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Development of a New Device for Training and Measuring the
Toes-Grasping Strength - Interrater and Intrarater Reliability
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ABSTRACT : We developed a new device which able to train and measure the Toes-Grasping Strength (TGS)
quantitatively, using strain sensor. The purposes of this study were to confirm the interrater and intrarater
reliability of the device. Five healthy young volunteers were measured for their TGS by four examiners,
respectively three times. As a result, the new device showed high interrater reliability : ICC(1, 1) = 0.89, and
moderate intrarater reliability: ICC(2, 1) = 0.75. Spearman-Brown formula indicated that the measurements
should be done at least two times. Moreover, we clarified relation between TGS and Knee Extension/Flection
Strength, in twelve health adults. There was a positive correlation between TGS and Knee Extension/Flexion
Strength (r = 0.52 and r = 0.63). Therefore, the new device is useful in clinical assessment of TGS and the lower
limb muscle strength.
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Figl. A new device for training and measuring the
Toes-Grasping Strength

This device consists of a board that fixes the foot, a
toes grasping bar covered with an urethane film, a
strain sensor, a indicator, and a counter.
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Figl. A new device for training and measuring the Toes-Grasping Strength
Subjects sit on a chair. Instructions are as follows. 1) The angle of the knee was right-angled (A).
2) The grasping bar was located right under the IP joint of the great toe (B).
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