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AETERRE o AWTIEEtE 20 (ZB/NEE (5511 40 2209 %5 ik 10~13 3%) #EITREaESITER - B
SR h B A KN - 20 h - A - R IS%AEREM - RATEREFREEA 1S%HERK
T ARBIEIONIE > 20y - SRR « IS - IREDURRSTE « IERIIUERSTE - S
FEGIE ~ RESEERRSR - PUTHMEB S /EMD# b LIRS @S TE 1000 AR - WHEREREREET
BEFEEASETEREE TR 2B « LRSS EIEAE - 280 BHEE dh A - 3 BRIEATIE
BN EFNRAGTE - #75 El NN TAEBERERR - S AR B FE R 2 B2 B P B R AR
WA S5 R AT TR T HSSCR: © AR FEIRIIRF SR & A AR TR Beaa e 2 st SO I 1 7 -

SRR - APIETSSE « BAS RS » WURHETE » EBIAERELL
A - BR(EE ~ MRgsE (2014) o nA SR EATRRTT SR PN LAt e - KA 19 (4)
21-36 -

,_\—‘ﬁ

e

TR NEE LS A8 - AEkREE - SREAR - KEEEAYSESESEERA - E
G AR IEMER T AUl QB A E - KRS & INEBEGEFSGE AR (Baver &
Freivalds, 2009; Sharan, Ajeesh, Jose, Debnath, & Manjula, 2012; Talbotta, Bhattacharya, Davis, Shukla, &
Levin, 2009; Whittfield, Legg, & Hedderley, 2005 ) - iFZ28H 2 ERMEE N a0 A DAV B E C R K 2 28
WREHARYSLEE - JEUE N iR a8 A LRI 11.6%ZE 58.9% [ » E2H 8% E# WA E A M:
B N SR e 2 EE T T RaYRRES (Hunter, St Clair, Lambert, & Noakes, 2002; Olsen et al., 1992;
Salminen, Pentti, & Terho, 1992) - il HEVAHHREERZE B B 4 4E N HOMAVR AR KBS BRIV E
WHE H#EE % ( Grimmer & Williams, 2000; Motmans, Tomlow, & Vissers, 2006; Skaggs,
Early, D'Ambra, Tolo, & Kay, 2006 ) - 15 & EEHRAREE RS 5 (8 PR - BiEEEE 10%&HE®R
(FRERRTAFERENILE) IE BRI S0%MEEREE NIy EL: (Grimmer & Williams, 2000) -
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FEGTE - FHT =R N E TS AR E U E BV EETATEE 12.5% S iEE R - I HDIEIA
TR EIERRE - POE 42 o7 (GREES - 2003 5 ({55 - ZPEE] - A - 2005) - S5—Iabf
SRR B NS R EAIE 31.1%8E MR - R DIRRIRIE TR (63%) Bl - I
RN R R E 2R H AN IERERY S B RS A HERS O - HERIIR STEIEEEC MRS
PR » SRR L A MERT R R BT » TR P RS A R R B M i AR DL B L AR B B 2 -
B R AT A E RN - S B S B T REIN N 1SR HVEE AR T R B ER R R (Baver &
Freivalds, 2009) -~ [t4h > B/NEEIERE BB - REFIEH SRESAENARKNRIFHNELZ - &
LA RA S EEE T M - REGREARET - IR SEnv#R - it EUlsHaErE
R T S B B O R S B NI B - AT ANl se il sl PR - G ER B A aefp i BB E S

FF LR N R BN B R SN - DB A EENERAR S SIS Wi
== ( Macias, Murthy, Chambers, & Hargens, 2008 ; Whittfield, Legg, & Hedderley, 2001 ; fH{ZEE<E A » 2005 ;
EERE - 2002) - EUFEFFLISURILSZEDEEE EET AR - RRE.OSE - RHREERRE
WHIBEN 258 o B E DUBAR A T TERT - e RBEI R LR R BRI E ~ a2 - HALE ZAE
EEFRUGNH] - HERENHREE S RE R R T #EE (Chow, Ou, Wang, & Lai, 2010; Hong, Li, & Fong,
2008) o EERETTE 10%LL FEERE - SIS REREIERRYRE 28 - it E T A E SN
IRf » B HE.O B REE) - (A E TR IR R R SRR R L LA m I E AT - A
BAEHE ISR SRS TTSSESRAERTI » DO - DU BEHE R ™ 3% (Hong & Brucggemann,
2000 ; Li & Hong , 2004 ; 2t » 2011) - b4 - EEEMIIR - M dhry ) EgbEc i - HHE
R DAY RS e B £8 AR TR R JIRE DU SISt - (EGE LB LR Rl 43t T s 25 -
ki nzs s EEl ayEE R ( Al-Khabbaz, Shimada, & Hasegawa, 2008 ; Hong et al., 2008 ; Motmans et al., 2006 ;
MRS ~ PEEGIR  FFEEAR  DREERK - AREARR > 2012) o BRTAEE ERYRESL - 32 DL EEIREEN S
ST E S A BT B T BN AYEF#EEE (Bauer & Freivalds, 2009; Pascoe, D. D., Pascoe, D. E., Wang,
Shim, & Kim, 1997; Whittfield et al., 2005) -~ ¥ B3 Ryt AL E B BV HI R R FTRESR v &
M EE Y E L (Whittfield et al., 2005) » E2E FEIFYANET g [ {EH:_EERAVEH (Bauer & Freivalds, 2009) -

FREL A » — 85 ST K - WS A ZE8s - WA rlges [REAY B BRI G F 2B A
EA A SR EREE - Amiri ~ Dezfooli Fl1 Mortezaei( 2012 )88 Fa s FH 2 Hr.0:3% 51 /57 ( User-Centered
Design, UCD ) 7 AX TR S fakat - HLATHR G A 15 55 B R B 7 SR SRS B (i A A TR E
% g PER TEEHMENEE B T X A A UCEE AR EERISER - EHE LR 2 —EEERR
HME T KRR 2B GG 5 - ot 2 L sae s TR e & A R B G T URAR AL L - SE iR
KB A A B T AR L RV EIB T - RN L B O A TR LA - AR4B 1SO B sy
{5 P LB E TR TRAR P 43 F PO R B B « 1 B3Rl IS SR EEARES ~ 2. SRV B TR ~ 352
IRTTEE ~ 4 B3 TEE TSRS (1SO 13407 standard, 1999) o HAELEHESRENE S A HE B 2 H BTy
A B FE e IR T ELE O A YRR B AT & AR CAZHE RN » ] R AKE i B IRAB 1  E
W5 BRI A M R R BR A P R A T R T T U B R SRRV A LB A - B SR DATERTE
EOMTHE T T AE R IEE - 838 DU e ek at s H 2 B R ARy & 75K 3%
A BRI HERE TR - SR UUE I AR T SN e R BB (B](EE » 2013) o BESRRRRG AT o
B R MR G VIR ENRGTEAR - RS GRERF G A - AL EwE T B Iks
BHSDIERY o RIAHTHSE HRILEIR e el & i i L BT BRRE RS B - SRS R ST AR A2
3 MERH R T ERIMERT (R B RSB S AR AR B B 5 H AR -
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=~ XRRIRFH
21 BERBEZEHEAIN

Hong 25 A\ GHIHEIE M Aricin st 5 B iy e B A A A RAaE 28T — RIS (Hong &
Brueggemann, 2000; Hong & Cheung, 2003; Li & Hong, 2004 ) - Wff5eig HEEEHE 0% ~ 10% ~ 15% ~ 20%
BEREFEUMNIEDHE FP1T 20 7381 - BEER 0% 5 10% 0 Rasr i /4 A Mg oo - (HEER
15% Kz 20% Y piffi F RE I AR (Hong & Brueggemann, 2000) © SR & Ll VUil & HREHITE
2 N HABRIAP R T A R AP M BRI G SRR 72 52 (HS R E R B D TR A A e i P B 2o B
FrgE  THESUESERE 20%Ff - @SS ZSMER AN (Hong & Cheung, 2003) -
7 HEGTFRRRE A ER MRS - B 6 B 12 BRRVERE 3T & B S R it
BB AT 20 238 o WFSEERBIAHIGIAY R EESRAEE 1~ 5~ 10 ~ 15 ~ 20 Sy SHIRFAY Jasr i o /g B IaE 2 22
5 o (HE S E RGN B R R A ERE BN o AR BRI - 15% 2 B R0 s wi {u F 1R B3 St g
H0 e TEAHRIEEER - 12 RS B Resr i A BB KN 6 3% » FRILATRN - 20 3 gy S B TS
P s A N G R 2 2 (B[R] A7 R B £ R SR b e e A ey P B 552 %8 (Li & Hong,
2004) - FEEPY - BRAfG (2007) DUBL/ NS B B R A E R ERP1THES 30 7088 - #EREE]
FEEP R A RERY 15% A RIFRE AR 10%8 12.5%AER < BILS (2011) FETE ST RN
AHEEDT 10 8RS IR - BB REA Y A G e AR SR EMAEE N
g EER 15%IMF - SHERHR AR - AR AR - REERRTE AR « IEHE R AR 0% ~ 5% ~ 10%E
BRI CRENAREAZS -

FSEBEMTFERIA - B SRV R BRI - A RSB EERERT I LB m AR - THEERAERTA A
MRS AT ~ BEAER © (RIRE - BRI AR Sy e S U B (ks 2 B R e i A e B
FPBOR AR o 2 S 7 T SR

2-2 BERBZAEEMRS

WUAIE ( electromyography, EMG ) 3R /MTREREEF R4 HIBISE - WA R LA +
B A LA R R E B © BSOS AR NI LA BB R IUERE M (activation) » L EAINLPATES)
FZ& (Chaffin, Andersson, & Martin, 1999 ) » & —IEFFiE LG 7 BLE 2572 B Y B E454Z ( Luttmann, Jiger,
& Laurig, 2000) -~ s@ECAHFF ST I E BRERET A B8 2 Em I IUERE B S5915 T2 (Al-Khabbaz
et al., 2008 ; Bauer & Freivalds, 2009 ; Hong et al., 2008 ; Motmans et al., 2006 ; E/RZEZE A » 2012 ; &R
2. +2011) ° Motmans F£A (2006) EEHEHAGTFH (counterbalance) HHIAYEERIHETTIIFE » K
AARATE S%AERNEBE - 5 - sieE - KPS e - AU LERE S HIE E N (rectus
abdominis ) ELEFFLEE (erector spinae) HYTHME » FEREURE BT WRFHIIE ENURROTE RN N - B35
BRI E T 5 I &RTE BV S AR B IR IS R RN - HUVErS RER rr R & #is 2
SrARTE S RERY IR B T - (K]S B B AL AE M B B R RS 72 52 - Bauer A Freivalds
(2009) fEFANLERBSHTHERAELL 0% » 10% ~ 15% ~ 20%25 PURE & # SR A RF 1L a7 BLAE b 17 B

FAHL (trapezius) ~ #EEFHL (latissimus dorsi) ~ BEEHIEEEMEAIIITE o FERBEREF (L UET G2 LEFIE
B M H NS R 2 A ER 0%EE 20% ; DU EER 10%E 20%0SENLEE - 5t

AFEH R A AT IS U S0 Rl - (Rt Sy - R LT TR L
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PRFFRTRA V-l > BFAURAYIETEMERILE Nk - Al-Khabbaz A (2008) AURFFERI T AR A6 [kt
POREA ] 22 R g b2 - (R E LB B ARSI B LR 5 T 22 = i
ETF - AR NG L BIRAGR - HREEAER 20% S BAYNERS R 2B ML - Hong A
(2008 )RR & Lut PYRA R B R E AP # BT 20 rasst sl MR B USRI S5 1R
% o PUEERCE BRI - FRUGILUREENIEIIUEERGR - #5RERE &Ry 15%F - TRUTIAES
15 43 SR IL AT TG 1 AT B A B T TS s TRy 20% 0 » HIFERIHESS S S0 Sl LERS 1 B BEg v
wahn - MRSEFA (2012) QUFEEE 4 AP B4 SRR B VIREAN R B ER R - H - e
BAERS B EHETT 5 08T o RSB - RIS RSO IERE MR (B LRI~ IEENL
DU EF DAL SR EH T - SRR BRI LR B AR s dice: - HAEm &SSO T - s Eas L
P NLUR B WL EHS R ot FE s A i & A s -

FH_ERERFFERIA - A S E R TR SRR B T A BRI LR A2 B ot Al DU 2y B RS 2 SR F e
S o B B E e BRI IR UG M S B - AR A 257 - ENUARR DS
ARREIRF HTRESE R ZS AP AN R » M A 25 ENLA TS E - ik - AR TEZRENEEEEER
o> Al E HIR R R LS TR SCR -

2-3BEREZFTHAEL

Pascoe ¢ A (1997) W DARIEIA A EET AT A S MG NS 18N dE g TEEHE - #REUREAS
HATER SR E DK R 67.2% » HXCR R 50.8% ~ JiiA 24.5% ~ HIE1k 14.7% - Whittfield
2 A (2005) DUMEIEILEAEAE N A BB #8745 2% (nordic musculoskeletal questionnaire ) ¥4I T &
GRS AL E SR A R BB S BB S 28 255 Es 73% ~ S8%EE 44% -
HAEE 77%0 2 A R A B BN @#E Y [ K AT REAR H A BB EYE AL - BRItz ot - EHB
Z% (Rating of Perceived Exertion scale, RPE scale ) 2 5 4% A A B nEE &M iy FEIEHE A= - FERE
TR SN E A PO LA SR R e - BEHE - W55 ~ WP EE ~ YR SE (Borg & Dahlstrom, 1959) e
B E B SRR A B SO sk o B R A S e R - Hrh R R Bz A TR e A
faf (Borg Category Rating 10, Borg CR-10) &3 (Borg, 1982) - Borg 6~20 &3 (Borg, 1985) Z - Bauer
F1 Freivalds (2009 ) 4] Borg CR-10 F3Ra5HELA: T A A & B R E ALk 7B AR s B AT -
BHARER ~ EEEL ~ NEEL » REEGG T EBEHE - MREURER T USRS - Borg CR-10 §5%
B BAE 0% Bz 10% S B RIFFREE AU 72252 « T B E R 10% EFHE 15%I5F » Borg CR-10 SR
B E2E 2B ANE T - eI Borg CR-10 &34 80 K Jaue iijfE /A s A R A s
10% - B2 (2011) £/ NEER AT EASITERTRLL Borg CR-10 BRI T S HERTTAL
HYEEANERELL - RERBEBIE AEREE - XA EHRESE - B B B R NRAASERN R - L
FJB SR AN B R e o

P LTS T - P AL A R o 4 T B M Tt - 4 SR LA
S S5 ~ KRS AR o LRI TR i) £ LR L S A L T
JRRZEN A -
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= -HRFIE

AW 20 (LB NFES BRI A EREUARIHE B1TE 1000 2R - FRFDIEBIEY 182
I B EEANERT L SE AR R 5EZ éﬁ?r‘%é‘ﬁ

i

R

o

31 RN BPEFBERMBHT

AFP RS FEEZAITHREAN T ¢ o B P P L B 1 SERbI 2 B — e i B B NE Y 0 - 33
A E e R HEE T SRR AU DEE - EIER BT e LR s - SR MRSy - nf LIRS BE A
FH R R EAEEEALE o AR D R T SEh S FREE -t T L B h Ry

TSR e N - B KT A B R B A A o T EERm DU B - EE A
8 EE) RS PR B KR R INEF S TR RCR - el 1 RS

—

(b)

(c)

(C)]

(e)

B 1. THRAPRETRES
(a) MERNER ~ (b) BEAE - (o) BHRME - () SEFEH - (o) HEFAEE

-2 AFEZAE

AT R Bl NY~ANFRREREE (55 11 440 209 445 e 10~13 B%) 3 20 fif « SHHIEARE
A NI © LSRR EE RS 5 2 B85 - WIisE 5 3 ERRILA s A B TR
A 4 SERHERR IS BIZIRIGE - SZHIBMBE RN 1 Fs -

x1. RAEERFER

HH - Bz (55 FREAREE (BE)

S 15 11.4£1.0
Ml - 5B 11,79
B A5 143.1+12.5
BUEE , /NT 40.7£13.9

U P SN 5/8/117
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1. EEYEHRETESE
SEBESE7E (Chow etal ., 2010 ; Whittfield et al., 2001 ; 2RBE=E » 2003 ; fE{HERZE A > 2005 ;
BIRE > 2011) - AfFFRERHEERE A WKEEETaREREE T2 NEE -

2. BHAEREGEEE

LR IMFFeE A B R/ N R 15% (Bauer & Freivalds, 2009; Chansirinukor, Wilson, Grimmer, &
Dansie, 2001; Li & Hong, 2004 ) - AKFFEE]E 15%HIEEER - AERERBEEEEENE T
sl HEARATT ¢

HER={FETANERE K BEH S ERE(Ke)} X100%

AWFERTREE < BHEMAHUE - a EEE (RER0%) ; bEEREEE (FE S%HEREN) |
cHERAEE (EHFREETA IS%EEREE) -

3. BATRFREEEE

HAT R R AT RERE G R 57 T s L BARIHER - A TR R B R B B T BRI B A [ S Ees
RERIER < WEMERBEREARE - Friter P TR ELEEIRARE - TR 10~30
S8R BTHEE R 0.75~1.3 m/s [ (Li & Hong, 2004 ; S72{& » 2003 5 BAf » 2007 ;
S - 2011) o AHHFEESLEER (pilot test) FHISZHIF FyBl/ N~ NERELE - FEEEe
FUMERRA o [RIMEE BT - #9209~ 1.1 m/s (3.2~4.0km/hr) [ o KIFLTEIEEES
RS2 DL EET R R AP #1558 1000 2 REPATHERS -

4. AR B

AWFSE 3 HI# BIE (acromion process) BA#EE (iliac crest) i b SOGERIE R AR » DISHREEE
IR 5 e — B % 15 SEEL O Lt T AR A A Ry JE R R E A B - DL A - R EERiDERR A R (SG65,
Biometrics LTD, Newport, UK ) [~ E: 5 LR Sl 52 {175 G 7 FRp & HEVME S35 il Ay - e e Fg B e
FEAE S A B DU R R 1F 5 IR R & 20 N EE] 2 Fivs »

5. WIEEERSE

AW AR AL FE EIRRSRHEIGRME (W4X8 DataLOG, Biometrics LTD, Newport, UK ) ok f5
HEE AL ~ BRI Cobliques ) ~ BEE AL = ENLEFRVNLEE SR - 20N EE 3 Frs » SRR (Root
Mean Square, RMS ) FFERFAL AN [l & B AT 5 FH 3 2R Mo i 2 8 - il & LR E
K H F W (Maximal Voluntary Contraction, MVC) AJEE{H » BB TR 2 JLEEE MVC
WV E < ELEEUE 73 R %MV C » DIFTREZ IR T R rl 2 S Ir B 4 L -

%MVC = {(SfTEBEZNEE (mV) /MVC ZIEE (mV) }X100%

HHIIEENL MVC - 3532 HF RER_ LAIIEEL - & B IEBEBRIR T 7e N BRI T2 58
BE— TR IHEHERIREL ) » MRS A - BRI MVC B B U RMBURARE AR - (ERERE S i /2
A A EENE - Bl MVC HIESSZHIRE B IR L - B ioh B BE R~ B Anie R ey 284 -
E LI EERR IR A S RIE T2 BB — A RIEHERIE ST - MRS #4E - 58 MVC HIE
R 10 B9 - AWFFEHLE 3~6 FPRVRRERPIOE Ryl H B (E < sRRE it A BHelE sl
FINGHE T I SEEE - DGEE MVC 235 (Chaffin etal., 1999) -
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6. EEIAHERTLE

ARWFFEER A Borg CR-10 BFEA A & EATHGEI T EBAERTLL - 5l —HITH - W AEH

rH

3 HI# DL Borg CR-10 SRS B2 SRS T EBUNERELL - FEASTHH RIRFEE » 39~ kR
FIR T BANEIIRE R » AR Ry 0 70 (SR 210 90 GEHARE) -

2. EHAEEAAR
(a) IR EERMEMEESREA (BTFMERRA) AERAERE
(b) Mg imEs (BPERBEMT) ERNREEHRAE -

3. MEEARKERITN
LEEEME 5 28N ANEF 3. BF N
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3-3 REEAMAE

HEERFGRTITFE A BIuA B e s R BB N AR B R R - (B PAaRTa SEHE TR
Sifd) - W AEREAE RS EEUELUEEITE R - 53553 E DIER 72T © a B
b S ; c R AEEFES o EB5EAR ZHFHER HER A EE) DA IR R - HERRER
BIATR -

(1) WA BRZHEREREE - 8H0E SR - #6E -
(2) ZUEATHABRSUTTRE « FFRE ISR -

(3) WiE A RIFHEEMmA G BRI - ZE e WERE - 13 BRNNCER B
T A OB R EEAY 20mm

(4) WA BEZNE BIEHEEEERE LROEER 5 WIS A IS A Bl Eem Rt -

(5) (TH5BAMERTE 2RI F MR (- 65T - W9 A BEEEEA B B RO SR IE e A ~ LG
AR TR SRIEAE B A P R B ERCSRIEE  IER - B ENIREEE - BRI %S Borg
CR-10 SRR FEIA B -

(6) ATAHEITIEEE S HIE DL &8 B AE M & T 1000 AR 40E 4 Fiox e

(7) [THBHEHRE% - B2 HF A L UET - RO SRIER R E AR -« [EMEE A @RS
HEZ2Y  RAREXIAE Borg CR-10 3% »

4 BAERBSBEAETERSR
3-4 {iEt o

AHFFELL SPSS (statistical package for social science ) 17.0 #STHRAEETO0HT BT #Glt a4 »
s DL EE S S B R R T BT (repeated measures one-way ANOVA ) 51 =(HE8IE (a fEEHE ; b.
EESEAE  cHEAE) EERIEE (RERrailimeE - S dhaE - BEIERSE - BRI
M~ ERUREEME  Borg CR-10 &3R8 ZRITRE SR - 45 2B 2= RANE P Dlis/ N~
# (Least Significance Difference test, LSD ) {7540 -
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s SRR 2

AW DR E 1 BT TR BRRE O AR IR SR AR B R B B 258 ~ AHIRA e Bl e SRR ) LAt
b~ DUR EBIAERELLRI 2% - EREREREUR - B85/ Bl MR 2 TR B T SRR Ry i - (A1
RIS IS TRVEIREI T 0T -

4-1 R RE ST

IR a A E bR AT o G A ETE A T R U R R AR i G B
MrfsisR > 2126 2 FR o 2 E R EIEAETE a MEERNR 5.5~21° ; b EEFHEAERNTR 6~27.5° ;
F c HEFEAERINR 5~26.5° ] - =fEHE AT HEEEER (p<05) - HRILKREH b ME 5
BEN cHEFAERE (p<05) KR afEH ; i bETHRARENK c A RAE M REE 2R -
FEMESH RS a EEERFTR-39.65~-8° ; b SEEAERF/TR-35.64~8.63° ; c HEFEEERF/TN
-45~0.49° Zff] - FEE BT LFA#EEZRE (p<05) - FRHEET b MEFEAREMEE (p<05) K
PafBEE K cHEHRARE  a MEEK c Y AT Mg 25 -

R 2. ERRRENMA (FHEAREES  BI° )

a. HEE b. FENFERE o BEREAE P HRHBRER
Ja SR 11.08+4.37 17.00+5.40 16.1345.19 .000* (b,c) >a
Bt i -22.57+10.31 -14.06+11.98 -21.42+12.11 .000* b> (a,c)

*REAE 2 p<.05

4-2 fEEBANEE 2 AL BN AR 54

SWBFB AT =IHEES TSR - =(EANERINIERERIR TR 2R 3 - HAEDIH%MVC 78
a JEEERFA 10.01~24.11% ; b IEFEEEATEIFNR 11.21~54.58% ; c HIFSEATIFHA 12.00~50.87%
ZHE o BENARSEE =S AR A EE AR (p<05) - BERILEET b EFEEEK cHE5E
HEM%MVC B2 (p<05) KR a &4 H ; H b S HEAEK c AR #EEZS (p<05) -
FERHIIEY%MVC 1 a fEEERF L 8.40~38.98% ; b FEE BT/ Y 13.57~54.85% ; c. H S SE & B/
i 10.03~54.15% 2 [ - [EIERUERE EE =T BT S < M MEE 25 - BENAE o MAEFR
7.05~33.12% ; b IS LA EIF/ A 16.87~48.84% 5 c HIFFEEIFNA 9.24~42.17%  B&HAI%MVC 7£=
M BB < MEREEER(p<05) - FR BT b MEFEEAHE K c HHEFEAEN%MVC 83 (p<.05)
At a & HE ; HbEEHEAEN cHSRARE I MEHEE SR (p<05) -

& 3. [EERAEFZAVEE %MVC 2 (TI9{EHREEE © BfL %)

a. fEEEH b. EEREE . FERAE P Hk LR
BEEH 16.51+3.53 35.95+11.10 29.83+9.82 .000* b>c>a
HERHL 18.59+7.58 26.19+11.11 25.45+13.16 174
EH 16.77+6.89 29.71+£8.25 23.83+7.77 .000* b>c>a

* R A2 p<.05
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4-3 EEAEEFLE 2

ST = HAE D TEE R - Al Borg CR-10 BERFTER R - 5~ I 3% fEFR AL LA
DEEGEBHER 4 [BEME a EEERTEUTR 0~1 77 5 bIEEFEAE K c AHFEAERAINH 1~4 7302
[ o B EEAE B — RS BT B LA AR (p<05) - FRILEFH b ﬁ%ﬁé%i& cHH
FEAEM IR (p <05) AR a EEERFYSEC (b EEFRAEN o AN AR I 2R -
HEAE a EEERF AR 0~1 73 5 bEEFEEE Kk c AEFAERAIN 1~3 732/ - LA

A T B EB L AR 2R (p<05) - SRILESHA b T FE A I o AT S A EHAY /T B
% (p<05) RJt a SESEFRFHYIE ; (H b EEFEEHEN c HHFEAEIMMIE 2R - R o B HE

SYEEEAA 0~1 43 5 b IEFFHAEN c B §="Ef|\b”’\\ I~4 73 [ - EE EBA M BHE - ER AL
FEREER (p<05) - FHRILEET b T FEAE K c A FARNDEERR (p<05) KR afe
EHIRFHY 8 H b S TEEE oﬁ%??ﬁéiZFaﬁﬁﬁE%%ﬁ °

% 4. THETHEMLEAT (Borg CR-10 B ; TI{EHEERE ; B H)

R ELREE BERAEHE P BRIEBHER
[E#B 0.20+£0.38 3.25+0.79 3.10+0.79 .000% (b,c) >a
HH 0.10£0.26 2.08+0.83 2.10+0.79 .000* (b,c) >a
i 0.10£0.26 2.10+0.79 2.15+0.93 .000% (b,c) >a
*RBFE A2 SR p<.05
EANE

5-1 IR TFBRERZBR

TEAERT RIFRERZEBL 5T - AWHFeHEREL Hong A1 Cheung (2003) T2 BIAUHER—E - HEIE A
H R R A A S (AR 0 - (ELRAE S h A R R el ) - FESER R - ARSI 23 B AR A
FIE - AEHN_E S E RS AE AT - AR AR - HRIAT T REA H Y B R LR LRI - Fy
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Design Validation of Portable Pressure-relieving

Back Supporter for Elementary School Children

Hsin-Chang Lo  Yi-WeiLin
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** vivian76213@gmail.com

Abstract

The problem of over-weight backpacks for elementary school children is worsening. A
good human factor design, which adjusted the carrying method, can distribute the weight evenly
to lower back from shoulders, in order to maintain the best torso posture and lessen muscle
fatigue. Thus, the purpose of this study is to perform the design validation of a new portable
pressure-relieving back supporter. Twenty elementary school children (11 male and 9 female,
age between 10~13) were recruited to conduct the simulated weight-bearing walking experiment.
The independent variable is the loading of their backpacks, including no carrying, carrying
backpack loaded with 15% of body weight, and carrying backpack loaded with 15% of body
weight combined with the new pressure-relieving back supporter. Subjects were asked to walk
on a treadmill for 1000 meters at a comfortable pace. The measurements include the angles of
torso anteversion and lumbar spine angle, the activity of rectus abdominis muscle, oblique
muscle, and erector spinae muscle, and the score of Borg Category Rating 10. Study results
revealed that subjects walking with the pressure-relieving back supporter had significantly (1)
smaller torso anteversion angle, (2) larger lumbar spine angle, and (3) lower activity at rectus
abdominis and erector spinae muscle than those who did not use back supporter. In conclusion,
this new pressure-relieving back supporter provides positive effect to maintain posture balance
and decrease muscle fatigue. This study also supports the feasibility of objective human factors

verification in the product design process.

Keywords: Pressure-relieving Back Supporter, Body Postures, Muscle Activity,

Subjective Discomfort Rating.
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