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The Effect on Grip Strength in Change of Wrist Position of Normal Adults

Yong-Ho Cho, PT, MS; Yoon-Tae Hwang, PT, MS; Mi-Young Lee, PT, MS; Jong-Ryul Kim, PT'

Department of Rehabilitation Science, Graduate school, Daegu University; Jin-Ju Sungmo Hospital

Purpose: The purpose of this study was to investigate the effect of wrist position on grip strength. A
Grip-Strength is measurement of muscle strength in hand. It is evaluated for the motor function and
handicap of hand, projection of treatment plan. It is important because correct trearment. Methods: Total
80 college students were participated in this study, who consisted of 40 males and 40 females(age

range:20~26).

A Grip-Strength  Dynamometer was used to measure the grip strength in three wrist

position(flexion, extension, neutral position) and two elbow position{supination, pronation). The ANOVA
was conducted to determine any significant difference in grip strength between the wrist position and the
two elbow position. Results; The rtesults were as follows: 1. The grip strength was affected by wrist position
changes. 2. The difference of grip strength according to elbow posiion was not significant difference
(p>0.01). 3. The grip strength in neutral position was strongest among 3 position of wrist (p<0.01).
Conclusion: A Grip-Strength was significant difference in wrist position. Pronation position was minimum
grip-strength  but not significant difference between supination and pronation. {J Kor Soc Phys Ther

2007;19(2):33-39)

Key Words: Grip-Strength, flexion position, extension position, neutral position
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Grip Strength Dynamometer. T.K.K.5101 Grip-D.
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Table 1. General characteristic of subjects {(Mean+SD)
Length of
Sex(number) Agel(yrs) Weight (kg) Height(cm)
forearm{cm)
Male (40) 23.28+2.56 67.65+8.43 174.26+5.48 25.60+1.47
Female (40) 21.48+1.54 51.85+7.39 160.63£5.01 23.09x£1.25
Total (80) 22.38+2.29 59.75+11.19 167.45+8.62 24.34+1.85
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Table 2. Grip strength(kg) of all subjects by wrist position (Meanz=SD)

AMo wE metgoA siH FF
A Tf'd FH34 239 HuE -4
9%l A & zfo]7}
399 54, AU T

A% zol7t fle A=

Sex Flexion Extension Neutral Supination Pronation
Male 19.14+5.06 26.93+6.69 35.87%6.13 35.37%£5.90 33.58+5.71
Female 9.32+3.18 15.57+3.03 18.95+4.00 19.11+3.48 17.57%3.53
Total 14.23+6.48 21.25x7.70 27.41%9.95 27.24%9.49 25.57x9.34
Table 3. Compare the grip-strength in each position
Total MD SE t-value
Extension vs Fexion 7.02 1.13 6.24*
Neutral vs Fexion 13.18 1.33 9.93*
Neutral vs Etension 6.16 1.41 4.38*
Nutral vs Spination 0.16 1.54 0.11
Nutral vs Ponation 1.83 1.53 1.20
Spination vs Ponation 1.67 1.49 1.21
* p<0.01
Table 4. Compare the grip-strength of each position in men and women
Male(n=40) Female(n=40)
MD SE t-value MD SE t-value
Extension vs Fexion 7.79 1.33 5.88% 6.25 0.70 9.00*
Neutral vs Fexion 16.73 1.26 13.31* 9.62 0.81 11.90*
Neutral vs Etension 8.94 1.44 6.23*% 337 0.80 4.25%
Nutral vs Spination 0.50 1.34 0.37 -0.17 0.84 -0.2
Nutral vs Ponation 2.29 1.32 1.73 1.38 0.84 1.63
Spination vs Ponation L.79 1.30 1.38 1.55 0.78 1.97

* p<0.01
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Table 5. Coefficient of correlation in each position

gstEax 28 x) 41978 ALE 20073 42

%4, 39, st 0901322 2 4BEA
Holx 3ok

]

Extension
LOF Flexion 45 45 Neutral  Supination  Pronation
Pearson Correlation 1.000 715 .614“ 761" 753" 7527
LOF Sig. (2-tailed) ) 000 .000 .000 .000 000
N 80 80 80 80 80 80
Flexiog Fearson Correlation 715 1.000 a1 867 854 847
Sig. (2-tailed) .000 . 000 000 000 000
BN 80 80 80 80 80 80
E ., Pearson Correlation 614 211 1.000 856 825 813"
xtension
Sig. (2-tailed) .000 000 ) .000 000 .000
N 80 80 80 80 80 80
Pearson Correlation 761" 867 856 1.000 928" 940"
Neutral Sig. (2-tailed) .000 000 .000 . .000 .000
N 80 80 80 80 80 80
Supinati Pearson Correlation 753" 854 825 928" 1.000 939"
upinatio
Sig. (2-tailed) .000 000 000 000 ) 000
TN 80 80 80 80 80 80
Pearson Correlation 527 847 813" 940" 939" 1.000
Pronation Sig. (2-tailed) .000 000 .000 000 000 .
N 80 80 80 80 80 80

™ Correlation is significant at the 0.01 level (2-tailed), LOF; length of forearm

v. 21 &

stete e A &34 oo FE, AT H
b 2 A EYd FdFHE S Priske d o
5o} gton(dhEy F,1989), Bty Are &
sl BE ARHY AZE AT &9 9
o8 F& Yristr] st & o ARAHY =FE
o] &31A €t &3] o Al (dynamometer) & AH-8-3}
o} 9] o} (grasping power)S 3T ete A
(pinch meter) & AH&-3te] £9] 71521 6714 9 v}
71% (prehension) & ZAALSHA Hw &9 7|5 H7HE
A8 Jebsen 715 BI7HE AP e Ik 2 F
FAME &9 #oge Bristrl At A
(dynamometer) & AME-3t &3 o At v

ZTFRABAIGI AN AAG BESE ZAPEY
712 E A& A

B dAFoMe ZAHEFE Schmidt9} Toews
(1970)9) @FANA ole] AR ARLL Hund
held dynamometerE AM&3lc}. getg &4 34
9} 7 A& o] 21 A Mathiowetz 5 (1984)2 33 =
3 Boae A3, Mathiowetz 59 AR
o] A =7t ¥A U1 B& dAFAE] o 2%
g AA8ta glof, # dFME o] Y& ALE-3}
%t} Cylindrical grasp A Al £29] A4 w2} o+
A9 £Fol & - oo} st o] oAt
& A7 g 9oty Aol HAHSE] 931
Thumb wave$} finger tip7tA] ] A8l 122 st4o)h
(o178t 5, 1989). HhutetH o] f =& M 75
7} 8} (oral facilitation) & ot 28 3 H AF

- 37 -



2835 9 3% : A ALY &5 A7 gy vAe I

A7t A&Hoz 5498 S JEAA 4E H
oM wAE = Qe WAL F2IFHEE Y
(Davis, 1985). & PN 33 3 F 58309 F
A& F A= Baker 5(1993)0| X o= 2& T A
8 HoFSFTsMVOdA &5 F 33 7714
AHP), A¥t7t 44 38) JEEH e 58T FA ol
dadivte 7 A wE Aol

et ol@ EAo & AL Yo FS5
of &3 AA} &4 FUAHY BFoEHN
(Napier, 1956) 44 &M FXNE JFe & ZF
A & Fe AH, He FE 9, Hyz2aAd
oju} WtelE Fe o, ZYAE FE W, B
FY A BPge FE Yo 2o| I 7154
g5 87" A ol& A &t
53 B ol AGH A4S 4 A9 H
23 2934 34 ﬂ%a‘ 2 44s gag 3
AA3 5, 1984). £ ABAHAA AFE XY
91 o33 *}*4 UW‘%‘ AAnIYEA AP
, FBA, 2849 7E4E A2 OE "
‘%HE SA0A dFn SH F¥E RE
A g & AR FEIHA 34
T 7|BeE &8 A%l Bdd FEE
e gdFstA 23T F+ I, FrdAdol
197) Wt 147] B-o] SAFLE wWid
THE MABRE 753 FHEE A 7
7N2E AFTHH-
&4 EFAY 7MY F4% AL &9 3
= 98 AY #PE St IKEY Lol-F
2 (length-tension) o] #AE =A@z FH7E &
s ZFste Aotk @ E¥AY dut
HQl FxE ol 93, VT £¢9 oF
9 F 2L & e Yo ZA AEG Aol
Ao BAZ ol ETh £ 549 &Uhg¢dE
g3 gA)e.g FAdrh

&9 geotd g &A% d7E U Wae
2 o]FoFo. Otis 5 (19992 & &3 A
A FHetgo] FrpRttn 31, Nwuga(1975)
T 20~5049) AR 58HY , AF WEoE
A ABEY ARG E (0°90°%160°) ¢ o}
g 44¥E FAsded 1 A7 160°8 W 7}

—

_a

o =

B3 2 4 ol R S
uio;zﬂ":

4 2 2 [o
e

A goa sto ARWEAME AGHET apstA
2 ARG =7}t $71E4E =L 94EES gy
o Yotz Ry FAE 2F Az WS
gotgle] W3lE Florence9} Elizabeth(1993) ¢l
A G4 FHAAN FHH 2F FxA 3
A metg e 29 do|-3Y @A nYHY, F
wd 230 37MEFE 715 #58 €7 4
o Y Ao gy ST Ro4EHIy F
BHY AAS BAZE 2FAA AW JHE Z
42 upetgo] ZHAStt . Mathiowetz 5(1985)2
B gode Ar A mEiMe
a2 ARG A AAA o] o A4 Y
Bhdth(Long %, 1970). Kraft9} Detels(1972)= £
29 0° 15°, 30°% wiSIF(0° FZHUY) A T
g F9FFE  Ao|rt fidn Rudg,
Pryce (1980)= #H<tg ZHAlL Al &£EF9 A=
0~15°2 HZT HHY 0~15° wjZFIFgr<
o] FF Aozt ATt ik & AT
oty =39 ok B sty FIadEy
ghel] wE metd xolg ATFIEJT. FEH
A o] Z}= W 3}(45° flexion, 0°, 45° extension)of w}
& o] foFE Aol7t AT YERKraft
9} Detelse} & ZAFAE Hgon Age] Wil
w} E (supination, neutral position, pronation)] W&

geEe 42 Aolrh gz vehgoh

g & o

V.2 E

2 ATE

2 &9 927} gt A IF

£ Yol ] &8 20t A< 80"4° oz &

9 9xd Be sotEe ZFAYT. A7 2

e otefo} 2T

1. 2o WsH45° flexion, (°, 45° extension)o]] o}
£ seke fel4E Aot Utk

2. 292} w3} (pronation. neutral position, supination)
o wE B o957 Holst gk

3. A Zold wWE YL {FAFE Ao
7F A

o)y AAE FHEN £ W 2B W

- 38 -



of wiegl 9 gt BAFHOE {Fog Ao
7b vebstth A A4 dstdiMe 3
A v gEg JehdAw FAFHY
atole Ik zgke] Zolo) wE meotEe] A
ol JEHWYES ¢ F U+

r~|u
r J

&

o}

7243, Huj, ZAEL Jebsen hand function testo)

& 3% 93998 7% 27 e
go)at 3] %), 1984;8(2):109-14.

s34, 0128, 24E. FoiHs BAL BN
9} Grip ¥ Pinch strengthol] )3 |4+ g
A gl sta] z]. 1989:13(2):170-6.

w4, welE, dEE 5ogory HrhAl 10%Y A
Hgeol ojgAd BT AF. AGAFHAT
1992;10(1):5-9.

oA, BEe, BEA. EF W W dAA,
1988.

Baker AJ, Kostov KG, Miller RG et al. Slow force

recovery after long-duration exercise: metabolic

o

and activation factors in muscle fatigue. ] Appl
Physiol. 1993;74(5):2294-300.

Bechtol CO. Grip test; the use of a dynamometer with
adjustable handle spacings. ] Bone Joint Surg
Am. 1954:36-A(4):820-824.

Davis FB. Standards for educational and psychological
tests.  Washington, American
Association, 1985:23-33.

Florence PK, Elizabeth KM. Muscles Testing and
Function, 4 ed. Williams & Wikins. 1993:54-8.

Kraft GH, Detels PE. Position of function of the wrist.
Arch Phys Med Rehabil. 1972;53(6):272-5.

Long C 2nd, Conrad PW, Hall EA et al

Intrinsic-extrinsic muscle control of the hand

Psychological

in power grip and precision handling. J Bone
Joint Surg Am. 1970;52(5):853-67.

Mathiowetz V, Rennells C, Donahoe L. Effect of
elbow position grip and key pinch strength. ]
Hand Srug(Am). 1985;10(5):694-7.

- 30 .

s Ns5gs A A9 ALz 20073 4€

Mathiowetz V, Weber K, Volland G et al. Reliability
and validity of grip and  pinch strength
evaluations. ] Hand Surg(Am). 1984;9(2):212-6.

Napier JR. The prehensile movements of the human
hand. ] Bone Joint Surg Br. 1956;38-B{4):
902-13.

Nwuga VC. Grip strength and grip endurance in
physical therapy students. Arch Phys Med
Rehabil. 1975;56(7):297-300.

Otis JC, Jiang CC, Wickiewicz TL et al. Changes in
the moment arms of the rotator cuff and
deltoid muscles with abduction and rotation. ]
Bone Joint Surg Am. 1994;76(5):667-6.

Pryce JC. The wrist position between neutral and
ulnar deviation that facilitates the maximum
power grip strength. ] Biomech. 1980;13{6):
505-11

Schmidit RT, Toews JV. Grip strength as measured by
the Jamar dynamometer. Arch Phys Med
Rehabil. 1970;51(6):321-7.

Thorngren KG, Werner CO. Normal Grip Strength.
Acta Orthop Scand. 1979;50(3):255-9.



