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The purpose of this study was to characterize sarcopenia in the lower-limb muscles and to learn its relations to the
ability to perform activities of daily living, and also to the status of daily physical activities. Experiment 1 compared
the volume of each thigh muscle between young and old men with MRI measurements. Quadriceps muscle volume
was lower by ~20% (P < .05) in the old than in the young men, while the volumes of hamstrings and adductor
muscles were similar in both groups. The results suggest that the age-related decrease in thigh muscle volume is
muscle specific, i.e., the greater decrease in the quadriceps muscle. Experiment 2 examined the correlation between
the muscle thickness (MTH) measured with B-mode ultrasound and the cross-sectional area (CSA) and the volume
measured with MRI for the quadriceps, hamstring, and adductor muscles. A strong correlation was observed
between MTH and CSA/volume, indicating that ultrasound measurements are useful in the rapid evaluation of
thigh muscle size. Experiment 3 investigated the relationship between age-related, quadriceps specific loss of thigh
muscle and functional ability and gait performance. There were significant correlations (P<.05) between the MTH of
anterior thigh and the performances in maximal walking speed, zig-zag walk, sit-to-stand test, while no significant
correlations were found between the MTH of posterior thigh and these performance measures. The age-related loss
of quadriceps muscle was lower in magnitude in the subjects with comparatively high activities of daily living.
Experiment 4 investigated the relationship between age-related, quadriceps-specific loss of thigh muscle and
accelerometer-determined daily physical activity. There were significant correlations (/<.05) between the MTH of
anterior thigh and moderate (3.6-5.2 METs) and vigorous (6.1-8.3METs) intensity activities. However, no significant
correlations were demonstrated between the MTH of posterior thigh and activities with all intensities categorized
(low, moderate and vigorous). These results suggest that the age-related, quadriceps-specific loss of thigh muscle is
associated with the amount of moderate and vigorous physical activity. In conclusion, the greater loss in the
quadriceps muscle was characterized in sarcopenia and was related to the lower ability to perform activities of daily
living. Its prevention needs activities with, at least, moderate intensity.
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Fig.1 Representative magnetic resonance images of

old and young subjects.
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Table 1 Femur and muscle length and isometric
strength.

Young group (n=15) Old group (n=13)

Mid-thigh muscle CSA (cm?)

Total thigh 136.0+13. 127.0+19.0*
Quadriceps 572.3%+7.1 55.1+9.1%
Hamstrings 25.8%5.7 23.3%28
Adductors 38.8%+5.7 41.5%+7.8
Average cross-sectional area {cm?)
Quadriceps 46.0+£4.3 387571
Hamstrings 21.7%3.1 21.6+23
Adductors 30.9%+4.0 29.7*x43
Maximal voluntary isometric strength (Nm)
Extension 167.3%+20.9 72.6%+14.51
Flexion 246.1+55.0 89.7+20.8*
Values are means *=5D. *P<0.05, T P<0.01 vs.young group.
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*p<0.05, vs. Young men

Fig.2 Volumes of major thigh muscles.
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Table 2 Pearson -correlation coefficients between
adductor muscle cross-sectional area, volume and

muscle thickness.

Adductor Muscle CSA  Adductor Muscle Volume

30% 50%
Anterior MTH
30% 0.922€ 0.480* 0.841€
50% 0.729¢ 0.375 0.670F
70% 0.543* 0.6341 0.548*
Posterior MTH
50% 0.509* 0.302 0.590t
70% 0.214 0.104 0.307
* P<.05, t P<.01, € P<.001
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Table 3 Pearson correlation coeffcients between

performance and thigh anterior/posterior MTH .

Thigh anterior MTH/L Thigh posterior MTH/L
Performance test Men Women  Overall Men Women  Overall
Sit to stand test (s) -031*  -037t 034t 027%  -0.03 0.1
Normal walking speed (m/s) 0.09 -0.23 -0.05 -0.17 -0.04 -0.11
Maximal walking speed (mfs)  0.421 038 042t 024 0.10 0.12
Zig-Zag walking (s) 040t 047t 047t 026t 010 -0.08
Climing stairs (s) -0.20 -0.09 -0.05 -0.10 -0.01 -0.04
* p<.05, tP<.01
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Table 4
duration of physical activity and thigh

Pearson correlation coeffcients between

anterior/posterior MTH .

Thigh anterior 50% Thigh posterior 50%
Duration of Physical MTH/L MTH/L

Activity (min/day) Men Women Overall Men  Women Overall

Light 0.07 012 001  -0.09 -0.14 -0.01
Moderate 030* 051t 030t -0.05 -0.14 -0.03
Vigorous 007 o056t 020t o0.00 0.07 0.11

M &V 033 o04st  o0sat 005 -0.12 -0.04

Total 010 017 024t 000 -0.20 -0.08

* P<.05, T P<.01
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