletal

Symptoms on

Area symptoms NIOSH

Frequency Rate Frequency Rate

(persons) (%) (persons) (%)
Neck 91 40.8 89 39.9
Shoulder 129 57.8 118 529
Arm/Elbow 61 274 55 24.7
Hand/Wrist 85 38.1 78 35.0
Waist 76 341 66 29.6
Leg/Foot 61 274 53 238
pain at 212 95.1 205 91.9
east once

Table 5. Bad position due to the Musculoskeletal

symptoms
Position Frequency Rate(%)

Work ~with neck bending or 54 242
twisting

Long time work with tool of 14 6.3
generating vibration

Work with waist bending or 68 305
twisting

Work with arm/hand sprouting 87 39.0
Work — with  arm  position

located shoulder level or 19 13.0
higher

Repeated work with arm, hand 164 735
and finger

Work' with  trunk  forward 29 13.0
bending or leaned

Work . with - kneeling or 9 40
squating position

Work with longtime standing 165 74.0
Work with longtime sitting 5 22
Work with heavy things lifting 68 30.5
Work  with  heavy  things 34 15.2
pushing or pulling
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Table 6. Factors of referred work

Classification Frequency l??/;f

very well 6 2.7
Worki well 52 233
sati?fracl'rc}gn usually 127 >7
dissatisfaction 33 14.8

very dissatisfaction 5 2.2
no 68 30.5

excessive workload 12 54

work intensity 18 8.1

work speed 8 3.6
Reahsos?csalof working environment 65 291
disfat?/sfaction personal relations 5 22

dissatisfaction because

of the facilities 39 175

past history 4 18

etc 4 1.8
no 132 59.2

personal relations 22 9.9
Eefﬁg[;s i?;l task dissatisfaction 36 16.1
gis);atisfagtion family trouble 1 4
pay 11 4.9

etc 21 9.4

very easy 3 13
easy 55 247
m\t’\éﬁ;'i‘ty usually 92 413
hard 60 269

very hard 13 5.8

Working do not control 72 323
level or slightly control 96 43

speed )

self-control appropriate control 55 247
0~3 115 516
Weight 3~5 39 175
of the 5~10 15 6.7
tools(kg) 10< 10 4.5
not applicable 44 19.7

0~5 102 45.7

Weight of 5~10 38 17
subsidiary 10~25 37 166
not applicable 37 16.6
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Table 7. Mean stress score according to the general
characters

Classification Characters(N) M+SD p
M(168) 35.25+3.53
Gender .099
F(55) 35.65+4.39
>30(5) 37.40+3.57
30-40(44 34,70+3.15
Age (44) 062
(yrs) 40-50(84) 35.40+3.88
50(90)< 35.51+3.75
) marriage(20) 34.75+2.86
Marriage . .093
un-marriage(203)  35.41+3.83
L yes(140) 35.19+3.47
Drinking 152
no(83) 35.62+4.20
) yes(91) 35.26+3.40
Smoking .387
no(132) 35.41+3.99
Continua”y yes(156) 35.35+3.70 282
exercise no(67) 3535+3.91
Chronic yes(40) 35.57+3.84 365
disease no(183) 3538+396
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& = QIQUCHTable 8)(p<.05).

Table 8. Mean stress score according to the working
factors

Characters (n) M+SD p
) >5(38) 35.86+3.37
Working 5-10(43) 3500+4.14 267
duration (yrs)
10<(14) 35.32+3.74
manufacture(67)  35.05+3.81
Working assemble(77) 35.15+3.95 193
type test(43) 3555+3.88
packing, etc(36)  36.13+3.03
Working >40(20) 34.80+3.66
time in a 40-50(60) 34751406 .292
week (hrs) 50<(143) 35.68+3.62
) yes(101) 34.93+3.90
Shift-work 333
no(122) 35.70+3.55
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Table 9. Risk score of musculoskeletal symptoms according to the general characteristics

NIOSH diagnostic criteria

Classification OR 95%CI p
yes no
Gender M 16(9.5) 152(90.5) 1.00
F 2(3.6) 53(96.4) 2.79 62~1254 .16
>30 1(20) 4(80) 1.00
30-40 4(9.1) 40(90.9) 2.50 .22~28.13 A5
Age(yrs)
40-50 11(13.1) 73(86.9) 1.66 17~16.24 .60
50< 2(2.2) 88(97.8) 11.00 .81~148.28 .03
Marriage yes 16(7.9) 187(92.1) 1.00
no 2(10) 18(90) 77 .16~3.62 74
Drinking yes 8(5.7) 132(94.3) 2.26 .86~5.98 .09
no 10(12) 73(88) 1.00
Smoking yes 9(9.9) 82(90.1) .67 .25~1.75 Al
no 9(6.8) 123(93.2) 1.00
Continually exercise yes 13(8.3) 143(91.7) .89 .30~2.60 .83
no 5(7.5) 62(92.5) 1.00
Chronic disease yes 2(5) 38(95) 1.82 .10~8.25 43
no 16(8.7) 167(91.3) 1.00
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Table 10. Risk score of musculo-skeletal symptoms according to the working type

NIOSH diagnostic criteria

Classification OR 95%CI p
yes no
>5 3(10.7) 25(89.3) 1.00
Working duration
yrs) 5-10 4(6.3) 68(93.7) 1.26 .19~8.27 81
10< 11(7.9) 112(92.1) 1.52 .26~4.20 .94
manufacture 5(7.5) 62(92.5) 1.00
assemble 5(6.5) 72(93.5) 1.16 .32~4.20 .82
Working type
test 5(11.6) 38(88.4) 61 17~2.26 46
packing etc 3(8.3) 33(91.7) .89 .20~3.95 .88
>40 0(0) 20(100) 1.00
Working time in a
week (hrs) 40-50 3(5.0) 57(95) 1.05 99~1.11 41
50< 15(10.5) 128(89.5) 111 1.05~1.18 12
yes 8(7.9) 93(92.1) 1.04 40~2.74 94
Shiftwork
no 10(8.2) 112(91.8) 1.00
I Mo E 2E44 5 %I%EOHHE =2 Y L13H) &, &/&5, 2f2 AL8%t= &2 Hi=
TEEZ|AL HEO0M St= XMELCH FAIZE TlE 2 ol 22|o] = =Y LileHy 2t MM St=
STE AMBstE Y 1154, 82| FE2|HLE HE 20| 110H] =A LEISCD, [l X0|E & 5+ ¢l
OlM Bt= 2 1558, ZolLt &2 ZH #o{M = RACHTable 11)(p<.05).
Table 11. Risk score of musculo-skeletal symptoms according to the working posture
Classification NIOSH diagnostic criteria OR 95%CI .
no yes
Work with neck bending or twisting 4(7.4) 50(92.6) 1.00
Long time work with tool of generating vibration 1(7.1) 13(92.9) 1.15 14~9.34 .90
Work with waist bending or twisting 5(7.4) 63(92.6) 1.55 72~3.30 17
Work with arm/hand sprouting 6(6.9) 81(93.1) 1.12 .54~2.35 44
Work with arm position located shoulder level or higher 1(5.3) 18(94.7) .88 .23~3.36 .58
Repeated work with arm, hand and finger 9(5.5) 155(94.5) 1.15 49~2.69 45
Work with trunk forward bending or leaned 4(13.8) 25(86.2) A7 .15~1.60 .26
Work with kneeling or squating position 2(22.2) 7(77.8) .28 .05~1.48 11
Work with longtime standing 11(6.7) 154(93.3) 1.10 .59~2.02 45
Work with longtime sitting 1(20) 4(80) 34 .04~3.20 32
Work with heavy things lifting 8(11.8) 60(88.2) .51 .20~1.37 .18
Work with heavy things pushing or pulling 4(11.8) 30(88.2) .60 19~195 39
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Table 12. Risk score of musculoskeletal symptoms according to the factors of referred work

2E MM

TEXC 2EHA T REEL

i

2 g0l

NIOSH diagnostic criteria

Classification OR 95%CI p
no yes
very well 1(16.7%) 5(83.3%) 1.00
Working well 2(3.8%) 50(96.2%) 5.00 .60-1.24 28
satisfaction usually 13(10.2%) 114(89.2%) 1.75 .64-1.33 49
dissatisfaction 1(3.0%) 32(97%) 6.40 .59-1.23 .28
very dissatisfaction 1(20%) 4(80%) 1.04 .59-1.83 72
no 8(11.8%) 60(88.2%) 1.00
excessive workload 1(8.3%) 11(91.7%) 1.46 79-1.16 .59
work intensity 2(11.1%) 16(88.9) 1.06 .82-1.19 .65
work speed 0(0%) 8(100%) 101 .80-.96 .39
Reasons of . . o o
hvsical working enV|ror?ment 3(4.6%) 62(95.4%) 275 .83-1.02 11
g physical personal relations 1(20%) 4(80%) 1.10 70-1.72 49
issatisfaction dissatisfaction
because of the facilities 1(2.6%) 38(37.4%) 5.06 .81-1.00 .094
past history 0(0%) 4(100%) 101 .80-.96 61
etc 2(50%) 2(50%) 101 .80-.96 61
no 12(9.1%) 120(90.9%) 1.00
Reasons of personal relations 1(4.5%) 21(95.5%) 2.10 .85-1.05 41
psychological task dissatisfaction 3(8.3%) 33(91.7%) 1.10 88-1.11 .59
dissatisfaction family trouble 0(0%) 1(100%) 1.00 .86-.95 91
pay 0(0%) 11(100%) 1.10 .86-.95 .36
etc 2(9.5%) 19(90.5%) 1.00 .86-1.16 .60
very easy 0(0%) 3(100%) 1.00
easy 8(14.5%) 47(85.5%) 117 1.04-1.30 .63
Work intensity usually 4(4.8%) 88(95.7%) 1.04 1.00-1.09 .87
hard 6(10%) 54(90%) 111 1.02-1.20 73
very hard 0(0%) 13(100%) 1.20 1.01-1.32 53
Working level do not control 4(5.6%) 68(94.4%) 1.00
or speed slightly control 8(8.3%) 88(91.7%) .64 18-2.23 35
self-control appropriate control 6(10.9%) 49(89.1%) 48 12-1.79 21
0~3 8(7.0%) 107(93%) 1.00
. 3~5 2(5.1%) 37(94.9%) 1.38 .89-1.07 .51
Wet'gzlts (Cl’(f )the 5~10 2(13.3%) 13(86.7%) 1.07 87-1.31 32
9 10< 1(10%) 9(90%) 1.03 .83-1.27 .54
not applicable 5(11.4%) 9(88.6%) .58 .18-1.89 27
0~5 8(7.8%) 94(92.2%) 1.00
Weight of 5~10 3(7.9%) 5(92.1%) 1.00 .89-1.11 .61
subsidiary 10~25 4(10.8%) 33(89.2%) 1.03 91-1.17 40
materials(kg) 25< 1(11.1%) 8(88.9%) 1.03 .81-1.31 .54
not applicable 2(5.4%) 35(94.6%) .97 .88-1.07 A7
12. Tl Qolo o2 2EZHA JEE o preto| 1178j, ®EO| LOSHY, 9f7h SSCh 111k
IAEE Qoo M2 ZIHA 4 AP=oM & e PSCE 1208 =A UERCH, & xto
A DIEZO|A OjROHE ECh CHF 2 9HE0| 5.008, 2 & QUACL TS ﬁE""*OiIH“ ax=E0|
k7t 2OtZ=0| 640H|2 &H LIEIGCM, {93t %} 65H, HES| ZHO| 48H|Z LIEIGO O, |olgt X0
S 2 2 U SHN BURoME g8 20t By S € 5 SR FHME 0~3kgEEr 3 ~5kg
StZ40| 2.764H), AH|o] £8+=0| 5.07H|2 <A L}EFGH 0| 1.38H{, 5~10kgO| 1.07HH, 10kgO|Af0| 1.03Hf =4
oni, o3t Xt0]2 & 4 QUQICh ME|E E20HE0|A LIEFSt OO, 2tz folgt X0|E & == SIRICH AHAY 2
L OiQIZtA 7 210802 =A LIEFte M, 293t X10| HO| M= 0-5kg ECt 5-10kgO| 1.00H{, 10-25kgoO| 1.00
2 o 2 QQiCt XMALCOME BIEX UL HC} A Hi, 25kg O|&fO| 1.04HY =UA2D, 2tz {Fole XHO|E

oF A
=

4 QI9{CHTable 12)(p<.05).
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O 248Hf F0f EAEo=Z ZAA Ao
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Table 13. Factors of the effects on musculo-skeletal
symptoms

Characters Classification OR SE p
Age >50 1.000

9 50< 1795 763 019
Stress low risk group 1.000

group high risk group  1.697  .648 .009
other posture 1.000

Work using hand
posture 9 1131 499 023
repeatedly
F 1.000
Gender M 1199 269 132
Work very easy 1.000
intensity a few hard 2480 928 .062
Weight of 0-3 1.000
the tools 3< 1162 751 350
(kg)
Weight of 0-5 1.000
subsidiary
materials 5< 1.494 879 152
(kg)
Work >40 1.000
time 40< 1108 338 172
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