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Development of a simple method for measuring gross muscle strength
of the lower limbs using a weight scale

Norito NASU”, Masashi ANDO”

Abstract

The purpose of this study is to examine the reliability and validity of the lower limb muscle strength
measurement method developed so that it can be easily measured using a weight scale. The subjects were 25
university students (mean age 1.4 + 0.9 years). The measurement method was to take a sitting position at 90
degrees on the hip and knee joints on the bed and place a commercially available weight scale on the sole of
the foot for measurement. The subject then pressed the scale on the sole of the foot for 3 seconds to measure.
Measurements were performed twice on both feet, and the maximum value for each was defined as lower
limb muscle strength (kg). Next, subjects were measured use a handheld dynamometer (HHD, manufactured
by Sakai Medical Co., Ltd.) for the five muscles of the iliopsoas, hamstrings, quadriceps, gluteus maximus,
and gluteus medius by following on Daniels' manual strength test (MMT). The reproducibility of the scale
was statistically processed using the intraclass correlation coefficient, and the relationship between the lower
limb bearing capacity and each lower limb muscle was statistically processed using the Pearson correlation
coefficient. No significant difference was observed between the two measurements using the scale. The
intraclass correlation coefficient was r = 0.95 for the right lower limb and r = 0.96 for the left lower limb,
showing extremely high reproducibility. The correlation between lower limb strength and each lower limb
muscle MMT is gluteus medius (r = 0.68), hamstrings (r = 0.66), iliopsoas (r = 0.52), quadriceps femoris (r
= 0.51). There was also a significant positive correlation (p<0.01). High reproducibility was observed in the
lower limb bearing capacity measurement of the devised scale. In addition, there was a significant positive
correlation with the lower limb muscle groups. From this, it was possible to confirm the reliability and
validity of the devised lower limb coarse muscle strength method.

Key words: lower limb muscle strength, weight scale, muscle strength measurement
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