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Abstract

Grip strength is a very important basic data for ergonomic design of hand tools, grips, handles and
etc.. Excessive grip strength is contineously exerted to handle the machines or tools, it might cause a
musculoskeletal disorder such as cumulative trauma disorders. Carpal tunnel syndrome is a typical nerve
disorder among CTDs.

In this paper we have measured the grip strength under sitting and standing posture for Korean
adults ; 114 male and 105 female aged from 20’ to the above 50°. And this paper performed
statistical analysis for driving out characteristics between grip strength and anthropometric data.

The results are as follows ;

(1) The maximum grip strength is exerted under standing posture with the elbow in full extension
(180° for both of male and female

(2) There is significant difference in posture, sex and right left hand

(3) Grip strength decreases with age for male, but it traces an inverted U curve for female

(4) Grip strength has a correlation with age, weight, height, BSA, forearm length, hand length,
thickness of wrist, circumference of wrist and breadth of wrist for male
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Chatterjee} Chowdhuri(1991)= 719} BFAS WA ZRE DuBoisdd] o Al 178 & (body
surface area, BSA)S T3t} Ao #AE ALY 4, 43 BSAE 4uo] 1 A7, B8
A, 719E F@eo] AFE FRTh 4L 33 FABAY Yol 2007 A= 274k m 204 o)
Fe 4% F71el W dvtde s Ao 3t chMathiowetz et al, 1985 ; Chatterjee and
Chowdhuri, 1991 ; Kellor et al., 1971 ; Kjerland, 1953 ; Schmidt and Toews, 1970).
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Table 1. The results of anthropometric data of

sujects employed

) 3 A o A
! 20 30T 409 |50t o3| 20 30t} 400|504 o)
s

Xl 25.1910.63 33.88+0.62 44.321+0.65 57.421+1.50 24.71+0.60 35.59+0.47 4400+ 1.07 5400+ 1.49
X2 68.191+2.31 67.691+1.52 63.761-1.66 6425+2.30 4921+0.90 5432+1.41 57.85+2.45 60.751+3.25
X3 172.13+097 172352105 169.54 +1.15 166.67+1.60 160.53+1.10 161.14=0.83 158.90+1.32 158.001+3.80
X4 1.80+0.63 1.801+0.02 1.73:0.03 1.72+0.04 1.491+0.01 1.56£0.02 1.59+£0.03 1.6210.06
X5 341.38 £9.55 336.151%3.52 340.401+4.88 340.00+5.29 314.00+0.44 323.3612.61 31970701 312.50+0.95
X6 341.5619.55 337.88+347 331.4014.31 339.33+5.52 313.532045 325.091+2.74 320.601-9.69 308.75+0.77
X-, 438.44 858 | 446.65+3.32 442.80+443 | 448.33+591 403.94 +0.62 40727%3.12 402.80+8.11 | 413.75+13.60
Xg 439.31+8.72 | 451.543+359 444.8014.40 | 449.17£590 | 407.35+0.57 408.64+3.71 405.50+-5.40 | 407.50112.50
Xg 184.18 +2.05 187.78+1.57 185.22+2.12 | 184.92+3.60 | 169.5010.23 170.25+1.59 169.25+1.67 16725+7.85
XIO 184.24+2.42 186.6411.64 185.401+2.08 186.0413.40 168.44 +022 169.61+1.58 168.95+2.25 171.25+5.41
Xll 9453+3.25 85.75+0.95 84.2811.04 84.04+1.34 74.15+0.06 73.93%0.70 73.60+128 76.1412.13
X12 94.43+3.04 87.31+1.05 85.98+0.96 84.17+1.60 74.29+0.06 7.35£2.62 743513091 76.751+2.37
Xl3 21.86+1.30 24.717£2.60 22.32+0.31 23.17+0.30 17.71£0.02 18.0910.31 18.60+.030 19.50+0.89
X14 22221037 2251022 22.641+0.37 2.881+0.33 18.15+0.02 18.8610.28 18.9410.35 20.00+0.89
X15 40.611+2.11 44.931+2.04 48.18+2.41 44.92+1.24 30.971+0.11 33.2010.64 34.75+0.96 35751198
X16 42.1312.28 46.601+1.93 49.811+244 4588+1.42 31.211+0.11 34.57+0.54 35551+1.04 35.62+2.17
X17 40431+0.88 41.431+0.76 35.5610.65 40.83+0.58 34.2610.69 35.09+1.00 35.15+0.81 36.621:1.28
Xl8 41.06+0.80 41.69+0.79 40.06%0.58 4075+ 1.02 34.88 +0.54 35.68 +1.06 35.4010.68 3700+ 1.29
Xl9 170.63+1.94 170.46+1.52 166.62+226 | 172.50+2.61 154.24+2.68 | 158.73+1.61 158.70+2.77 163.25+6.30
Xzo 172.56+2.17 | 1712.9211.32 169.56+227 | 17191+2.62 154.41+279 | 159.55+1.58 158.60+1.83 162.001+6.94
X21 58.39+0.74 58.17£0.55 57.641+0.82 59.17£0.96 48.15+1.17 48.7310.41 48.75+£0.76 52.131+1.80
Xzz 58.121+0.54 59.27+0.57 58201093 59.831+1.26 49211127 494510.62 51.05+098 52.00+1.74

Xi:age, Xa:weight, Xsheight, XoBSA, Xs(Xe):L.(R.) upperarm length, X7(Xs):L.(R.) forearm length, Xo(X10):L.(R.) hand length,
X1u(Xiz)L.(R.) breadth of metacarpal, Xis(X1e):L.(R) breadth of thumb, Xis(Xig:L.(R.) thickness of metacarpal, Xiz(Xig:L.(R.)
thickness of wrist, X1{X20):L.(R.) circumference of wrist, Xa1(Xz2):L.(R.) breadth of wrist
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Figure 1. Grip strength for male
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Figure 2. Grip strength for female
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Figure 3. Comparison of grip strength for male
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FEHol 74 & e B A9t BE AYtolA HAA 180" oln], aixte] A 20¢) s}
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AAE, 44, Z9&8 qjolg T-HAH AdE P-0.000124 FAA7 AR AN
olgo] thgr AAE, AFUE WAS) B3ta] BARAT A G LEE, AR LEE,
d&e AAY foRTt Ao, BA d&e FAAT JAAHA gerh. A¥UE2E FA9
A F& BT FoAt Yout oA AE FE B £ A7 fl=
§977F Qe Wele] Wil Post Hoc Test2 Fisher's LSD(least significant difference)E AAIE
Z3lE o2 Table 29} 2t
Table 2. The results of least significant difference test

e ZA| Pt LSD Grouping*
Seq 90 46.77 [s
SLAL M 135° 48.04 B
g & S%aA A 180° 49.86 A
L8&E AARA 0 46.70 C
A" A 13 48.35 B
A A A 180° 50.91 A
e 9%° 26.56 B
% e A 135° 27.16 B
A o % koA A 180 29.72 A
a o8& AR A %N 28.53 B
A A A 135 29.20 A
Az A 180 29.59 A
S 90 23.86 C
LA 135° 24.00 C
o = et 180 25.86 B
4 & AARA %9 2592 B
A A A 135 26.13 A
A A A 180 26.65 A
2044 46.15 A
g A 09 46.67 A
4 | eas 40th 42.81 B
L] sotj o) 39.29 C
o 2014 51.66 A
i |d A 30th 50.19 A
4 & 40t 46.76 B
509 ol 43.84 C

* . Same character means no significant difference under p=0.05
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ojzie} =7js} AME AR ool F_VAE AR f3e] Y= F= AHgse &9 L8
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Chatterjee$} Chowdhuri(1991) ¥ Mathiowetz =(1995)9) AT AT} IAFE BAT agyg AR
o] A oA 90° st 135° & AT BE 4714 AA AN E olelF Axsl t2A YeElEH.

T—242—



4. G o8& g A7\ Aol e JASAUFEAE o], F57, 7], BSA, ¥
o], £do], £EFA, &5, &5y Foln Az EEY At FFA, 7], BSA, ¥
o], &dol, ALt HulFol XA A o=Ax JAAAE BAY.

B A7 gde o4ge @l did Aw7E A9 gle vt 448 AAE w ofF F
We A3 EE AFMA Y EARE T/ B Aoz AREHY 3| A4AF AN =
Ay AdA e f8-3te=t ZdEn
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