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Abstract

Taiwan is officially an “Aging society” as people over 65 years old has reached 14.05%
of country’s total population at the end of March in 2018. About 28.16% (907 thousands)
people over 65 years old needs assessment which assessed by either Activities of Daily Living
(ADLs) or Instrumental Activities of Daily Living (IADLs) from elderly people condition
survey in 2015. It was increased 7.4% from 20.8% in 2011. However, nursing assistant which
the primary manpower in long term care facility did not increase proportionally. And this job
also report high workloads, poor working conditions, and high risk of musculoskeletal injury.
Therefore, we aim to set up protective measure to improve occupational safety and health for
nursing assistant and long term care facilities.

54 occupational disease of nursing assistant were found from Bureau of Labor Insurance
in resent 5 years. Incloud 31 (57.4%) cases of arm and knick disease, 10 (33%) low back paint.
Job analysis from nrusing care facilices indicate that changing diaper, thumping back and
turning bedridden patients were most frequently and time expended task. Laboratory risk
assessment reports that patient transfer, assisting get on/off bed, turning, thumping back and
changing diaper had high workload and risk; however, appropriate assistive devices can reduce
workload and risk significantly. Survey reveal even there were 2-3 kinds of assistive devices
provided in nursing care facility, willingness of using it was low as a result of limited working
time; many home care nursing assistant did not use assistive devices, due to not enough
working space (patient home) and carry inconveniently when moving between cases. Therefore,
we suggest education training and work process design for nursing assistant to introduce
assistive devices. In addition, slipping risk assessment found out that shoes without tooling and

polluted floor by water or detergent had high risk of slipping.

KeyWords: Assistive device, Human factors engineering, Nursing assistant, Slipping,

Workload
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55 47.89% ~ 7EfEiS 44.21% K SHES 37.89% > 55N OWAS SiAfriyas SR a5 3R iR ik S AEHSH
HORTIH ~ BEORTES ~ BB i A - BRET R E T RS R R A R Rl E T B R e
BEBEVRRE14] -

FEBOM 2009 fEH T el AR ISR ER J Ttk » Wb e 2 R
TAEERELAERE LG 71%  BEEES T 31% - HhR 59%E N THETHER7
WG ARABT] - MAELAESZBTFe » SRR REhaE \ S8 TR T EREHY
12 {8 B Z BT Ry 43.9% [38] -

BET WMAERZ R

Fo 1k D IRGE R RE T\ B R Rk BRVISEMEHLIN S B85 - 5T Z RIS TE
HHE[39][40] > BUNFEHEITZIEERER (No Lifting Policy, NLP) [37] > 2005 SF-4/5EEl T
BN BB M ZHE EREORE P SR AL A S B8R 23R 5 > S8R B NLP B[5EAE 12
H > BEETENLA B B — i 2 a LR EER B T NLP B (K[41] - Bt R &R
o — R A RIS R 2] H AP (e A Ay BAEA > K2 E ] oy Rt /g
U N TJEEDS42] > isIREN R B SRR m AR ~ uhar SRSt - A\ DB AR
B, ~ B IR AL, - T R i B R R I EE) i B
SHIHEAE BA ] BB D 0 2R LS S fer SR N[43]-[46] - B 1A P L T ek Bt il B AL
NEEMGE LS - IRERBO SRR BRAL A S IR - IEAN  FEHRE Rtk
HiR B ATERA ~ R - R - IR 28 ROl & B B R
A% B0 TAE S soE R AL A T 2 0 B2 Y [14] » BT 4E HH A1) F R 0 8 1 e 1% 25
(Lumbar Motion Monitor, LMM) » & A\ SAERHR A B (5 I H. (carrier) S REEE (%
S Z IR E(sliding sheet)iky - DL LMM 1SRV EHET TAEY) D EEAHER N (5 E Mg

BERE - BURHIN R S EEIK[47] -
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B=H AR BEEREHE TR

H RTEEilr_EE R R R R AR AR S - AR 4 - ERHRE R EFHME LA
FFAFE KIM-MHO - Strain Index + ACGIH HAL-TLV ~ OCRA % ; ffifE5 &havatet T
E7 KIM-LHC -~ KIM-PP - J; NIOSH Lifting equation - 7E4> 5435 T B AIEHE
RULA ~ REBA ~ OWAS DR AT BAFHBIOMZE e kA EAWS » AWTFERIRIRAR & (FEME

'E o i KIM Je EAWS T EEFTIRMIGRA T AR - (HEHE4ERIVERNTR EER
M
x4 EEHAERER T LR
¥ FHMETLRE FFAEERAL PAK
ER BESARTRERZE B S TR b fEE R 1 FRE
Strain Index F T I 57ffT
ACGIH HAL-TLV F I o3Hfr
OCRA Checklist R RS TF 1> 534
KIM-MHO (2012) i 1> 53Hfr
OCRA Index R KESF I > 257
EAWS 5 S TR B EER BRI HR
BE @SS ARILERZER B S T b fEE R 1 AR
KIM-LHC % 1 e
KIM-PP % 1 B
NIOSH Lifting eq. =1 1> 53f
EAWS 5 S TR B EER BRI HR
%58  RULA,REBA 5~ S TR B deER - BRI HR
OWAS B~ FERIRTE I - HE
EAWS 5~ S TR B dEER BRI HR

#H) DA A]EEEEE - BRI TR - A ERTIECRIFAVEEAIRIGE - A8 ST
APHTAECHER » WA« THEREERARFREIZEH (RGN ) > IFREHEE
ZHINE - NRAREHEE © TRERMTS - FEERIGREZEN - REFE#RE I HE

T3k ~ BEYIIIEE EHIRFERCEE -
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— ~ BERIEEA-F TREERIE(KIM-MHO (2012) )

FEETERR A (Key Indicators Method; KIM ) J2 5 F HH{E AT S8 AR % % - 4K
JEBRER 25 B BRE (& (1 > 20012002 A3 11 A THpfHR#E( Lifting, Holding, Carrying;
LHC) ,~ " #fEfiI{E5E (Pushingand Pulling; PP) ; 3% 2 {ERA - 2012 F-{EREI 5 EE %
ERAETERTIE " ATYREHE (LHC) -~ THERI(ESE (PP) ) SRaT2RHE > Beat NS
fili ERFSE bR T T LB (F (MHO ) TH - KIM-MHO FZj) 2007 F357([48]
OB SHIRHGET R > 1Y 2012 FIEFERMETHYE LA [49] « BERHAS R A2 T30 8L
FTAMAHAIESE (B 2) - #ridfiny KIM-MHO f£{# A _E# KIM-LHC K KIM-PP B8
M BEPAMDHERT—E KIM BVAMRE A —(ERFE D5 - EEIRG e - (EF%
EHINZEE 2 HAErE A AR -

KIM-MHO @tz R EA = (B2 > RS NE R EANTHRHEE (RefEl el ~ Tt
JiEGEPER ~ R R RESR ~ T/ BB R ENERFR - IR AR « TAEMRITERR - B13E
SRl HYRFRGREEL - ZRM AR — (8 TAFE R H /R TEUEA By FHE - HERAH
EHVEHERT] - BRI TR -

Key indicator method for assessing physical workload during manual n.-mdung operations Working conditions g
2 ke of e vk s pocomsc i cog o wike)do, by st Vg wcared gl S e T o e e T o ks ki, %
‘ et Restricted: mpaired detai recognition due 10 dazzie of excessively small detads | draughts / coid (wet/ | ¢
o noise
1st step: _Determination of time rating points Sy = T gy
Totalchrationof i acivy | [ [ [« 5] [ ] [ [ ‘ can be assigned
per shift [up 1o .. hours] R I I L I N AL L L L ~
| Time rating points [ 1 [ 15 2 |25 3 [ 35| 4 |45 | 5 | 55 | Posture " o]
l-'ld' d step: _Determination of the rating points for the type of force exertion, imwna conditians, Good: aftematon of siting and standing is possile / altemation of standing and
working conditons. posturs and hanclarm poshion snd mevemen walking / dynamic siting is possibie / hand-arm rest possible as required | no 0
ding Woving twisting / head posture varable / no gnpping above shouider hexgn
Type of force exertion(s) in the finger.hand Serage ...,a,,q e “averags mowement Fogue
eca pa minus] inumbser par ninute] Restricted: trunk with slight cination of the body towards the area of acton /
oo Loose | vva T o] oo L oe | wonoves] predominant st with occasional standing or waking / occasional gropng 1
Tovel Derpton: ating poines. above shouider height
e meaion  shiling | ordeiog 2 {1 |os| o |ofos[1[2 |3 Unfavourable: trunk ciearty inclined forward and/or twisted / head posture for
e 3 Tisl 11 o o1 (s s deai recognition specified | restricted fresdom of movement / exclusive standing |
nsermon - without walking / frequent gripping above shoulder hesght / frequent gripping at a
5 2 1 0 05| 1 2 5 8 distance from the body
Poor: ik severly tisied and ncined fornard 500y postr sircly fres
visual eheck of action through magnifying glasses or microscopes / %
8 4 2 s 1 2 4 8 13 inclination or twisting of the head / frequent bending / wnsum Wml"ﬂ alwve
shoulder height / constant gripping at a distance from the bod
27|63 1 138 |1z nfo sccount “can be grored.
L L L L L B N 3rd step: Evaluation
1 1 3 8 12 |1 Enter the rating points applicable fof the activities and calcutate the risk score in the dagram
Fefihand Fantand: Type of forcw eneetonis)
Rating points ot foce sxersion: 1 ngee-hand range
o g v e g B it bt ¥l T aem—
Force transfer / Gripping conditions Raling §
Optimum force transfer/application | working obecis are ?zsym arip (e.g_ bar-shaped. grpping 0 Hfiadtun praion and svessent
|grooves) 1 good ergonormic ¥ [
Re: ation | greater hokding no shaped grips. 2 et
Force ransferiapplicaiion cans derably hindered | working objects hardiy possible fo g (shpper, " + | Working contons
saf, sharp edges) / no grps or only unsutable ones
3 Postre
Hand/arm position and movement " — +
Good: positon of movements of jonts i The medium (re7ed) range { only rare B _ -
e = Tots! o 5 Rk s
Restricied: Thos vements of e Jois a1 e T o7 he
~ A et ccrslonal posiions or movemer! @ Joints 1 On e basis of the risk score calculated and the table below it is possible to make a rough evaluatior
Unfavourable: frequent postions or of the Joints at the It of the. 2 Risk range ™™ [ Riskscore | Descrption
N e el
1 < it isk from phy ikely to appe:
Poor: constant positions or movements of the joints at the limif of the movement ) 10 Low foud §¥iation. Tralth flsk Sos phywical ovirdoad I Utiely 1o sppeer.
N ronges | enduring stalc hokding of the arms withoul hand-am = 10tp<zs | Moderate load siuation, physical overioad is possible for less resifent
P — = b persons. For this group redesign of workplace s helpful
Wor etk Tty ] Increased ioad situation, physical overioad aiso possibie for normally
fork organisation polets 3 251050 | rocjpent persons. Redesign of workplace should be reviewed.
Frequent variation of I0ad S 1UAUIOR dué 10 0tNer 3cOyIlEs | 3 NUMDET o work OPralions | a0equate. N —
[opparunity for recuperation R - ) High load sauation, physical overioad fs ikely to appear. Workplace
Rare variation of load Situation due 10 SINer Activibes / few work cperalions / recuperaton times £000Son W.npcaestry.
dequate The e e T e e
oty umber of sk score:
NoMardly any variation of load situation due to other activibes | few single movements per cperalion rises, 30 the sk armmd-vme muscutar-skeletal system mereases
high working rate due 10 high line balancing and/or high piece-work oulput { uneven work sequence with. 2
concurrent high load peaks 1100 Ml of 150 Short FecUperalion times ¥ Safety and Health 2012 www.baua.de
Festures ot e 12 be ok into account accordngly

2 KIM-MHO (2012)5¥5722[49]
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BER— © RERFEIRPACREE - SoRIESEAIE - 0k 5 IR T AR L o R
ARETESERTR - 3 R A S MR AR T SPARCRE 2L -

%5 KIM F TR ESE xR (1) [48]

BRI TR
KRR /%] RN e
ﬁﬁaﬁﬁzﬁ%ﬁﬁﬁ 15 2 2.5 3 35 4 45 5 55

N
==

BER L orRRER T PR, TR . TIEGR(E. T/E LB M EE. Bl
SHRFREEURF IR 6-11 o Rl et 152 ~ JURERME ~ T/ B,
)~ TAEfER ~ TAEGRIFELZSS 6 (ERFalRhE -

% 6 KIM F T R ESE xR (1) [48]

F-FHEBAHRE 77

g

¥

SRR (F0/3)

RSB (KB

60-31 | 30-16 | 154 | <4

<t | 1-4 | 415 ] 1530 | 30-60 | >60

F& | S HREPIT

FPERRAEL

1 T ERR(E
BIAn -2 R B AAE HEE

0.5

0 0

0.5

8K
Blran-Aets [ /46 A
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1

0 0.5

1

1.5

HESE
Plran-H /LM F2N T
BN ES

hEm

i e 4 g m AT
AR R SAREEZ(F/BEAY
VAR N F TR
e

0.5 1

13

pAE-iit
B2 K AT HE T
PIEN L/ NEThE AR/ Eh
SEEZ T A

12

12

21

NEEFEE
BB SEFRE IR oy
Bl BEA

19

19

33

HEFT: DR, - R
o

12

21

W ER AR RIG o3 B AREEAE R
TR, FRRATER 52
HIEPERGRE (26 T35 INAEE
T IHIRPARREL, TRGEDAHL g
o ARG T ARV

i WALSEIE e e

AT
dile

HF
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R 7TKIM F TR EE xR (1) [48]

R ER TR SPAREE
BLAFAY T R/ T SR (ISR - IR /B A .
ST GEIE - i TR
ZRRE R ER/ R B E AR S B TRIEE 2
1B {0/ E P R RE T 4% PR DUTUR. O - i~ $5FIRIE4% ) /61 s
DR A E YRR
% 8 KIM F TWIRHMEEMZE (IV) [48]
FEAE R SPARBEE
BRENEA EEOEBIA TS (R ) EE
B el | BT | e °
RRERAY (L B e E B R E i 5 S B i
A\, |=m|e 1
\ r, . R 1 B ) B 1 B G A ,
T i B B 0 L o B e
VN = | /TEREHASERESSS A ST 3
DAL E - ZE R ] D2 -
% 9 KIM F TYIRMEEMZE (V) [48]
TR SPAREE
BRENEEE(L A EE)/ N TR E (R RN 0

BEEREDEE S EY B TR R R IR e 4y

1

BEEENSESRSSTSER(L N HAMES) BTUREER S SRS
T e s LIFR B/ Est L IrL AR LIy IOt s G lEE R DEiR
R Y A S R

2

DR EARAER TR R R R FE M A -

% 10 KIM F THRHERRizE (VD) [48]

TAERREE ELA) sl S
B4 © B R G PRI BAr AR 0
SZPR ¢ PRI NT AR BE (SR e A B2 R R L

EEE A AP HIHR R R

MHEARAER T FIHVRHEE g A5 R - AEMREERYIRIT T ATLASE T 2 S R PaRRAEL -
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% 11 KIM F TR ESE xR (VD) [48]

SREES Eyaa s 58

AR BIRE T AT AR T AT R A AR /AT A
j",/é BT {50 FHBNRR AL/ m] DUARIER 75 (0 ) S 484
T/ PE R 2B n] B s s DA I Eh E

S LB RO A b 7] /R da/ AR 5 F
% SRR | BRI TE/ AR A E R B ZHEN E 1

B AMET/ENTERY B HH R SZ PR A AE B R h 1L
LB RS LB Z @ B AR B A A i

f S BH B A (R G DUy e B L A
% S Rab i JUNEIE

= PR i /A SRR RHEE YR B P L

AR R B LB R A T
F Y LA SR BT e /2 o
T e T 5 B B

SRS, AR A T DU

BER= R SR Z ST B T Az SRR 3 -
RefETarele > CHED T AR GRIT+T B L B X EIE + TAER R+ TIEfRF+
Z2h) =RlmE -

st AT Z EbR(E - TR MR 12 B THIRAYEbREES - BAR DA BeEsiEE sk
BB TGN > AILIA B RS ey e bt & b - (H E BB TAE RO TR SE 2 -
JaE\ g & 2 P SRR AR DRI EEJEUBaR Y 53 35 S —(EEHEN LB - SRRy A R ()
FEAA TAZ S SR A B SRR -

MR B AT KIM-LHC 81-PP T H > MHO #EZR4ERF KIM —E /YRR 44U - HIN
TETATE BARERE % - B EERIE_ EAVEREE T B 2851 - Klussmann 5 AfE 2017
3t KIM-MHO T A DUEER=HITE A T(E ~ USRS - AERERSUE E - DLERAILA
FRRHER EGRBRITR BIAGER - 330 ER(E2EE - T - FhOERE TR
F=(25-49 71) KR PUZER CRBL 50 53) F > B ERREHTIEIN[S0] - #EAEET
bge T A A R BR BB I IR SR B 5 - (B T B B By R 1 - R E = %

7a o rm=fEb
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% 12 KIM FTYRHESE %R (VD) [50]

1010 <25 | e > AR TRESR L HRIERE TS Ve

PSR E AT T TAEFRGT -

sk EEEEEY IR TR AN ISR AR - R

T TAESGE -

[ | 250 | mEE AEEEI IS AT AR R - VBT TR -

TS THESS B AL IE By 40 oA L2 21 BEDA T+ AT N SR R ARp & -

YRR T SERPRIGIBAONE - DS « S F IR - QAT SRR TR 6 (1
JIIHN -

25 to <50

FREH | R 5
4-1—‘ <10 | (REfT  F D BRI -
2

3

4

— ~ EAWS

EAWS ( Ergonomic Assessment Worksheet © X f# European Assembly Worksheet ) /&
PR Efiise AR ) SR ek e &5 s Y (LR - DUR AL — (B 5e B Ay R A5 - BES
EREEE—E LB P RENE ARG E - fEREREE F > EAWS W A] PIfE
Ryt TR - NEERY I EE R > o] DRI TR EEE Tt O AV ER -

EAWS 2L AAWS ( Automotive Assembly Worksheet ) [51]-[54] 5 & ZoR6 &0 » #5%
HHE IR 2 5e iR TR [54]-[56] - H AT AEAE 24 fE B ABION Y S H B i e A
R ER G HE TAESF AV IR 2 a3 -

EAWS 5l 202 H PA T PO ER - Y AR ([l 3)

(—) (&I ETR (B#E<3 AT~ T J7<30N Zi 2 5 JJ<40N ) 2~ TAEZEEAEEH/E -
(5) &EET— T 2%t

(=) ALYk

(VU) A B AR T

PN 9r4d EAWS & (FR4%) BB HVEHEE FP B -

T 1 A EsR—A&EEN (18 3a) © A FEEREHRTIERL - BURTESE/ LIENS
IIATHIRRAG S &SR ~ B RN BEAE Hot T PSRV AR M EER A S (Pl /PR 22 ] ~ F- L
B 2Z&IET]) -~ 5877 - [FEIRENS ~ Ty~ EZ85%) « IRl s sy 2= -
SUEREL ERCEE R M AT A BRI &R -

A& 2 FIREHE R NE 2 TIFEE RIRE E e SRR B B85 < s E 3b:
WA EEHAFRE TAF LSS RAEN(E (KA &1 - f7E<3 kg > FHEH/I<30
N B i J1<40 N ) o FERIS /RS E ST ETEY 16 R TIFZEES (6 FlbhTL ~ 5 AL
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3 TG - B~ LUK 2 T ~ ZENE) > IR TR S22 BA A 2 B A B iR (] ~ SRR 22y
[~ SRR IR B8 E SR ] Z EE B TRVE (R T AR s34
AIPRIEFRASGH - SEABTHESAEE (e - (IS~ FEfh) > sy

BB BB SR PTEFE IR 2 F o EE sk st R R - fR E TR
HEFREARD > DRI E 2 TFLEEEN 2 5EE 2 Mg {EPart 1) « FEFAE T LIRS
4~ FE AR BB EILRFTIE y YAS (i 2 R Y B R LGE A N R A A st -

Ffd 3 AR (Part 2)BL \ THRHEPart 3) ([& 3c) © E-FEHIRE AR
TEREHS 30-40 N HYfiE ] - EiE B (E SRR B UK T-THE RS E S 2 Hi ]
i JEE Rt T e ] AR RAR SR AG- ] = i D Y 5RREI2 PUERZ it 0 5 20 N B SRt 0 E 7 Bk
(P40) » FTLUEEIESE A B335 EAWS F ket S8 o ikt s 7Rl iR
TR G T R EFTE IS5 (PL5) - HIeR BT IAER BN T- TR
GV REERES NN E > HEBN T-THERSNIE - AR FEHT 1/ R
ARIFTHE IR - A& 18 Jj(Power grip; A1) ~ FE 7] (Ball of the thumb; A2) ~ 81575
#i£73(Thumb press; B1) ~ {511 /] (Lateral pinch; B2) ~ 5H&{% JJ(Palmar/hook pinch; C)% -
e R SR ESE TR Z i A INBR DA% it B RE TR 2 e it I {E (PAO)EER TR - AT
FHE 758 E 7 b - B A 2 ) SRR SORh S - B S HS B ER R BN g
REMESEECEAFREIESE > B BN eI > AERT R (AR LA - P8 T
TSI Z R - LI ERR B2 BFR 8  (E R RIRFR o 3 5 ik RS R Re(ESE
AIZEET RIS R E IR (SO B T > By R I ) 2 ke fe] (1 3 EE SO P& -
SR B8 DR R RIRPASCRE s S &R I5R o BT RIRPaRcRh g 152
18 -

SRR RIS ~ Mpa% - BEZERZEFIE - BEEFRNENTE
B - SO A ERHERT EIL  DURE R RIBEIERE  RRBEHE A E 5 -
W ET(A+ > A-) ~ FiIR(BF ~ B-) ~ BURZEA(CH ~ C-) > DIt EEARE BN AN ) 5 77
EE - 1F Rl D5 s PARORE S - TR ] S PARRE BT A0 T BUREAH ] - fef& AEAH
FARSFE R E

YA FI P E B 3-4 AT N TpRRE - B e S iFEsE -
HWFHERERTA (KIM-LHC & PP) % » (HEMHRESMEIER - BbgRE 2
J[s71-[597 °

T 4 FHTCEHE_ERCEREENE (1B 3d) © SHE P A RS T80 7 B AR sl 4iikr
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[~ HRAY = RAREESS - MIEMAE - EEEHIERVRERR - DURIREEE  f1 T
TE4HE%SE -

EAWS E—ZE =35y (£48 2~ 3) BEEMEAVTE » SRAES AR TRZCAEY
TR TEE R HIEHE T UET - 2FHETTE - B EE I RERIRE EOMFE - M
B~ MR ERAIR 251 F o T 2RI HERRAE - SR 7 SRS i IR R & - R
2 FEGEERERETIELE (i 1/NA 30-40N B4 3-4 A7) ~ SR 17 ~ s A Tk
WoE =t — e —(EEHNAERE DL TELRE - 30 ~ s\ Tt
R L — YRS ARSI LA T EE EAVRRAL - RILA 2 A B R T B e R
RH[53] °

EAWS V0053 H9aTAs ( EICEEEME ) SENBEENRITREEIE et L2 &
B E AR EZE RS T H OCRA [60]41 KIM-MHO [SOJfH% - 878 EAWS HYZ;
POER oy A T OCRA J77% » {HEL OCRA {5A = (B~ E 2 iz

(—) OCRA JRHIE 77 Bt AL BT B e - Ry ANRERE IR S B =28 (pinch
grip) GLbPEIRIEE 4R (power grip) A mHYERR M EAWS Ayt H#SH]
o IR 77 2RI AR R A B VIRRAS » =i r e R i A 2 AR = 1 /K A

(A1250N) -~ S5—7J71 » JEERATHERTT (HI412-3 N) HEZ R 28y -

(=) HAMY EAWS EFE/ DR ERENAZE” (TERHE) - & EAWS BRI IIEE
BATONG - ETEHR R EZ A AFE -

(=) OCRA #1 EAWS ¥R SR HN 2255 AR [E - Lavatelli % A[61] 27 15T
5 H » OCRA 1 EAWS 7 [EfFATE Z MM w7 » 5 S IR ESTHAYEE 70 w550 24
HATfEfY OCRA F1 EAWS SFAH&ERMHE 5 (HAE 250 T » EAWS HUsHEER
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Ergonomic Assessment Worksheet V1.3.4

[Fart O g [P
S [V Anais E==
[Tesk Werkpiacs [Tk durason 522 E3

Result of overall evaluation: temines by e hgher value bt ntearetaton shoud i ake o scaount e second v,

Whole Body IRl Postures Forces [l Loads Exira Fmﬂ

n |Low risk recommendct o aoion s needed

0-25Painss Greer
~25.80 Fains
=20 Painis et [Fgh sk o be svaides; scton o lower the risk s necessary

[Extra points “Whole body” (per minute / shift)

1 [Feverse eiecs bywerking o a 8
moving objects nooe miccis svong verystong
o, [Resessiy (e.g. entering matar ° 2 s ° =
| passencer comparimert) good | complesied | poor very poor
3 7 2 A riensiyx Freuency

|Countershosks. impuises.
—— e

¢ o

sty curasion or Fraauensy

Licint positon 0
|(especially wrist) newtral
o *&YY ¢
- W | e
—Ce Il
6]
5 ey
(o prysica work caa
02 |(pses dozcrna mctsn
rone mide | song | veysteng

|comments 1 proposats or improvemsts

[Res =it dursson min)

Lunch break fmin] -

CrS e ——— B

[Net dursion o rapetifie taski (s) min] =

INo. of restuns or cyees) ()

et cyete tme fsec) e

[ooserved cyete tme fsec)

EAWS form v1 34 14D and Ab 2012 s

Ergonomic Assessment Worksheet V1.3.4
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Ergonomic Assessment Worksheet V1.3.4
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Ergonomic Assessment Worksheet V1.3.4
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(d)

it ¢ (a) ZAER - WEEETE -~ BONAE I - EEMERS R R - ERESENE  (b) (&
fiti 73 2D/3D TARZEEGHG (o) BEAVNEG Al - N TRHER S & (d) MRS -

3 EAWS(2013) st 24t S5 at it R 54]




EAWS & (2244 ) #i5M BT A/ NS RS A/ N DL SR A R BB
G T EEEI AR NI » B SRR E AT S 12 5
PERRIET 2 06 PYEIHNER 3 2 4 BYBEE - A0EA TYIRHE S ) B A R FH
/TR » 53 TSR 0 5 AR T 1 2B » 3% L B 7
SRR - SRR FEARER - {8 T ERE R IR P A T (R
S ) » TS T SRS G AR 55 DL R I AR T TR -

EAWS BARHTTPISEREZIFEE T 25, 50T LR RIMIER - 55 24
W PSS Ry 3 (B4R (1 4) "%l BT RS, 2 ST 6s AR AT i 5
R -

: F No risk or low risk - recommended;
0-23 points aa No action is needed

Possible risk - not recommended; redesign if
>25-50 points  Yellow  possible, otherwise take other measures to
control the risk

_ High risk — to be avoided;
>30 points “ Action to lower the risk is necessary

4 EAWS-2013 [E [ 40 5748 54]

EAWS [FUZ#EeET AT S RS SR AR S B msH A T(F > fEiEs~iisd - TIFEY
RSB EIER - SEEZIER (S8 1-3 i) MR EEMEFRURRTS - 8
A B S BRI AR A RSB [N RS B 5 7R RS
WRAE/ IR S

EAWS S 1E ELAN SIS AT ] ~ 523 R (S Ehihah e - SORBRRRETT G » 1258
ELfESE TP S RIS EE IR (RS - FRAYRE R SR AR - 2256 - BB
MBS TSRATHEENT TSR - 28I EAFT A RITESEIEDL - ERER EAWS BT THY
AF(h AT USRS BAr V&R R » MR A2 P B LIRS > B REFERE A HAT
SRR 55 AR AT R AE » R BHVEEE B ZAEN T EAWS #sHE#EE
[54]° @& AL - EAWS {52 H A RASR A [F SR E = R TR et ih TR -

J
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= - FBIEEE- A Tk B3 (Key Indicators Method-Lifting, Holding,
Carring; KIM-LHC)

Key Indicators Method (KIM) /2 FH{EEIFT 8 AL - 1+ 2001 $HE AT
EHERERE T AN TRt R (LHC) jff%[57] - KIM-LHC & ) A Ryl i A5 5

R D BN WRFRAS - JEE B S TS TR ETTA -

KIM-LHC "] FHRARHEIAEE - IRRPRIEE = THE B UAIIESE - sPEEfE e = (@5
BR o s NA R E PHRRCE E - ool Ry ¢ BFfERTAR - BT EE Rl - ZEGTAR - TIF
T ER o BF R SFAR AR IF BT 70 A6 28 (L lifting) ~ $R F7(H: holding) FI7H % (C:
carrying) ; {fEEETER ~ ZEAEPAR - IR EPAR RIS FAR BN & Sk 7 LAETE 70 -
JoE iz L PARRF [ AR ST AT B S PANR ~ SRR TR IE e Pk = N 2 SRR - A%
% R REATE 2 e E, T ERGHEENEE ER - EEEER ER S8 S EEHEE
HIAEEEER ST - IE S ERH T B TR A -

IFRETEPAR x (fafEEEPAR + ZBEETR + TIRREER) = FEs(E

Brpfaf B ETaR ~ AR - TARIRETaR - =TEePak 2 5T R G AREIL » Tt =FHEY
&y AL RTAR AR (K - RIEE T RT KIM LHC Efg{ERE G2 " /RIEH ) REAERT
A& E R G E RERERTHE < SHE T4 BLR IR R AT sany R G E R TR
[H o {EAHE . NATERT A B TEN S R - AT E R R s T es -

KIM LHC R ER0 T -

HEE 1 SRRIEZERHE - N T RS RS TR E I ESE | - TIRRREE - TR
5F o HAEY—h o A0 e A TR EE R E A S PR o IR R
AR MERY I EIRTAORE S (R 13) -

% 13 KIM-LHC A\ Tkl itz — WRiarachiE]sT]

BBERERER (<53) BIER (>55) BREMEE (>5m)
EREE- B g WP RFPARREE | LYFE#ERS | WRIGPREE | LEOMERE | PR
<10% 1 <5 min 1 <2300m 1
101040 2 5to 15 min 2 300mto < 1km 2
40 to<200 4 1Sminto< 1hr A lkmto < 4km 4
200 10 <500 6 Thrsto<< 2 hrs 6 410 < 8km 6
500 to<< 1000 8 2hrsto<< 4 hrs 8 8to < 16km 8
> =1000 10 == 4hrs 10 >= 16km 10
] RGE - TAREABRES - P (B IRREES | SR T IO T - BAFEA s E R R T
LT L {ETF B ES  PRIERRSIRE 15

DER 2 RFPHY PRPDVERTE - EHEHE TR Z e (% 14-16)
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% 14 KIM-LHC N\ TWpkhaitaiz — 1o Eatafoaha]s7]

BEEREas T E VAR g an’ T E R
< 10keg 1 < Skg 1
10t0<20 kg 2 Sto<10kg 2
2010<C30 kg 4 10to<15ke 4
30 to<40 kg 7 15t0<25 kg 7
>=40kg 25 >=25kg 25

1
FEHEFEAR - MEEHFHERETEF10%

% 15 KIM-LHC A\ TWpkhaditaiz — ZEaraaha(s7]

HREHAHELE

EBREWEME

LY RRE

FEK
iy
(Y

s

L S IARFEIL T -
2EIRE  BRE - THE - RO RATEDR - SRS -

1SR el I AT M i -
2EIRE - BR - B - R R R SRR S
e

LIEE R E I -
2 FEER IS TS R T -
AR S BERRE S -

1R i {eh (] R -
PASTEpet g

3 Uh IR RS E T B A -
AMBETREE -

YD s et SR B S DA TSR PV PR RS0 (D TR A NS © R T S A R 0 -

% 16 KIM-LHC A\ TftmB etz — TAERRPEEEST]

LERM

TARRDLPARREEL

FA R ANRGRME: - flan: RSy ZEH > T I AYIETERIIREREY) - 7K

FAREIRYHIE - FESTHIEREN - K RAFAVHTUR IR - ’
HENZEfEZ [REATT & NRAURAE « B0 2 1 JEBZEH 2 e R fRHISCLIE |
AR/ DS 1.5m2 B 2 ~ AR 14 52 3 T R P SR BRI A

HEE) 22 M Z IREEE O A TR R » BIA0HRE R A 2

ST RILEEIHEBAY RS > BV a2 A E R Z iR (E
(T ERPal + ZEBFFR + TIEIRERRR) > Wefafatal = EbR{E
XNl EEediE e YN DIRNINAY= g LENTit sk ANl Su=pe ) I RKISIEEN N (FDN
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A TAEROTNISRE R - B b T 2 I SRS MR - Ay sy A L s R —
fi BT H - EREHEAY A T (HE N TR R AV SR A - RN ST R AT 2 A E
FIRER 17 B TS AR -

%2 17 KIM-LHC A T 97t g B A 2 b S 4R [ 5 7]

JEBRTFER JRBR{E B
1 <10 | EER - R S ETETEY -
5 10t0<a5 | TEAL - AFBTA Y TR SR MR e E ) - ot

BB T TRt -

e RE - AEBEEIEE TR AN —RIFE AR - BT

3 25 to <50 TR -

4 =50 | madk  AEeRETETERS A - ST TERE Y

DR TS BAE LT By 40 BRLL HER 21 BRDAT - B N B AT AR -
VBT R T 2B R REBOORE - DFEEE - BEEERIR - SR & i i T e
SERRTJEREN -

VO ~ R 2 5 1 & - HE fi7 /E 2% (Key Indicators Method-Pushing & Pulling;
KIM-PP)

ARFEHIE AT KIM A\ Tt B Az 80 (A = (A5 - (B3 SEhiE
BT RoE RV ES)  BUA AR « sl H MR 1 R AR R R ~ 411 AR A [
mENE B AHEN AT > EElEROAT T -
KIM-PP sSSP ERA T
SRR 1 ARTESERAE - DIBRE(FSERERE 5 S RRERAE - N7 RAG SR T AU REAEE -
AR I ) B T REEHERE ~ AL ZH PR o MEHRA AR B E AR
SRR R - M R EER TP A B R AR PR RS (R 18) -
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% 18 KIM-PP HESU{F St A% R PR A S 7]

REEEEE - AIREHEELE (FERERERS m) REEEEHE - I (EEBPEREARS m)

TAEH RS (BN FREE TAF H4EEEE HEF TR ARG B
<10 1 <300 m 1
10 t0 < 40 2 300 mto < 1km 2
40 to < 200 4 1 kmto <4 km 4
200 to < 500 6 4to< 8km 6
500 to < 1000 8 8to< 16 km 8
= 1000 10 >16km 10

R EE AR BOE

pE  AEB b S

G - AR CER - fEESE T DU R R

» BE EIRIRS A AR

BER 2 RFPI TRPFIAEE R » e AEMERE/ T ~ ZBA TR 4 [EEFRREE
(F19-22)-

% 19 KIM-PP #ERUIF SRR E B aF R (5 7]

T L.
R efiph L8 | TR STH) (k) | EERIWET - | B BRE
(ARER) LD IR THiEs
HE
<50 kg 0.5 0.5 0.5 0.5 0.5
50 to < 100 kg 1 1 1 1 1
100 to < 200 kg 1.5 2 2 1.5 2
200 to <300 kg 2 4 3 2 4
300 to < 400 kg 3 4 3
400 to < 600 kg 4 5 4
600 to <1000 kg 5 5
= 1000 kg
e 47 3 ) SR
TR - - AT R/ AR RS R 2Ty
<10kg 1 %3%':ﬂé N , iﬂf%ﬁ%fglﬁl Elrin'lf #:fj;%ﬁﬁ‘[*l%ﬁ%ﬁ“ﬁ'ﬁ% i
1010<25 ke 5 A S A BRIRA R TR
25 t0 < 50 kg 4
> 50 kg
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7 20 KIM-PP HERU{FSEARAZ AR (L AEHfE S PSR 5 7]

TE i R B (E
" (<0.8m/s) | 1 (0.8 to<1.3m/s)
&
o IEEERSENIENE . 5
o GEAEEIREYIE R
—"%—‘
o EELVEEREE A IR
o BN 2 4
o JyIEKH
Note: FHERKHEEL]] m/s
% 21 KIM-PP #EF/E A% 2 R SR B [57]
ZE D
J,
| ’ R T o N |
X A SRR ) TS ST (BEHIHERT) 2
R RS (R B S - 4
N
ﬁf [ 5 L TR o 8

VR LS ATAR B S N R DR R BRI O SR S5 o BRAGEN(E - A - S IR TR A IR

HIEA - AR R BRI AT LA 2 -

7 22 KIM-PP HERITESERt% R LRI S FRCRE 5 7]

TAERM TAERIE PR AL S

REF + s AR E K FRE - S - R ER - TAFZE M

T FAEMEBEY) — K s i RE R RS B - B0 A VRV EHE 0
&Bﬁﬁéﬂ RS > AR ?@A—@JEZT% 2°—>ABEE TAF )

ZE ] TP B — i SRR R 5 N 20 8T - BipREHE

PRISE © SRSiOH e SRR - HUR - BEERE S R T EE2° 4
F5°— TR RN A SR E ) — i SR e - Bl TR

HERE © B - PRl 5o — 2B R RS 2 Bk 8
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B 3 B TR B NP AR A TSR sl BT B S  BUR . (5
PR + SEMUERERE + ZOSERR + TARHI IR = BRI

MR ET AT Z 8oy - AT N RAETTHES YR (R 23) - A BRI E Y
SPCREEARE I LA B R S e oy bt S S L F P (A AR RS2 22
Jai\ P e A 2 PRI SR PROBAS AR > JEb 'y S SRR S R U2 — (BB A, - SRS HEAY A
R A A TAZ R SRR -

7 23 KIM-PP H#Ef (SR R M b 2R 57]

N2 JE\Bg(E Bt
1 <10 R&f - ANGEEEEEEIE
5 10t <25 | THE#EC EBBIIEIY AAE AT IRERE DRSS H REE

BEER AT TR T -

ds > AHBEEVIETY AT BRI ISR AR - T

<
3 2510<50 | Ll

4 =50 S o ARSI T A - WV e Y

g e IS EAE I TS By 40 BRLL Bk 21 BRLAT » #iif A B e ARRERE -
Vs (K B S8 B AREEEORE - DRI - BRI ~ A G e s B B 4
S RS JEA A -

SBUURT BREE b ETAL

FRIZ R EET B R RE 2 2016 SRRt » E AFHEFILCIRINSE — 25K
FHO B HEA40.8 A FURANEE ABREIGEHY 24.61 A[62] - FREZE] R AEEEZ 102
FREIR R RS 65 pibl L2 N BB —FRREIEER R 16.5% (95 1/6) - Bk
BHAMBEAERE 8% (18 5) - BkESHEASHREE - EAISITEEEE M - G
FRRIBE R > A RENAREEERTE 0 E > NI ERREITE > B2k
HUSENRE ST IR MoK - 2 N B S AR R BHY T (B RS - (R N R (B55 i =~ s
[ ECRTFT FE(ERR AN RS (B & A\ TTIE)/ A 5 B LAY i
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4 B 2 AR B R A5 B AT %-2005, 2009 & 2013 F

20.00% ‘\'\‘

10.00%

5.00% —

0.00%
2005 2009 2013

e B FEEI TR el B B BE TR

& 5 SEEE Nk E R Bk THR

PRI > BEE A OSSR > BREGENEE > FERIEERETE R B
S - GRAIHR (2016) F5HHFEIE AT 65 BRll EE A4 A CIEHY 10.76% » [EER R
HNREEMRE I (G E N IERB 1.65% » & ERER BN ST I IS R AR A TR
AT~ B B AR - (R RAVIERR RS R IR BRI THIR R - T RS R B
ERA R HI[63] - e (2011) $HATURANEIIIRE Y RIHIGGERES - BRaTE A BReE
MHRARZER » FEIRF M7 B AR ~ (BEIRN BRI BLERE 2 B (1383 - 1F 286
firfER —E PR EE (= —RERE) 5 108 fir » SRSy 37.99% » HrpfEl
LAZEN 47.2% FsfE25[64] -

bR T EEARE - BREISEESN - BE - BREE R A BEEER TIESA T E
RAYESNELE[65][66] - 85 REREIBEIFES T2 B R — « EEUNEIZR + - 1£
PEA =57 2 — 1S T B R E] - BREIERUERE [67] 5 1E R BRI K 3
AINEAG 2 Ra I K EHHY 20% [68] - 5551 (ERBIREFE - BRE foR FIE@HEIT = EF
HESRT-F Ry T 220 S S - Horp 2015 FFRREEZF Rt ss — 2 B SEEBET - AGRTA
BB S SRRy 15.4% » VR EEEHEHERAEE 7 #2404k 3.6% - EINMEGE - IRIBIEZ &)
T U AT A (101 45-105 4 ) BRENSFTABCE K EERBEBTELE 7 7S %E
17.32% ~ 17.98% ~ 17.89% ~ 20.83%K; 20.83% ([& 6) [69]-[73] » BLEEHAEIT 5 MY
WS EH T EERR E L SR RPN T B AR S SR e — R BRI
FHorf 101-105 27 BREISEHUBCE K EMEEe - #6 - RD) ~ B~ EIG HRE K E T
A LEP R =R SEF B -
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w— (A P (R S R

2300 0.25
2200 - 0.20
2100 - 0.15

2000 - 0.10
1900 -:I - 0.05
1800 - . . . . - 0.00

1014 1027 1034 1044 1054

6 ERE 101~105 475 Tk S Sl b

TREZ 558 S SR 2 2R ERTTERT 2013 3t TR 2 2 AR s R &
TEUR AL TAERE T > Z el b LIEREBNEEEERN T - DEREDEEI(32.55%)
FHEEEpIE S © B E R B ESMEEER R TERE BB EEERT - JNE AR E 7 E
(35.91%) TS EE BT = [74]

BB B R SR 2 AR R ST AT 2013 £RAY B BREIRCE S F 2 FE B I BTG
EWTTE ) SERBUNEE] ~ BREIEICHE]Z ZEAREEBIRI R 33%  50% © 7%  FE/EFISHHIURR
10 67.7% B AL SRR - A2 T Xt _EA7K A TS Rt
BRIE(40.1%) B E o BREIEEAIE 81.4%E N2 2fT BTG > Hrh XA E P RR
(40.8%) KA EENE(Q29.5%) B AERELEIVE R © $REF(F4 2B LRy
FYIFTIER97.9%) [75] °

STENEN ST B S SR L AR RT 2013 SR 15 SRR ER (LAY 18 (R PIE TSR
G R A EENERR - g 11 ([HEseVEHORS e 2 2 5 EUKE 52 H
HHAR SR ARBUEIIERY 0.5 - BURHARZ BI/KEOHAYI 5 AL B 2RI e M pek
EIRY AT REME R R Y - 12 B F I3 o AU 2 A 27 3R T B U DR B e A A (2]
B EREFNA -

EEFRAVEREI L TR ~ BRE] ~ SFE 3 AR > SSEhE S Eh RIS L =TSR
2013 FRURILE R PREEREE AR - EFEREE T - BEESRES %
AR Ry 45-59 5% o Hrp 2o VESS TS A 22 £ B8R A AT 50-59 % » BVEAIZEH %
AR 45-54 R o TS RER EISEHEIEE M - USRS ~ #20E - ERREY ROKEE
B NERERSRCZ B EZE L R ~ 5 R - 8L - e ~ BREBEFE=
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EERALAE S AR RERY S REML - 2RI ZBANRE SISt C B4 -

A Eal St FeeR e 583, - e - BREEIN S ERENS - SRENBCR L 2H
AR - I E SR bt S HIZRES - 2 ARIBRBISESCERHE SN sr 2 Eik R & H
FLHR A B R AR OR 8 %% - SRR N BB NGRS AR % - IR I AN B /R 19
BhiE IR R R (E RV ~ EITAT K H L/ - IR R A B Ak & e g e i -
MR ~ BREIRVECEGE -

M TER RS ~ BREIEE > T DIEt iRV R pUR M R E T — T =
BRI AR B S Y DU TR - T 55— 5T > SR AR A I UE MBS A8 s
I - B EDUR TS HAEEAVEER, - DS NSRBI A py A B RS - BB M
GRATEHE TR R OEB R HYEE) - B S0 EE I ALIE & Tl (et b2 4208 E) -

FERE - BREIINZERRS > Tinetti (2003) HIWTFESE HUE EEEREIRINY 4R
A3 Ry NAE ~ IMEEBRIEHINZ © WAENR ZZ AR E AR S ZLATS HERY - 405
BrRESIA B~ THEETT ~ SRAITHREREREECE ] ~ B0 B IIMENZRE EZ Bk
ZEEEYHIEE  EREANRTTE - AR B~ hEURIEE(76] - BT 2 E
§== (Health and Safety Laboratory) R[5 M ~ J55% ~ #1  ERRZES - BENEK - §2
I B EEERERRININE - NIt B EER A RN Z A sE iR A
RHEEEEA & ~ (TSR IR EREY) - Z2H 2R St sl A e En BRI A\ B
HRIEERIT YT - PN > trTREIN Ry (8 A\ SR S A PR HVRE ST » DURCHRERE IR
BARE > EENTEAFER - BRSNS S EERDTETIRE A M2k F -

i S35 5 A (2008) i F SR 55 TR BURIaH RN 25 TR ECHY E 2 JF N Rt
WZE - X NREEARNRK[77] - EEERNERS > TR RHIEATERER > £
TRZE O AE R AN EEFTIERK - FIEE TR R DG/ EIRY EE %M - Chang
& Matz (2001) ~ Chang(2002) K Liu et al.(2010) SEbfFFeis s B R R &A1 5
T HARAE ~ MR RS EE RS 5 ELY) ~ AR R AT T (roughness) ~ SR B
ST ~ RPTE R R R B 25 A BE [ 78]-[80] -

A B ~ BRI ZREVERSS - o] USRI FH B (A B B e o 1 EAL ot R o PB4 2%
HEGEH LR E RS ~ BREE e B RV H o —RERF 575 - - B Ay R T T AT
LURE F iy S e B MR P PBEFER (R B (coefTicient of friction > il COF)ZCHE[81][82] »

JEREAR T AR (R B () BB (R B (nd) > Ekkubs JZ Killey (1973)f5HE

HAIEREA ARSI LI - EAHS R iR R (Y > (RIEE ps B BN 2 & Eg ey
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T HEIE H[83] - Strandberg & Lanshammar(1985) K Andres & Chaffin (1985)F5 H#FEE
R (us) RUGEEEE S &M - BRI A RS EL DB R A2 [84](85] - Myung et al.
(1992) Rl 2 e 2 7 R I BAT(E b I 108 Bhiy el - SEPR B B PR Bk B A IR A 8 (us)
PRAZEE - B ESRIER ps AT NIPAERURIB6] - 5351 > Irvine (1996)tf5H us =5 B
P F SRR T 2 (8]

T 78 L0 T DAB 22 (5 B0 5 R e AL 3 T &RV B HYE25 1 > Andres & Chaffin (1985)
SRR ET TR R B M R VAR R AT 0.5 DL A EAPUSREE - FIEAEEE 48
{8 Jd s th i 5 B[R 32 A2k ANSI/ASSE A1264.2:2006 K2 OSHA(Occupational Safety and
Health Administration) ~ ASTM C1028 + ASTM D2047(James Machine) : 2011 S5 %
AR AEHZA TR AR R VR 0.5 DA SRS AR & It A A A A -
ANSI/NFSIT B101.1:2011 RIEEEEIERAVEREGIRI T » FREEEAECR 0.6 2B EE
51 JEEIHVE AT TAREEERE Y 0.4-0.6 BN HEES ] JEERVHE
Wi FEE AR BB D TSN 5 R FREEE R L 0.4 RIS AR EIFV R 2R S AY[85] -

SN o EEREH B RO RS R E RIS A RE o H A5 55 T ry B R
SRS S T o AR B A ORI 25 B FE Brungraber Mark (BMIT) ~ English XL
EMes ~ /KPR ENES (Horizontal Pull Slipmeter ;HPS) ~ JLEnlH =& 17585

( British Portable Skid Tester; BPST) ~ Tortus &:§2% « 80 EEEHIZEE - Hoh BM I

T B PR 0 Ry 3= ZEA PRI A BT TR > —  NME R R OB B Y A B (A8
IR RS 2 — » APt A F L R S A T A RR A SR LR S P B I S 2 [ 75] - 2B
A (2013) FI5HAEA R 2 1A B8F - BM IUAEENBURE - SURRZE R
1 BM I SHE T HA R A S5 P 2 0 ~ R BRI R T A 88] -
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FE RTA
F— RERBA LN SR

— ~ LIEE R - AR AR R B R ket

AWFELOLEMERAY T2 BORAE BB S e RIas - #1385 REEARR
Pt R S RIER ARG RIIIGEREA R SATEI TR S 39 IRk % 2 IR
(ERRFHYEHT TAEAE SR TR EAEA B F AP (E R A, ~ fdaE
[ BREEER - Bl - B - Bk Ok > BE) - AVEIRER. . S ZERER - U
FAHRAE ER AR R R AR IRk 25 B ¥ TR R R eE B RYE R ~ BRI - 71
HHSBOR R (o P IR AR R st - Th & BB A AR R A RS A ~ B8~ ohE ~ BB Air
g -~ BT - EEADGER T > — S LHE HEAERE - 5 - SN -

FHE R 50 7S D =R 7B (S RE AR * — R A =5 Rk
HHELT ARG Z R B R LAERES ARG R A (b  HL oh e e sl AR O T 2
St PRI ~ EEEE AR = (A AR A iR ERR 7 A3 A DA
At N BZFE 2 TIREE - RAERES DB FTER ]2 Neolite 40 R a T 148
BEAT oL o RN EER AVSUR R TR SO T i Ao B R GBIV E RN R Z — iRk S
FTei 2 TR HEE I R A AU aRa T 2 B0 - NILEc e EIRETE 28 - AWT7EfE
Neolite RSN LUA SUBR R T 2 BRAERER o T~ IRV SARET > ¥ — (&
32 R o R E MR R TR ~ R R R AR 54 MR AR TR R &
Mo Hp e ENRA SR > PYET R IR GEE M - 7R00 10 270K
HRHAREYSEAEN - AEAFE RS T N 2 IRTEREAT A 2 AR
BRI RIEA —2 > TERF 1SO 20344 FEEAE R &G P e 2 HY B R KA RO A
1T BORWIZELURRE By 0.5% 2 B RIS R R B BRI 52 R THIBIE - FXE
SRFAT 2 LV IO IN 10 ZF Y5 BRI RAGETT -

AT FEAE T R b P il Z RS (R B 25 & Brungraber Mark 11 (fE§fE BM 11 > &7
NE 7) - BM I lsas 2 — M E R EBHE A EBH RS - SRS S5t L
[751[801[89] - AFT 2012 4 T B AR 578 MEE B FAE R ZE ) $5HH[89] » BMIT EHIgS
i P HZ AN B TR AR 5 o Z MR - H SRS s — B 2R R — B m IR Ul
i Z NTH> N TR TR f— 4.5 AT 2 B3 B3 N R B AREh e A 2 SR

TEZR N7 A2 5E 7.6 emx 7.6 e Z BERTIIEUR AGETTHIE o BT R Al R R (e 2
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JRCEAEREAIAR E - [FJRe DA T2l R Mt Es [ - ME IR e a8 s 20 55 Ay i » Bl
ATEEEE N TR > AR E TR o AT SO - KPR T ARIEN SRR 0 A TR
NEE) > H M sl R BRSNS - IEIETE A A0 E BRI it AR — %
#R(F BM LI - BEE(AE T 0 BAga sl - EHIER B E ISR 442088 Al
AREGIRIEZ R A - RTEaEE N TR Z R > kaEhn 0.05 ZIE(H - EHEEMN > HE|
HENR - HLUE 0.01 BZIEEZRDETEN > (ERERTIC . P ERE - AT EE—
ARG A BEAVEEIRE - ILERRATIEERCR 2 R REL -

7 Brungraber Mark 1T & HI2%

=~ TEREICERE

Fo T g e s BRI S B LAF A 2 TIFREAECE N  ARHTE 5 UCEE 8 Z4x
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Bl 5 R - - 1.24

(BTt 40.4 62.68 1.24
FfItEE ETF 42.92 69.16 1.24

SATREALIR 6.42

2RSS 6.38

EEREZive ot i - 69.16

EEI T 6.86 6.52

5 R - - 1.24

(BTt 40.4 62.68 1.24
F=lrtdrs BT 42.92 69.16 1.24

SEATIEALIR 6.42

2RSS 6.38

IR EZIVA i - 69.16

BB M 6.86 6.52

BIE A - - 1.24

(BTt 40.4 62.68 1.24
Frufirtérs BT 42.92 69.16 1.24

SEATIEALIR 6.42

2RSS 6.38

GIIEIEZIVA i - 69.16

BB M 6.86 6.52

5 R - - 1.24

75



fEF+ERE 40.4 62.68 1.24
BAAEE  EF 42.92 69.16 1.24
SEATRS AR 6.42 - -
EANAS 6.38 ; )
GIIEIEZIA i - 69.16 -
EENE T 6.86 6.52 _
e - - 1.24
& T+EhE 40.4 62.68 1.24
FlrfEx EF 42.92 69.16 1.24
SATREALIR 6.42 - -
EANASE 6.38 ; )
IR EZIvA 7o - 69.16 -
EEG M 6.86 6.52 -
B & - - 1.24
T+ 40.4 62.68 1.24
FofuEx EF 42.92 69.16 1.24
SEATIEALIR 6.42 - -
(EANASS: 6.38 - ]
(1= F& A s - 69.16 -
B 6.86 6.52 -
Bl & - - 1.24
T+ 40.4 62.68 1.24
F=fifEx EF 42.92 69.16 1.24
SEATIEALIR 6.42 - -
(EZIASS 6.38 - ]
(TR {1 B ey - 69.16 -
BES 6.86 6.52 -
Ry - - 1.24
& T+ 40.4 62.68 1.24

76



EIUA RS TEF 42.92 69.16 1.24

SATREALIR 6.42

EANAS 6.38

(RIS fr der - 69.16

EEI M 6.86 6.52

Bl 5 R - - 1.24

Tt 40.4 62.68 1.24
FhffEx  EF 42.92 69.16 1.24

R REEZIVAZS 6.42

IS 6.38

EEREZive ot i - 69.16

EEI T 6.86 6.52

15 R - - 1.24

fET+EE 40.4 62.68 1.24

Uk SAE BRI T PR 22 ey el 22 PR 2 SRS A (RSN (8 R (RS (i war 2 (BRE Foi
SR AEE TG HREN BH/B-ZEE T3 (HAEEGEME - EEIRR A 80E
LU B+ A TR - SRR R - FERPERE RS RO A EEERAE Z L Th BE B
R - ST AT R -

AL TE B = SNy - 2 DU (8 5 O 2 AU T 2R s PP Y B Z 000 - 48
HERE(R > DU EISS RHEASHE TR E I Re G BGER » ERRAKRE ZE B0 #1
40 EMG gie TR EMIE - SORERMATIN - ISR 2 E 2t 2 BE -

AL e ke EAWS SR TAE IR - RSV RHE 2 EEds e ik - g
S DR RN T e - At EAWS Frat B HIRVEHE EE RS R % - 3
U e 5 B AERR A F PR RIS BB RS (L e > £/ AR B VR SR (BTN R R R B R L 85 -
TE) > B I EEER 52 A — BV TIREIRERAL 20 2K > R 45
DNor(CEEGERTS ) - AVE LS (R R AT IBERT > 2] LUA KIM-PP 25
i > BOEERTS E RIS T B R (ERisy 2 20 0 2 r RV Rl (E - [HE 4R ETS
AL RBIEDIZE 30 X~ 40 2Ky - PREFIRIRF YIRS AL ke s (L G IR 2 - Erile i 25 &
Z 40 DLE - NIE - E(ERFERRAIRG] » FERE R ST &5 R AR FR R Y -

71



ERIEE - 7S E A B9 AR TA2#88% T H REBA - Strain-Index - KIM - OCRA - EAWS
FE R IR S B R MR S TE A BRI EEAR B A M - (H 2 APy
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AR F R AT AV ES S  IEAWISEH » DL EAWS HEfTRRETEEE - s
Z 6B R LUEETR Z Wi RS » T2 BT N YRR - i) iV O
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TEEF RS RS RERE SR AR e E SRS A RfE - ARYE
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{7 » AT F LB AR A ER G251 3-DSSPP fEEEIAS » $HEPREIPROIEIREIR) LR RS iy
farss 2 (EERS M BTy LS/S1 SRRV IR - 1T YIS0V » DU T R A fHTEL
I o TSR T DL > FEPREIPR (PR R RVEERS (L (SRR £ 2 ATESEIES - IRk
EEREIRSR IR A T > iR v > DIRI 7 SRR & i [E R (R R B EAE 50 A7
60 AT~ 70 ATEARIEIRGE - TR RS A E 2 P A IR AR 75 B Y LS/S1 MEfdf#E
B g —E (b HafE cp A IR TS B0 LS/ST MERTAS S o R BE ) TR M E & R
[RASE N EIM S - 7 5223 404 ~ 6118 A-fHZE 7099 A4-{HASE - 15 {EH L& NIOSH
Pt ~ TTENR{E (Action Limit, AL)3400 A A i A\ 1535 ks - B AL iaRE 60 &
FrBAR 70 23 Frics BV e 7 e i i K T 253 R (B (Maximun Permissible Limit, MPL) 6400
RGN AR - WINKR A BB T & Z ALAF A& G R » CHIRAR B FE TR
= FE L BV ESE DS - TR BIPR 2 B B2 b (R RAY TR A By 2 4
RET BmSRAEIR G TR RAS IR 60 0T R 70 AT A LS/S1 MR~ i KR
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% 46 [ 3D-SSPP fE R [EIA4 & FE T @S L5/S1 22 A=) JJ B S (h 45 5

TR ARE(AT)

50 60 70
PREIVE IR 5223+415N 6118+484N 7099+557N
BRI 31524243N 3509+£272N 3859+301N

WIS A E 70 AT 1ESE

Compresgion Force at L5/51

Total Compression (N]: 7093 +/- 557
Components
Erector Spinas: TO26  +-B57
Fiectus Abdaminus: 0 +-0
Abdominal: o8
Hand Loads 434
Upper Bady \Weight: 158

11 3D-SSPP HEHEEPRE RGE F-HE 2~ TAE &
HrIERE SRS E 70 N TEE
G ) \*

Center of Pressure

Balance: Unacceptatle
Coef. of Friction j

Compression Force at L3/S1:

Total Compression [N] 3| 430
Components
Erector Spinae: I o«
Rectus Abdominus: i +-0
Bbdorrinal 233
Hand Loads: 197

Ipper Body Weight: 10

12 3D-SSPP fEEE PR S e i T-H A 2 T & 1o

79



F=F RIREARSTAIRST ~ #E7 ~ MEERERE

— IR EFR - FEMARTE

AR R U e 2 2 R MR A g i s B 2 10 THEA T F
MR ABES IR HE > SSFRBERAIFE 47 K3 48 0 I 10 TE R ~F o] DU AR A

Hit AR TR R

TERZZE -

5 ARG B FHe By 53.6 £ 5.7 ik (EBEIEIRE Z TIEHEFEE
174214 PG5 B 154.7 £ 2.66 /N5y ~ B 5 51.8 + 7.1 AT ~ UER
S5 126.7 2.6 N5 ~ WEEETE B 93.5 £ 1.2 /A%Y ~ IEZEE =i(hip height) & 87.5

£ 48357 A

By 63.0 + 4.4 N5 -

FESRIEH R 68.1 £2.4 A5~ F

B R U B 29.8 + 1.6 A%% ~ fABE 2 (body breath) 2 43.8 4.1 /A%% ~
A HE (body depth) 5 23.6 £ 3.4 /\47 o

R AT R ISR Rl ~ R M AR

HH 1 2 3 4 5 CPIHEHAEEEE
(%) 60 52 57 54 45  53.6+5.7
FEGEF) 15 19 17 16 20 17.4+2.1
Hr&(cm) 157.9 152 1559 152 1559 1547426
fa e (kg) 535 507 626  43.1 49 51.8+7.1
UEZE S = (em) 130.6 124 1256 1256 128  126.8+2.6
UEZEAT S (cm) 93.8 935 916 935 95 93.5+1.2
%88 = (hip height) (cm) 958  84.6 865 842 864 87.5+4.8
HfEfEE S (cm) 553 637 648 655 656  63.0+£44
FF 5 RiE#E(cm) 716 662 681  65.4 69  68.1+2.4
T 2B ZE L FERE(cm) 32 294 277 293 304  298=+16
B A% E (body breath) (cm) — 45.1 43 488 376 444  43.8+4.1
A= (body depth) (cm) 238 233 291 201 218  23.6+34
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5 HEFEIRETHE BB SNy kicH: > BIkE 2 P FER A
41.0 + 13.6 5§ » (RERERE Y TIEEIEEL R 6.6 £ 6.0 4 » P19 555 164.8 +
103 457 ~ BEEESEES R 70.4 £ 122 N T ~ 136.9 £ 9.7 N5 ~ WEBF B E B

104.5 + 7.7 0\5 ~ UEREE =B B 92.9 £ 9.1 134y ~ thisH

e A B

=S

PH{E S 703

+ 8.7 N4y ~ B EIEEEEISHE 76.2 + 7.4 N5y ~ FHTEIBE T IR EHSE
348 + 4.1 N5y ~ I REEETSEEG(E 59.6 £ 5.6 N5 ~ S RBEESE(E 27.7 + 3.1

ﬁ °
* 48 ERRIREFE - FE LRGSR
HH 1 2 3 4 5 CEIHEHEEE
FE (%) 26 33 53 52 56  44.0+13.5
FEGF) 6 3 5 17 2 6.6+ 6.0
S =(cm) 1558  179.4 154.7 164 1702  164.8+10.3
Ao (kg) 58 782 562 787 811  704+122
UEZE S = (em) 129 150.6 1264 1382 1405  136.9+9.7
UEZEAT S (cm) 96.4 114.3 97 1072 107.7  104.5+7.7
15 Z2EE = (hip height) (cm) 84.4 104 841 914 100.6 92.9+9.1
HfE 45 = (cm) 57 715 666 731 775  703+87
FE 5 IEHE(cm) 684 871 705 768 783 76.2+ 7.4
FhT 2Rz L EREE(cm) 326 418 312 337 347 34841
Bz AHS E (body breath) (cm) 43 54 46.3 54.2 55.6 50.6+5.6
A= (body depth) (cm) 27 255 245 292 323 277431

£ 10 THABGETIGESR - 5 2k B il 2 ik S8 2 SR BITITAT 105 4

ST  SERIEEEEER | A%95N - BT - WS - P

faeE ~ RTE RIS/ IR 105 S ZBHFEEER190]  MHEHY » 12 5 rfE s

kST - AL ABERRE - BEEREK - AMEE A fGSTHE 5

Bk & 2 TOFMHRE > AR R 2 & - B SEERITAHRE - Bl
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RAGEAEHE I BB F5 ] 2l ml Po el nl s Bd P R A MHEE - INIEARIIRR 2 A

AaE T HITHEE R~ 2 SR T R

KR

= RIRESAH - I ZEHGER
e LA fariR 1 m T B AL 0 » BE Z @B REELE 77 257 > 539N

HHY

S P M/ 0 I TR 0 N B0 2 2 v RO 2t 5 » R — 98

BIFEEE S -

FArpRE Ak S AR TR S R i R = HE T F9{E 87.0 £ 227N ~ il

EAEHITPE 1117 £252N ~ UEEATEHET ) FH9{E 82.5+30.8 N ~ BEZEHTE

L7 FE9{E 98.0 £26.0 N ~ =1 F19MH 76.4 £ 182 N ~ [FEh1 I F91E 79.9

+25.6 N (3 49) -

% 49 B IE IR REA FIVEE S Z KA ~ AL ESSR(BEALN)

HH 1 2 3 4 5 S E TR
iR S 987 115 91.5 73.6 56.4 87.0+22.7
iRt shr)  153.2 107.6  108.8 84.4 104.3 111.7+252
UL ST 112.7 118.6 60.7 523 68.3 82.5+30.8
BT =L 120.1 112.3 118.4 69.8 69.6 98.0 +26.0
ISI=Eiia) 87.9 87.5 90.7 48.5 67.2 76.4+18.2
[SI=Eavl] 56.2 90 119.6 62.4 71.2 79.9 +25.6

FAYEZ MEHR SR ek 4S Rilm R T & 7 239(E 1143 £ 19.2 N ~ iy

RIS P(E 152.7 £ 622 N ~ WA EH#ES-PHI(E 116.3 £28.4 N ~ I53%

FHERL I 9{E 132.7+47.4N ~ FEHETFIE 943 +23.1N ~ FEALIHEE

102.8 +35.4 N (32 50) -

MAHIEAHT 105 355 T A BGs AT SR S SRR WL MERE
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K55 L0 £ 80cm S ET PR KLY R 196N ~ S RHETIEU Ry 201N

120cm fiz 2 B F-H KA TIE By 160N ~ e KHET I8 By 168N ¢ 160cm Jig 7 BEF-He K

FITIE R 122N ~ B RHEIEU Ry 142N 4

I7> 56%-84% 2 [H[90] » BEAAEEIEH

(5] > (ERAHAT - BPRSZ AR A 2 M B 2 PR AR M - ATRE(RRFRELSS T

pas A 2 MBS SRS T2 P9 E -

% 50 JERMREEA FIFE S Z a8 HE ~ T ESSREEALN)

THH 1 2 3 4 5 A EAAE AR
ImfrEE ST 93.6 138.7 95.8 121 122.2 1143+19.2
e PR =L 109 253.1 94.3 159.5 147.6 152.7+62.2
UL = T 109 163.9 87.7 113.4 107.3 116.3 +28.4
UL L) 108.9 197.7 72 155.3 129.4 132.7+47.4
ISI=Tiival 94.7 123.2 62.2 84.3 107.3 94.3 +23.1
ISt 106.8 87.2 54.6 1147  150.65 102.8 +35.4

= - iR EREEEER

5 At AR B R ERE ST - BieE

EISHCEE 21.6£2.7 kg/m2 ~

FHE(LZAEATE) FII{E 29.0+8.1 1371 ~ LTI RAILI I U BRI EAL) 30 0

FHEE 4.0 + 5.5 X~ BT RAIN T (E RE(IEAEEAS) 60 FO-P5{E 6.8 + 9.5 2K

Hg 3 iRk & #A 5 ilE BB AL > #5158 (H 28.0 £ 7.1 405k 51 -
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% 51 PRI AR R R ERE RS &E IR

HH 1 2 3 4 5 S E AR
S 2is#i(kg/m?) 215 219 258 187 202 21.6+£2.7
TR (AL B AT (cm) 30 31.4 17 39.5 27 29.0+8.1
AILST B2 AL 7 e BRI REARE
0 10 0 10 0 40+55
A8 30 Fb ()
AILST SZ AL 7 e BRI RARE
0 20 0 14 0 6.8+95
A48) 60 F ()
=g B S O /7)(sec) 173 118 100 180 119 138.0 + 36.0
BlEERTE 1-1.5 7 BEARTE
139 152 154 194  165.5 160.9 +20.8
(X /min)
Bl HIER S 2-2.5 4y $ERRiE
1545 1555 153 200 181.5 168.9+21.0
(X /min)
B HIER % 3-3.5 7k
153.5 1545 154 178 1755 163.1+12.5
(X /min)
CEUAEEL 387 255 217 315 228 28.0+7.1

nfurfEz Rk SR EAE S - S EGE BIRECF{E 25.2£2.7 kg/m2 ~ EHUE

(CBZHCHTE) VH9ME 23.3+5.7 A7 ~ AL KA T BR(MEAGEEAL) 30 #0-F-191E

8.8 +4.5 % ~ AL ST RIS FI (e BRHIERREAL) 60 FOPE5(E 12.8 £ 7.9 2K ~ Mk 555

FTSERE BREAEEAL » BEAGhE TITERCP9(E 39.9 £ 10.7 > 415 52

84
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THH 1 2 3 4 5 S E AR
B e S5 (kg/m?) 239 243 235 293 280 252+27
T (AL B BEHTES ) (cm) 24.5 31 25 20 16 233+5.7
AILST B2 AL 7 e BRI REARE
11 14 2 10 8.8+45
A8 30 Fb ()
AILST SZ AL 7 e BRI RARE
8 12 23 3 18 12.8+7.9
A48) 60 F ()
=g B S O /7)(sec) 180 180 180 140 180 172.0+17.9
BlEERTE 1-1.5 7 BEARTE
123 155 154 167 154 150.6 + 16.4
(X /min)
BPESHIER % 2-2.5 45k
110 153 156 168 153 148.0 +22.1
(X /min)
B HIER % 3-3.5 7k
100 156 156 163 1545 1459 +25.9
(X /min)
CEUNkiE 541 388 386 281 390 39.9+10.7

eIk B 2 AR RE By < RHE AT R SR - RIS S HiRe 5 A B e AUk Pt

M2 20-64 BRE R ZCMERAREAR 60 PV E X SR E[91] K= 0

BES Lo I FE 8 S AR R AR [92]
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