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EXAMINING REPRODUCIBILITY OF FORCE-EXERTION PATTERN AND
RELIABILITY OF FORCE-TIME PARAMETERS IN THE DEVELOPMENT
PHASE DURING STATIC EXPLOSIVE GRIP EXERTION

SHINICHI DEMURA, SHUNSUKE YAMAJI, MASAKI MINAMI, YOSHINORI NAGASAWA,
ICHIRO KITA and JINZABURO MATSUZAWA

Abstract

The evaluation of muscular power function has been mainly limited to dynamic contraction, but
force-time parameters in static explosive contraction may be useful. The purpose of this study was
to examine the trial-to-trial differences of exertion pattern and the reliability of the force-time para-
meters in the development phase of static maximal explosive grip (SEG) using seventy healthy young
male subjects (age 18.8+2.3yr). In SEG measurement, subjects were instructed to exert maximal
isometric force with a dominant hand as fast and forcefully as possible. Data was collected from two
trials with 3 minutes rest between trials. Eleven variables (time to fixed level, average force, inte-
grated area, maximal rate of force development, and equivalent for mechanical power parameter)
were selected as force-time parameters.

The reliability of maximal grip strength (MAX) was very high (ICC=0.944, p<0.05). In the
above-stated instruction condition, the trial-to-trial difference expanded from 0.1- 0.4 sec, then re-
duced in the vicinity of MAX during SEG exertion. Significant differences, however, were not found
at any exertion time and reproducibility of SEG exertion pattern was very high between the two
trials. The trial-to-trial reliability in all force-time parameters was significant (ICC=0.346-0.878,
p<0.05).

Reliability of the parameters measuring the earlier phase (about 0.1-0.5 sec) was low or moder-
ate (ICC<0.7), while reliability of the parameters measuring the MAX vicinity tended to be high.
The MAX relationship to force-time parameters in the MAX vicinity is high, but is low or moderate
for the other parameters. It was suggested that the force-time parameters in the vicinity of MAX in
SEG exertion might be useful for evaluating static power function in a clinical setting.

(pn. J. Phys. Fitness Sports Med. 1999, 48 : 493~500)
key words : force-time parameter, static explosive grip, reliability
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The schema of force-time parameters for SEG.

Note : MAX, maximal grip strength ; T-MAX, time to reach MAX, T-90% , time to reach 90% of
MAX ; IntMax/t, average force to reach MAX, Int90% /t, average force to reach 90% of
MAX, IntFT/t, average force from 25% of MAX to reach 75% of MAX ; Shaded area
shows the integrated area from 25% of MAX to reach 75% of MAX ; Intls, from the onset
of exertion to 1 sec, Int2s, from the onset of exertion to 2 sec ; DFmax, maximal rate of
force development during 0.1 sec, Vmax, force at maximal rate of force development;
MAX2/T-MAX, MAX90%2/T-90% ; equivalents for mechanical power parameter.
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Fig. 3. Typical force-time curves for SEG in the
same subject.
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Fig. 4. Average force-time curve and average of
trial-to-trial differences for SEG.
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Mean and SD of every 0.1 sec on the
force-time curve and reliability between two
trials for SEG (n=70).

1st 2nd

Mean SD |[Mean SD

0.1 sec
0.2 sec
0.3 sec
04 sec
0.5 sec
0.6 sec
0.7 sec
0.8 sec
0.9 sec
1.0 sec
1.1 sec
1.2 sec
1.3 sec
14 sec
1.5 sec
1.6 sec
1.7 sec
1.8 sec

1.9 sec
2.0 sec

145
245
32.7
38.5
420
437
450
4517
46.1
46.3
464
464
46.1
46.0
459
45.7
455
454
453
45.1

1250|145 1257
1437|256 1358
12841338
‘820|388 51
697|419 83
7301441

7704451 754
715|458 162
7861459 = 763
8091460 775
8281460 783
838{459 7184
869|457 791
876|456 795
8741454 = 795
. 880{453 192
8831451 7191
885|443 880
885|440 940
882441 . BaB

Note : no significant difference at any time.

nizdpoiz.
H—RMEK L OMBAKREREH L2 (K2). A

¥7,

SEG BEIZBIT5H MAX &

Table 2. Mean difference of trials (1 st and 2 nd), trial-to-trial reliability, and correlation
between force-time parameters and MAX
1st trial 2 nd trial t-test
parameter unit Mean SD Mean SD t-value r
MAX (kg) 475 7.90 470 7.54 1.67 945 |
T-MAX (sec) 1.2 0.56 1.2 0.64 1.15 647
T-90% (sec) 04 0.21 04 0.24 1.25 413
IntMAX/t (kg) 3814 76.19 374.1 76.01 1.01 697
Int90%/t (kg) 293.6 76.96 281.6 81.53 1.16 433
IntFT/t (kg) 258.5 64.77 268.9 62.82 1.23 400
Intls (kg=sec) 379.0 74.31 381.6 72.51 037 690
Int2s (kg*sec) 836.7 14713 833.0 136.90 044 881
DFmax (kg) 147 5.96 148 6.62 0.10 402
Vmax (kg) 313 896 | 315 865| 017 525§
MAX2/T-MAX (kg’/sec) 2230 95.51 2606 14856 229 * 454
MAX90%%/T-90% (kgz/sec) 579.4 483.95 620.6 396.60 0.75 489

Note : ICC and r were muliplied by 1000, * : p<<0.05, See Fig. 2 for force-time parameters.

Shaped portions show correlations over 0.5.

MAXXSEG : The correlation between MAX and SEG parameters.
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