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Abstract

Grip strength provides a quick and objective index of the functional integrity of
the upper extremities. It 1s widely used as an assessment measure in physical and
rehabilitation medicine. In this study, maximum voluntary grip strength of 20
college students wearing 5 different gloves were measured using Jamar hand
dynamometer.

The results show that maximum voluntary grip strength was generally reduced
when wearing gloves as compared to bare-handed. More specifically, the grip
strength was highest when wearing PVC coated glove or bare-handed and getting
lowered as wrist band, rubber, leather, and cotton glove in these order. Depending
on the measuring posture of grip strength, shoulder height with arm extended
forward was higher than the elbow was flexed 90 degree. Moreover, subjects’
demographic factors and hand dimensions were not closely related to the grip
strength.

It is thus recommended that the proper glove should be provided to reduce the
negative consequences including dropping a tool, poorer control of a tool, lower
quality work, and increased muscle fatigue and in turn to increase the user safety
and satisfaction.
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1. A &

T

$Es Aoy AgEAFA A= EAFF(Manual Materials Handling) 3}
& F(hand too)E AH&E W T, &Y, A, FA2E, =4 FoERYH &&
B3 37] 98t #A3E AbEsted Abgdte Aae 534, &xo wet A AQF
(A, 715, g, ez, A, g% F), Ad(clute & gunn cut), AT A (HA
& 27hd), &85z FF(knit, bandtop, gauntlet) 5 I TFE 9 gt

A7+ 2hgo) i H(grip strength)ely 2t 48 (performance)ol] WX & 4ol &

3 AT E Sudhakai et al.(1988), Wang et al.(1987), 28] Weidman(1970)0l| 4] 2o}
E 5o olE9 AFATE AHEY A3 A JYEG wet AgTgd
nxE Ggo] tEnE AL ¢ ¢ Ak YwHoz vAF SFEHY AT 7
o]l Podh FAPolME AES 71W WwEY wfo] vis ZAY HEALIE ] A
gh(Kellor et al., 1971; Sanders and McCormick, 1992) S3d-2=o M} sty Faf &
AL gFE A JolMe FHY FHEo] FAAA] AHE 2T B ol
A A &8 Fos AL ¢ 4 UrHSudhakai et al, 1988; Weidman, 1970).
- Weidman(1970)8} 74&37r, Bz ezl PVC AL 5 o 7hx A4S d&d
ot vlwate] B F3o uXE Gl Ui AFAT wEH Wi vhe} HlW
st A A48 A W ZFFALe] FrhEe AL B Wang et al.(1987)2
) 9 ota (maximum voluntary grip strength)®] 2% W&d oo 17 A &£
AAAS F439S WE vusHed wEd v nF, |H, 2AAR oz 9
go] Zidte RE B FUo

3%k Sudhakai et al.(1988)ol W2 H 3t
g a2 Az g o2 H ouo Mg 2
Al gl 2ol AR &3 A AtoldlA
span® Z7|7F Watz, Fe Fd4 "ol JEHA AdeEHe o FolEH, &
g alole] A FA " d F UE o] 1913
21t} Sanders and McCormick(1992) A3& 283}
AV A43e o= Ay AFzHo] Y| n
A7) 59 FAA] 27 AE FE U
ojg} Zo] Az AA-go] 4o mAE
loy FUolA F33 A7 @AZA §

A2 Zgo g ool AolE HFst
A=) =ope] A, dEEAF Ao A3

b el Zol Al&3ta e &Folti(wrist band),
ZAIZHPVC coated glove), 7} 37 (leather glove), 1% %7 (rubber glove) & ©A
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3 B4 e dAAF FAG F bR 4E SAHA
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21 943d#

2 Aol Fdd JAGAE A0l Eolu Bel R4 APol At ABH ¥R
Yeta d0Folth MAYAE BFE o8&l E HANGG < B 1> B Y
FAW LYY AUH AF, 3D Matind] A7 E Agste] egee &

A Ase] qopoltt,

<E 1> NAYA AFEA 2 AASHAE(n=40)

W B o) = ;
5495 B | HEEREA) [ e,
ol (A) 20~26 23.9(1.65) 20.00 25.00 26.00
A% (cm) 164~183 174.3(4.71) 167.00 | 174.00 | 182.00
A% (kg) 53~82: 67.9(7.42) 56.90 68.00 79.05
&7t A ol (em) 70~88 7.9(0.44) 7.20 8.00 8.1
£ e o] (cm) 83~115 10.4(0.61) 9.59 10.40 11.21
Evte Hdf &4l em) | 7.93~98 8.6(0.48) 7.98 8.40 9.50
&EEd(em) 15.7~19.0 16.5(0.71) 15.70 16.45 17.81

22 54 594 g& SAAH A9

=

B AgelM SAE &89 2 SAAA i AA(AGALR, 1997 &3 2o

®© £718 Zol(middle finger length) : FA AAvit]el &Huid & FEZ FHAHA
A E7kA Y AHAT

X
o
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@ &5 Ed(wrist circumference) @ £& # FHdA &5 4% JF &5 v g
48 AYE &55

2.3 243

s A#Hzte] HE=AHE Jamar Hydraulic Hand Dynamometer& A}-&3tgon, &7t
8o M ool Xolg AFE7 s < 2¥ 1 >F Zol SErt It 7
o] Al&dteE ALES AASAUT
O &5oldl(wrist band) @ HlU2Y BlERE 5 TA &AM g & F

3l7] Y8 &2 283 sweat wrist band7b olUW £E5S B oA £59

e FHAINE BHOR ALE
@ @A (cotton glove) : w+atdd, 22 -%"ﬂ A&
® PVC Z¥EA(PVC coated glove) : &%, 5, EEZRAY, ¢3ag T A&
@ 7% W (eather glove) | €91 BE R WH SHOZ A

® 53 (rubber glove) : MALFE Abgste] wibE, 348, A, 79, I,

A%, AR 5 W4T F8 SHOD AE

< Y 1> Al ApgE 57HA A
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APE ARer) A0 NPPA A AHAREA Lol Be] Habol R, ol
W HET 2 AN F AZAZ AFE S8 n AAEA 2 0o2ey ogw
o thshe] E7betol, eu}wol Erpe WM% ! %%%aﬂ 2 243q0.

1} 301 "ZUMI 271r7<1><gr1p span 17+A])
H2>8 2 Wioz N9g 47 334 F 363 E =A3MY )
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Grip span< Hdi 3 mE A7 3% HRamakrishnan et al, 1994). &3
2 g AA] T Hh 28T FAS HIES syen 43 HAxE < a9 3 >H Zz”?}.

HA G
(n=40)

'

mara [
+

R 4
B FF we || eson| | wrw \;;V;Q | (a3 | 2eva]

<ayg 3> 49 d4 zgx

3. 4949 2 ¥4

gdHZAY AFfE SPSS ¥4 packageE o) 83t Z|ZEAZFEA Az BA
two-way ANOVA, & EE t-test S A2 a1},
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g wEHols S PvCRALl e S04

<E2>E WES EUE MY A% 283 SAAA ve 2284 242 A
W4 Z3E Aol e FRRH ARAFolth e FFAE oAEolA 53
e W wEe ool HUETNE HYoH WARE FEHAT W Ha
(4313kg) A RAT BEA FoldM9 4HE PVC 293ue H834e o 7
4 ERow510kg) AFTE AR o Y Rk AwHoE oy
PVC 29ALe 88 3% 4dol ¥4 ¢ + don APt AEyRe 2

39S W ool ¥EE BYTh o] AIdE MEdM AFgubet o] “miEol n)
8 aF, 9, a@ZP@ Fog ool ZrAadt"etE Wang et al.(1987)2] o ¢t

do) oig AFARY fATL L+ At

< E 2> A A8T ZARA we GP5g A3

wlH o i

w2 | a3 | mE | mpws oA Tlacentde)
W A o7l ol 46.73 6.10 38.90 4550 57.70
. TR X o) 45.02 6.28 36.22 44.23 56.05
szl o} 7} 3 o) 46.38 5.93 37.65 4550 57.68
- LEX g0 44.47 5.71 37.30 44.33 55.05
W o7 ¥ 0 43.13 5.27 35.95 42.33 51.67
e TEA Eol 41.85 5.70 31.98 41.00 50.52
PVC A7l &) 46.48 6.11 36.32 46.83 56.37
g7t | BEAx 45.10 6.23 34.90 4550 5267
Az A7 &) 43.69 6.44 32.30 4350 53.82
ZEAE) 42.64 6.40 31.65 43.67 51.48
227 ol 7ol 46.07 5.78 38.87 45.17 57.02
TEA o) 4472 6.06 36.32 44.00 54.72
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E3 B A7 ZE F déEd ufo BERFo) °—1’ < 4502(26.28)kg o 2 o|FY %
(1995)9] AF+ZA I} 20-2947k21 2] A% J%é 9] #HyetEQ 439(+7.3)kg BUE U =
s ¢ F °‘°b} o) F&1 AIFF(1997)9 o @4‘_1 200 A dEEo d AA
7+ el 51.53(¢1.79kg EU}*E e
EA711, —7%“7‘3“0‘%3, Q34 et B e 2ol
& Aok A g #dg
<aY 4>A FAHAA ] wE 3HEAH ARE AHEY Balogun et al.(1991);
Kattel et al.(1996); Marley et al.(1993); Marley and Wehman(1992)e] 7R 5
A3HA oArlzole o] BEXFo] Rt} AANHOCE Frhes AL ¢ F Uth

Bt oled A oy
2 "AAA FA0] QoA

A
=H
inl
Hi
)
o, &

] A
= AN B
‘(‘i: .00 \/, Ny - LT T
@00 LN * @ExRo

o e & ®otty BIY AyAIY clapy eI
Fusn

7o} 20| g ot

<Y 4> 3%

ofN

SR e oo Hoj(fAEel-FEHA EToe WE(LTlkg)elV E&Eopd
(191kg)E ZHE3IdS ) 713 & Aol& Aoy 75431(1.05kg) S FE39 S o
of# o Aol Aujr oz i Ao vls Az ¢SS & £ Uth

<E 3>olM ZAHAA] e A} FEA e ofHlolo] hE hEHEE t-test A}
Z B, oAiEely BEA Eolo dHFEHAH A WEolut AL AA gl
A AE}E Bach weba Fo fXo] wE Izt o4 Aol Ave AES
g 4 A

<E 3> FRAA0) G2 Y F8A9) ffolo) Y BEEE t-test A

-3k o | TTEEE

4 e 3% |mzaa] © | @00
& 1 oAzl -FREAF|(AE 1.72 199 [5.454| 39 0.001
g-§ 2 ojAEel-BEAEI(E O}EH) 1.91 266 |4534] 39 0.001
S 3 dAE]-ZEAFI(HAZD . 1.28 2.08 [3.894| 39 0.001
S 4 o)rmol-BRX o (PVC ZEATD | 1.38 212 [4.133] 39 0.001
& 5 ojAlEel-BEAFol ST 1.05 2.11 {3.143] 39 0.003
5 6 oAzel-AEXNFo (T T 1.35 1.79 4767 39 0.001
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33 ATFEAR 229 AAA57} }d HAE 5
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<E 4% orxols BRXZold Ui =
Az F7E Ao wAE &2 o]

= x PVC - o
24744 72 ae |exon| maA | U0 Eaa|avan
Lol 0.182 0.182 0.051 0.257 0.272 0.125
A 0.160 0.072 0.139 0.045 0.101 0.177
=5 0.339 0.313 0.351 0.249 0.356 0.326
olzol | &7tg o 0.114 0.008 0.073 -0.003 | 0.062 0.0127
&g o 0.166 0.068 0.085 0.063 0.086 0.248
St Hd A de]| 0277 0.342 0.341 0.250 0.274 0.169
| 0.310 0.329 0.362 0.331 0.379 0.277
‘4"’] ' 0.203 0.149 0.186 0.326 0.191 0.143
A% 10188 0.212 0.162 0.040 0.098 0.177
-‘é}%i]' FFA 0.269 0.398 0.365 0.188 0.279 0.297
o E7tgt 4 o 0.171 0.141 0.059 | -0.033 | 0.086 0.138
= Zutet4 o] : 0.158. | 0.123 0.061 -0.015 | 0.109 0.234 -
Eulek Aol Zol| 0.276 0.241 0.401 0.334 0.340 0.241
=EEd 0.268 0.384 0.324 0.332 0.344 0.264
2AA% e FBVAL BRA, Svg £H4L0), £2EY S UoIA
te 2ARssd Ha FUAd BUYE Holm gou oF FAY feyoz
Brelslol $27t hetn A4g. o A3E oFE - FTEANNY ATl
uiue go] ‘bHe £RAE TYY ABel Folsh FBWAS wVE A §
Aty mebd QTEARLLL AAASIE WEolt FUAG] ME oheo] 2 o
#g PlXA gEohe 282 WY # U
34 SAAAY A7 T7 F5F & GE oF 4
A FAEF A4 BE 4Y ML 127t7 2oz TR o

-3‘3«1 Aol EMstmat 3ttt ol& fstd 27k 2aFEY &
ZEAEol=2) 6714 LAFEL FAFF(VE=], &5od=2, WA=3, PVC =¥
A3¥=4, 74FA7=5 nFFL=6) ZIJ5t] ANOVAE T3 Fas B4 R 433
4a3%E AFstnA g

ZAAA Y} ALFF we oHo zols FAHHNez Fofetr] st 29 WF
BARM (two-way ANOVA)E 53 271X 849 Fa7d ¥ A3z8axhs 48
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5 >l A el glRo] Fo&Eo| p<O.05E UERoER oY
ol ofE o] RolE Tyl Qo MY £ Qs A2 \41
4 9on AZHEF(E=000DE ZAAA(D=0009) Btk o & FaHE Holn 9
©

= <
ARY FEAFA
z

4
ulj
g
9. £ olF 2l R4t ABHE sel ool WAL JFe BAY AF FRAA
o AUEFE YA F=(p=0.998) *‘il}%% B & 3N ZFe F
FE Ao 23 does odHo zxo)7F ¢S ¢ & U o e A e A
SAde QA AdZAL 24 Sed el ole 28 AMEE Adeda
% S,
<E 5> FAAAY FAFF wE & Xo] ANOVA A3
6 o] Bl =
78 AR | A%E | gadg | Fa |48
(A% 1115610 6 185935 | 5.149 0.001
257 |24 251815 1 251815 | 6974 0.009
AUER 863.795 5 172759 | 4784 0.001
=3} )b].‘
2% i{i&% 2HAMZUER | 9669 5 1.934 0.054 0.998
B 1125278 11 102298 | 2833 0.001
Z 2} 16899.041 468 36.109
A 1824320 | 479 37,629
4. 83 &

E AFARE gostd v 2o usd o AnE FLIANUES we Hg g
defdg wms 2HE wd olsEole] A4 wed ¥ PYCIRAY, &%l
DRI, AERT, DAL €02 obdo) Zastts AL ¢ & o, BEAEY
AL PvCEEAAE 839 S o o] 7 Ay Wi uFAZ}, &5l
A%, WAL woz otde Bauy

wepa] A7rgo] HEHA G odHol 8 FHE AP PVCREALES AL
£ Ag AR nFHY, IEIA, dAY L 4ol Bol a7HA & F
S AR =g AFFAH A JAAAFIE oFHo nx= FgFe
auA AR gow Ao HERF, FHY FF, Zo AAM T2 "—}E“ﬂ n 2 FEF
o] Zu g olF A FAPZRUE MASIE Aol viFAd= BE g £ o
Fransson and Winkel(1989)dl @2® 37U &% 7141 &Fo ]% AAE o *
# Ag FF9 FEse AR TR, 29z A aFEe oFd & 13ty
Ozl ste Aol Fasitn syt weld FF AW AFUEgor FFFe FH,
£5, AFS e et Abgo] A Fztel dig AT/ L FE
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