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Investigation of characteristics of age-related changes in muscle quality using
spatial frequency analysis of ultrasound images
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Muscle thickness (MT) and echo intensity can be observed from the
ultrasound images of skeletal muscles. The motor functions (MFs) were measured and the ultrasound
images were taken in healthy elderly and young individuals. The MTs of the lower limbs were
investigated, and the echo intensities were calculated to evaluate muscle quality. As a result, the
elderly individuals had less MT, and greater echo intensities were shown in the elderly individuals.

Specific muscles within the measured muscles could mainly account for the decrease of MTs or
increase of echo intensities. Next, the MTs of femurs were measured by ultrasound image, and MF were
tested for community-dwelling elderly individuals. The MTs were significantly correlated with the
MF indexes. The MTs were shown to differ in the features of the decreasing levels of the measured
muscles and the correlations with the MFs.

These studies would be useful for the maintenance or improvement of MF with aging.
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7 (Nm) 72923131 105.36 +29.02 <0.01 BESTest (The balance evaluation
RF #/Z (mm) 1430+ 2.74 21.6513.54 <0.001 Systems test TUG normal
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2 RF \ QF KES
Thickness of the RF . Thickness of the QF
Sex Agegroup (years) = n (mm) Thickness of the VI () (mm) ? KES (Nm)
Mae 6569 144 250(222-27.9) 221(19.8-25.5) 477 (43.352.3) 109.9(925-131.6)
70-74 57 238(204-26.7) 21.3(188-23.3) 451 (40.2-48.5) 100.5(89.3-129.0)
7579 65 216(186247) ° 201(17.0230) 2 421377463 * 9.8(78.8-113.9) a
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Femele 6569 169 227 (20.7-254) 184(16.3-21.5) 416(37.7-45.9) 70.8(58.0-87.3)
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Data shown as median (25th-75th percentile).

265-69 age group, °70-74 age group, and °75-79 age group (plain font: p < 0.05, bold font: p <0.01)
Abbr eMations: KES, knee extension strength; QF, quadriceps femoris

RF, rectus femoris; VI, vastus intermedius
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