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Relationship between controlled force exertion by a computing sinusoidal
target-pursuit system and'explosive grip measurements based on dominant
and non-dominant hands
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Abstract

Purpose: This study aimed to examine the differences in and relationship between controlled force
exertion by a computing sinusoidal target-pursuit system and explosive grip measurements based on
dominant and non-dominant hands in 20 male adults aged 19 to 20 years (mean = 21.4£2.2 yrs).

Methods: Maximal grip strength was measured twice. Eight parameters derived from the force-time
curve were selected to evaluate the developmental phase of muscle contraction. The subjects matched
their submaximal grip strength to changing demand values, appearing with a sinusoidal waveform on
the display of a personal computer. The subjects performed the controlled force exertion test three
times with 1-min intervals (each trial lasted 40 s), after one practice trial. The total of the differences
between the demand value and the grip exertion value for 25 s was used as an evaluation parameter.

Results: Explosive grip parameters, except for time t(; fixed level and velocity of force development,
showed significantly higher values in the dominant hand. The controlled force exertion parameter
showed significantly lower values in the dominant hand. The integrated area for 1 sec, integrated area
for 5 sec, and average force significantly correlated with the controlled force exertion parameter in the
dominant hand. None of the explosive grip parameters correlated with the controlled force exertion
parameter in the non-dominant hand.

Conclusion: The controlled force exertion parameter relates to the integrated area parameters for
explosive grip in the dominant hand and may be useful for evaluation while allowing for the effect of
maximal grip strength. The controlled force exertion test measures a somewhat different ability than
that measured by the explosive grip test in the non-dominant hand.

(Bull. RECCS. Akita Pref. Univ. 2008, 9: 9~18)
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Figure 1. Force-time curve and parameters

Note.— Maximal grip strength (MAX); Time to reach the fixed level (T-MAX, T-90%);
Average force (IntMAX#, Int90%/t); Integrated area from the onset to the
fixed time (Int1s, Int5s); Velocity of force development (MAX/t)
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Figure2. Sinusoidal waveform display (100mmx140mm) of the demand value. The solid waveform (A)
shows the demand value and broken waveform (B) is the exertion value of grip strength.
The test was to fit line B (exertion value of grip strength) to line A (demand value), which
varied in the range of 5-25% of maximal grip strength. The length on the display is 33 mm
top to bottom. Frequency of change in demand value is 0.1Hz. The test time was 40 sec
- for each trial. The coordinated exertion of force was calculated using the data from 25 sec
of the trial following the initial 15 sec of the 40-sec period.
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Table 1. Differences between domonant and non—dominant hands for each parameter

Parameter Dominant hand Non—dominant hand

Mean SD Mean SD t-value ES
1 Max, kg 45.50 5.99 4215 6.36 4521t 054
2 T-Max, sec 1.03 0.38 1.10 046 0.59 0.17
3 T-90%, sec 0.40 0.15 043 0.16 0.96 0.19
4 IntMax/t, kg-sec/sec 760.55 116.12 687.73 125.66 370t 0.60
5 Int90%/t, kg=sec/sec 585.43 100.96 528.10 129.67 2.21 0.49
6 Intls, kg*sec 759.10 116.71 68584 113.94 3321 064
7 Intbs, kg*sec 423580 614.07 390252 635.13 446 t 0.53
8 Max/t, kg/sec 22340 68.54 20090 52.85 1.56 0.37
9 Controlled force exertion, % 806.49 198.36 916.71 2595 308 x 048

Note.—£S: effect size, 1:0<0.00625, *: p<0.05



Table 2. Correlation between static explosive grip and
controlled exertion force parameters

Dominant Non—dominant
Parameter hand hand
r r

1 Max -0.42 -0.14
2 T-Max 0.03 -0.26
3 T-90% 0.39 0.07
4 IntMax/t -0.49 * -027
5 Int90%/t -0.31 -0.12
6 Intls -0.53 * -0.13
7 Intbs -0.51 * -0.20
8 Max/t -0.09 -0.11

Note.—* p<0.05
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