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A Review of Hand Function
Lee, Sun-Myung,

Dept. of Physical Therapy, Taegu Health College

-ABSTRACT-

The purpose of study to know hand function in order to prevent disability or handicap, The ability to
perform precise refined movements of hand is an important human function. Improvement in object
manipulation is common goal of therapist. The ability to manipulate an object in the hand is need for many
functional tasks, including writing, handling coins, small objects and ADL skills, Therapists have commonly
used hand grip and pinch strengths as baseline measures to evaluate hand function.

The patterns of grasps are precision grasp, power grasp, hook grasp, spherical grasp, sylindrical grasp, disc
grasp, pinch, three point pinch and tip pinch. And the motion of in-manipulation are finger to palm translation,
palm to finger, shift, simple rotation and complex rotation.

The hand function are include to evaluate of ROM, sensation, muscle strength of hand. It used to evaluate
of decision of effect and suppose of disability and acceptance of vocation, Good evaluation is need to pre-
treatment and baseline of treatment, and help to evaluate of effect on treatment.

Key Words : hand functions, hand injuries, grasp, prehension, pinch.
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I A

£ 53 727 e % 5
o ohda, AAE 715e SU8 2AE S48
of MU FUH Y AT U $ Ut 7)
Bolth(FR$ 1990).

&9 F 752 233 4, 2, B8 0o
2 AEHY, %"“3%- 7] 9% AU 84
13 2 fRA5ELE 7HE § glon, &9 &5,
Fe % _;_‘,: QL €28 FE # & &%
So2 FHHH(Napier, 1956). £8 &9 &43} 3
ol we oFd BAFA FFYe] oA,
Jo) A& H7ht HALE 717t 4AE ook Z

&9 AS F2 F7 59 gdo] gF EAE A
3l FEHATE XHFHOE £ g HE Ao
Uk o|tH(Opitz & Linscheid, 1978).

© &9 5k o Y EAFEES Yol
cd ¥F4FHA 24008, A8 A dAAAN ¥
g Q4o 13 &9 B2 g4 75 A4l
371 A% 1R FHNTHUAHAAHROM test),
Nine Hole Peg Test(Mathiowetz et al, 1985),
Simulated  Activities of Daily Living
Examination(Potvin et al, 1972)& ol &89t 1 ¢
Jebsen Hand Function Test Y} Smith Hand Function
Evaluation, Rosenbusch Test of Finger Dexterity
(stein & Yerxa, 1990) 59 ¥ ol &t ZA
7% @tk oY oby Tdd &9 FHYA
FH 49, x4 ©l277A vold] g &9 7
T Aolrt v, S 1 %’-‘J%H YT =27
UeldT Y @d ol3% &9 247 7152 A
2t E3H4, A HA ALSFE o oe TEA AL
&3 Aotk YA EAN Atz 2 AU
52E g UEH 239 Yo|ZE ALdle UE
ZE ETE A g UFY A&dd i@
&9 7ITE Aol7t U= A& G4 4 Ak 9
H SAR Usid MEHA G &9 /s 2 ¢
geojAA] = Aol IHUBE &8 FYHY

23 7159 Ho g Y3ty ogd A5 ¥
o] 875 E Aot

o] AL A7t e
ST s 7%
ol AL EA
%J &9 71¥°] e

TE ol §3o FHY
“4% 7t & Aot

ol ZA% Tt 24 o|FJ HU F -‘é:% A}
o FAYL FYd= QA o 7
583 2zo] 483 YA °g 7*‘ o}
udsl Qe 4%E & £5 g Aol o
AA e 483 HAR NEE 146}04 AEAR
Z3 Hri7k 48 Aojh,

&9 Mg B2 7]‘—«1 3 Eo|g}, Ao} 94
oF A% FHE TAL &9 /15U 2FEE A
g3k 299 %E}(Zé A4, 190). 44 539 F
o} zQde W BEE AR Ao &0,

&9 Aoy &4, N3 WEE s AsA

A% B e 34 £9 7
WYL olg 8 EolETY
3 ol&¥ Aol IRl B
A4E B2/ QpagEz
dYol 7l¥e AshE

ol r» op
o o o

ot

i

—

¢

e

N5A 3 T AEAAE o
A9 opje £ ok &4 ¥ o

gozH Aolg A28 £ AT, 54 A%
& wol7] 8 AWA ARE Fo Ed B3
A ¥
e 2
1.&9 32

&9 WE &89 g9 WMo JAHY 918 BF
2INE o]FolA glow, &89 Y &5 HE
80° Z(flexion), 70° 41 (extension), 30° 3&9A
(ulna: abduction), 20° £2.Z9}A (radial abduction)2.
o]Foj At}

%" 2% 7153 dde < (longitudinal

lig), 23Ut (radial lig), HZFAH (ulnar lig), ¥
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73 ol (transverse oblique lig.) o]t} ¥ 2= WA
o3& JAZLE YFoiAA HY, A AL
g FEEY. &9 44 A= 2 48 o]

g & U7, )AL £89 EZF(skilled motor

acthltY) %_‘1 el AAs £7 2 (fine tactie

descrimination)®] £A1& 71A& 4 Yt

2. 9] 4%
1) 7Ad

&2 I 7x9 7150 d$ B & oldH
3 A E‘E} o] &2 Fopolng

GUROE £9 5L £F )% (motor

function), 472t 71%(sensory function), 183 2%
7)5(combined function) 22 VErd &% 71xe
2 2 AT Y% (power grp), GPolv} &
HE R AYUs(precision grip), EF L YEE
R 2 12 9o (hooking) &2 Udtt £& 7zt
15 % 59 iﬁ}‘i’}—"— 3mm AE tgom
e éJ@ AT FEAA oHF &
1% @éﬁ}‘# B 75l 38
&l e FREEL 1 A77L vAEE, o7]d
‘g% 2 7ol JEZM HA stk =
< E70] ujZo
}QEMI é} AGA s st whe-
D:l, %—’F‘} A £3d 72z sj@Ee] o] &

&9 Z@AM 71 ZxHolo & REL2 JF
3 Eon. IA 77l AW IWF AE JI0E
qUA o dutEoz &9 HYg 4ot
A ojdeg HEYY] Astd, dF 23 7|79
~4) BE7t BesH, IRAE IS 65 o4

Paid B AR HE Aol FHolrh

i
2
A

2) 243 g7
&9 2he o$
ARG B,

L3t AA 249 ¥ 10%E

F4EY A, ZAAEBTL

2o
24
ol
B
N
olr
2
ry
o
b
L

(PIP)¢] AAGF, AIMCPRHEY ZHo] glom,
1 9 PIPY €7 9#, Malet finger7t Aot 23
ojuf g1 i wWEol glE xR o= §
A RAE 2FY 9 550 Ay, PN oHE
of ZAHAY WE T 759 Foist A2 24
Athd A 4 loH, d& WA, CT, MRI
a3 W FA 5 oY M4 WS AL
ZAMolY zu(dlspxaoement gadAY, dAt
9 Z7t8 FFIY FAE £ Uk

3) ¥F9 A%

S0 WS ¥Ho] FA(laceration) < IA°] &
A F2 Rojgd, AHITE M3 A
T, ded Ay 2gog xgd 4 Jd. 13y
gty oz gilolu #FA FoME AA, 4, 1
AT o) &ajel Futge oTﬂ BobA, ol
9 e g dFF AAE BF olHe WA
AFsteiol 3, 53] &8 FHo] ST 94
Ae 1 A HEst T3 B FE 71&de}
it}

4) I&3 A9 48

Al 7 v}d] (nerve paralysis) 4 20] %4 %5 (mmuscular
dystrophy) 5 2% Xf Age] o3 &9 %3
T vh), wEAQ vhEol We Y o} X F
U}EL/:"E,] ;‘r,_}x-lgo“ &ul—;ﬂ g?’-)d z_%;g- 9,])4-1«1 A
dolu g, I8 ZH%oy A9 F-FH(adhesion)
5] Ak

&9 242 £2 AL T4} UE 3R A4
ol wANA gow A2 ¥ 4 Uk

1) 294 (tenosynovitis)

Aty dF2 oA, HEAHQA uEd, FuiEAA
A%, 7Y 54 &EHo Y F e P
Agoln. oY A& FTFHLE FFAAY F
FTHLE AA AE 9 ZwEo] oplEH, o|@d
2ee gt MEE dEle 5ol e Aol ¢
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BEo|n o] FFL ol Ade FHY, At
o 22 F3 Zdsoor g0 Y § 53¢
g ¥l gl Afde FaXEN 98 + 9
o, HAHZoEY 2HTFAE FA%L, &&
1A AAAAM o 27T 2ASE T 3A
< 9€ 7 ok Aol e LHZolsAA
€ F4 FAdld i3g 22 & dd

A AL A B A, 2L A9
HF7t 348A =ARE A4S FAME ¢34 A
EE At ojgd A%E AAT & Yok

(2) ¥&A 2% (stenosing tenosynovitis)

ge&d A9yl H0des AgEA Ein W
AW, @30 A"d EH7 3= 65 Ho
ol AYrtE B9 AL 22 & Y. &
dqre Zol HEE AYsle o B Yo 248
F ek E3] A Y AUgE #A9 F
TE0] TH-ADRAY SN dEe wolaeA
(trigger finger), 128Y 2F¢| YR A4S
F-x] 2] A Z(abductor pollicis longus) I BFAAZ
(extensor pollicis brevis) ¢ EAE o7& de

Quervain %ol 3t

(3) 34 299 (suppurative tenosynovitis)

A A9YLe AR ANsddlyE AY
F3E fste] g &9 WYL 2] 4
< Agolth FAAF =YY Holle EF AS
oo}, dAE v TEA wAgY 4T F
T3 A9 F AN A ¢Fo] god
AAE & o, HAAN} 4F A7t A58,
FUeE N & A FAE 5 QU
A ADHE A AAE FA3EN, 35
€& NA st Ng F 2~337 HEL AHLE
o 7Y £E on, ¥WE 3F ohld) 23X
BE Nyt &9 3AE ool duh

5) A7 (Nerve)2] 2%

o] gFol= KA vy Aojujy] 5 FFAFY
o Zofel /19E A, Yoy FEEFE T
3 BN o A gRAA A
U 7159 e, S Ul - o A o AEuge
(nerve compression), 187 QenAg NAE
(neuralgia) -0 At

o

(1) £33 537 (carpal tunnel syndrome)

FRAME 7 A7 Fo] O FY F o= 49
A g8 &5 2 A7 olg BT &o] A
= A4 F A7ol
E£E9] AZAN 58 TAHE FIF 5T 7
3 Zdol®9 ozeA Zgste, T
3 A e £ 3
L $AE 4 ik
A 1~37

of\
(R
o |
o ox
i
. ‘;}: ok
off rie
Hog e
L 19 dfo

o,
ox it
N
oo
£ o
ojt ox
of “EJ
rlo ic’i
s

iy
F FAYHE &5% H9 27 $AY HY
A sto £28L F3A4 =
g2z Fol Ao & €4
3. olgd FF2 FAH

o] Jgo] o=

R

7lE AHBEE F& Fled 4439 AR
7t He ASE ok ¥l 43 A57F A9 A
LU Ay A4 2 289 9% F5 AREFAG
S BN E FE37YE (decompression)©] B

34 #oh
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(2) 4173 % (neuralgia)

BEA7Y ooz AE + dE E5F A7
g ZAEE A4S olF AAFFgT ¥ A
A AZ FATF i g £ glon,
FRAXNE &5 HolN 2F A4 AF A9
SN 3 A ED Ty AR &4 o9
E B 5 48 79 A, F24F, TR
U 354 F5 53 AV Sle 459 AZY, 1
22 AstH 588 olf7t glo]l BAHE Ik 9
=3

9 %4 FYU0) BRE Ukl AT god, 4
& HOE &Y A4L ARHAY AR &
3& delE A9 A 990l BHHA e

Afde A7 AFE dANdd g7z
(desensitization) S A= X 92W, guanetidine,
inderal = reserphine 59 °%FA| & AMS-3lo &35
Hdthe BIE 9ok EF FAXNFE do F2
Ao Egste A9t doe BT Qi

6) de A% ‘

Ho(vessel) o] A3 5o A3 A9 F3 Y=
A I3 ol B Z§F9 EF Folo) 7]
A== T3 ZFZ(compartmental syndrome) o &
HEE F Ut 24 WFo dald FAYFF
(arterio-venous fistula) 7+ MAA 713, A 744,
W54 AE T =44 A8 2 49wy F
545 Afo] AT & i i Fd|
A iR GAE Fde] HEAM ¥RIF AdHE
Rojt},

1) $A9 2B
Fo] Y e o5 $ox s

¥ A7t Hof, AHE ok 28] HA
s
)

=}

1

o

o, Az gEpty, $Ad A A Y7 Ao
Z#HE &2 volgsl(mummification) Hol 7w}
B 71k JA} et Ao 59 dh e 4E 9
4 A B YEFAE T 71U Y, B9

—

o Y& &

7 842 (atherosclerosis), AZ, ANZ 183 %k
B S AT 4 Jled, A fEuEd =
ag3ol 2/HHl 92 4853 $wgdl 92 5
W) 27} AA3) 2T Qe A9 Yo

RO AAsE 4o & HAA ¢ 9454
FUEL Fa=dl, T 2719 Y] & =3
AN gutste SH9 IAAE Yodle Yol &
sttt 28y AT BT 4 qth

g ¢]% &AM (Raynaud s phenomenon) & AEx
EAEE ¢ g2 A9 ZHEAY dF9
SRy Azksls AR nlny Iy,
Mg delol HAHA oW Holk
(Raynaud' s disease) o[t R 2t} FYd =&
AU FMHQ Bt g8 AlFEHA, APHA A
Sol= &Eolu W HE P J|dETy A7
HE AlE 248 e 553 Yo ojo] A
Zo] Auetey, F Zdo] SAHE gL
R7t $7ts0] T HUATE AL R HEo}
7HA "tk o] FFAME Hs A= Aol 44
WA EE Ao AL e 45 it

gt FHe F2 ¥F AGHE ART ws
AR B, oto] 71 FL A Folth $HFHL
Z 998 A AEE Ao} @t ¢
of wWa} ¥ AHZOEA AEAY FAFAAI} F
g % lon, BARAA IFAREAA g0l Ale
HAY &9 Aol 7Hsd A4: Aok 17
U A 3o AL S tRE Ade] B
7t 3,

B

*

<]

1=

Me lo
1 ok o & W

LT

Hojol ofm S8 elo] 4 AuHY £7
© 3430 P4sE, $EET NS U
AL Yoo 1A SEZ Wol e oz 4d
g 2N ol BASE A% $U9 234 A4
7 ggsd, o ¥ B9 2 A%E Wtk
2o Auole AUFAZ AE HYY  Huy
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(chemical phlebitis)o] &3] 2A€E 4 .

(3) Yzze) A

Qo] ) Y= AL AVHD 7T o B
oA HAZ} BAHE 9 glou &8 479
WalA 4 Aol Ho| g Fie| Fid),
o] YT BZE(lymphedema)o|dty 2t} L
WA= gz Fe] 4437t AP o] A} £
YA “AAE Aest Boh YE 22 7 98]
Foto] @AolA FAZE S, oRARTE RFo)
JE B9ol AFA Zdol 32 HYZoZ W
AL A47} ol Fojstejo}l #u},

¥x 229 EFAY NE PES Ak 4 @
dz oyl AEE B o] B AE PHS 4A
stodop & 2M9 ABZE A 4% YA
0 £¢ AN 7L AA AU FENL &
gom, ZA7t 48 AL bsstd Y= A
L AEY $% U 20 FA G A=
E 9% (suction)d] gAY & Fo 2 HIALE
AR ZA9 THE AL & Aok

() +8 T3¢

o] 237 AR (deep fascia) 0.E EHRY
EXR 7Y ZZgto] 30~60mmHg o2 F7}
aod, 2 78 g ZAEAG H &84S AT
NA, 2§ 2 A4 F 2Fo| IYatso HAs=
Aot AP (forearm) o A A2 &F0] ZA}E
I Afadel ZAHE E3AT YA 1F
(Volkmann' s ischemic contracture) 2 th &3¢l of o]
. FYZAYY e AN FE, 7 I4
o 9% WEE, oy IFd Ee §F Fat
E7IAY 38 EFE0 FYH F4 BF 9
§ o]} 3o BAF A%, dVtE FF FOA
o2 24d Futgo] AAE wipEA £ @A
sAY A3 Bdo A A7 43 7Y 9
o] A& S Fof gl WAY & Yok

7) 3AY

BHe 4ZL &AM M Ed AFolh xdd
A7t FZ5g wel =34 AH Y (degenerative
arthritis) 9] HIEE W% ¥oW OFoE FuiE
A AAgel gt Jlg #HY FHo A&
Fo &ug o} FAYe] AT & JoH,
iy 7 5 WA AFAE &9 32 U9 F
A% A% 434 B3] FukHE A9 B0k ¥
Z (gout) o]k Z& FMZ(ochronesis) 5 Y] A
A Y IEEN FPANE UNEAE gov #E
do] &g & AUtk

(1) 533348 Q (degenerative arthritis)

&oME 99AEd & 2AFHY, ofd FHdE
Uetd & ok #d9 2 FI3A vz, %
AN 7HN 0] Bole F, & FF(spur)o] HAH
o] XA Fuo g FHojuowW o] siwid 2
7 (Heberden's node)ol2te §-2t}, HPAdAE g
e T2 Ago] Wiy A oL 3 EE AA
2728 B4 B9 W Ak A5E 53] A3
dAGe] ARl YL Aol AFAE FAY

& gon, ALd uwIAAE olfY TEd ZHE
JEE FYsY YT FFY FHo| 3HE

2 £ Aot viFEFH 2¥o] AW 74
= #AA Y& (arthroplasy)ol Yt #FAXL P&
(arthrodesis) & A8 & 4 At}

(2) Fvlel24 FAHY (rheumatoid arthritis)

ol fidlo] WEAA g WA E A A
o fA ez WA PF T Yo7,
1 Az gdnto] ZAFHA A AAR A 2
o BE s He Aotk Jgd A
guAd 253 £3, 9 F 72 H (moring
stiffness), ESR § 9% 49 %71 RA A &
3 34 (antinuclear antibody) ¢ %4, B&WAMIG
FEZ3 #4¢ 93, FFA}H(bone scanning) A
33 Fd9 89 3/ 2AYF 2AEE T
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A Bk 2 olF 2~3719 AZe] glow A
@o) 7Hs8A B

FulEl 24 BHAY o Fe uf$ ggst A
47 A g5 ¥ Ff FAE BIA G2 24
HE AR gov, £U7 sl A XE AA
of A% ML doA, YFAES YA = A

£ % 1/4 o o]ETUL gt}

4 AEE 7H5EA gor, A AFBA oA
Had § HAHZOEA AQAFAE AV A&
Hog Edsle FEL 7ZAA7I, 429N E
AN FE MY FAsEe 7*°] Aok, T2y ¥
o ol2d dAE0] F EX 4T P 2HE
o] EA A, &9 (gold salt)A A, chloroquine £+ ¢t
A SE AESA o 283 99 goanre] £
o] A3tH FYtHA % (synovectomy)E A% 3}4_
49 HA37 Hstd FHEAAF ol AHIAHE
AlgistA At}

8) 2ol F2FS)

CERIPIESNE DENE R
A4 73 Bol NEsE 47 39 sl o
e REE AYT 2F FLAVAN AT &
e, e X ABIN FEE FHOZ 22
NQ BHoz 127 ARZAL A7 9
2x02 ALY 18y 1 48718E F 99
A A Zaih,

X EERE:

g9 M"Y F3gol ge @ F 2~viY A
= &37t A&, o] Afojo] Ul 2}“‘31"?_
Aadd Fou IFA X Ffde SA7 AL

He o] Aot
HIFL AT AU Aol 95, FE 7Y
HA o2 o2 A A%d, g9, A% 19
I HABEGolY Freig A B#HY TN F
< AE7] A%t AHEE g e, 53 9%
4 A8Y Afole 1~289 FAZAN @] 3
3t ¢ A WA AE £ o 7E ¢t

A A3FE 72 727 52 AT & Yok 54

U de Quervain ¥ 5 ¥4 AYY, 47 £
FZAZSIF SOA FE 23 L AFANA FAE
SANY BFo, AAFoY deEFFF(simple
bone cyst) § ARZFo F 2 HY 44
HEY 71%5L dA EE 9738 AN BHoE
AHed 5 YT

3.£9 7%

&9 7155 %o} 715 £4 2 4B ¥ ok
2 AYE AUR 2 A% %z& 293 ¥4
HEY @ zol ETHEn EE ol A¥dE
Ao1g AL 4 o8, oA FAH 2e At

¥eEd B FHgol F olFojAo &t ¢
A 715 tgg slHe] 180 ~360 AL o] F9]
AL Ao ZA ARG e &89 $3dd =4
Aol glojorgttty ok T3 &AdoA Y A FZ
& & 77be] 7ol oY A U Y& ALE
VEbtH Charlane et al, 1997).

olg9 A &9 75HAU
< 53] A

& 7159 £F7E iR giAR FEIE
g}ok(prehension), ¥ # € (prehensile pattemn),
#7)(grip), &7\(pinch) %o} tH(Shiffman 1992). Zkz}

$HYNE BheR 2

N

o) Ae)Z B prehensionS EAE AL e T
£9] HAQ #BZolu, prehensle pattemsE EAE
Z&s7) Q3le Algste SHAQA Y5 952
2 grip2 EXE 4R FE &M, = 9A, &

Ve 4 Sulgog fASHY A o LAde
A2 2 pinche &EubEe] FEQlol €718 B o
g e &g 20T g EH Sdd £
AE ZASHEE AEHAE ALE A%
(Shiffman, 1992).

& 7159 AL A Jean Ayres(1974)0] wWEW, &
715 &5 Hdy 2ge de 2o

1) 53 F 349 24 2) MY XA &ﬁ*
3) A2 oY A &5 4) BEXY ¥

ok
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9 5) gross grasp 6) E5 Xt &F 7) grasp
oj¢h 8) A B9, 3 9) A £7te 2oz
U o3,

7zt A= 3o Bgdy Ay ¥,
AAEENAA gEsI, FEAHA FAUN
FHY AAFA YR wAs o

4. & 759 HEdA

AAot71(0-271 ) 1o YA WAL (primary
reflex) 5 v &uige lEIAE A2 iy
718 2T Al Bgolt ojRL EAE F
o §A87] A% wEE olyy, 4FAT HA A
# sohitAl(true grasp reflex) 7} &2-E tH( Twitchell,
1965).

47004 6FHEF HEH Jd=d AeHdA A
A FF AES fA6E, v FBESR
BE 659 o]FojAuy, YL HY, JAF
¢ BEA Aol o|FojAL) HiE F& AAA
ALY 238 Hojopyt A% 834 sHE F &
24E 4 Aok oln &9 ¥-g(hand-hand
coordination)©] o] Fo] A v, Al A A Z (body
perception) # A& £4](body scheme)o] 3415 7|
A F@H(H RS 9], 1994, Jarus & Poremba 1993).

-47ige] HA &71g 223 AL oz A
A stobilAly} A s WEET Sulde 492 &
Folx EA9 HEF s A5 o] ATH Twitchell,
1965). 97]ol= = WAl (catching phrase) b §%]
A (holding phrase) 7} Ik, 4704 ¥k AT &
AAAM &, 2, ¥, 9 ¥-3(hand-foot-eye-mouth
coordination)©] ¥ojuis], AX TAo] SAHET o
W Z71RA AlRA R, A ZHUS Y Eo] RTEO
E FHE o PAHHAS 9, 1994, Jaus &
Poremba 1993).

S/ige] HY Aldel ¢ wdygy,
i EAL oy F &8
T A, dE =AY & £ A7,

2

tlo rir

o
M og K
>
S
lo
fu o
ng
o

I & & $1vH(Bobath, 1980).

e/l doll= AZHoE EAJL HolH & &O
&8 AL £ YT, €02 A BEAE 23¥ 4
T ok dAS @A ALSsoAE gk Fol £
o RS2 g% Y9 Y4 2 AHIY 2
53 BEX GAHAML WRE FrHTwitchel,
1965).

7-871€°] 59 pinch 7} o]FA L, LA
o7l o] Fejsty, Fo Hgho] EAE &OB
271 A8 Fdsd gEe g, el EAE
geg st 3¢ d #94E 24 I(HAS
9], 1994, Jarus & Poremba 1993).

910/ g7l €52 o FAsAY, &2 &4
€ FAAY ¢57 98 2F @0 olu] prehension
gripe] YERHTH Twitchell, 1965). 711 #717F A&
A Aol HY, AAENEE HEAY AFE &
ATHA RS 9], 1994, Ayres 1974),

1170 ¥l & pincher grasp®] °o]¢o] Uk 127 €9
734 ¥ A (cortical) 23 3o 37} vehdo 12-
471 ¥e] o]2W EE FAF &I 2AI|e0
B g o] Atk (Ayres 1974).

1570 €o] HH FEol 9lo] MY &g B3l
A AHEE 4 UK Tyldesley & Grieve 1989).

&715 3% 7183 IYL W7l (reach), F
7\(grasp), &717](carry), ¥7](release)o) 2, EH &
28 a2 &AddA9 ZZ(in-hand
manipulation), ¥&¢] AM§-(bilateral hand use)©]t.
old J|& FFS FYU] AME Al ALy 2
Zt A 2, 22 5% 7%, AA 715 Sol ¥
&th3 Fth(Case-Smith, 2001).

#7)(grasp) 9 ¢ d¥F et ded, O
precision grasp - YA} EEL o] LA FL &
£ FA+ 2. Opower grasp - & HAE o] L3l
FAE EAE A+ 54 Ohook grasp - 4L &
A v H+ 53 @sphercal grasp - £9 W 9J&
%S o83 T HE 2. Osylindrical grasp
- 420 EAE 2R e §F Odisc grasp - EF
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2% FAe $3. Opinch -
HE -’1‘«}5“‘: £z @®three point pinch -
QAE THH &1 JE o) &3d HE A
®tp pinch - & & 2 WAHE &EL o5
A #He FELE UE 4 it
s Mo gAYo2E (Dfinger to palm
translation - &7FEAA E¥lGo R &71E 58 Q
pam to finger - &Hlg A &I &r)e ¥
2 Qshift - EAAMY &7l FF. Dsimple
rotation - £4A B3 FA 52 Goomplex
rotation - &AM e Tgg A FHROR FEE
F ek
& 715 AAE 7R FAeA & 715 AY
At 7HE Fog REoin, & 758 4
2 &4 fsMe daNess 2 Fg
ol&sl= Hrhyol Fogith dwrygoR
7tlls 45 37t 499 %, 24
5 7h A4 &4 ¢ dgNgER #@iit
Atk olAF & 75 Hrhe Fofo AT ofY
g A5 EIHWF ¥ oFSA, AYY AFPA
oF & AAHOE Hristed {45 2ol3

tlo fo m!o

g
3
&

7

L,

_—

=1
[=]

NP 2 ol
oﬂ

lo
oE.
=l

o

.

AtH(Hopkins & Smith, 1978; Trombly, 1989). 23
Hl Hrte $8% 54394 A Aoy X5HA 9
dAg veillE &S ATsiy AEHY AR
ERE BASEH E%% Zoh T #art 57
F4e 8§ U= A B2 2 B opE AE
7HE Ao}, ABALE A}ol, ?}x} Atel, Bal 7hE

Aold A olrla i o]l BE Alo]o| A A 88l o;

2T 8 o] 5]715. #tH(Kellor et al, 1971;
Fess et al, 1981: Swanson, 1984),

A A9 A &9 #HY) Bk EAY B9
A, FA M I FgHrt 22 dr f{iog
(Klatzky |, 1987).

& 159 9N F2 &9 HAM(gipvk EEL
2 ¥E2& Ylpinch Strength)% SFHAPOZA o)F
o] Ath(Mathiowetz et al , 1984). FE FH7] §
(grip strength)2 20Ib °]’t} £807 ¥EE

(pinch strength) & 5-7b 7} QAAE 7 £YA)

28} T}H(Nalebuff & Philips, 1990).

A B2 FYAAA £9 o)LL HEEgH &A
(anatomical integrity), <23 % (mobility), 259 3
(muscle strength), 77 §$, %7)(motivation) e}t
(Mcphee, 1987).

AAdolM 4 2 & 7159 F4E A% AA H
o2& Minnesota & 715 AAME# Purdue HEE
AAL, Valpar AAPE, Jebsen 7% 74AL, Box and
Block test, Nine- Hole peg test, EDPA{Erhardt
Developmental Prehension Assessment)S] $lt}.

Minnesota & 7% ZHAhs &2 A Hel 43
T %EE FA FA0] shsEu & V1Y dY
2 X2 W&o £FH A Fth Purdue
YEEAAL Vapar FAMEE 4348 SRET F
Z A9 AS TEHY HtE A8 ol HAN WH
o]t} Jebsen-Taylor Hand Function Teste YAMEE
A AL HE & 75S dAAeR s Bt
371 948 TTEA 5}% 4 271, 2 AF7,
e BA oA 7o ¢/, " FHd), 37
o g7, e AE 717, AL A% 71
5 HE FA45e] Utk Box and Block Tests
AA7F RAY &9 J)Fdl Fzhe Ade] Y& A
HES AR 7193 & 7y R ¥E5EHe ¥
g 9= #HIte Pl EDPA(Erhardt
Developmental Prehension Assessment)E Aol 9]
7] dEUAE TEEZ AN LExdolsd
& 7% AEE Y- HE) 93 AR B9
Hol -9 A Y(involuntary arm-hand pattern
movement), 79382 $3 Y (voluntary movement),
2714 714 (pre-writing skil) 9} 378 g2 74
soi itk :

&9 7152 Yo7t Bl gt g5 FHoY

EELZ FEE FH(pinch)oly HE Fgrip
strength)©] <Fgtslol AG4AE 34 o B2 AL
3 L58ol BRI Fch(ette et al, 1990).

Hackel et al(1992)& ol w& & 715 ZAALE
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gt Yojrt FIHESE Y BRE & 750 A
oty Bysigon, E‘i Ranganathan(2001) &
o7} Z7tstel wet £718te oy A Y(pinch
force), £8 &%, o] WA= AL HIY
=

Welford(1958)2> %] wel $38o] roAE
o2 57z g FAAE sgoy A
OE A &5 FYYo] RoAE AL oz
&t

Shiffman(1992) 9] A-Fol &3}, 7% (strength) 9}
5% (prehension) 9] FElE o]zt Eojztol wa} ¥
33 #9F, Cole(1991)F Kinoshita &
Kinoshita(1996)2 Thddt AJ9 9452 Eo2¥
9 k19 S HR 474 2L 742 siFo 7
A%t o o3g ROE Uehytth T3 Nafees et
al(2002) ol ojatd, YJAGe] FFA g ¥
Blo] e B &9 g 2744 Yol
a°P"°“ met 11 7)50] ZAde AeE Jey

I, FARGE A3t 7)Fe] 5% Ao ye
Woh 1 olfrE AR dREg s 44
o ¥E Fed Yo ¥ F2d YT FAY
=3

Fisher & Birren(1947)2 29 2238 giog
st e AAE A3 204 SN 713 3A Y
e, 60Mlol Hu2 ZAsgty Ao 44
(1994) 5l WEWH Aol F715el wel & 7)50]
Aase A0E U, 27 FEox 53 B
< AZHE Yo E o, B2 4 & vA
H} oAo] o mE A2 eyt

olFe AL &utgdA &£18og9 o5 ¢
A9 WA Z(intrinsic) 2822 AAZ3} opposition
o5& ASE B Aoy A2 xztejy F
A, UFES(peg) S ol &3 A3 B0l £ &%
29 &F°] o ¢ rH(Case-Smith, 1995).

Humphry et al(1995)2 ot59 & £33 Yo wjag
A g AAY 393 49 ojFe] Juz
B3t ol 22 AAE olFY E e (motor

pattem) & HEA7)7] 8l DI AAE =S
sol gy Aok

Case-Smith(1995) 2 obg9] &F2E waAldl7)
A8 g, A, ¥& 5§ 5 A9 $¥E 4y
Folo} T ot oA &9 BRE 7% FY,
d& g9 £ 471U X 27 7Y 5 FEAA
o2H Z71E & o Yo £F AN 5F
A9 ME L 71y S&olu #7Y FE4E Yo
3tk Fth(Ruth et al, 1995).

Maria, Alberto(2000)¢]l W2 & ute(palmar) 3}
9% v}t (lateral prehension) 9] 7% ¥ 7](opening),
$1 X (positioning), #17](grasping), E& ZZ(object
manipulation) & ¥ 7] (releasing) ] ¥. Kamakura et
al(1980)¢] A4+ AA 9 AAY e (index finger
extension type) & E 3L, ALA] whae] §Ae 7

$ &4193 7] (palmar grip) 2 AHS-3te 32 ol
Y 28 & do]z, 9= go(lateral prehension)S
dgo|y} ¥3E & w AMEFT).

FEDEEPEL

&9 o3 /A U B A7) £E A9 ¢
229 53T £33 &4 A8 28E
YEFES A QAABIN VST, T

En
T8

.L iy

A

].
kil
Lis | 918 S8 &4 &9 %57t 3
o F ¥ol 51, EXNRHY I3} P&
SRo BN T 4 Ae WS 98 d
o & 47N E gFE #7019 Fejol tisie] A
JE syt

L
=

7
=)
H

A=
=
8%

)

1) st9H(prehension)- Fingertip Prehension: A,
AAEZL 719 A&she ALz 9, Ui}
X, 5% A2 EAE Fe g
- Palmar Prehension: Z7]E, #5E& #7|
A% e,
- Lateral Prehension: #257), 24152)7)
g 22 ¥
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2) #7)(grasp) - Cylindrtcal Grasp; &3] Y&
H FHEE AL d e,
- Spherical Grasp; HUAFHAZL 22 F
< #E 99 ¥y,
- Hook Grasp: AH7b4E EWst 22 3
g,
3) power Grip - Cylinder Grip: 2P, F3A &%
ol 52 &S W ¥,

- Ball Grip; €5%8&R0], f235¢ &
< do e,
- Hook Grip:disi7bs, &%7H-& € ufe}
e 3y,
4) Precision Grip - Plate Grip; A& EAY &
o] e,
- Pinch Grip: &€Zog &2 & &
o] gef,

- Key Grip: ¥418 @ 49 22 §H.
- Pincer Grip: o} 22 X & & o
A} AAE B2 g,
5) Finger Grip - Pulp Pinch; 9441 7h&d] &7}
gog AE A: 34
- Lateral Pinch: 9A|$} 7h&d &7tghe)
SFHOE AE ¥,
- Tripod Pinch: %X, ZHA, 7+&d &7}
gog EANE 9= ¥H.
- Five- Finger Pinch: &ulgg&¢le] ¢
7t E AHESlY FHe g,
6) Volar Grip - Diagonal Volar Grip; YXI7} 47)¢
Ztgte s qpNEe s Fedu.
- Transvers Volar Grip; ¢9 %202 9
Al &AL E HE Y
- Spherical Volar Grip; 9A % £7}8he] &
A 2RI Evtgel] HE: g ¥,
- Extension Grip: ¥A%} 4&71e, &g
0F BAE AZ AXY 9| Yehds 8§
g,
7) Precision Handling-Pad to Pad Prehension: YA

9 AAE AR EUtEY A Eo)
AE Aol EANE FTF A=,

- Tip to Tip Prehension; §A|$+ ZAA
B ]38 Folg AT FHl.

- Pad to Side Prehension; Pad to Pad®
o ZAAY &8 AFHE o A3
o FHe e

Mz &

&9 715E YAAE S99 B4AQY ol
qgE2 &9 7152 AUE BT s A
o Azel 28 2R3 sl 434 28
& 71 obgolu AgAs B Aoz AT 4
A &E &9 S4L AT e g A

fo

A

Q& Ao} Aotk gatH & 7159 §4S oks
Aol AR Bl He AL EE, FAE H2s

g & dE wolth o5 A%, 7l (reach),
7\ (grasp), &717)(carry), ¥7(release) ¥ W3}, &
ool 48] ZZ(in-hand manipulation), ¥&E AHE
(bilateral hand use)olth, E& Al Az, A4 72,
2zt 58 715, 9 N1 5o v g 3
BE ¥ol7 gith #7119 ¥eEiE precision grasp,
power grasp, hook grasp, spherical grasp, sylindrical
grasp, disc grasp, pinch, three point pinch, tip pinch®
UE 7 Utk

&M 2HAYLEE finger to palm
translation, palm to finger, shift, simple rotation,
complex rotation® & FE#E 4 glch

& 7% e £¥ 3E/E 999 3%, 7
2759 Bk, A9y &4 2 dAAEFF ¥t
7F Qo] Aol AER oy} (RS AARY R
di2A AYgY HPAY 4% & 4uHoe ¥
sbated #8384 2ol itk (Hopkins %, 1978
Trombly, 1989). A#H¢ BHrte FoF A5 A
gAoln AEAH AL Jeple 7ES AT
3 g4 AN 48 Bt € &
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t}.

& 7159 B FE2 &9 HAI(gipy FEE
¥ (pinch strength) S SFHFFLZA o|FojAL
(Maithiowetz et al, 1984),

7= (strength) 9 5} (prehension) ] el o]
7t E0i7tel wel WsEty die] mEME o
#e By,

ZEHoE &9 U 75 §AL Yol
EN AES AL &3 g Y & UL AR
oltt. 1yt o} &9 ulAg EAdoly Hrtol o
g A7t nES AAYelng gog old A A
7t 983t s
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21(7):820-836, 2000,

ALT, HAE, A Ao B2 & 759 9
3 g B EE3 6(1):121-132, 1994,

270k &71%9 ¥¢ed 4 f, H/143. @
E A8 A, 2(3):131-121,99.

74 9, Rene Cailiet. M. B, A, €9 553 7]
TRl g E 17; 1990,

Ayres AJ, Ontogenetic principles in the
development of arm and hand functions: In the
development of sensory integrative theory and
practice, L. A, Kendall/Hunt Publishing Co, 1974.

Bobath KA. Neurological basis for the treatment of
cerebral palsy. London William Heinemann
Medical Books Ltd: 1980,

Case-Smith J. Occupational Therapy for Children.
4th ed. Mosby. 2001,

Case-Smith J.
“Development of in-hand manipulation and
relationship with activities” Am J Occup Ther,
49(8):772-774, 199,

Charlane P, Anne H, Linda TD. In-hand

5. HE94%34,

Clinical Interpretation of

manipulation in young children: Rotation of an
object in the fingers,; American Journal of
Occupational Therapy, 51(7) :544-552, 1997,

Cole KJ, Grasp force control in older adults,
Journal of Motor Behavior, 23;251-258, 1991.

Fess EE, Gettle KS, Strickland JW, Hand
splinting principles and methods, St. Louis:
Mosby: 1981.

Fisher MB, Birren JE. Age and hand strength, J,

Appl Psychol, 31(5);1947,

Hackle ME, Wolfe G, Bang SM. Changes in hand
function in aging adults as determined by the
Jebsen test of hand function. Phys Ther, 72:373-
377, 1992

Hopkins HL, Smith HD. Willard and Spackman’s
Occupational Therapy, 5th ed. Philadelphia:
Lippincott Co;564-683, 1978,

K, Rogenberger RC.
Development of in-hand manipulation and
relationship with activities, Am J Occup Ther,
49:763-775, 1995.

Hunter JM, Schneider LH, Mackin EJ, et al
Rehabilitation of the hand, Saint Louis: The C.V.
Mosby: 1984,

Jarus T, Poremba R. Hand function evaluation. A
factor analysis study, Am J Occup Ther,
47(5) :439-503, 1993,

Jebsen RH, Taylor N, Trieschmann RB. An
objective and standardized test hand function.
Arch Phys Med Rehabili, 50:311-319, 1959,

Jette AM, Branch LG, Brtlin J. Musculoskeletal
impairments and physical disablement among the
aged. Joumal of Gerontology Medical Sciences,
45:M203-M208, 1990.

Kamakura N, Matsuo M, Ishii H, et al, Pattemns of
static prehension in normal hands, Am J Occup
Ther, 34:437-445, 1980,

Humphry R, Jewell

- 166 -



Kelleor M, Frost J, Silberberg N. Hand strength
and dexterity. Am J Qccup Ther, 25.77-8, 1971,
Klatzky RL, McCloskey B, Doherty S, et al.
Knowledge about shaping and knowledge about
object. Journal of Motor Behavior, 95187213, 1987.
Maria Claudia Ferrari de Castro and Alberto
Cliquet, Jr. Artificial grasping system for the
paralyzed hand, Intermnational Society for Artificial

Organs, 24(3):185-188, 2000,

Mathiowetz V, Weber K, Kashman N. Adult
norms for the nine hole peg test of manual
dexterity, Occupational Therapy Journal of
Research, 5:24-38, 1985,

Mathiowetz V, Weber K, Volland G, et al.
Rehability and validity of grip and pinch strength
evaluations, Journal of Hand Surgery, 9A;222-
226, 1984.

McPhee SD. Functional hand evaluations: A
review, Am J Occup Ther, 41,158-163, 1987,

Napier JR. The Prehensile movements of human
hand. J Bone and Joint Surgery, 388:902-913,
1956.

Nafees R, Julie JT, Martin SR, The relationship
between hand strength and the forces used to
access containers by well elderly persons. Am J
Occup Ther, 56(1):78-85, 2002,

Nalebuff E, Philips CA. Rehabilitation of the
hand: Surgery and Therapy. 3rd ed. St, Louis,
MO: Mosby:929-941. 1990,

Opitz JL, Linscheid RL. Hand function after
metacarpophalangeal joint replicement in
rheumatiod arthritis. Archives of Physical
Medicine and Rehabilitation, 59;160-165, 1978,

Paytoin OD, Poland JL. Aging process
Implications for clinical practice. Phys Ther,
63:41-48, 1983,

Potvin A, Tourtellotte W, Dailey J, et al

Stimulated activities of daily living examination,
Archives of Physical Medicine and Rehabilitation,
53,476-486, 1972,

Ranganathan VK, Siemionow V, Sahgal V, et al
Effects of aging on hand function. Journal of
American Geriatrics Society, 49:1478-1484, 2001,

Ruth H, Karren J, Robin CR. Development of in-
hand manipulation and relationship with activities,
Am J Occup Ther, 49(8):763-771, 1995,

Shiffman LM. Effects of aging on adult hand
function, Am J Occup Ther, 46:785-792, 1992.

Stein C, Yerxa EJ. A test of fine finger dexterity,
Am J Occup Ther, 44;439-504, 1990,

Swanson AB, Evaluation of impaimment of hand
function: Rehabilitation of the hand., St. Louis:
Mosby Co; 1984,

Tiffin J. Purdue Pegboard examiner manual,
Chicago : Science Research Associates. Inc, 1968,

Trombly CA. Occupational therapy for physical
dysfunction, 3rd ed. Baltimore:Williams &
Wilkins Co: 1989,

Twitchell T. Normal motor development @ In the
child with central nervous system deficit,
Washington, D. C. : U. S, Goverment Printing
Office; 1965,

Tyldesley B. Grieve JI. Muscles, nerves and
movement, Kinesiology in daily living, Blackwell
Scientific Publications, Inc: 1989,

Welford AT. Aging and Human skill. Oxford
University press; 1958,

http://www peoplehk net/medcity/sonjlwhan htm,

hitp: //medcity com/sonjiwhan htm),

- 167 -






