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Effects of Cohesive Tape to Fingers on Pulling Capacity
in European Handball

Hiroh YamaMoTO and Shigeki KAWAHARA

ABSTRACT

The purpose of this study was to determine the effects of cohesive double-sided tape
on pulling capacity in European handball grasping movement. Pulling capacity of 10 skill-
ed and 10 unskilled male subjects was measured with dynamometry making use of strain
gages. The subjects exerted with their maximal efforts both on and off cohesive tape
conditions. Each subject pulled against an European handball standing with his upperlimb
extended horizontally in A-P plane. The following results were obtained; (1) Pulling
capacity with all digits taped increased approximately 200 percent for both skilled and
unskilled subjects compared with untaped fingers. (2) Especially, as for skilled subjects,
significant data showed positive relationship between pulling capacity and personal physi~
cal parameters e. g. height, weight or span. Therefore it is suggested that the cohesive
double-sided tape should be available to the beginners especially who are unable to grasp
an European handball well. This will facilitate learning and teaching of ball handling in
European handball.
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Fig. 1 Digits with taped at the distal phalanges

of all fingers, respectively.
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bout for skilled and unskilled subjects.
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Table 1. Personal physical data, grips trength and pulling capacity for skilled subjects.

subject X ) Smedley gri raw [--V
(skiljled) height weight  span strengtgh P pand I-V  I-V I-H-V HIIIN
(10) (em)  (kg)  (em) (kg kgd)  (kg)  (kg) (kg) (k)
K. K 183.0 75.0 23.0 60.0 5.44 5.18 6.28 7.33 8.93
N. H 175.0 65.0 22.0 50.0 4.97 4.55 7.26 8.10 9.52
H. S 177.0 78.0 25.1 70.5 8.71 8.93 11.22 9.97 10.42
M. B 169.0 68.0 21.4 52.0 4.72 4.75 6.22 6.25 7.29
Y. T 168.0 62.0 21.7 52.5 3.56 4.79 5.65 6.19 7.46
T. S 169.0 62.0 21.1 60.5 3.02 3.73 5.68 5.84 6.41
S. S 168.5 59.0 21.5 55.5 3.67 4.12 5.81 8.56 7.13
T.N 168.5 55.5 21.0 50.5 2.05 3.48 5.95 6.61 7.65
S. G 170.0 63.5 23.0 47.5 2.99 3.60 6.88 7.20 6.88
S. K 167.0 66.0 22.3 59.5 5.19 4.71 8.35 9.34 9.87
X 171.5 65.4 22.2 55.8 4.43 4.78 6.93 7.53 8.15
S. D. 5.1 6.8 1.2 6.8 1.86 1.56 1.72 1.41 1.40

Table 2, Personal physical data, grip strength and pulling capacity for unskilled subjects.

where:raw hand is an actual pulling capacity for each subject.

-V is each digit with taped at the distal phalanges of the index and ring finger,

respectively.

[ -V is each digit with taped at the distal phaianges of the thumb and little finger,

respectivelv.

1 -M-V is each digit with taped at the distal phalanges of the the thumb, middle, and
little finger, respectively.
[-T-I-N-V is each digit with taped at the bistal phalanges of the thumb, index,
middle, ring and little finger, respectively.
span is the distance between the tip of the thumb and the tip of the little finger when the

hand is fully extended.

| (undlliedy | height weight span STSyer gl My py popey [V
o Cm) o) @ () k) ) ke k) ()
bOTLN 182.0 765 235  61.0 455 5.26 8.63 8.30 9.54
j T. D. 167.0 61.0 21.8 54.5 4.05 3.34 5.69 5.06 5.54
i M. F. 175.0 80.0 21.6 55.0 2.83 3.09 6.55 6.07 5.67
: K. H. 175.0 65.0 20.0 56.5 2.96 4.38 6.34 8.77 10.67
M. L. 170.0 62.0 20.2 52.5 1.82 2.27 4.91 5.02 7.87
: M. H. 177.0 79.0 22.3 52.0 3.16 3.70 6.73 7.08 7.33
f Y. L 168.5 64.0 23.0 53.5 5.72 6.78 6.53 8.10 8.73
i F. U. 176 .5 81.5 22.7 52.0 2.81 2.65 6.22 5.32 7.09
! M. K. 177.0 65.0 21.6 51.5 5.36 5.77 9.11 8.98 9.13
i M. N. 171.0 70.5 23.3 55.5 5.64 5.24 6.83 5.87 9.99
i X 173.9 70.4 22.0 54.4 3.89 4.24 6.75 6.85 8.14
i S. D. 4.6 8.0 1.2 2.8 1.37 1.47 1.25 1.57 1.74

where:raw hand is an actual pulling capacity for each subject.

[-NV is each digit with taped at the distal phalanges of the index and ring finger,

respectively.

[ -V is each digit with taped at the distal phalanges of the thumb and little finger,

respectively.

[-M-V is each digit with taped at the distal phalanges of the thumb, middle, and
little finger, respectively.
I-T-M-N-V is each digit with taped at the distal phalanges of the thumb, index,
middle, ring and little finger, respectively.
span is the distance between the tip of the thumb and the tip of the little finger when the

hand is fully extended.
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Table 3. Correlation coefficients of each parameter for skilled subjects.

2. 3. 4. 5. 6. 7. 8. 9.
1. Raw Hand 0.940%%% 0_857%% (.716* 0.811** 0.751* 0.826** (0.588  0.89g¥**
2. I-V 0.852% 0.628  0.705% 0.782%* 0.840%* 0.511  0.816%*
3. 1-V 0.814%% (.800%* 0.660* 0.857** 0.331  0.676*
4. 1-0-V 0.789%*% 0.539  0.678* 0.263  0.456
5. |-I-M-N-V 0.528  0.662* 0.519  0.651%
6. Grip Strength 0.613 0.409 0.672*
7. Span 0.608  0.818%*
8. Height 0.756*
9. Weight
*p<0.05 *p<0.01  ***+p<0.001
Table 4. Correlation coefficients of each parameter for unskilled subjects.
2. 3. 4. 5. 6. 7. 8. 9. |
1. Raw Hand 0.899%F* 0. 727% 0.445 0.411 0.171  0.636* —0.092 —0.230 |
2. -V 0.638% 0.743* 0.621 0.248  0.459 0.054 —0.254 i
3. 1-V 0.720% 0.420 0.296  0.426 0.683* 0.217 !
4. 1-T-V 0.656% 0.274  0.024 0.483 —0.099 1
5. [-0-T-W-V 0.361 0.0 0.268 —0.231 1
6. Grip Strength 0.261 0.351  0.115 !
7. Span 0.202  0.449 i
8. Height 0.666% t
9. Weight
*p<0.05 *#*p<0.01 ***p<0.001
Table 5, Increment rate of pulling capacity in each bout for skilled subjects.
(2&?111(:‘3;) hraw -V [-v 1-M-V [--V
and -V
! Qo
‘ K. K. 100.0% 95.2% 115.4% 134.7% 164.1%
N. H. 100.0% 91.5% 146.0% 162.9% 191.5%
‘ H. S. 100.0% 102.5% 128.8% 114.4% 119.6%
i M. B. 100.0% 100.6% 131.7% 132.4% 154.4%
Y. T, 100.0% 134.5% 158.7% 173.8% 209.5%
T.S. 100.0% 123.5% 188.0% 193.3% 212.2%
S. S. 100.0% 112.2% 158.3% 233.2% 194.2%
! T. N.* 100.0% 169.7% 280.2% 322.4% 373.1%
S. G. 100.0% 120.4% 230.1% 240.8% 230.1%
S. K. 100.0% 90.7% 160.8% 179.9% 190.1%
X 100.0% 114.0% 170.8% 188.7% 203.8%
S. D. 0.0 24.4 53.1 62.5 67.4 |

* a left-handed subject.
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Table 6. Increment rate of pulling capacity in eaeh bout for unskilled subjects.
subjeet ‘
(unskilled) raw 1-Vv 1-v [-T-V [-M-V
hand ‘ m-v
(10) 1
T. N. 100.0% 115.6% | 18.96% 182.4% 209.6%
T. D. 100.0% 82.4% 140.4% 124.9% 136.7%
M. F. 100.0% 109.1% 231.4% 214.4% 200.3%
K. H.* 100.0% 147.9% 214.1% 296.2% 358.1%
M. L | 100.0% 124.7% 269.2% 275.8% 432.4%
M. H. | 100.0% 117.0% 212.9% 224.0% 231.9%
Y. L i 100.0% 118.5% 114.1% 141.6% 125.6%
F. U. I 100.0% 94.3% 221.3% 189.3% 252.6%
M. K f 100.0% 107.6% 169.9% 167.5% 170.3%
M. N. j 100.0% 92.9% 121.0% 104.0% 177.1%
X 100.0% 111.0% 188.4% 192.0% 232.1%
S. D. 0.0 18.5 51.1 62.0 94.3

* a left-handed subject.
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