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ABSTRACT

The aim was to evaluate the prevailing ergonomic and psychosocial conditions regarding
low back injury in an automobile assembly system. This study consisted of two parts. In
the first part of the study, analytic biomechanical model and NIOSH guidelines were
applied to evaluate risk levels of low back injury for automobile assembly jobs. Total of
246 workers were analysed. There were 20 jobs having greater back compressive forces
than 300kg at L5/S1. Also, there were 44 jobs over Action Limit with respect to 1981
NIOSH guidelines. This mlght in part be explained by the ergonomic conditions of the
company analysed generally being good, with a relatively low duration of ‘combined’
extreme work posture.

The relationship between psychosocial factors and low back injury was examined in the
second part of the study. It has recently been recognized that overall reaction to working
conditions was influenced by a range of factors. some of which were physical and some
psychosocial. The psychosocial environment surrounding the work place may contribute to
the perception of risk and eventual ill-health. 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. However. sensitivities for
symptoms and diagnosis by PWI were 91.3% and 92.6% respectively. Finally, relationships
between physical work load and psychosocial stress were 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.
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Manual Material Handling(MMH)?®l
72108 FPdA 8% (Low Back Injury)&
Al e ARE Fo] AFAFqM F8 Y]
A shiz AXsHoiA fxm, 1 Tt F
A BAe] weae AAA &4 B
A7t BEdAH . vl3  National
Safety Councilel @29 v|=ze] 7% Y
A ¥ RE 2] #AA ¥ < 3.40%
2 AXEs A9 ¥E g8 Bie
60,0008 #d ZITHNSC, 1993). =¥
AAd 8¥e2 st o 19 A9 HAYA
7rol £A45 3 (lost work days), &F 4009
o Az AY, HEPulLo] HAHY, 5
3] AzGolAMe] AYNEIL 2 AoE ¢
Atk Mital ¥, 1997). %2 vk A
£ AYgA 889 dAdAME R disliA
Be =Ao] glo] kot o) oA A
A2 AA s FAlel T

AGA 857 Ay 84 8o #AE
UM AFG uhe} o] @2 AT dolke
ool Ay JA FEE oA &2
Jelolth, @7kAl W AMdE A 8%
o] W A ¥Fake vfg- Byl Arde
Fojtt. MMH3Z (FAE 82d< §° &3
1, g1, 373, $Vle d4€ gAFeE
e AQEA)d =EE AYAES UobA
Udle(sedentary work) &A= vlaiA
o] ¥rim gEA vk 1 Wz
MMHAR] o] glojA] 85 48 viga
427 8QEBAME M ¢ AAASF, v

Be

I~

E, o], Y, A2 A a9, ¥4, 3
2 ZA, ZAguls, FAAY, S48 T
o] lth(eHEHE, 1996).

ols}gto] o|A7A| g} AFEL HEE Y
A aguAd Be %S e FA
SRAEFH AN AP LFLR U3l
of WA= o RN F7F 2 AL A
gto disted F2 AFstAct. ek olA 7t
A AP 859 B2 dMEEQ 28 o
2% HslFo wistede Bo] gt
gy g2 2244 A8EM & o 74
Aol YAEA vt 2 A& A se
H oA Be 9g¢ sigvtan 4zl A
Agd a9ge AQHLE UF FuHE

setelr)9 @ AEE o7 flTh ewd

guir oz AYPA FFL v E 29
2= 37 2839 A9 AEAEAQ Ao
U 4 el 53 AEAgdecse 93
L QldEln FEHoRE EF AFE fuA
71 dl ol B JFg nAtn geiHgl
tHKalimo ¥, 1987, Mackay, 1989). o]}
e ARAEA a95e BAEoR B &
olg ‘2EHAEE U XY X v,
o] 2EHAE R Yol B AA9 W
<, AotYel g g, BAH .7 &
7NAe wgsEe BTy, 2en Ade
ot £AEE op/|AE 4 Y AWAR
2 A9E & JcHFAA, 1993). B3] 2E
Hae e YA 2 YUY, FAY &
Z AASA, 4785 A4, AduA
3 A A|AAE B € $eF
AHAEE, S FAG FTE UHE Ao
2 LHAHAEH, 1993). PAHoE BY
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ARRJAIE AEHA B RHEY golo] AYHEa8d mIXl=s 8 17

ATE(Wallace & Buckle, 1987: Linton &
Kamwendo, 1989: Gao %. 1990: Evans,
1987) M= 2] A= 2B A A
(upper extremity)el ‘HAsHs F2d4d 2
# (cumulative trauma disorders)® Z2
TEAA Ae} LA A dvke A&
F% b ok whebd A 889 ASel=

2 TTAAAE o] ARl H a3
TS A E 4 Jvim wdkE

et ZAde] A9 diREeo] AedHo
dolA &=t FPAZL ofd ApFaHd]
of 93t e, F AR 247t
To] WAHot #AAE & Sle AFA
2YPAH S she AdAEC] Ze A4 HA
o 8% AP ¥ FAE Hofste
AZ i ovidle etk B dFdAe
Agar 2F A oistd QAR
NIOSH guideliness& ©| &3 A48T
o] E2139 913 aqld] thgh HrHE ¢ ofy
g, AP agd #dse FH49 FHHEE
9] Az} AlFAEH 89 (AAF B4, 2
873 fEx, APz FA|, AR A
Ajy AlFAYH AEFHA F) FHo TE
ol tisf AH B2} STt

2, 97 Y4
2.1 47 T
B AT A A AgdgIN 4

& A3 wRAIAE ul BHEAL A2,
RA3, $44)9 AdA % 2529F 2AV)

7Festdd 24699 Azt 159 AQYE
2o o AQAEY T dels
32.849eH, #HE A% 9 AFe AA
170.38cm®} 65.27kg ©%ich Wl FME &
Eolx ¥AE F Ajel & 1637 Hrh.

2.2 AT W

oA 7IR] TZFAHAAEY] ThEo] L &
A AE2 Y200 A A+ 2
M Engstrom &, 1999; Kudefors &, 1996)
5 EQ 23] AEAzge] 2] 8l 3
AA 8% A A AYRsE Brlsp] A8t
of, AAEtE wigel ulF w|AIRE tigelA 1}
2 33 gAY E 24 (3DSSPP: University
of Michigan Center for Ergonomic, 1993) 2
NIOSH Guidelines (NIOSH, 1981)% ©]&
slAct. o] ¥MFHel Slold o @ AR,
e 24, AYd == 3, sFEY FAF
o|glem 18t NIOSH Guidelinesd] &
of 4ag AEEL PN AF3td FHA
3, AA &Y F3AY A URE Fide
2 7t 4943 2~ 334 & €93 HEAE
Sl 53] &AYZ 2~37Me AAF A
d 4oy AHE B B o] &3t

g AR AR AQ 805 TS dolR
71918l ©l= ANSI(American National
Standard Institute)olA V& HEAE 7|2
ol EF A4 HEA (850 T
1997) ¢t AlEAelA AZRSH =T PWI-45
(Psychosocial Well-being Index, ©°I3
PWI) (FA17, 1993)-& o] &3t AEAE 7
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Wttt ABAe AA AFESEZ o]
Ak, AE AR 54-E X§sEo
+F, %, AV, &858, T“"\]Z}% BT
AegEd FEET 3AYY 5& B ¥E9
1 Ede 94 85H *‘4@5]‘":' 5, 3¢
29 Fatd] @ FEESQY r)M e T
A 34 AR, Az S A7), 3
A&7\, 49 N, 34 3, F4%
Aolzte] BAAY Wlo|} FFel MY
Foz AR, AAE AU 82
o Qg AEFYAE SAshs FEAW o] &
Ey~9 HAE2A+= General Health Ques-
tionnaire(GHQ-60: Goldberg, 1978)& vt
goz AA7(1993)] 457 gz T4
sg.om ol&3} o]FY(1996)°] 1 A=
% B9 EE AES ARHARA AAEPET
PWI-45(Psychosocial Well-being Index:
PWDE o] 883t PWIS Ul&2 A

2roz yydAed, AAE AE A 48
g @ A7, EAE & AAE 8
of ¥ B¢t 283 YA ‘.’—J‘%’Rﬂ@ 3 49y
o @t zlo)Att, PWIS Z & dis) A
& 1%3x gy, olug ¥, AF 1%
o}, ‘g4 2%t Likert 43 HEE ol
e, B d7oM e AbE4dEE gl o
§ B F EAFo] Z} /jUEe 2EHA
o} Ryde #AstuA st Aol &
7] Brie 2Ed A @y d aAydEt
249 AL, 34, AEATsH #
AA S ol aAsthe Aor] Wil &
AZ(1993) 0] A upe} o] 7)|Ee] 4
A< 0-1-2-39) W] olet 0-0-1-18 ¥
We AYdld & F4t 214 o)dE 12E

2y do R st A3

53] A4 A el i BHoEME
AY A, ZA} 3o #FEEHE FRE
HaA 24 A g BesE I w13
Z Ad 2 9F PWIHSE 78 o,

g g 4 FAdE Fe =g Kruskal-
Wallis test®& %ol Auipsit 4 7
Ho Rl 7| &o AR A A o
M PWIASLE 71§22 F JAD(HAE
YAaT, DAEHAF)CZ o]Rzsld A
test® AT, Ao 4 RAPEE
A4 A BEse NEYH8AEY BT
A% PWIESsle) ARUAE To. B
Ao gloiME BAAA RA=E p=0.1
o 71&aqen olAAA AFYF ZE 4
2 SAS 6.128 ol &3td YUY

3. @t % 24
3.1 ARy

3.1.1 LB/S10lMe| &= Y FoH

oA AFE L5/S1A9 ¢E8E ALt
8 2 Ax FAAAoR YT FEolE
é'}l:: 350kge de A F 107}]%11:}.

B 19e Addez 9gerst w&(L5/81
oA e} &8 o] 300kge] Q) 20749 2
o] AelHo gick. 53] 1¥ 13 28 20
A B %] Beload AP (a¥ 1)
RE Fdo] A=A WHrt € el u}
g e FAL FEe E0Lya, TE
EAE HE AQ(1¥ 2)9 AL, A=
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&o} 927} AR e e el £ A
b W% Wolq AuoR ARt B
Fnia ¥+ 9o 2 PE E 10 gl
FQee EoledE BAel Zo| WA, )
944 lifting® AL, HAAH) N 3H
EEJR)AN FAAAN UR A,
Helgaamst aAy gt & 244
A9ee AY4L%e AYLAEY By
& M3 e Aoz vEgeh

E 1. 300kg olate] &EH(LE/S1)E 27dts
zelnt ge Zeatel MH=EH

1 Efojojns 168 70  448.2
2 gey 167 70  437.7
2 ZEREAMNE FHE 174 70 424 .6
2 XML 170 73 383.1
1 HE £ 168 67 372.3
2 XA 173 72 368.0
1 4o 43 168 67  363.3
3 AL 178 65 359.4
1 EBCM 181 90 356.5
3 XNEFE 171 72 354.6
1 2lojoEe] 170 63 345.6
1 ElojojpE 173 66 334.5
2 XM 173 67 325.6
1 & A 160 60 324.4
2 EEE 2||AlE 167 58 323.8
3 XM 178 65 321.8
1T RS 177 70 314.2
1 RAES 172 66 318.2
4 TR 175 66 309.0
2 Axeg 171 58 303.3

8| 2. ZEEAE ZBAY

3.1.2 8 ¥ &% Strength

8T AYFo] 85 A= 3l
Bod RFEE AEE A4 &
A 29 ¥ ZFEolE FY(2¥ 3¢ AT
¢ ¥ BE4%(torso strength) & 87
e o2 Jehygt, o714 35zke =&
v EARYAESY AE, F 35%%0] o] &
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AR ARITERE

de AE U= 5% ZEE TGS
A& onigth olgex FA 19 ZojgA
29 agls A 29 # FEAY Fol 4
dHez ge BEARE LTdE oz
velyet, 5724 %(hip strength)® 7%
BEATe ARt o Be AdEo &
272 (hip strength)E& 813l AR
ebdth, B4 20 AAEFAY (28 4)9
FRE 412AM RAAGAAGARS] 41%7T0)
o] Adg sl FEF} A E /= A
o2x wad & EFUEE s87%e A
olgti & & Ut

lo

J8 3. | S0l AY

a8 4. xRS 3y

3.1.3 A / ot L5/51 &+&HH

FAE2 &y 9 Ad¥ge] HAXE A
HRH 1 377 §A 4, §A4-3, ¥4 1.
2A 2 €22 JElgtHg 5). FEE A
HEH A 19Me 479 FAdge] FuilH
o2 YT Aeg Jewu(2d 6), ¥4
201 29te] BT FEEol AU Esith
(28 7). o2 2A[¥A 8FNE AT o
S TP A dFT £419 pAE
o wet AYEd AFHez FAste Ao
Zaslcia AtRdr)
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a3l 5. Ry B elEy/HHy
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07 6. 2iY Ha LdSY/Ae (R4 1)
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TR 7. P HR QA (RA 2)

3.2 NIOSH Guidelines0l 2|zt #4

ZAH 24679 AdAE]l ¥ A
E oA £ lifting2d (3F2-% 501281
el A90)e & 60/1%1eH o] 2RlE] whét
o7k NIOSH Lifting Guidelines& 483k
ot FHHCE 7 A} diste] 19819 7]&
9] AL(Action Limit)¥} MPL(Maximum
Permissible Limit)& A4ttt

& BW ZHEHANE A} 7§
AL=13.44kgld] A t}F& 355 F
Al 20kge|2g oA A= ule} 2o
g #3E9 FAZ ALY MPLAROlY
W So7leg ZEAQ Ade4el ¥zl
£ a7 E &AY, AL e i
2 o] gaFddy T 4 v} &7
He & 60719 IPF ALFES de 74
9 IFES UEe FYL 4479, MPL
FEE Ye 4A5e 1570 FAdeled, o
APES E 29 =AUt 1t MPL
S ¥e A5dE o 2317 ¢ A2 Ao
2 JElgt E 29 HHF)., V(VF), D
(DF), F(FF)x NIOSH guidelines= 74
e ZF 8919 A4 SHX (A W &
8919) factor)& 9vgc}, o] XF AWEH
TAHLRZ FA 19 3 d¥A L AANRF,
Bx 29 B 2¥, ZHEANE E AARF,
54039 # 29 2 AARFAY 283 K
A 49 AARF Fol MPLE de 2oz
Epstt}.

HA 19 Afole ZE APYE BF
BA A slodM EAZ e AR
o] o 53] AAMEF FY 394 oF

A
T
=
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.
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E 2. MPLE ERiste AelolMe) 7lgel 3t 58 53
24 ] HHF) _ V(VF) __ D(OF)  F(FF) ALtkg) MPL(kg) F%(kg)
2 wed 72(0.21) 40(0.86) 57(0.83) 8(0.33) 1.99 596 30
2 ®232  68(0.22) 50(0.90) 26(0.99) 8(0.33) 262 785 30
2 =BEAE  72(0.21) 87(0.95) 27(0.98) 0.5(0.96) 7.43 2230 25
3 Hzd 50(0.30) 70(0.98) 44(0.87) 8(0.33) 3.41 1024 20
3 RWEZ 1 43(0.35) 120(0.82) 66(0.81) 6(0.60) 658 16.76 20
3 XMEZ 2 50(0.30) 100(0.90) 85(0.79) 6(0.60) 6.11 1532 20
3  XWEZ 3 61(0.25) 31(0.82) 129(0.76) 3(0.80) 4.91 1475 20
3 XWEZ 4 61(0.25) 46(0.88) 34(0.92) 3(0.75) 6.00 18.01 20
3 XMEF 6 51(0.29) 20(0.78) 60(0.83) 3(0.75) 668 17.03 20
4 XEMEZF 1 50(0.30) 41(0.86) 154(0.75) 3(0.80) 6.21 18.63 20
(I T FS 53(0.28) 116(0.84) 32(0.93) 6(0.50) 4.42 1326 15
1 ®MEES 1 45(0.33) 25(0.80) 145(0.75) 3(0.80) 6.41 1924 20
1 XmMEF 2 43(0.36) 25(0.80) 102(0.77) 3(0.77) 6.64 19.95 20
1 XXMEF 3 48(0.31) 25(0.80) 170(0.74) 3(0.76) 5.58 16.74 20
2 XMEZ 1 48(0.31 30(0.82) 124(0.76) 3(0.77) 560 17.99 20
529 FA7F MPL¥ 7Hg ®el Aozt BF dAR:, 289 uels BT 32.84
Roh £ @ Wdad Af, AYNEsE ¥ advk 99 Aoy dA F4A # old

3 632 thE FYEc ¥l=sh #gvh A
20 M e FolRts € &Y FAY 1, 290A
s 332 TArE MPLA wmste] 7
7+ oF 24kg, 22kgdl )& Rtk 53| o]
AJo| e FHA= 8¢ (horizontal factor)
7} AJulE= a9 (frequency factor)e] @tg

o7 yehyith 2A 39 Afde 2 29
Adn AT 2APSel AZHA=H
2R Ao A MPL#] Aozt o 9kg
= wrk o] AYL ¥A 29 HGENAMS
ol FHAYLAT AP =adedM EA
7b e Aoz et

3.3 AISIAIZIE R010] T 24

3.3.1 AAFChAtRle| o7ty &M

FARFAAGNT dAE B2 A7 A
Aol 80.0%% AA3Htt, BETES HA
91.9%7} nFojey, AETAHE 7IEA
7} AA 76.3%2 JeEdt 59 A%
de AF &x ¥e A-57F AA 14.6%
o £33ttt

¥ 3. A chatel BHARE

HiIEEE BT (%) | HEEE 8IE (%)
{Ltol) (IR])
~29 64(26.0) |5&W 18 (7.8)
0~39 162(65.6) | 2&&W  225(91.9)
40~ 20(8.4) |ch®tn 3(1.2)
(& 5
BI&HERE  49(20.0) (0¥ 39(15.8)
oiF Bt 22(8.6) |2~32/@ 9 (3.7)
EA4 175(71.5) [2~3%/F 198(80.5)
#HE
oj& 59(23.7)
71E 187(76.3)
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E 4. Agol7Ey S4of ME PWI B5

£4 HiT (%) o PWI B p-value

{Ltof) 0.0094(Kruskal-Wallis)
-~ 29 64 (26.0) 33.11 £ 9.13
30 ~ 39 162 (65.6) 31.22 + 7.02
40 ~ 20 (8.4) 32.57 £ 6.73

(IRET) 0.4578(Kruskal-Wallis)
F%u 18 (7.8) 30.24 £ 2.12
Ini=t-im) 225 (91.9) 31.90 £ 7.42
W -1m) 3(1.2) 34.00 £ 10.39

(HE MEp 0.0625(Kruskal-Wallis)
o|E 59 (23.7) 32.21 £ 9.75
J|E& 187 (76.3) 31.68 + 6.92

3.3.2 Jiolel vjAXME el PW| Mg

E 4oMe TR AT &
A3 PWIAS2e @42 Fasnd. ol
o} ZA%ole 200, 30tH, 40w HAE
of PWIZS slolq felgt |7t s
Aoz YElyTh PWI A48 AR e
m AlZAleld A~EfdAE 200071 71 &%
on 1 thgo] 40, 30diEolUrt. wsA
Zof wE Fdte) PWIHSE el § Aol

£ AT, 8o EolA4E PWIHGTL
z7lhE Aoz ey ZEQR
He 71&3 vERe §9 Hol7t AL
nEQ 7ol 2EHAE o WE ez
bkt

% 5 A7UAAY A7 BAHE
247 PWIASE AWugich $HAE
2= PWIES Q94 BAAz #9@
Aozt YA oM, FHARI0] B LSS

5. 7z 5% S4of mE ¥ PWI EH

24 gl (%) "I PWI E% p-value
(FHARZDH 0.0748(Kruskal-Wallis)
: ~ B 43 (17.6) 29.27 + 8.08

6 ~ 8 179 (72.4) 3221 + 764
8 ~ 24 (10.0) 33.28 £ 5.38
€-15)) ‘ 0.9658(Kruskal-Wallis)
Y| EHR} 49 (20.0) 31.47 £ 8.82
o™ FEoA 22 (8.5) 37.26 = 5,19
EHR 175 (71.5) 32.19 £ 7.46
8F 3
0%l 39 (15.8) 30.91 £ 6.99 0.1213(Kruskal-Wallis)
2~3%|/¢ 9 (3.7) 37.25 £ B.19
2~38/F 198 (80.5) 32.19 + 7.46
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| ABARTERG

TE PWIHS7 22 Aoz vehgy, §4
3 &3 Afds PWIHS olA fe
g atol7l gia AFE BUAY oA
=7 FAL s9E AlEEY PWIES7L
& Ao vehyich

E 63 7 PWIASE 2AZ 3o AA
€ A2EHAT(21F "¥hH, ZAEHAT
(217 o2& po] 8% FAR(R
6)% LEIGAIN(E 7)o #AE Fs}
a ot FAARe AR F Ay =
T AAEHAT, TAEHATS BEF o
g 248 29 BAH(2-test) L& F¢
g alele gl a3y 859 FAAR
(Table 6)9 A%, AAY 84%7F 24&
Zhsed, PWIAHS 2A% S48+
o Hol thg VHEE 91.3%91, BolEE
5.1%2 veyt, A4d9 (F 7)9 3%
2 AmEg Axe 10.9%7F AdAL.%9
2 Jeigen RAEE 92.6%, S
Ev 8.2%2 ey, wEbd PWIHSE]
AAAN 2 E HAr|Fo gAY AREE oS-
=4 £ 4+ g

B 6. 2E3A Fcht Ha FEoE

I o ZM2HY 34 #YH p-value
XA E AT

« 21) 2 18 0.46
IAEH AT

(»21) 37 189

E 7. AEgA Fcoinl fHoig

it FHI  FYEX} p-value
MAEAZCE
« 21) 18 2 0.88
DAER A
(221) 200 25

o g AN AQAel AYAee A
5ol w7 AlFAlE A AEH 20ke] #A
g AT Estcr a9 5, 6, 7 Azl=Ede
L5/S10lA4e i h& e 7 By
Hd PWIESd tidle] 4aEAL sl
% 59 Sl 74 BAE(FAML, A2, ¥4
3, ¥X4)9 HE ¢5e€n 7 PWIHSS
o] AT™ASE 0.13, 28 69 Y& BA19
zb 3pA (17, 29, 3%, 499 HEF 4&Y
% B PWIRTe daAsE 0.07 28
3 28 79 ¥A204 9] FaAsE 0.289
Ark. Atxoz FFH AYAESnY ¢
AE 4EHL PWIASTA A2 93L 1y
A e Aed eyt ® 8dME FAY%
TE TAe EA ¥ PWIHSE

HAdz "Hasid o JEEAE sk

o] ZoNE 7t /jEL91e BAE Bt i3}
o PWIASFSY] A@HAE Taiied, TA4
©2 NIOSH Guidelines®] W 712 712821
FHAR L (H/15), +3ALLY
(1-0.004 |v-751), 2lo]EA8l80(0.7 +
7.5/D), R1=821(1-F//Fmax)3 A48 =
dof QoA 4, AvE, ARl 7} AlA)
9ol 875E A= 5 T 718 8
AE, F 3 FH/43 AYAT(FAHA/

s =2

=, b ]
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FAVA), Akl £8/53 HA4=(UAHA/
UAVA), thEY A4 =(ULVA), =%
FAMAATE(LLVA) 8z EFs3d4x
(TF) & ne3iyct, 4BBAE AW LY,
NIOSH GuidelinesE 7438 8¢ F 4
AAY, FFo]EAY, Wizg]l o], dAY
8 mdie] golegxe dtegke WL
(FAVA), ¢ $HHAL4=(UAHA),
azla WERe A= (ULVA)IZE 4
HNHez PWIHTS 2 AAFAE EY
o} 2 Solgele AA Ad 52T #
de9%e ety B ¢ e ESALE
(Trunk Flexion)t PWId| €2 g3& v
A Fae Aoz Vel

E 8. ¥ PWIRe G Atgelel Hzta

el A
HM 0.2566
VM 0.536
DM 0.701
FM 0.851
FAHA 0.167
FAVA 0.368
UAHA 0.458
UAVA 0.499
ULVA 0.474
LLVA 0.112

TF 0.033

HM: Horizontal multiplier(+%#A22.%)
VM: Vertical multiplier(2 A2 841)

DM: Distance multiplier(53 |5 A& 881)
FM: Frequencymultiplier (%1% 8.41)

FAHA: Front arm horizontal angle(3M¢53
Hzt=)
FAVA:
2%)
UAHA: Upper arm horizontal angle(4-&5%4
A7)

UAVA: Upper arm vertical angle(A&4294)
2tz)

ULVA: Upper leg vertical angle(th& 54234
7t%)
LLVA:
Zt%)
TF: Trunk flexion(E§234%)

Front arm vertical angle(3&+=2¥3

Lower leg vertical angle(dtEl&4284)
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S8 FAYG AR A dFS wonz
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