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P, =10 "'[43-0.36( 0 4+ © )] M ]

when P , : Abdominal Pressure(mm of Hg)

© 5 , ©; : Hp & Thigh angles measured
from the vertical axis(degrees)

M y : Load moment at the hip(Nm)
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b, h, D, E: Moment arms
ME p,: Body segment weight above L5/S1 level
F ,: Force generated

by P4

at the center of diaphragm

ME 1paq © Weight of load in the hands.
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1 Ay 4 168 67 3723
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1 Efolo]w & 173 66 3343

2 AAEF 173 67 325.6

1 2 dHx 160 60 3244

2 EEE oA E 167 58 323.8

3 R B 178 65 3218

1 R B 172 66 313.2

4 AAEF 175 66 309.0
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A 2 HHEF) V(VH IXDF) F(FF) - (2 (o)
2 489 72(0.21) 40(0.86) 57(0.83) 8(0.33) 1.99 5.96 30
2 e 68(0.22) 50(0.90) 26(0.99) 8(0.33) 262 7.85 30
2 ZEE NE 72(0.21) 87(0.95) 27(0.98) 0.5(0.96) 743 22.30 25
3 ¥ =4 50¢0.30) 70¢0.98) 44(0.87) 8(0.33) 341 10.24 20
3 AAEF 1 43(0.35) 120(0.82) 66(0.81) 6(0.60) 5.58 1676 20
3 AAEF 2 50¢0.30) 100(0.90) 85(0.79) 6(0.60) 5.11 15.32 20
3 AARF 3 61(0.25) 31(0.82) 129%0.76) 3(0.80) 491 14.75 20
3 AR S 51(0.29) 2000.78) 60(0.83) 3(0.75) 5.68 17.03 20
4 AAEF 1 50¢0.30) 41(0.86) 154(0.75) 3(0.80) 6.21 18.63 20
1 4 9~ 53(0.28) 116(0.84) 32(0.93) 6(0.50) 442 13.26 15
1 AAEF 1 45(0.33) 25(0.80) 145(0.75) 3(0.80) 6.41 19.24 20
1 AAEF 2 43(0.35) 25(0.80) 1020.77) 3(0.77) 6.64 19.95 20
2 AR 1 48(0.31) 30(0.82) 124(0.76) 3(0.77) 5.60 17.99 20
E 4. FA CHAS] HHATYE
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40 ~ 208.4) S 3(1.2)
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H| &7 49(20.0) 03] 39(15.8)
ol Faxt 22(8.5) 2 ~ 384 9 (3.7)
4=} 175(71.5) 2 ~38F 198(80.5)
<HE>
nE 59%23.7)
& 187(76.3)
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<iol> 0.0094(Kruskal-Wallis)
~ 2 64 (26.0) 33,11 +9.13
0 ~ 39 162 (65.6) 3122 +7.02
40 ~ 20 (84) 3257 673

<AEHE> 0.4578(Kruskal-Wallis)
=8y 18 (7.8) 3024 +2.12
AT 225 91.9) 3190 +7.42
tfj gt 3 (1.2) 3400 + 10.39
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6~ 8 179 (72.4) 3221 +7.64
8 ~ 24 (10.0) 33.28 +5.38
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<&TF >
03 39 (15.8) 3091 +6.99 0.1213(Kruskal-Wallis)
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UAVA), TiEF 54
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, IME 4= A ] 291 (Horizontal multiplier),
£ 2 A 8] 2. Vertical multiplier), DM 2 2]
Ql1oFA e 29l (Distance  multiplier), FM-2 HIZ=89
(Frequency multiplier), FAHA-2 3} 9z}
SEREE

A
% (Front arm vertical angle), UAHAS /941

—

c

ki

(Front arm horizontal angle), FAVA2

=4

9. 97 PWI E2t

g Ageclel daun
Adagl A
HM 0.256
M 0533
DM 0.701
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Physiological and Psychological analysis

of musculoskeletal symptoms.

Donghyun Park Sung Kyu Bae

School of Mechanical Engineering, Inha University

The object of this study is to evaluate the prevailing physical and psychosocial conditions
regarding occupational low back injury. This study consists of two parts. In the first part of
the study, analytic biomechanical model and NIOSH guidelines are applied to evaluate risk
levels of low back injury for automobile assembly jobs. Total of 246 workers are analysed.
There are 20 jobs having greater back compressive forces than 300kg at L5/S1. Also, there are
44 jobs over Action Limit with respect to 1981 NIOSH guidelines. The relationship between
psychosocial factors and low back injury was examined in the second part of the study. A
battery of questionnaires concerning the psychosocial stress based on PWI (Psychosocial
Well-being Index) and musculoskeletal pain symptoms at low back was completed by 246
workers at the same plant. Resules showed that 207 out 246 workers experienced the
symptoms and 27 workers were diagnosed as patients. Two groups(low stressed, high stressed)
based on PWI score had no significant relationships with both symptoms and results of
diagnosis. The relationships between physical work load and psychosocial stress were also
analysed. Specifically, some postural factors(vertical deviation angle of forearm, horizontal
deviation angle of upperarm, vertical deviation angle of thigh, etc) were highly correlated with
psychosocial stress. The results illustrated that PWI scores were associated with some physical
workloads. However, psychosocial stress levels couldn't be well related with the pain symptom
as well as the actual incidence of low back injury since pain or discomfort regarding low back

injury were more complex than that of other musculoskeletal disorders.

key words : Low Back Injury, Physical Workload, Psychosocial Stress
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