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of mad v=e] 4% AU 852 EE A4
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Well-being Index, ©]3} PWI) (A, 1993)& ©] 283 28914 o3 4
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W 9E B g wdoln BAL AYY & 2 A% BWES 0] 9 fremd
o B & sl e S #d R focgolth AR o R QIZHE oy QIA|HSHE
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P,= 10 *[43—0.36( 0 4+ © DI M }}]

when P , : Abdominal Pressure(mm of Hg)
© 5, © r : Hip & Thigh angles measured

from the vertical axis(degrees)

M ;; : Load moment at the hip(Nm)

TSk wl = P el alid Ak F ( F
o tgt moment arm (D) Thadl 22 A2
2 %38 = 4 v} Fisher (1967).

|

F

D(ecm)=6.7+8.2sin( © ;,— © )

F , 9 gE&o] 15481 o dele Fcompga‘ gt
ahe e d A% E0e 4% F 3
TSerector spinae muscle)ol| A LAY g1 i**
a7 AjALIH Ls/S1FEH 2§ FA7bA L
moment arm(D)2 FHAACZ 5em Wt &
Z A THChaffin, 1987).
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> Mi56= b( mg 4,) + h( mg 1,,,)

b( mg bw) + h( mg Zoad) B D( FA)

F,= E

F" ,: Force generated by erector spinae muscle



b, h, D, E: Moment arms
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mg p,, Body segment weight above L5/S1 level

F . Force generated —at

prA

the center of diaphragm

ML 1pua - Weight of load in the hands.
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S} NIOSH®| + 7HA 913 H7FX|(AL, MPL)]l %)
ojA] QA A 7IFHLSS1A ] FEE; 350
kg, 650kg)2} W]l s}azt sk

NIOSH Guidelines ©]-83F A4l = A
& 3 AdNerE SAel] FEFE FHE FA
&]&7]E A (Action  limit) 2| T 5187 ]| (Maximal
Permissible limit)¢} B w3alit). oJ7|1A HA &
71E219F AN &7IEAE Foke A2 vt
2t}

AL(Kg)=40(15/H)(1-0.004 | v-75 | )(0.7+7.5/
D)(1-F/Fmax)
MPL(Kg) = 3 XAL
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a2 We 5 ok 7P et
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1905 EWE sto] Asatzde] A d
FellA A9A 2% Hd A AdRekE vt
at7] flate] Al erA Rl vl mARE o
oA U 32kl AAIHE 29l 3 dimensional
Static Strength Prediction Program(3DSSPP) (University
of Michigan Center for Ergonomic, 1993)¥} NIOSH
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ded ArE o =9, 49 = 9, o
o] FA Feolglem 4] NIOSH Guidelines©]
Ago] Bag AREE Aol AZstel Ha)
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= ZrdAte =z
B EAN A7 AZ &g
(cm) ko) L5/81)ke)
1 Elo]oj w3k 168 70 448.2
2 4 &4 167 70 437.7
2 IEEANE FHE 174 70 424.6
2 A} A B 170 73 383.1
1 Wy 4 168 67 372.3
2 AA B 173 72 368.0
1 Wy 4 168 67 363.3
3 AA BF 178 65 359.4
1 EBCM 181 90 356.5
3 A} A B 171 72 354.6
1 gojn =g 170 63 345.6
1 Elo]o] a1 gk 173 66 3345
2 AA B 173 67 325.6
1 g wHa 160 60 324.4
2 ZE2E ZoAE 167 58 323.8
3 AR B 178 65 321.8
1 A} A B 172 66 313.2
4 AR EF 175 66 309.0
2 A} A B 171 58 303.3
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2Olol chek e

# 3. MPLZ Z1foh= ZdolAel 7|22l gt sts=2| S
HA ESpel H(HF) V(VF) D(DF) F(EF) (i; 1:14(1; ij
2 4 &4 1 72(0.21) 40(0.86) 57(0.83) 8(0.33) 1.99 5.96 30
2 4 292 68(0.22) 50(0.90) 26(0.99) 8(0.33) 2.62 7.85 30
2 ZEE NE 72(0.21) 87(0.95) 27(0.98) | 0.5(0.96) 7.43 22.30 25
3 4 7y 50(0.30) 70(0.98) 44(0.87) 8(0.33) 3.41 10.24 20
3 AANEF 1 43(0.35) | 120(0.82) | 66(0.81) 6(0.60) 5.58 16.76 20
3 AAEF 2 500.30) | 10000.90) | 85(0.79) 6(0.60) 5.11 15.32 20
3 A EF 3 61(0.25) 31(0.82) 129(0.76) 3(0.80) 491 14.75 20
3 AANEF S 51(0.29) 20(0.78) 60(0.83) 3(0.75) 5.68 17.03 20
4 AANEF 1 50(0.30) 41(0.86) | 154(0.75) 3(0.80) 6.21 18.63 20
1 g s 530.28) | 116(0.84) | 32(0.93) 6(0.50) 4.42 13.26 15
1 AANEF 1 45(0.33) 250.80) | 145(0.75) 3(0.80) 6.41 19.24 20
1 AAEF 2 43(0.35) 250.80) | 102(0.77) 3(0.77) 6.64 19.95 20
2 AANEF 1 48(0.31) 3000.82) | 124(0.76) 3(0.77) 5.60 17.99 20
E 4. ZAF Cjee| HiAAEE
737 B = (%) 7374 B % (%)
<i}o]> <uE>
~ 29 64(26.0) == 18 (7.8)
30 ~ 39 162(65.6) 1E 225(91.9)
40 ~ 20(8.4) & 3(1.2)
<ZTA> <E&F>
H| &} 49(20.0) 03] 39(15.8)
old FAA 22(8.5) 2 ~ 334 9 3.7
Azt 175(71.5) 2 ~ 337 198(80.5)
<ZAZ>
nE 59(23.7)
Nz 187(76.3)

- 115 -



St 2|StEA] - ALE 2 H|

Al2|lM2|E 2010] CHst 24

AT A3 E4
Aol © 2468 A AR BT
WA, 28] vole it 32849tk A
o] Agdle @A FAA4 B o]HFAHFAR
At dAle B Atgh7E A 80.0%E A
A&}y W A 91.9%7F nEo|Qo
), AZHE 71&x7F DAY 763%2 Ve
o 59 AFdde de oA
A<l 15.8%° ESIATHE 4).

%e A7t A

A9 w77 B}k PWI X5

AFAte] Qlfeka EAI PwWIAS
AEC sholMe= oo A5l 20T, 30th, 40
e} el PwIdSd] SlolN fel4E
10%°4 #Fo]7} Sle Aoz UEhdth PWI 3
5 2AZ A9 u ASPA sEdse
2007} 7P =gkem 1 tRSol 4ot 30th4o]

s}e]

E 5. Atelelsty Sdof ME PWI &E

Aok & e Jozte] PWIHTE 9]

T 10%0041 2ke]7F SIAAE, g o]
= PWIRGTL S71E = Ao YEst, 2o
Fo daix e 71&% nEs ol 10%904]
Zpol7b I w|EQ] g AEYAE ¢ W

= AR YEPTHE 9).

AT AAGRel BAKE 54
PWIFS] QoA FRAEEE PWIHS
o oI REFE 10alH Aelt Ao,
FRAR] B AT PWIETT S 2
o= Uehgth A% &7 Feolt WIS
o Pel RAFE 10s914 Ael} g A

Fe BUAT dadE R FAL s}om

ARES] PWIHSTE 22 AR UERThE
PWIHTE AR sto] AAE xiz\Eaﬂ/\FL
(217‘4 u]u]-) /\Egﬂ/\ﬂzpﬂ oV})Oi q__ro]
859 Sdolrel e eke] A 3
AddTe £ Ae 2E A

~ie) Bt gad

=4 A (%) 3t PWI A5 bk
<UJo]> 0.0094(Kruskal-Wallis)
~ 29 64 (26.0) 3311 + 9.13
30 ~ 39 162 (65.6) 3122 + 7.02
40 ~ 20 (8.4) 3257 £ 6.73
<WSHE> 0.4578(Kruskal-Wallis)
e 18 (7.8) 30.24 + 2.12
et 225 (91.9) 31.90 + 7.42
Hatn 3(1.2) 34.00 + 10.39
<AZ > 0.0625(Kruskal-Wallis)
nE& 59 (23.7) 3221 + 9.75
& 187 (76.3) 31.68 + 692
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6. g ¢ SHo| e g3 PWI &=

2Olol chek e

Q= (%)

B PWI H4

p-%

L_El_ BA
<A 7> 0.0748(Kruskal-Wallis)
~ 6 43 (17.6) 29.27 £ 8.06
6 ~ 8 179 (72.4) 3221 £ 7.64
8 ~ 24 (10.0) 33.28 + 5.38
<ZA> 0.9658(Kruskal-Wallis)
H| &%} 49 (20.0) 31.47 + 8.82
olA &} 22 (8.5) 37.25 +5.19
ZAA 175 (71.5) 32,19 + 7.46
<& 5>
03] 39 (15.8) 3091 + 6.99 0.1213(Kruskal-Wallis)
2~33)/4 9 3.7) 37.25 + 5.19
2~33)/F 198 (80.5) 32.19 + 7.46
L' g el 2N AR EAA ey g 7 AEEA Foin B ZEolR
o7 FOFFE a=0.1904 |7} gk I Oy aal
U 259 24cine] A%, A siwr} 24 A I
S sl E, PwIdSd 2AG] A ArEd 2= 5 18 0.46
o B i3t WEE 913%93, Eo|EE 5.1% (<2
Z Yyt Aedzte] 95 AuEd A4 RrEd A 37 189
o 109%7} AY9PLEe] FHEAR et (=20
WAEE 92.6%, So)%e 82%2 WERTh wet
A PWIHTS] ARG LT TAVIEOEAMY W g g AsaA Eoh Suois
e v =T = TG 7, 9). | swg osmg | g
thre R 2 AAe) AddEe A g e I
B0l wie AR ~EY 2] dAE A AzEdgayw " , 0.8
HEgk=H HybA o g F3AQ A=t & (< 2D
T A G5 VIR S A ke vAA AAEd A 01 25
o o Uyttt A9AEEAE FAAL (>2D
2 NIOSH Guidelines®] U] 7}A] 7|¥-Q915, = 4=
BAZQRJAM/5), FAALRN1-0004 [v-75 (), 2} 2lAdet 2ol glojr =8, A, 2
FARJIEA 8107 + 7.5/D), MIELQRI(1-FFmax)  &}e] Z} AAF-9)o] 84He A= 58 T3]
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UAVA), thEF- 292 =(ULVA), ot5 %5 4

2 PWIHSS =2 JAHAE
0 5}

S0 &ge A Ald T8
thiE 9).

Q1A 2] Q9 (Distance muiltiplier), FM- H]
(Frequency multiplier), FAHAS 3}
(Front arm horizontal angle), FAVA-S 3}

2]
Z} = (Front arm vertical angle), UAHAS A&t

E 9. o PWIETe BT AUl duke

A e A
HM 0256
VM 0535
DM 0.701
FM 0.851
FAHA 0.167
FAVA 0358
UAHA 0458
UAVA 0499
ULVA 0.474
LLVA 0.112

TF 0.033
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912
B B FAIH Y Z = (Upper leg vertical angle), LLVAS-
SHE| B2 Q) 2 = (Lower leg vertical angle), TF-2-
BB -7 E(Trunk flexion)S VFERATEH

Aed o] 2y FollA a8 390 e 2d
o Agest AFez b etk o] =
4o AP=sE AvEH
(Absolute Fit Measures)Z 7}o|AFIHAHE 109;
P=0.00)- 742.886°]3L PZ-Z 0.00|BZ F87|F
A9 0.05~0209] ol glont dwkxow HiE
7178 200 o)Fe® Skt FolAks i T
29 A5 a=00594 oAt e AR
EAAAE AAGT R delA dvhige, =4
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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. Results 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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