FRERATPELR RT3 UAEL

EABEE AR RSP
2

e T B Y

& % % NSC 99-2221-E-040-007-MY2

ﬁi F & B :100#08* 01l p 2 101&10°% 31 p
oo o LFFAERERT

Eali SR N = 2R AT G
EFaFALAIRFESHREER

oo R AARRERELEREEF LG

o2

BOF R APENE RN AR AEMAR 22 RT OB A

PooE R K 101 #1007 31 F



LR 3

¢ o B4

o4&

AR NGB RR R EA S B (g )l E g
*ﬁ‘?*ﬁ4 WA TER P”ﬁi“ﬁ%&@ﬁ
# (kinematics) ~ "“% # (electromyography ) # B’
%“’jﬁﬁﬁ%@mmﬂ?ﬁwwﬁ%Wﬁﬁﬁmim%
FeoAFFMUAEY - ARERF X 18 XRFHpHLE
?%VM&%EA(QE%ﬂﬁﬂJ%)W6w$ﬁA

(32 &8 23.520.5 ) > 399 & L & o IR FFF R
WEBp i ¥ RF R RFTEEFAHTR (Zebris CMS-
HS/ Zerbris Medical GmbH, Germany)® iB|= %= By ~ HEx
B~ Lo }g,‘\g,:ﬁ*ﬁ\w‘lﬁx\f/ér,bk’F'&F\'iiPF —IE—F&@-
& B o R MELE Rk 3 (Biopac MP150, U.S.A) &= &
LN Z BRAU szﬁ%amn—h ;\w]}?’]ﬂmi a &g 2 R qﬁ,{%ﬁ]
i?‘} o R BT o A & B —'k«ﬁ-"(*iﬁxd—‘f-ﬁ’»*ﬂz?:r_ﬂi‘

SR H A BB e E BB wﬂ,ﬁwﬁgﬁ#
&ﬁﬁ§%$J&%%&§ _M%"Kﬁ’iﬁAmﬁ
WAL BB LS s iy “@%?°
AR A dp ) iﬁﬁﬁiﬁﬁﬂf%xxﬁxwi%ﬁﬁ'

& ”*‘V‘h TPIRE P F A EHRVRE S BRI
ﬁﬁ*a%%?ﬁ&ﬁ*f??@ﬁ?ﬁ?ﬁpi~é

¥ o

id —;—B’\:ll';' \_E‘g‘é:\l,‘igﬂlj\ ﬁ?géf‘_‘&'—fi ‘Erb»%)%%rkb

The study aims to elucidate the effects of object
location (distance and orientation) and weight on
relevant kinematic of upper extremity,
electromyography and reach time during a reach-to-
grasp task for adults and elderly adults. A total of
18 healthy subjects, 12 elderly and 6 young adults,
were recruited to participate in this study. The
averaged age for elderly and young adults were
71.2+4.1 and 23.5+0.5 years old, respectively. The
joints range of motion of upper-extremity were
recorded by an ultrasound-based movement analysis
system (Zebris CMS-HS/ Zerbris Medical GmbH, Germany)
and the muscle activity of Biceps, Triceps,
Brachioradialis and Pronators Teres were measured by
electromyography (MP150, Biopac system, USA). The
results of this study indicated that age has a
significant influence on joint range of motion and
muscle activity of upper extremity. Gender and object
location have significantly effect on joint range of
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motion. For elderly adults, gender significantly
affect muscle activity, however gender and object
weight influence muscle activity for young adults.
For reach time, it would be affected by gender and
object weight for elderly adults, but it might be
influenced by gender and object location for young
adults.

The findings of this study can provide useful
information for clinical training of upper extremity,
rehabilitation goal setting or relevant references.

Reach to grasp, age, gender, range of motion,
electromyography
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Abstract

The study aims to elucidate the effects of object location (distance and orientation) and weight on
relevant kinematic of upper extremity, electromyography and reach time during a reach-to-grasp
task for adults and elderly adults. A total of 18 healthy subjects, 12 elderly and 6 young adults, were
recruited to participate in this study. The averaged age for elderly and young adults were 71.2+4.1
and 23.5+0.5 years old, respectively. The joints range of motion of upper-extremity were recorded
by an ultrasound-based movement analysis system (Zebris CMS-HS/ Zerbris Medical GmbH,
Germany) and the muscle activity of Biceps, Triceps, Brachioradialis and Pronators Teres were
measured by electromyography (MP150, Biopac system, USA). The results of this study indicated
that age has a significant influence on  joint range of motion and muscle activity of upper
extremity. Gender and object location have significantly effect on joint range of motion. For elderly
adults, gender significantly affect muscle activity, however gender and object weight influence
muscle activity for young adults. For reach time, it would be affected by gender and object weight
for elderly adults, but it might be influenced by gender and object location for young adults.

The findings of this study can provide useful information for clinical training of upper extremity,
rehabilitation goal setting or relevant references.

Keywords: Reach to grasp, age, gender, range of motion, electromyography
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PAAEY > Bk pF e g R £ m(functional activities of daily livings/ADLS) &_§&
RREFEHY B LA PR P RIGARRABRY  BR AL TR
o PR £ & HIE P > @ ok (7 (movement of upper extremity)£? £ x4 it (hand function)
R FB A 2% (independent living)£r  cnd & 4 ik o 230 TH{ 454 ~ 454 T A &
£ hiERK o TRA ¥ * 454 (grip strength)£2 45 4 (pinch strength) k3= B & b s £ 5
FIoo R o A D FMEARFRTE O R R e L E(arm)e £ $R(hand) E & ¥R
i che (£33 (coordination) 4 it = & o d 3t ME Fenp d B A D B TRON g iR T E AN
HF AR RA G R FIP o AR BN AR PR R ER ST A
Sl EA YT 0 ¢ HLEBE B BT PR % MG R S A

Flp oo AFT R K-rE B F (Kinematics) ~ 4 & (Kinetics) & #+3 & (electromyography) 4 15 >
E 5 w4 v P4y i 2 dp ik 0 A B4F3E S # 4 (adults)®2 E & £ (older adults) &44 7 5~ 4
(prehension) i¥ * E% JECE || ﬁ;‘i Lﬁﬁéf,@p(distance) ~ = = (orientation)) £ £ & (object weight)$+H
kg E N T2 PR Xak- R AE M (gender) A 8 & E d4(age)$HH o (T B
$ 350 gJP b'urgg%?

A é/f}ew&ﬁ

AEEE e B e Y 0 ko2 2 3E # i 40% #5 (functional activities) 5 & & p ¥
& ~ & ~ [~ {7 (activities of daily living/ADLS) » 11 2 1 i¥ - &% A (kF % - FiB L LA
587 B ol (7 (manipulation) ; et REF s @ 7 12 ﬁi:‘%—? SR EER o E AR
G B p F TR 2R e MR ER RS 57 HE L RV B (reach) 2 £ IRPRIE
(grasp) s34 ¢ 18 k = & o P-4 (prehesion) fdp = B0 » p AR P 3 % £ F 3 RPN P (F3% P
1+ (reaching with the arm and hand to grasp an object)siE 42 » F]#t » B~3= (prehension) enés iF
& Jp 2 e - (object) w2 i e

B~ ¥ (prehension) = # P~ (reaching) £2 #& ¥ (grasping) s 34 & ¥ & IR (Zaal & Bootsma,
2000) - Jeannerod(1981, 1984)z% & P-4~ (prehension) # 453 B+ & % » & 9] & ﬁ%](transport)
£2 3% i¥(manupulation) & % - Jones £2 Lederman ( 2006)4c 1/ s :#ZH% ey (manupulatlon):mq\
A AR ERSAS L BIEER S S - [FE SR BR i iy 4 (transport phase) -
BB B IR RERITP RS A % Z FRE S PRIEHP(grasp phase) ¢ i A dRiT P
Bt e PR RS 30 F Bk PRIE > % = FEF 5 3k (78 (manipulation phase) » & £ 18 B 445 fd
PRIFE2. P P o Bt B~dp (transport phase) s iF 4 47 > i@ F Fa i £ s(wirst)ds iF » & * # 0%
AT ASRERE BRI EMEE I AN L5 iERY o HFEHE (Kinematics) % i 0 4
BITER S ERF T ERBNER  CRANFPERIEZ RS o LUBYEF, 2mE B Y
it & M4rés 7| (bell-shaped) & 41 - 4o @] 2-1 #7577 o Gt FFE > BB & LS il 3 € Fl i
TR RAERL LR G RA o § PR IERRER . S edd R g DIRKRE D
& :# (peak velocity) o

% 0L EFPRIE S &-(reach to grasp)pF o ik P R Ak s R s (R 2R A
T e B s e > g F e % £ 3835k (congiguration) &2 & $t g wE B ge > pL 3B AR G PR e



5 = rbﬁ;q[’\%ff_t!)i (grasp phase) » FZFsf2 45 ¢ 5 £ 3% ¢ NIFE L A5k (hand preshaping) » <
e R | %’1\%&"_#’“ DT L) R R e 2 1

v €% A enE IRIE LAk IR o 3F 5 FH F 454 (kinematic features)® k f5 i £ 0 ,Jl\
i 5P 5 357 L A5 4k (preshaping) 0+ % £ 3R4F34 i (hand aperature) £ £ R4
(hand oritntation) k L o i#fxéff_zbﬁ (hand aperature) = R4 5-pF > £ sk B e [ 0 % i
RIx g8 SpenpEgL et BRIL T L P RIFLZ o ¥ BT 4T R BB RIS g8 G 4 :i%’l’\
S BB o M E LA B R P L E 8 S AP A s R (temporal) 2 %
(spatial) } et 33 (coordination) i o &+ RPRIE 03 BF 43 14 (spatial feature) » % 4 47 A& + %nx
iAo £ F D A < PAIET Z (maximal grip aperature)eni= ¥ o H &2 p R 2 < o] &R
BB AEDR AR o AT F AR I(grip aperture )%~ 23 R AXP(R] 2-2 AD) 0 ¥ #
Sl E RS 1 A B IRIFI TR A 0.77 28 5 FINED R ARE 0 AT INEIYID
BRI R 3 e () 2-2 B,C) » A dp 28 T I #RIERF 0 B $R4ET 2 (maximum peak aperture)
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2.1 ¥ (grasping)

ah\%(grasp) » EF0ehA & ¢ g 2 #s (F(functional movement)2. — v 3F 5 H 4 #-7 I chif
¥3] 15 4 57 5 Tylorez Schwarz(1955) #-4R ¥ ch= 58 4 5 = 48 » 4 %] & 4p ¥ (palman) i35 ~ 45 ]
(Iateral):}wg Fa & (tip)#~ 45 ~ 4 (cylindrical)jt #1458 ~ 3k % (spherical) 2 4 ;% (hook)#/47. o #i
¥ H5¢ (prehensile patterns) £.4p A 44 S-pF - k7|5 P ehehde (5 (Shiffman, 1992) - 4£(grip)
Rl 2 Gy il ddp (B S dp et m ) £ ?; FOPF S (pinch): Ein- § (e
BEAR)E A R kT S (E 0 B2 ¢ R L R o k£ -3 A 3 F(Hand-
Grip Classification System) » 4 & = &4y #?_(flnger grips)£2 = #& ¥ 4% (volar grips)=; 3¢ (Sollerman
and Sperling, 1978) - = & 45 #% (finger grips) # 4% 4p % 45 4% (pulp pinch) ~ ] i 45 3% (lateral
pinch) ~ = 3p4p ¥ (tripod pinch) 7 45 4p 5 (five-finger pinch) » dp3Ed- T2 & 7 245 @ 7 @ 1%
e AL SRAE R

(1) 4p*E4p ¥ (pulp pinch):dp ~ 445 ~ Gdp & @ dpdp AP PFIE LS 4 o
(2) irlif4p ¥ (lateral pinch): 5 * ~ 33dp 22 G4 RIFIHE O 5 08 -
(3) = dpdp#E(tripod pinch): & * < 4845 ~ Gdp & @ Jp FlMEF LS 48 -

(4) 7 434 45 (fivefinger pinch)idy * A #h 2w § S5 - g o f M- ¥ @S ¥R
g
= 4% R (volar grips) » # (vss 4 g 3 Sdp S ¥ & 24 & ¥ 98 (diagonal grip) -

(1) # & ¥ ¥ (diagonal): ~ #*+3p e pE LW > PHEFFF-F S EH Lo
(diagonal axis) -

(2) # 7 ¥ ¥ (transverse): #» WA < #FhB L HEL > FPHEAFF-FL LR
(transverse axis) °

(3) 775 ¥ 47 (spherical ): % #4787 = 4 FISIE (L4 M 0 2 £ ¥ 4379 -

(4) ¥ ¥ 47 (extension): « 45 2 £ 4345 0 4 4 > * £ 4345 & £ (interphalangeal
extension) i 2 £ ¥ 31§ o

Ra o AREFPFALFFBET R o B AIIER 0 WwBI2-3977 0 A B 5 RE
¥ (lateral grip) ~ 2 ¥ (power grip) ~ = 4p 4p # (tripod pinch) ~ 4p % 45 #E (tip grip) ~ & ©
(extension) ¥ ¥z 7 7 25 (spherical ) ¥ 3% -
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Bl 2-3 ~ fa A ~#R4E B0 (prehensile patterns)

F1980F B4 53 MAINEZ Y o sEmiNER R AL BFT(EE e H T
ALk s PR F)EES R IER LR PR - NES S B 44T 0 eRI2-44rT 0
- PRSP e S RN T G NIEA o PR IE (grip force) 4 & F 5 £
(load)(tangential force)z. # & '* & 5 — ¥ # (constant ratio) » ¢t ¥R 4 & (grip force) 7f + |
Bl R Ly S E P 0 22 2 IS S RS AR § R RIES B - R
B PR FEF RN AN RE RS S oL 2 Bt 4 Bt 47 o [ PRFES B3R
SRS AR 2 B FTE A lip force) > A R E R E A B H TP S0
FoMF gt BRFEA €5 T P WeBI2-5 o HEZBHMET@E A S RSB NET L G)
FEAE o R E AR 0 RS BT S AR B AR I (WS 0 R P
PPEA B4 L AL o

Load for

Grip force

Bl 2-4 R &2 4 B 47
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Bl 25 F&EMEF -~ £ 2 H#FLINES G4 e
72 ¥ 4 (Idealized grip force)#? < 8+ 5% (hand function)

SEE A o BT AR B Brerec A @ 8 (S doik ~ P hBs AR B T
E LRI E o Philips(1986) & 4 3u 5 I > & 5 208:#E 4 (grip strength)£2 537754, # (pinch
strength) - it %3 = = % #icenp ¥ 2 %% d (activities of daily living/ADLs) - Rice(1998) % + # 3
THAZHES gt AP MR HERRRBELE gt TERIRFY RS ﬁ
FALZEFEAT A E > 5 g BAT 2 3E g o xR AE
Bt 3 Bor g and 304§ ¥r | I35 chdp B M2 (weak relationship) o 4p fe 3 > Rahman(2002)‘:i‘
A F7 3 Bli=60pk 14+ enk & A JE(grip strength) ~ ip # (pinch strength) & # 3= & - 48 ¥ LT ER
HApg 2304 80 piRp FREE A S~ qpd BRERF T2 E 0 FRBAPH 0 2
GO BPT RS AV AT ERER B 5 2y ERER TR hdp 4 (pinch
strength)+* 53|74/ < ; e 1 F engg 4 (grip strength) £r it 208 K (8 /] o 12 F < gki’a’% TR
i e 2 B enlf i T 2 B RA- G BE o fE‘T;?&?&%%*? PR BRES By
ReBEr i p V222 LI RFRIPHE s ARGy hEs
FoRF B B g km A p o 2 EER? £ g4 (grip strength) ~ 45 4 (pinch strength) &z £ x4
it (hand function)z_ ¥ en4p R %'H_—«LF A B S ap Ay REFE -

23 FEH LB g2 F)3

PAREIEART KA G AT g AR E S P R TR IS AR E G TR
Carmeli (2003) & * TR R A PR _rﬂ » ¥ & & P A(intrinsic) &2 ¢b A F) S
(extrinsic factors) » p A F]F & JE A F] P A v & éﬂ;]L\ 7 o (B NGB HILE b ohg i
(rop B RRI R A S B AT S BB A BER S FAEMGEE .
Sehl (2001)% + #% 41 30 ge1vfs > ¥4 4 & & 2 O.5~1%L voob|iR T "% o Frederiksen (2006) %
AGEHEAS kb 5 8342 ik F A e Eendg A v BEFI 0 £ 50~80 & 0 HEF E &
ifa’%t ,%4 ig}f{.f'}ﬂﬁ () &@9&5’:}47‘ :l'f’.::%% ;L—!».f/}—" s e "+ 50 ;ggﬁ f; ’ E',Iv_}_f'iﬂl T F% L
Glgrit S M EEE o gLk > T A B0 RPFIEA 4pE At A 45 e pF2 354 - Shiffman(1992)
s AehE Pt 65 R W RRAEE 0 Tt e 75 R 218 0 6 BdRPERCTCHE 5 (prehensile



pattern frequency), < %4 & (hand strength), = = p¥ ¥ (performance time), i & & 7 (range of
motion)$% & 7 #7T:c % - Voorbij(2001) % + Rldp i 70 fhz 18 - & 3ORE & & R B med By (wrist
flexion) ~ # & (wrist extension)£ &, (ulnar deviation) & & 32 ¢ g -~ 4 %] 12% ~ 41%%r 22% ;
m o900 2t Euspa b R FFT 30 g pFa 60% - Geronimi & Gorce(2007) vt = & A g2
EEAN LG E S R@EPFEG T BEFR VEERY - RWRFHSE S
kAR RAp e T e B 0 £ A B A E LG LB e 1) 2 it
Fooaepg 4 BEM ARG RFEE LM R TR S LR “,$ Toep 4 g B
BT E S 4o 35 b o AR # (T (sensory-motor) 2 A (G B 4 R T35 € T F £
ded FOATICR 0 ML XE A PIEN S B LA F s ERFFEPL AN L5
FopEF ok A 3nends (T AR o

MuFEF AR AS £ 0 T HEAaiEA (grip strength) 4p # (pinch strength) + > il
Lk o R#A T LAPIES GL T2 A IMETRY EHIES o 4ol 2-6
S 0 R R IMEZ T o ¥ 95 (palmar pinch) £ ilif 4p 5 (lateral pinch)#r A 4 ko« 4 F ot
ip « #(tip pinch) = %) 40% =+ » & 7t £ @k iz PRIEZ F07 350 L 88 < (Jones
and Lederman,2006) -

140 1

120 o

Z 100
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& B0

g

g 609 |
-

E 40

20 4

'.I ip Lateral Palmar
pinch pinch pinch

B 2:6 [ 2 4RES 22 4 B

B P R (MR Ak s S o))l R 0 2 € B ERHIE A R - Seo (2008) & 4
PIF 7 Flo Al 4= £ 2. 2 (handle size) ¥+ >t = « /] (hand size) ~ #4354 & (grip force) ~ #&ff + £
(normal force) £ 4§ & # (contact area)z- fF s1ff % » B % 2 3 » & 4 £ (normal force) = $i 45
+ g (grip force)z 2.3 i > s £ & < 2L £ 21l G4 WA 57 AT 62% ~ 57%%2 T1%2 $hIF 4
TR 2EEe M o IES FEEH 2SR e ¥ 2 AR &

o ff+ A%+ o Supuk(2005) % A 3% M1 E 4 2 iE ok B B pRERF £ an3g LAk (hand preshaping) -
HER B p BRERL R RET > U EIFE=FT AR M(2 S8 IBe®
FoOHEELRMRMART A PO EIE > FERFR Y g FaRs T A2
PR T ISR S AR R AR 0 P Rl R 0

53 22 b s g
I LA Rk o



scapular) ~ 4 # = & s+(deltoid clavicalar) ~ =

Roby-Brami(2000) % 4 75 # £ B~$p¥ » £ cid5 = % (hand orientation)# # B~(reaching)
e L BBt BREREHL L 0 B SRS A B R sk B e E
Wk S B R ¥ o 4% = B % R (t(Fastrack™ Polhemus sensors) i 4= f i 37
b =& (azimuth) > B % F R > A4 B 3 2 BEL WP 2 AR 0 P REIE
o 2B e B EFEERRE S el A R AMEY Rl - Yo
Bonnefoy (2009)% + 71§ # £ Bde B o Fe BT B BEHLYE P Sep T g R 2 B Hg R
_ﬁ;b;:[ﬁ‘ 2w BH w3 20 -~ 30

#g »(biceps brachii)

BOA0 2oyl BBA = & e (deltoid
~ = Bg ¥Y(triceps brachii) £ 5=

ey (brachoradialis) 2. ¢ =% it > B 5 F M > LRI IR R 4e > vop T iE e W4 o B

BREEFLT R AR o S AR E S S R R R R s 2

24 % RE AR

Beb ip v w0 ik 1E

g FEA4e™ £ 21

=

f

%21 £& 2R

4

CEASHEARR B R 8 RERBEELEH

# =K B A Fife 3
=
1.Hand strength *Age effect were significantly
4Gr°ip *Age (Jamer differences  in prehensile
(80.243.3, - g dynamometer and pattern frequency, hand
. 70.2+2.6,56.9. *Three . .
1992 Shiffman +6.6 and functional B&L pinch gauge) strength and performance time
2a 2.Kinematics *After age 75 years, age
33.2.+4.8 tasks ) :
measurement (A differences in performance
years old) !
video) were apparent.
1.Girp and pinch
s strength  (Jamer *Weak relationships between the
49 youn Six common dynamometer and hand strength and forces
1997 Rice & Carter young household B&L pinch gauge) g S
adults : generated in accessing six
containers 2.Hand .
common containers.
pressure(Force
sensing Resister )
*The relationship was valid
regardless of the initial hand
Roby-Bramiet 6 adults (26-47 3 |n_|t_|al hand 1.3D motlg\;] analysis *posmon._ _ o
2000 position (Fastrack Hand orientation for grasping is
al. years old) . . . )

*7 locations Polhemus sensors) mainly controlled in relation to
the reaching movement
direction.

1.Jamar hand
*Five dilerent dynamometer
isometric 2.Jamjar-shaped
forces strain gauge *Between 50 and 90 years of
2001 Voorbij & 750 youngand  (pushing, transducer age, the percentage decrease in
Steenbekkers elderly, pulling, 3. T-shaped handle strength is about the same for
twisting and connected to a strain ~ men and women.
left and right gauge transducer
gripping) 4. H-shaped handle

connected to a strain




gauge transducer

1.Girp and pinch
strength  (Jamer

*Fair relationships between the

*Six common dynamometer and
200 Rahman et al. 51 older household B&L pinch gauge) hand strength and f(_Jrces_
2 adults . generated in accessing six
containers 2.Hand .
common containers.
pressure(Force
sensing Resister )
*Pentagon characteristic can be
proposed as parameters for
*3 quantitative evaluation of hand
. preshaping.
Ob!ect(block, 1.3D movement *The orientation of object
200 Supuk et al 6 young cylinder and analysis influences the finger
5 P © adults athinplate)  (OPTOTRAK-3010 : g
- . preshaping.
Four movement analysis) .. .
ositions Finger preshape with respect to
P the object. Different objects
have different final pentagon-
hand angles.
*A similar effect of obstacle
1.Digis right presence on movement of
*Age movement (A prehension with obstacle for
- *9 obstacle Cyberglove) adultsa nd elderly.
230 Geré)g:(r:y & 250?3;'? d%rll'i size (10, 15,  2.3D movement of *Amplitude differences are
20 cm x3, 7, the wirst (An obaerved between adults and
15cm) electromagnetic elderly in accordance with
Sensor) results in simple prehension
condition.
*Average normal force was 2.3
times greater than grip strength
1 Grip strenath *Grip strebgth and normal force
200 6 healthy *Handle size -r1p 9 increased with increasing hand
Seo et al. 2.Contact area and .
8 adults (38-83 mm) size.
normal force -
Contact area was greast whrn
handle diameter was 51 or 58
mm.
1. EMGs (deltoid
*3 distances scapular, deltoid *1t appears that the muscle
200 Bonnefoy et 10 healthy (20 ~ 30 and clavicalar, biceps, activation is greater with
9 al. man . : -
40 cm) triceps and increased distances.

brachoradials)

AR
LMede (T Rm o RdeA AT s B e p F AR E R R E E My R
+ #a(wrist) & £ 35 (hand) & F 8% & 30 i s (1228 (coordlnatlon)"v R O BRfER £
oakgs £ 2n 4 = [ (spatial) g pF R (temporal) ¢
Heg B ’“‘ﬁ%b? pﬁ»?r RO A PRAR B A

(arm) ~

B~ % (prehension) p& >
(kinetics) & »~p 4 32 & (electromyography) 2 4 ¢

dip 4
CEEIHE
Bk E

B2 B

2 AFE
£ (weight) 2. 4 &-

B f3~ % Hene ;;k ¥+ W £ B-ge (prehension) 2. 33 im b e PEEE & F o

-

Tk suid e 243 = 8 ERdE(distance) ¥ = 48 > w (orientation) 2z
A S B gpE s sk i R d B AR G
%ﬁﬁﬁﬁ&%ﬁ$%%'*&ﬁww%%¢ﬁpﬁ
FlF(Ed - 1w s AR LT

g 2:5@7,?% H %

10

PR

i# % & (kinematics) ~ * &

~% % =

SR IS

K253 - EF 0 B4
FFE 0 A bﬁx’ﬁi’ﬁ




Wkl (gender) s E#2(age) ¥t A H TN LB (FE2 P By Bk s BV R EZES
B LT R ARAFR BT -

£ T2

31ER¥

12 ki A (3086 712 A R L/SD=A1) 2 6 4 E A (958 235 K REL
S0.5) 357 L AL 8 18 mf R RE Rk o 1 £RKHE ) A T v FALE B
NipE o XEATIHEFEME o u L 1582 (SD=5.9) 2 4 &7 64.4 (SD=11.4)2> 7 ; = & & T
¥l A E A L 1650 (SD=12.6)2 4 7 558 (SD=112)= 7 » ¥ & L f# & 4 pTiaa
MHETHE RS EF LR (p<.05) ETIOMELIFL AHEFLB(p>05) LFE AL
FHERET £ 31

32 R A=K

B %A, 73 F %k 3 (Nested-factorial experimental design ) 31 #% & # (age) ~ 1+ 5]
(gender) ~ B~4~ BEHL(X 35§ £ RFE & 2 80% ~ 100%¢7 120% » €& i % 1 E £ 7 o SR
2 EEFE/[ arm length) ~ > e (2% > /M~ % 60 B/R 2= 60 & 4&/L)~ 5 £ # (100 ~ 600
#1000 5)¥ 0 ARE R T2 B o d R B BB o A SonE R T T
B~ $» pEdi(distance) ¥ * = (direction)% & 5 = % (location) » = % %38 5 9 B-k#(3 fEip*3
G e)d TR+ %5 ANBC-D~E~F-G-HFr | > 4®B 31 2R FH~
F Qe it R Euh W (wrist flexion-extension) ~ + =g 2 % (wrist radial-ulnar
deviation) ~ &+ 3 B #  (elbow flexion-extension) ~ = k& p #F *z_& R (forearm pronation-
supination) ~ & B ® & B (shoulder flexion-extension)£? & p 4z *} & (shoulder add-abduction) ;
(2 ep B B T Z F e 2 Fv s e s e Q) B o o Mg %1
(independent variables) £ iz % 3% (dependent variables) B2 o™ £ 3.2 #17 o gt ek » 57 gk H
AT F AR B4R 0 T RS ST 38 (randomization) & R o

% 31 % ;ég ek F okl 2 T 157 (means) £ 152 £ (standard deviation/ SD)

Elderly Young p
Groups
M F M F -values
71.2 73.0 69.4 23.5 23.7 23.3 -
Age 41 (42 G2 ©5 (06 ©6 O
Height 158.2 162.1 154.3 165.0 175.3 154.7 04*

(cm) (5.9) (5.1) (35)  (126)  (35) (8.1)

Weight | 64.4 69.3 59.4 55.8 64.7 47.0
(Kg) (11.4)  (11.0) (99  (11.2)  (6.4) (6.1)

Arm
length 585 .74 i g 1 535 57 559 .21 613.53 534.38 B
(cm) (8.7) (12.1) (3.3) (5.2) (1.5) (3.3)

*Significant level at <.05
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32 WKL R AL BRA
pRIE i %%

e
3 FE4*3 5 =0 kI

Lok o~ LR B~
FEAR: 80 ~ 100 22 120% < AF £ o Y T ERELY o X WA
a

i R G AR T B R & RER P Tt B
TN EZIE0RE 2. vup EE g, (%MVC)
2. L2 QB k#E) = &g v(biceps) ~ = g

100600 5.2 1 2> 7 (triceps ~ *= &7 +(brachioradialis)

15 =k

%

3.E# 22 %% 7 [f]9“(pronator teres)
EEAgdEA

4.4 %) 3. R
9 phgr b

33 REXHA
@z &3 BdiTL 47k
#r 5 Az R EFHITL 47k (Zebris CMS-HS/ Zebris Medical GmbH, Germany) (4r

B 32977 ) BRI Jch F senbf & 4 B S 4p S F (kinematics) 7L

— M ﬂ ‘A
F i --, i - X

CMS-HS System

B2 T A AT HFH (A 471K
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(b) #~% % (Electromyography system)

% - EE 2 4 TR LT e b—ﬂ“ﬁ’ % (Biopac MP150, U.S.A)(4-®] 3.3)55d £ m T
WmpE P RE D P RFE A R i B ok Bar k2 g[8z 58 3 % (A/D convertor,
BIOPAC System UIM100C) » qx & $4 {7 B~ 47 (¥ £ pr v B d T 5L o

- - -

F13.3 2 M FLL 78 358

34 FTHAH

i# % SPSS it gt 48 (14.0 version) iE 7 #icdp A 47 0 4% B @i & 49 (analysis of
variance/ANOVA) ~» 7€ £ & =3 E F 3 {3 7505 iv £ 2 B 5 > & ¥ -k & p-values
<.05 - & 2 Duncan’ s multlple range tests i& (7 ¥ {& ¥ o

2558345
41 % EARELBPpBHE

EEARFEN LR kR PRFERAFS IR PI R E LR
Bz FF B EATE 0 BRAed 4L IR o B T o Aftu s PR EREE Y BT
FHMBELRAREFNIDOIIINY 3ho RHEFI A Jiiﬁ”*l’a@aﬂmﬁv&7
i R R E R RS ENTE R EF R E(p<05); T E L AL
B AR B th R R AR E AR R R IR R AR AR

Elj_ﬁi? :":t—%_;f A X o

241 AR LBHE LR 2 BB EA

Variables WEFE WRU EFE FPS SFE SADD

Gender .00* .00* .00* - - .00*
Weight - - - - - -
Location .02* - .00* - .00* .00*

Gender*
Weight
Gender*
Location
Weight*
Location

Gender*
Weight* - - - - - -
Location

Y'Variables definitions: WFE=wrist flexion-extension, WRU=wrist radial-ulnar deviation, EFE=elbow
flexion-extension, FPS=forearm pronation-supination, SFE=shoulder flexion-extension ,SADD=shoulder
adduction-abduction

*Significant level at <.05
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FA2PHF CEHMELRARPL TR T

WEFE EFE SFE SADD
ROM .02* .00* .00* .00*
CA<FB< A<DG<B<CEHF A<DGB<GBEH

Location HFIBECGD< DA DIE<GH <HFI <C<F<I

*Significant level at <.05
ROM-=range of motion

gk PRFEERTERT I BT IR EAME Y SRR TR
(p<.05) - i FE ot T > Ficd 4.2 L#%%’i%ﬁaiaﬁiﬁﬁ*iw%*’&
BARBRI S A0 &R S o EARR Y RN RIFF O PRIV BE AT AR S o

42 % E AW LB g HME(%MVC)

EEARFELEPE R R P RR LR R L R T R
W A BRI Bhdrd 43 GTEI o EAA T o Al P EFEREE ) £ FS
PHIOCTARAMF ORI EY Fh o HAFI A BUMLAHY LbE s - g
hﬁ“*iﬁﬁwws“ LG B F R (p<.05) o A 3 o Lt § 2 e sl
M FEEBRSTESILE Y '_sﬂy 4 (hedk 44)o et s ER LR g_@ M e s
wIEL %Téﬂﬁ#iitiﬁ’h%mm%‘k%{#4o

A3 % E A LB fied 282 R A7

“3

Variables* Biceps Triceps Brachioradialis Pronators Teres

Gender .02* -- .00* .00*
Weight -- - .00* -
Location -- -- - -

Gender*
Weight
Gender*
Location
Weight*
Location

Gender*
Weight* -- -- -- --
Location

*Significant level at <.05

Fo44 %k E AR EED B § B A 47

EMG

(% MVC) Biceps Triceps Brachioradialis Pronators Teres
0.36 0.16 .038 0.52
Females
(0.24) (0.01) (0.15) (0.16)
0.30 0.14 0.32 0.38
Males
(0.22) (0.14) (0.14) (0.15)
P-values .02* - .00* .00*

*Significant level at <.05
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43 BE AW LB P pEF

EEAHFW ISR G P RPEZAPPF R HBPF BT ZEE
ARB AL FFEFR ?m%n@*’wwﬁ#Wéﬂﬁm%#%Wwwa =g
o AP ITREPET TR R F(H 1 13104 vs. §4 11402 ) F R E T E R RPE
Wﬁ@’F@%Wﬁ%%ﬁﬁl%i%*%G%mf«%l‘To

mh

A4 3 E AW LB PiTHE

FEAPGFH DGR TR R PRPEREFF R RS LRLBE
BZ TP EAITE Bk AL TER oA E LA T M P RFERLEE R
FIF M E LR REFNITI AT R Ao aHEFF NS B LB B EEHR
2 Ao HEC U AR E AN EGEN T R HERFP<05); T EAHGFE S
B i%@@ﬁ%‘%&&ﬁiwéﬁéﬁ«e,Aagéwﬁﬁwﬁpﬁﬂgia,
LA E PR T L E A X

245 X EAR LB G LR 2 BB EA T

Variables WEE WRU EFE FPS SFE SADD

Gender .00* .00* -- - .00* .00*
Weight - - - - - -
Location -- - .00* - .00* .00*

Gender*
Weight
Gender*
Location
Weight*
Location

Gender*
Weight* - - - - - -
Location

V\ariables definitions: WFE=wrist flexion-extension, WRU=wrist radial-ulnar deviation, EFE=elbow
flexion-extension, FPS=forearm pronation-supination, SFE=shoulder flexion-extension ,SADD=shoulder
adduction-abduction

*Significant level at <.05

ZA46 PRI EHSEARSLERP LT RR T

EFE SFE SADD
ROM .00* .00* .00*
ABD<BDHG
Location C<AFB< A<D<G<BCEHFI <DHGE<C
IED<HG <E<|
*Significant level at <.05
ROM-=range of motion
gk PR EE R EBEE P AR Ryt e BNz dk B (p<.05) - & * i& (7

Ewﬁiu?ﬁwka46 ABFUAE T o EF W B A RARFATH Y S RAR S > R AR Y R
% RIEE > BIA R BB Tk R A e
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45 % FE A § £ B b Bvg W (%MVC)

SERE NSNS S AN S R S R A At R
3
R
|:

LU L%ﬂ&ﬁﬁﬁ’ﬁ%%%47wﬁkoﬁ@a ’_ﬁw\ﬂﬁﬁﬁﬁﬁc % 75

ﬁﬂm MEAFEFRTNIIRY Fho RLHBFF A > Bul L BN LBbpE, - 8
ZEf N2 o v &gu[g]ﬂ’bi Lkl —‘H{F &F*" f?{S(p< 05) }“rgg Mmoo Rt § 2 g
Bor o Ao AR EFEBRY TEE LY ek 48) o ptct o 2R LR ERF -5

il L ERARE BT m%a«’wﬁwa%Jo

pLek s B i B RN FR Z Ep e Bl 0 AR A TS R o o IRAARG > B
PR B2 = B VLEOVR A %ﬁ.é\ i ¥ (p<.05) -

247 3 E AP S e i $ R s it

Variables* Biceps Triceps Brachioradialis Pronators Teres

Gender .00* .00* .00* .00*
Weight .00* - 00* _
Location .00* .00* -- —

Gender*
Weight
Gender*
Location
Weight*
Location

Gender*
Weight* -- -- -- --
Location

*Significant level at <.05

F 48 M uE R £ B b By B2

EMG : . . -
(% MVC) Biceps Triceps Brachioradialis Pronators Teres
Fermales 0.22 0.08 .030 0.35
(0.11) (0.03) (0.21) (0.17)
Males 0.11 0.04 0.12 0.20
(0.05) (0.04) (0.03) (0.08)
P-values .00* .00* .00* .00*

*Significant level at <.05

46 X E AW LB i

HEANEU SPGB P RPEREES EEHERE R
ERBEAFE S FFERI I ABE  H A kY o B ek R R
(p<.05) o FERE @ = > & B go i F pUE( 1 11402 vs. § 1 1.340.2 ) > F po Ay =%
a0 L ERARE -

4.7 ##3f
FPRATBEIER S S B EEH A EA B X EFAHGFERLH T PEL AT 0 £ 49 E

EUHY I rE S A RRE . AR AR TR X E S E A AL s
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it \-’I-E‘L}E” AN rallﬁ%]]\” iR iy it r‘ﬂﬁ—.fﬁi”l %ﬁ%’iﬂ (p<05) o X E X A iﬁ\#ﬁf%?‘é
oo s id & B E AL s fe 0l auﬁ¥ CELIR By b B R E A ] e

30410 5 EEHE LB rE L LT AL RN H LB pE o sk 2
LB MFRE EMA T 0 K E TR BT B MERERTERG }
4 o é_ldB"E%Fé&aKly ";E—E'—l—;‘i\,\'éfiﬂ

LA ERHN LS TE P RS LR PE

Age* WFE" WRU EFE FPS SFE SADD

Elderly  47.3(10.7) 27.7(7.7) 823 (17.7) 47.1(10.0) 47.3(12.3) 47.6(18.7)
Young ~ 415(8.8) 27.5(4.6) 96.4(22.2) 50.1(7.4) 505 (12.9) 17.8(17.3)

p- * * * *
values .00 g7 .00 .00 .01 .90

*Age : E=elderly group, Y=young groups

b\WFE=wrist flexion-extension, WRU=wrist radial-ulnar deviation, EFE=elbow flexion-extension,
FPS=forearm pronation-supination, SFE=shoulder flexion-extension ,SADD=shoulder adduction-abduction
*Significant level at <.05

% 410 & d24 F R BRI

EMG

(% MVC) Biceps Triceps Brachioradialis Pronators Teres
Elderly 0.33 0.16 .035 0.45
(0.23) (0.13) (0.15) (0.17)
Young 0.17 0.06 0.20 0.27
(0.09) (0.04) (0.17) (0.15)
P-values .00* .00* .00* .00*

*Significant level at <.05

’L‘ef"}%ﬁﬁ ‘pfzﬁ
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CHARACTERISTICS OF CENTER OF PRESSURE
PROGRESSION FOR SCHOOL AND PRE-SCHOOL CHILDREN

Min-Chi Chiu (1), Hsin-Chieh Wu (2)
1. School of Occupational Therapy, Chung Shan Medical University. Taiwan

2. Department of Industrial Engineering and Management, Chaoyang University of
Technology. Taiwan

Introduction

Children normally reveal gait variations which
related with the musculoskeletal mature during
growth [Samson, 2011]. The centre of pressure
(COP) is the resultant vertical ground reaction force
reacting with the plantar surface of the foot. The
COP progression is a trajectory formed by a series
of COP coordinates as it passes from the rearfoot to
forefoot [De Cook, 2008]. Indentifying the gait
features is essential for assessment and intervention
in clinical paediatric practices. Hence, this study
aims to delineate the characteristics of COP
progression for school and pre-school children
during barefoot walking.

Methods

Thirty health school children (10.4+1.2 years old)
and 30 health pre-school children (5.9+0.9 years
old) were recruited. Parents were gave an informed
consent which was approved by the local ethics
committee. The foot pressure measurement system
(RS-scan® International, Belgium) was used to
measure the right foot during normal walking. The
measurements include the COP coordinates,
progression angle (PA) and COP velocity.
According to the scientific footscan® software, the
time percentage (time %) of stance phase can be
divided into four sub-classified phases. As fig. 1, y-
axis is the longitudinal axis of the foot and
comprises a line from the middle heel to the
forefoot (over the second metatarsal). The x-axis is
perpendicular to the y-axis. The first sub-phase is
the initial contact phase (ICP), defined as the period
from first foot contact until first metatarsal contact.
The secondary sub-phase is the forefoot contact
phase (FFCP), defined as the period immediately
from first metatarsal contact until the forefoot is
flat. The third sub-phase is the foot flat phase
(FFP), defined as the period from the forefoot
becoming flat until the heel leaves the floor. The
fourth sub-phase is the forefoot push-off phase
(FFPOP), defined as the period from the heel
leaving the floor to final foot contact.

Results

As table 1, school and pre-school children have
significant differences in time % during ICP, FFCP
and FFP (p<.05). Pre-school children spent more
time on ICP and FFCP, but less time on FFP. For
PA, pre-school children have significantly
deviation than school children during FFP
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(p<.05).For the velocity, there are significantly
discrepancy during ICP, FFCP and FFPOP between
two groups (p<.05). School children have faster
speed during ICP, FFCP and FFPOP than pre-
school children.

FFPOP

FFP

FFCP

. ICP

Figure 1: I-lll:tstration 0]‘"I x-, y—coof’a’inate of COP,
sub-classified phases and progression angle (PA).

Tablel: The results of ANOVA of time%, PA and
the COP velocity.

Measurements School Pre-school p-value
children children

ICP 94(36) 11739  01*

., FFCP 71(3.5)  14.0(7.0)  .00*

Time % ppp 432(7.6)  34.0(7.3) .00*
FFPOP 403 (7.5)  40.4 (6.7) -
ICP 2.5 (4.8) 42 (4.5) -
FFCP 6.2(2.2) 5.2 (3.5) -

PA " ppp 0.4 (1.6) 2.1(2.3) 00%
FFPOP 9.6 (5.5)  -8.3(5.6) -

ICP 392(11.3)  324(8.0)  .00*

Velocity FFCP  60.2(25.9)  30.7(17.4)  .00*
(cm/s) FFP 25.8(7.0)  22.7(6.3) -

FFPOP 273 (4.8) 243 (3.9) 01*
* Significance at p < .05

Discussion

In general, pre-school children reveal longer time,
slower velocity during foot initial contact and
loading response, more lateral deviation of center
of pressure during midstance, and slower velocity
in terminal stance and pr-swing. It is probably due
to the variation foot structure between school and
pre-school children.

References

De Cook et al, Gait Posture, 27:669-6757, 2008.
Samson et al, ] Biomech, 44:1321-1327, 2011.

Journal of Biomechanics 45(S1)



R ARk A S R R T A

p#:2012/07/23

R €At

3 g’ﬁ— PR TR S e E R E AR (*{rrﬁ’»]‘ﬂﬁvlf7 Z§§

HE A AR

3 F %yl 99-2221-E-040-007-MY2 BFAgL: AFilEEl ¥R

B SRR TR




HEREHFTTHEFT S EFREL

33 SE 0 99-2221-E-040-007-MY2

PP
AT

PE LS

B EEdE

PHERHIE B E AR EIF D LY

N

ipgy| P wEBPE
A% p PR LS s | BERE | g |7 PR TR
i (s |B(7 7% e AL = | B S
fegr) | ) ST =
%)
R 0 0 100%
e PIEARL 2 9 100% #
¥~ T
it g 0 9 100%
P 0 0 100%
o d ﬁ%f g 0 0 100% .
S 9 0 0 100%
Hr ¢ ¥ 0 0 100% s
R I
B4 & 0 0 100% + A
L4 9 2 100%
fgrsih A4 [E A4 0 0 100% o
=X
(2R BLuersE |0 0 100%
LiEen 0 0 100%
L 0 2 100%
o e PALARRBATED |0 2 100% F
gﬁ‘nQ E T
it g 0 2 100%
L1 0 0 100% Y
%11 v ‘;i—ﬂ % ¥ 0 0 100% "
O 0 0 100%
1 ?P
" i 0 0 100% “
A I
#1142 0 0 100% + A
L4 0 0 100%
P e 0 0 100%
A =
(hEE) LR 0 0 100% '
LiEmm 0 0 100%




H A%
(miz gz
5 hoyE B s d S
HREE S ERREE
V=g g NP LB T
SR R D B
Vicne S TSN | 2
EE G F A

}ljo)

’i X538 P

frebs

—

#R%EL S(7 FRredn)

/e

Re|grga epe A1 8

Vlgen

B ye s IR

T e

3
1
4e
g |FiHE/ iy
i
p

PEASHAEZ 2 (BR) Ak

OO O OO O o (o




R ERBEMFTFES 52 5 74

FRETNFERGENARE XTI DR S L BN R
fJ- (?P-Q iji]:’\'ater‘J\%“Vlhﬁ‘T,E’;"gggéﬁg\:x

N FhEe-HFR2Z T lE) LF§
ELFHINFLAY FHE A EFRAE MY ES > F- FETR o

: F”HEH FBERIFEApPARR S E I EFIRIT- KL
lé$5ﬂ

(A= p % (G#p » 12100 F 5 ')

(15 =% 4 px

(1%t % @ ¥t

[J& & & 5]

3l-

S
AR Y TR E R SR TEY ST
we e i Wrsd2~>% EL &
B4 O E£® O¢ ¢ H&
'ﬁ:ﬁ D J}iﬁ D/r’?’xﬂ .jli
w1 (12100 3 5 2)

3. Frik F S g FATLIRT AL G PR 2
B (B Acit N Eeri A2 R A& T
500 F 3 1)

VRGBS £ R TRER JF#%E%W+TM£%#W%1§§’p2$%?
BT L b oskds (T2 e p #i/é PR LR R 2 R S 2 A TR

fﬁ'k@g%}"}’ frv%‘fi%‘f,{{ﬁ—gﬂmi%&%o




	壹、動機與目的
	貳、文獻回顧
	2.1 抓握 (grasping)
	2.2理想握力(Idealized grip force)與手部功能(hand function)
	2.3 影響伸手取物之因子
	2.4 文獻回顧總結

	叁、研究方法
	3.1受試者
	3.2實驗設計
	3.3 儀器設備
	3.4 資料分析

	肆、結果與討論
	4.1老年人伸手取物運動學
	4.2老年人伸手取物上肢肌電訊號(%MVC)
	4.3老年人伸手取物時間
	4.4成年人伸手取物運動學
	4.5成年人伸手取物上肢肌電訊號(%MVC)
	4.6成年人伸手取物時間
	4.7 年齡效應

	伍、討論與結論
	陸、參考文獻

