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Relationship between muscle composition and functional ability or body composition
in elderly individuals
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The purpose of this study was to assess the relationship between echo intensity of the thigh muscles, which is

an index of adipose tissue infiltration in muscle, and functional ability or body composition in elderly individuals.

Thirty-six healthy elderly men and women (72.2 + 4.4 year-old) engaged in this study. Muscle mass, fat mass, body

weight, and percent body fat was measured using bioelectrical impedance device. Subcutaneous fat thickness and

muscle thickness at the anterior and lateral thigh was measured using B-mode ultrasonography. Echo intensity of

rectus femoris and vastus lateralis was also calculated from ultrasonographic images based on grey scale level. Su-

pine up time was measured as functional ability of the subjects. Echo intensity of rectus femoris and vastus lateralis
was significantly correlated with anterior and lateral muscle thicknesses (r = -0.471 to -0.594, P < 0.01 to 0.001).

Stepwise linear regression analysis was performed as a dependent variable of echo intensity of rectus femoris or that

of vastus lateralis and as independent variables of parameters in body composition, muscle thickness, and supine up.

Anterior muscle thickness and supine up was extracted to predict echo intensity of rectus femoris, and lateral muscle
thickness was extracted to predict echo intensity of vastus lateralis. These results suggest that combination of muscle
thickness and supine up or muscle thickness alone might predict metabolic abnormality such as insulin resistance

based on assessment of echo intensity.
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Table 1 Physical characteristics, energy intake, body composition, functional abilities, and echo intensity.

Mean + SD Range
Age (yrs) 72.0+4.5 65.0 - 81.0
Height (cm) 159.4 £ 8.1 1453 - 176.6
Weight (kg) 56.1+9.9 34.2-176.7
Energy intake (kcal) 1797 + 384 1006 - 2604
Body mass index (kg/m”) 22.0+27 16.0 - 27.0
Percent body fat (%) 27.6 +6.5 13.5-40.2
Muscle mass (kg) 56.1+9.9 13.4-31.8
Energy intake (kcal) 1797 + 384 1006 - 2604
Physical activity level (a.u.) 22+08 1-3
Subcutaneous fat thickness at anterior thigh (cm) 0.8+0.2 04-13
Subcutaneous fat thickness at lateral thigh (cm) 0.6 +0.2 03-1.1
Muscle thickness at anterior thigh (cm) 2.8+0.7 1.7-42
Muscle thickness at lateral thigh (cm) 28+0.5 1.8-3.8
Supine up (sec) 32+0.7 20-53
Hand grip strength (kg) 27.0+7.7 148 -445
Rectus femoris echo intensity (a.u.) 76.1+£9.3 494 -973
Vastus lateralis echo intensity (a.u.) 63.7+75 51.2-81.6

Values are means and SD. Physical activity level is expressed from 1 (low) to 3 (high).
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Table 2 Correlation coefficients between echo intensity of rectus femoris and vastus lateralis and various parameters

Echo intensity

Rectus femoris Vastus lateralis

Weight

Percent body fat

Muscle mass

Energy intake

Physical activity level

Subcutaneous fat thickness at anterior thigh
Subcutaneous fat thickness at lateral thigh
Muscle thickness at anterior thigh

Muscle thickness at lateral thigh

Supine up

Hand grip strength

-0.302 -0.346
0.033 -0.147
-0.134 0.043
-0.136 -0.165
0.093 -0.209
0.102 -0.020
0.282 0.086
-0.579 ** -0.500 **
-0.471 ** -0.594 #
0.320 0.096
-0.302 -0.202

** P <0.01,#P<0.001
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Table 3 Stepwise linear regression analysis with dependent variable of rectus femoris and vastus lateralis echo intensity.

Dependent variable Independet variables

Regression coefficient ~SE

Standardized regression

P 2
coefficients P R Adjusted R

. . .. Muscle thickness at anterior
Rectus femoris echo intensity .
Supine up

Vastus lateralis echo intensity Muscle thickness at lateral

1.999 -0.593 0.001
1.739 0.344 0.020 0674 0415
2.073 -0.594 0.001 0.594 0.330

SE, standard error.
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