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Abstract

The Effect on grasp and pinch strength according to

degree of elbow flexion in normal adult

Curie Lee, Keun—Jo Kim, Bonn—Won Kim
Department of Physical Therapy, Gimcheon College

Purpose @ This study was investigated the effect on grasp and pinch strength according to degree of flexion in
elbow joint. Methods : Thirty male and thirty female students, aged 20 to 31 years were tested for using opened
positioning with their shoulder abduction at 55° and shoulder horizontal adduction at 30° in four elbow
flexion(0® , 45° , 90° , 135° ). An electronic dynamometer(E—LINK V900s Evaluation System)and goniometer were
used to measure grasp and pinch strength. Results : The average grasp strength of the dominant hand was strongest
at elbow 45° however, weakest at elbow 135° flexion in both of male and female. The average pinch strength of
the dominant hand was strongest at elbow 135° flexion in both of male and female. The average pinch strength of
dominant hand was weakest at elbow 45° flexion in both of male and female. According to degree of elbow
flexion in both of male and female, grasp and pinch strength was no significant statistically. In analyzing
correlations, the grasp strength of male showed the most significant difference at elbow 45° & 90° flexion, and
the pinch strength was most significant difference at elbow 0° & 45° flexion. Conclusion : In analyzing
correlations, the grasp strength of female showed the most significant difference at elbow 90° & 135° flexion, and
the pinch strength was most significant difference at elbow 45° & 90° flexion.

Key Words : grasp strength, pinch strength, duvnamometer, goniometer

2 =22 2008d AFUS 24083 FEUS uSABZLAY NYLLE £8H 14,
TAAZX} : AZX (BAUSE 054-420-4068, e—mail: kmjb042@gimcheon.ac.kr)

25




Wt E X E5/5X] Al14d 22 (20084 128)

I.A 2

£2 ARABA QR OE 7BHY UK B4
o UI, YRMAY ¢AHO J52 £FEs TIE
e HMs RS EHQ JBOE 02U J5E &
A2 Qom A Bl UEL} Z2EHOE 419 Fol
AF2 = Aotk AXY Loot AT|E, =AY Y
2 FEE AREOR 29 7152 LRI 95k X
ol Y, o, A FJEL &0 YRE= oKW
<1 AR B0l UtHRamadan, 1997).

0 LEHS ABFY SEW ZDHHNAY BEEHQ
og z8 |k 2749 W, B2 BF, 91 &
o 19749 WA 20/9) WIS Ax] HA
ORe AT g 2 81 &9 38
2 =HoXA, olyE BHELS CABET

Zol olUg 7I5® FUoR R o

1= T2 3Eo) YR BE TS o,
HEA JNGHEE A A
BE, 91 SEBEY &
o] B2 5 UEE FHREESAR
3] &, 2004).

ABENN AZE KANY ABE Akl O]
AT RA ADE, ZBE, SEBHY NELS A
= ol 2 WOE SH0IA AFI, S BEE
BRy nZA St & AHE SES 23 £
gl JBoR £2 TH5T BHEE HESd SFe

o
=

I

S
g

I

fr
e g

}.

o)

o oo
1
[

% A

b
o
ff

o]

S 1EaEior
=2 =0]

vl

")
o

il

[¥]

ool ©Lo @ by Ho KL E
)
o
o
il 1M
inm

A
91‘.
[}

1

b
ro

U =

e
Al
3]

iyl

B8 S
£9 71sd g ABAY BrE A oy HEHE0]
AIEHYOm, 1880 Sergent7t FSLE FoH X7
E i85y molElg E8% Ae AEE oy 579
EF7|FE0) RIEO feHEdEH 5, 1993)
£ ZEe &9 s TioE (E7) BXEET)
£ EHE ACE noEA 9 IXEAE o&st 4
ABIILEEIE 5, 2008), Sl &9 Mol QU0 Al
E AZE b 71287 ARY JRY e € & AU
i, AXe 7158 Brislke AdEQ JIEAET o
(Richard, 1995).
glotsEols 28 &re "EHY F 7K |RFol A
Ch ZEZE7olE Al 7 Q8 S It HE BA
3t QE Zb|, FEEV, Z2an &7 Ut A1, 32
AJlol= AUtE o F o 7IXI7F s, XAEF7], 8%

26

=0 @y, SUAY, 2Q2g olgs AV I, A=
AAde <2AAG 38 @7 ESECHLipper,
2001).

£x2 QR B 0 18 BeE Ao Ho
d2 W = Q= 2 BEY HE DosE U8 Fe
BUNOR 48 4+ QU ABWY @ Y 9
d 55% SBUE 30E YRR, BB ASHOA
40 ZEFA 9xoim, T3 WEYo JE = 88
2= oot QHESX EE @Y dXE BEID B
®E Aloldl AEHAT HAQ THoW, ot AR
L oI BEHY $EH 2aiz AR ARE 9
otk olgiRE AFEE o xMolE o xR B
He B muiol @als RV SAET g4 BE
o mET FAS ALAFE @S Ak ogRE
s 2@ Hes Rty Qojo 51 M, BF 1
Z1 72710 250l 58 Hojob stk IPDE By
U 25 /=42 0128 A8 0 HYSHIEESS
Tests] o, 2004).

B o= ABFY 2o W ofEusiel et RA
= QoL AAWBOIA T Bo| A2sis 2BEY
g2l oxolN FBE 2= HEd mE o XA
s AQUldl ol UTE ANBAT, oled BXHE
ZFAS) Dot DiXlE FBE ATSACE ol ¥e
NEER Do BHHY AT g JENE L
BB BES 98 &9 JAVAY QB0 NAS AB5
TR} BT

%

fu

O. A7a 2 Wy
1. Ao

2 A3 2008 7H1LRH 78 157K, 2 204
oAl 31MI9 AZst H - 1 2z 3084 BAL ZE F
E5t0] AT &g AAGIATH £ atetd X EH
Jas & + Uc JE2 gHol )i, A & £9 7

= s F89u8 & d3

rr 10

g, 28, 389, 49 S 815 Zol
7t R ARA A 28 S2F 250 =S dHj

AR L2 Algs A== s

2. AT

1) A=




Korean J Orthop Manu Ther, 2008:14(2)

G AMESH Eate JAbA SEAE-LINK V900s
Evaluation Sustem)Z ol&ate] metEyl dxzEe 58
Bla, DA ZIEAS olgsle ATFAA] 438 dEl
zol N =HE ZRAEE 0%, 45k, 0%, 135E= T
2alol SESACHIR 1, 2).

2) 844

o thazlolA GR=EERD FHNE S¥sin T
AARIM O AME HolT gl AadE de 2
2 5o = 22 AT E 0%, 455, 90%, 13BEE
HBAA melEy Eeg SFESATHIE 3). A
o AEE FIANE T W4 o HA EVEE2
=x57)9 8% ¥ Fglol 225, RAE 58719 &
s Feg BRaA S E71Eo)] 3 87
£ YE5kol dUtHad 4).

HrEe 7BE72 2A9 AXE ol&stel FAs
QEBFL, AXE EFAEBES SF50, AAREAd
S MEsl ZZ &7 HER £F7IE FUTHIE
AHe Hug sl e FUAHE FASKAALL
B A ol 4 Qs BEUQS 258 sy flg

sS4 =& sk a8 daEREs g 6l
o] BEToILL v AX9 SHAE ASEIHRCH,

:

e e

flob B

=28 = 32 WAE 913 38 FAEe Fsal, dUF
22 =ol7] 95t 229 xlolA 3¥ 58% = BY

#e 7SS

Jg 3. 3488 ad

g 4, ZRE 22 0 5o 58 2

T8 5 FAE 22 07 gE 54 1A

3) By

o] REAE S SPSS Ver.13.0 £ AMESHA =
T8 SIZ2T WE mofEn BxEe IjolE Lot B
71915t 29 Zro] WE BEZE B4HEH (Oneway
ANOVA)T} ATH2A (Correlation Analysis) 2% Z4 #
2510, RUASES ¢ =0.052 HFGATH

m. a7a8xn

1. A7 chaxie Lty 54

27




HetE & X 85X A147 2% (2008F 128)

Aol E&A7ISt HAXIES dHol WE dutEel Al
AEES <E 1>d UEIRYTE XY B a8 2. H49 FHE =T %0 IE glor:
£ 2361X2.00d oRel, BEASL 60.65+
11.17kgo] 1, BF B 167.81£8.11cm OIALH ol Zizo] ATAE g YR 0%, 455, 905,
13529 FHE == ko mE moflEe 3 =2
B 1. A7 HaXe) AEE EL 45 @ M YUAl= BE 43.99+8.86kg, GIAF= 2627+
22 n=30)  O&XHn=30) BHA (n=60) 495kgC = 71 =A UERRL, FEE == 135% ¢
(M=SD) (M£SD) (M%SD) o YGAE B¥ 40.48%8.04kg, Xt BTE25.07F
Ltol (Al]) 24+2.01 22.8+1.64 23.61£2.00 4.41kgOE V& WA LIERATHE 2)(08 6).
JAA&(cm) 174.1+5.42 161.53+4.78 167.81+8.11
AME(kg) 69.43£8.85 51.86£4.03 60.65+11.17
I 2, H149 FHE 2= A% WE ppor (=<1 ka)
0= 45% 90% 135
{(M=*SD) (M£SD) (M£SD) (M=£SD)
2 ZHn=30) 43.33+£7.76 43.99+8 .86 43.16+8.77 40.48+8.04
o} RHn=30) 25.45%4.47 26.27+4.95 25.37+4.39 25.07+4.41
50 \
l
45 !
‘ \
' 40 |
o} o
o —— R |
- 35 _—— oy X} l‘
{kg) T
30
|

0’ 45°

\ FuE 23 s

90° 135° ‘

T8 6. FaE == 4o mE "9 oorE

3. HHOl £BE 23 4% B2 U
Wi 770 ABE B YF0IA 0%, 45%, 90K,

13559 FHE =3 Zxd wE FXES FAE =5
135% g, YAk B+ 5.60£1.36kg, AX= 4.16%

28

1.17kg2Z2 7HE =A UERRD, 38 =3 02 45
T Qo Ut BF 5.4011.18kg, AdX=E 45% Quj
B 3.95%1.01kge= 7V @A VENTHE 3) (O
7).




Korean J Orthop Manu Ther, 2008,14(2)

3 HH49 F3E 2F 4o WE HXH (¢ kg)
0= 455 0% 1352
(M£SD) (M*SD) (M*SD) (M£SD)
4 2Hn=30) 5.4071.18 5.4011.18 551%+1.13 5601 1.36
ol ZHn=30) 4.11+0.95 3.95+1.01 4.12+0.94 416%1.17
- *
e e |
Cw T |
o - |
Y | —e— ot %}
G 45 o x|
[ (ka) -\V/FH—- o r
. -— .
L
| ’ |
‘ 0 45° 90° 135 i
‘L Fad 23 %% |
g 7. =20E 2T 2% 2 Wido) Hx#
4, X190 =88 == 4o WE et vl M= 5.60*1.36kgolY e, FOAHS RATHp<.05)(FE
5).
t}g OIE] ]K]oﬂ/\-] xl}g %:_L 71—50" u;]..% ;j,].O]—al
S Hust 21 YA 2R 0FolA 43.3317.76kg, 45 T 5. UA0 =38 2= 2170 wWE IZE "
T A= 43.99%8.86kg, 90O AE 43.168.77kg, 135 M*SDiha) I Fovalue p—vale
f— (=) (=]
(3 4). 45%  5.40%1.18
11 0.166 0.459
920% 551+1.13 o
i ] 0] =3 31 7} =2 jFlorz
M=£SD(kg) df F-value p-value p<.05
0%  43.33%7.76
45=  43.99%8.86 1024 0.192 6. GiXie] Fad 27 Zwol WE Dok Hlm
90% 43.16*+8.77
135= 40.4878.04 4B @Y AxA FIY 2T A% BE ol
p<.05 £ "us 21 AxY B2 0%olAM 25.45+4.47kg 45
TolAE 26.2714.95kg, 90EMNAE 25.37+4.39%g, 135
5. @Al F3E 23 4o wWE #x¥E vl TollAd= 25.07£4.41kg0IR 2, RAHEL FATHp<.05)
(E o).
238 49 YA FAE 27 470 ©E #xH

(=]

=

Hlust 21 9119 A2 0ZolA 5.40%1.18kg 45%=
ol A= 5.40£1.18kg, 90Tl A= 5.51+1.13kg, 13550

29




HStE & =X/ F5l5) K] A14d 25 (20084 128)

H 6. XY F=AE =2 Zdko mE ntE v

M= SD(kg) df F—value p—value

0% 25.45+4.47

455 26.27+14.95

90% 95 37+4.39 119 0.381 0.383

135% 25.07t4.41

p<.05
7. GiXIY FTE I AT mE ExE v A= 3.95+1.01kg, 90T A= 4.12£0.94kg, 1350

ME 4.16%1.17kg oIA2H, FAE2S AATHp<.05)(F

ATE & ARoA FHE == 4 WE " 7).
£ Huwst 21 o119 B 0ol A 4.11%£0.95kg, 455%
E 7. A9 FTE =320 WE #XY vl
M =*SD(kg) df F-value p—value
0= 411+0.95
455 3.9511.01
905 412+0.94 119 0.241 0.433
135% 4.16*+1.17

p<.05

8. gxe F=3d =7 A= w

A

Hxel F3E 2% Fko mE mjEs] 433A
ot 21 & AIJAE 056~0.939 EN= =2

8 g F3d =5 kol w2

Do 3l wA e

U

&

9 A4

DOE0E  HOE4sE SRR HetEIb: axe |AE4SE FJXE0E dIXHIBT

otz 1

njorE4sE 0.66%x* 1

TIHEIE  0.56%* 0.93%x* 1
TOHE 135 0.62x%* 0.89%x* 0.89%x 1

#HXE0z  0.36* 0.36% 0.28 0.41% 1

HxE4E 0.39+ 0.45+ 0.37* 0.52xx* 0.90%* 1

HAE0E 041 0.43% 0.32 0.53%x 0.81*= 0.89xx* 1 <
AR#E13BE  0.37+* 0.37* 0.34 0.51%x* 0.84xx* 0.83xx 0.83%x 1

*p<.05, *+p<.01

30




Korean J Orthop Manu Ther, 2008,14(2)

9. dxtel FIHE = ZTo wWE et ExHE
SHAA

ORte FAE =25 dkol WE FE] JAJ/AE
ot Zil & AATJAE 046~0.819 ETE oF =

2 STJAE UET FAE 25 0= 0xolA 7t
g =2 4AJAE UET ExEAE 0.79~0.919
HE T2 AAJAE UEIRCL FHE =5 4559
NZAA 71 2 SHAHAE UERATCHE 9).

F 9. 019 FAE 2= Zro] WE IE T AXHEI AJA

TOtE0E  BobE4sE SiolEook:  SjolE135E HFH0E  WEXE4sE EXE0E  WIHIEE
opotE0E 1
THOIE 45T 0.59%x 1
TIOIE 90T 0.81#x 0.46% 1
TIOIH 135 0.73%x 0.67 0.81%x 1
TUZHOE  0.48%* 0.42% 0.33 0.49+x 1
AXBI5E  0.42+ 0.45+ 0.24 0.47 %+ 0.87#x 1
AREIOE  0.40% 0.47#+ 0.27 0.43 0.82x* 0.91%* 1
FXH135E  0.50%x 0.49#% 0.30 0.44 0.79#x 0.83%+ 0.88xx 1

V.1 &

&9 7158 ®IE] Qsle mlolEAL B EAE
230l &9 JjofEy IS SH51, ANEEE
A &9 ARZ Al BES ZZE A5 T8 AL
gle HHe EEST AX Zot Fakst Bt vt
OlEr} motEe AX &4a Al Fojo X, Mg ot
2 Axi9 ETE AYsES BUishksn ol Hol g2
H(EES4] 5, 1989), mad AAls & 750 As 7
THA ARE ABsT, BES o EX 5 #©x B8
2 YAAEA BRE sh oy B8 JieddA 7=
o] HTHEEA 5, 1982).

AIZS ZEE #dE oEi= XHUE EHA dojuis
B, 229 4F QQOE 22 xF9 g, " A 3=
21, JEE OERH Fol Ag3ts ATUEE E F+ A
1 BEATE IEHoIG FY g ™6, 1§ 2
R0 £H3510 B AT mE 2¥o 3717 2

B
10
S~

AcH oE EY, FAE ¥ FAAEY Ax, 121

A TA, e THA, 52 IMd o ggg 2end
A CHRichard, 1995; Oxford, 2000).
2 Al A THoAd dA3ge] g8 JXE =3
2T AT 0%, 455, 0%, 13558 WSIA mioi
£ 54510 did 2% FTE 2T 4504
78 2 e, Yid 2% FAE 2F 13594
Ve =2 BAEE UEIZeY BAXECE R9% z}
ol AUATE Tt EAH9 polEe =3E Z2F 45%
& 0EZANA 7HE =2 ATJAE, IEL =38 =
= 09} 45Toll A 7HE 2 AWHAE LETH o)
AL dATAS F3E 22T Do) e ¥
s d7e dei=(1994)9 =23 g@xi9 met=d o
S ABIA A 22 BWE ROFUTh
Teraoka(1979)= 371K AAKIMIQH mietE o] B Mo
s ATFAA 15MAA 55MI71X1E] 95438 E thaloz
FHE 0= SZHEOA HIZ T AN, 2 1A, &
THAIO A et S AANSE 23 A XM, QF2 ZHAl, HEEZ
T2 AN L% miotEo] A4t 21 Sien, A
At MOl IHE StetE o] WStE AAMKIA 7 WElEdl
ot £7189 22329 HX =2 EMGE AAslY &F
& EF notEo] Zdaske A 80 Fulial Bl 5l
CHAEI =, Mg, 1994).
Mathiowetz S(1985)2 2989 oz} EdE a2

i

31




OetE g =+ Z28l5] X Al1dF 2% (20084 128)

Z Z24ol7t Yie Xt g2 THolA FHEE &
AF e A9 0% =26 dEjold 2EET} A
oE e FBrlgle, F3E 90T 2= AEHdA 2
69.216 lbs, A& 61.31 1bsE 7} TA UERGIL
2 23 AE dEdAdE 2EE 66.71 lbs, &
Ibs 2 WA Ueh}, FIE 0% 2= XAZE F 8 A
AQiste] £ A9 =HE =2 45ZolA Foi nietE
VB AE tEA Ve

Balogun S(1991)2 AAIKMS =28 =25 XAl
it oiotE ool A 61O A4S tsiig tldeR,
F2 KAolA FI2E 90 2SI 4 JA™, I8l A
Aol A FHE0E =} &8 U™ Aefoll A ot
g AAS 81}, 2 THdA F3EE 0% =33 X}
MoK D7} 35kg, OIT} 21.5kg0R TlEo] & WA
LERRCH, 4 ZHol e 38 2Hd3s] AFeH Aol
M Wb 365kg, OIT} 23.4keQE Hil £S S WM
Frh =, P2 TNAAED A ZHAol A FHelEo] EA)
UET, 38 25 4o nE nolEe =380 =
T A AF AEE 2F FotEo] BUlsH, 2 ¢4
ZUE 2F 13550AH BT A SE4E pieldEo)
7iet A3 RASH Z20E 2R]Th

Kuzala®} Vargo(1992)= mjetE iy Z=@EO] AHA| Q19
TAll ther AFolA 21MoA 46M AlolS] BAl 16W
I oA 30BE tASE FAOY) gl Xt RS X}
MolAd FREE 0%, 45%, 90k, 135% == AMlolA
notEe £F-5l0, ZRE 13T ZFoA 77.53 1bsE
V& WA UERET, F0E 0= SZoAE 82.23 lbsE
7V =2 e UERTIA ST B a9 F3E 2
= 135ZollA 7HE He HEge UE Zde 4 &t
Aot 45TolA Ve &2 e UEM Ade EX &
Al FATL

~
w

o o

2 i

]
OlX

B o7 Wi 247 308E QYR 485 o 2%
S ] HoIH FBE BF A%
mE solE PXEE SY56 24 gEe o

12
(
L

—

Y o ER 3@ 23 4EdA 237
43.99+8.86kg, 26.27+4.95kg OF motEo] & =
Al LFEFRTY.

32

2. 9, o EF F¥E =T 13pToA A
40.48+8.04kg, 25.07F+4.41kg Q& FetEo] 7}E Y
A LERTH

3.0 o Z% =3E 22 13/Zd4 7
5.60%1.36kg, 4.16%£1.17kg C& HxIEo| /& =A
L}ERTY.

4. 4, o BT =3E 2= 45504 22} 5.40+1.18kg,
3.95*1.01kg SF ®XHo] 7V WA LEWTH

5. &X19 uioiEEe FAFEZZ 45K 90T AloloiA

0.9309% 71 %2 JTHAE HIAL, UNES =3
HEZZ 052 455%0lA 090242 71E &2 ASTA

€ Bt

6. OIXt9 HetEE FAEZIT 90Eet 135T Alolofl A
08122 718 = 4FJAE HJAL, ¥UXES =3
HZF 458 90ZolA 0.9153E 71E &2 433
E 2t

o7 23 gre DjoEe FaE 22 4559 90
TolA S ABBAS UEIIQI, UXES 059 45
Told B2 AVBAS LEHIUCH GiXlY 2, shopE
S ZBE 2 05O 0TI S ABIAZ LR
Qu, VRAHES 22 45X 0EAA ES AnTAS
VERIQIORR, 8zt X8 &8l Qo 4BTA} 7}
B 52 Z4RdA AN HBIBUS HA B 22 5
o 5250 M8/ B oL} E8 EANOR oMg
HolZlE WROL} FolEA BHE S5l WY BT
=RWE 455 23D, AP EHES Jsiol =AY
S 1355 23l JISEAS AASIE ol HiEE 8
Holgt BzrEL),

(1);186—193.

deis: AAGMY F=3E S32EZ7E oleiEd nile
Sg, tTdsia HBUSHHSAE, JABLI=E,
1994.

B4, S0g, 48F, oM - Z4 @0l ExHE A
E, HeEEEE K. 1982:17(2):56—64.

BEARABES 9, g8 dds. dEAL
2004;371:6-13.




Korean J Orthop Manu Ther, 2008,14(2)

e, sl 494, BEE2 ¢ Martin Vigorimeterg
o) 88t A Fel9 nierE H mx| ol #Ash
AT, SHEE USSR, 1993;20(5).

HE4, olZE, dde @ RFofEHA 3EE ExlolA9
grip & pinch strengtholl that AT, Thgt REQ
S8, 1989:;13(2):170-176.

2EZ, Bvdl, olH, 4352  dags &53d ¢

7t stk nixle ¥, stEgixEssAl,
2007;19(2);1-9.

g, 284 9, jggst A 3 &, IZRETAL

2008;p197,

Balogun, J.A, Akomolafe. C.T & Amusa, L.O. @ Grip
strength effect of testing posture and elbow

Medical

ol

position. Archive Physical
Rehabilitation, 1991,;72(5):280—283.
Mathioweiz V, Kashman N. Volland G, Weber K,
Dowe M. Rogers S. Grip and pinch strength :
Normative data for adults, Archive Phuysical

Medical Rehabilitation. 1985;66;69.
Lippert Lynn S. : Clinical Kinesiology for Physical
Therapist Assistants. 4th ed., F.A. Davis
Company, 2007;230—237.
Kuzala, E.A. & Vargo, M.C. The relationship between

elbow position and garip strength. American

journal of Occupational therapy.
1992;46(6);:509-512.
Oxford K.L. : Elbow positioning for maximum grip

performance, Journal of
2000;13;33-36.

Ramadan, A. Moneim, Assessment in Occupational

Hand  Therapy,

Therapy and Physical Therapy, W.B. Saunders
Cpmpany, 1997;78-80.

Richard L.G., Olson B., Palmiter T.P. : How forearm
position affects grip strength. Am J Occup
Ther, 1995;50:133—138.

33






