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Abstract

BACKGROUND: The norms of hand grip and pinch strength can provide an important reference for the assessment and
treatment on hand dysfunction, a large sample normative data of hand grip and pinch strength is still not available in China.
OBJECTIVE: To analyze the grip and pinch strengths of university students in order to establish the relationship among grip
strength, pinch strength and anthropometric factors.

METHODS: In total 111 sophomores (65 males and 46 females) from the Fujian Traditional Chinese Medicine University were
recruited. E-link electric dynamometer was used to measure grip strength and E-link electric pinch gauge to measure key,
palmar, and tip pinch with a standardized position. All anthropometric factors such as age, gender, height, weight, forearm length,
forearm circumference, hand width, hand length, as well as hand thickness were recorded. The relative correlations were
analyzed.

RESULTS AND CONCLUSION: The grip and all pinch strength of dominant hands for both genders were greater than the
nondominant hands (within 10% difference). The grip and all pinch strength of the males were higher than those of the females.
The grip and all pinch strength of Chinese students for both genders were lower than American students’, especially for the
males. Grip-weight ratio was 74% in the males and 58% in the females. Three pinch-grip ratios were lower than 30% mentioned
in the textbooks: the males (14.8-21.6%), the females (16.9-24.3%). A strong correlation of the mean in grip and pinch strength
was found between the right and the left hand (r=0.680-0.872, P < 0.001). A moderate correlation was showed between grip and
pinch strength of three types (r=0.390-0.720, P < 0.01). The tip pinch strength had no correlation with any anthropometric factors.
No correlation has been found among the grip, key pinch, palmar pinch strength, age, and forearm length. Height had correlation
with grip strength in male students. The thickness of thenar eminence was correlated with grip, key pinch, palmar pinch in male
students. The grip and pinch strength were moderately correlated with major anthropometric factors such as weight, forearm
circumference, hand width, hand length. Hand width was proved to be a major predictor of grip strength.

Jiang Z, Wang SZ, Liao J, Liu HY, Li X. Test of grip and pinch strengths of 111 healthy university students in Fujian
Province.Zhongguo Zuzhi Gongcheng Yanjiu yu Linchuang Kangfu. 2010;14(50): 9452-9456.
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Table 1 Anthropometric parameter for both genders
(xxs)
Iltem Male Female

n 65 46
Age (yr) 21.05+1.22 20.20£0.89
Body height (cm) 170.68+5.47 158.05+5.43
Body weight (kg) 60.97+10.37 49.61+7.10
Hand length (cm) 18.50+0.83 16.97+0.69
Hand width (cm) 8.49+0.48 7.47+0.42
Forearm length (cm) 25.29+1.30 22.92+1.42
Forearm circumference (cm) 25.46+1.71 22.39+1.61
Hand thickness (cm) 3.55+0.36 3.15+0.35
The data were obtained from dominant hands
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Table 2 Grip strength and three types of pinch strength for
B e ypesotp e R4 PR SRS 3 FRRLE
both genders (x£s) - : - : . .
Table 4 Grip-weight ratio and 3 types of pinch-grip ratios for
both genders (xzs, %)
Item Male Female P
Grip strength (kg) Item Male (n=65) Female (n=46)
Left 41.22:541  26.22£4.02 = <0.0L Grip-weight ratio 74.10£11.22 58.18+8.12¢
Right 44.50+5.882 28.62+4.262 < 0.01 X X .
Key pinch strengih (kg) Key pinch-grip ratio 21.57+£3.21 23.38+2.572
g a
Vet L 6.1310.96 <001 Ffalm.ar gng ratlol 20.68+4.76 24.3315.21a
Right 9.57+1.754 6.64+0.89° <0.01 Tip pinch-grip ratio 14.83£3.70 16.93+4.21
Palmar pinch a
P <0.01, vs. mal
strength (kg) <001, vs. male
Left 8.56+1.97 6.30+1.55 <0.01
Right 9.19+2.402 6.89+1.382 < 0.01 . S 1 .
Tip pinch strength (kg) 24 BEAHHAKTETAE XN FHEBERE D
Left 6.03+1.42 4.44+1.23 <0.01 . B RE N _ . i =k
Right SEEES  fmmmar o JeAi T A 5%(r=0.680~0.872), W.#K5, 6.
ap < 0.01, vs. one’s own left hand *#5 &, #h/4 Pearson 55t
Table 5 Pearson correlation between left and right grip/pinch
Sl EACPE R 217, LhE22.48)% — o
R, W3, g 25 K5 B VR D - A 2= Item Male Female
(£13%, 4118%), A2 (/:5.2%, 4:110.4%); il Grip-weight ratio 0.836° 0.872¢
N N Key pinch-grip ratio 0.6822 0.8072
== < 0, 0, ) 3 0,
PR 2 (7022.1%, 4718.9%), LVEAZE(7016.6%, Palmar-grip ratio i 0.680°
1116.8%); — 54 5 A 22 (45 26.6%, £i23.8%), %« Tip pinch-grip ratio 0.738° 0.850°
PEM 22 (Z614.7%, A711.7%); $5 R Y R AH 22 (4 %P < 0.01, vs. male
21.8%, £119.9%), ZPEAHZE(/:6.8%, £14.2%).
3 A B 2R 5 A MR 0 b S I RIS AR IR A b *6 =), ) 5i-EBEHE Pearson A5 HT
L3y Table 6 Pearson correlation between anthropometric
Table 3 Comparison of grip/pinch strength between norms of parameter and grip/pinch strength
students from Fujian Traditional Chinese Medicine
University (FUTCM) and American peers XtS
W ( ) P e Grip strength Key pinch strength
FUTCM (kg) iz Male Female Male Female
Item Gender Difference Age 0.214 0.097 0.214 0.027
Right Left between left and Body height 0.3492 0.247 0.262 0.239
right (%) Body weight 0.3552 0.4642 0.3432 0.5122
i Hand length 0.4082 0.5302 0.3292 0.4732
Grip strength  Male 44.50+5.88 41.22+5.41 7.08+7.07 Hand width 0.4582 0.4262 0.3292 0.188
Female  28.62t4.26 26.22¢4.02  8.10£7.29 Forearm length 0.315 0.363 0.210 0.204
Key pinch Male 9.57+1.75 8.77+1.41 7.12+13.08 Eoreno 0.418% 0.5392 0.4632 0.4982
Female 6.64+0.89 6.13+0.96 7.55+8.28 circumference
Palmar pinch Male 9.19+2.40 8.56+1.97 5.09+15.26 g it ass 0.3912 0.337 0.3812 0.337
Female 6.89+1.38 6.30+1.55 7.74+16.48 Palmar pinch 1 1 0.5902 0.7202
Tip pinch Male 6.54+1.59 6.03+1.42 6.18+15.47 Key pinch 0.5902 0.7202 1 1
Female 4.82+1.31 4.44+1.23 7.26x13.91 Palmar pinch 0.4722 0.3902 0.6482 0.4742
Tip pinch 0.410? 0.4392 0.4782 0.4122
Differences of
American (ki 0
Item Gender k9) mEEm CEINE (1) Palmar pinch Tip pinch
Right — Right LGS iz Male Female Male Female
Grip strength  Male 54.8849.34  47.4049.89 18.0 13.0 Age 0.091 -0.056 0.097 0.176
Key pinch Male 11.79+¢1.59 11.25+1.54 18.9 22.1 Body weight 0.3702 0.295 0.272 0.066
o e Forearm length 0.116 0.032 0.200 -0.111
Tip pinch Male 8.16+1.36 7.71+1.04 19.9 21.8 Forearm 0.3952 0.368 0.281 0.177
Female 5.03#0.95  4.7620.77 42 6.8 T
Hand thickness 0.3912 0.194 0.299 0.106
Palmar pinch 0.4722 0.390? 0.4102 0.4392
\=4 R .
2.3 BAHAKRFEZHAIZIE 7B HAEFEL B EIE Key pinch 0.6482 0.4742 0.4782 0.4122
N . . " Palmar pinch 1 1 0.5572 0.4462
74%, W T k58%(P < 0.01). =i ) (M4 Tip pinch 05572 0.446° 1 1
=fRAE . R 1R D) 1 Lu ) 55 1k 43 il ok 21.6%,

20.7%, 14.8%, 147 423.4%, 24.3%, 16.9%. THEME . =8 FRRE B o
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Table 7 Results of stepwise linear regression on grip/pinch

strength
Item Male Female
Grip strength
Key pinch strength 0.590 0.720
Key pinch strength +hand width 0.653 0.778
Key pinch strength
Palmar pinch 0.648
Grip strength 0.720
Palmar pinch + grip strength 0.724 0.750
Palmar pinch
Key pinch strength 0.648 0.474
Key pinch + Tip pinch 0.707 0.548
Tip pinch
Palmar pinch 0.557 0.446
Palmar pinch + grip strength 0.531
3 itie
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