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The purpose of this study was to investigate the relationship between quadriceps composition and
its functional contractility in obese and nonobese elderly individuals. Thirty-four (70+2 yr) individuals
(obese, n=21; nonobese, n=13) participated in the study. The thigh composition was assessed with a
CT scan, and its functional contractility was measured with an isotonic dynamometer. Variables were
analyzed with a 2x2 two-way ANOVA and a contrast test (p<0.05). There were no between-group dif-
ferences in the subjects” ages and heights, but individuals in the obese group were approximately 23%
heavier and had 18% more fat than those in the nonobese group, regardless of gender. The total thigh
volume of the obese elderly was greater (~29%) than that of the nonobese elderly, regardless of gen-
der, and the fat volume (~39%) of the obese elderly was greater than that of the nonobese elderly,
regardless of gender (p<0.05). Interestingly, the obese elderly tended to have a greater thigh muscle
volume (~17% for males [p<0.05] and ~10% for females) than the nonobese. Despite the greater muscle
volume, the peak knee extensor torque of the two groups was comparable or slightly greater in the
obese individuals. However, when this was normalized by the total thigh volume, the nonobese males
showed significantly greater peak torque (~26% for right and ~20% for left; p<0.05) compared to the
obese males. The nonobese females also showed greater peak torque (~8% for both legs) than the
obese females after normalization, but the result was not statistically significant. In conclusion, al-
though the obese elderly individuals had greater quadriceps muscle mass than the nonobese, the nor-
malized peak torque of the obese was significantly lower than that of the nonobese, implying a lower

degree of muscle contractility.
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Table 1. Characters of subjects
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AATR ZH & AAK 7 A LA (bioelectrical impedance
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Weight (kg) Height (cm) BMI (kg/ mz) Age (yr)
Obese male n=10 95.9i11.9: " 176.7+7.1 30.6i2.0: 70+2
female n=11 743456 160.2+4.1% 289+1.77* 68+1
Nonobese male n=6 72.849.1 179.7+10.1 225+1.1 70+2
female n=7 57.6%6.6"" 166.5+5.6""* 208+2.1 70+1

k%

p<0.001 difference of significant in group.

"p<0.05, "p<0.01, **p<0.001 difference of significant in gender.
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=

p<0.05). Th& 5 A 3] (Thigh fat volume: TFV) %3+ H] gt o] (p<0.01) 8 HF o}, ﬂlﬂ&z% Oﬂl” LIk Wéﬂr H]
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Table 2. The comparison of thigh composition

TTV (cm) TEV (cm’) TSFV (em’) TIMFV (cm’) TMV (cm’)

Obese male n=10 1,5021139: 5851158:*### 549ﬂ52;### 35.8117.4:* 798195:##
female n=11 1,527+208 888+181 859+172 285+12.7 519+44

Non-obese male n=6 1,078+58 3551133## 346¢123 9.0+5.2 656111§##
female n=7 1,061+155 535+99 524+96 111442 467+75

TTV: total thigh volume, TFV : thigh fat volume, TMV : thigh muscle volume, TSFV : thigh subcutaneous fat volume, TIMFV :
thigh intermuscular fat volume.

*p<0.05, **p<0.01, **p<0.001 difference of significant in group.

*p<0.05, "p<0.01, **p<0.001 difference of significant in gender.
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Table 3. The normalizing comparison of thigh composition and isokinetic muscle power

TMRPT TMLPT TMRPT TMLPT TMRPT TMLPT TMRPT TMLPT TMRPT TMLPT
(N/m) (N/m) /TIV  JTIV  /TMV  JTMV  JTSFV  /TSFV /TIMFV /TIMFV

137+ 142+ 9.0+ 9.5+ 172+ 17.8+ 2573+ 2741+ 5.01+ 5.07+

male n=10

o 49 38 29 ** 26 6.5 49 9177 9662° 395 327"
ese
comale ney 100 98+ 6.6+ 64+ 191+ 188+ 1205 1171+ 411+ 394+
emate 18" 24" 13 1.3 27 37 319" 27"t 167 144
e e 1326 128+ 123+ 119+ 204+ 198+ 4358+ 4218+ 2676+ 2540+
Non- 19 » 17 19 27 29 1793 17372 3080 2805
obese 76+ 75+ 72+ 70+ 163+ 159+ 1482+ 14512+ 786+ 759+
ematen 15" 18" 15 147 31 27 358" 3648 329" 289"

TTV: thigh total volume, TFV : thigh fat volume, TMV : thigh muscle volume, TSFV : thigh subcutaneous fat volume, TIMFV :
thigh intermuscular fat volume, TMRPT : thigh mean right peak torque, TMLPT : thigh mean left peak torque.

*p<0.05, **p<0.01, ***p<0.001 difference of significant in group.

*p<0.05, *p<0.01, **p<0.001 difference of significant in gender.
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dERtou T 1% Aol

AT IF W Aole A HIREERI S ARl BF 8 F F a7t SUME =

Aol ool Hig) 70% A UEhd GRtaFAAT Fo% F ANEE e 4 ARBAE Yed o =053

ko] (p<0.05)7F Q1= A, for non-obese, 1=0.46 for obese) Fig, 1B A & o] & & 3-3]7}

Ao A FHHEE EF 2§ B Y 2US S/t E gapAy 1o w29 SUlete ¢4 FHBAE
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