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Relationship between lower extremity muscle thickness using

B-mode ultrasound and physical test in college students

ICHIKAWA Daisuke, YAMAZAKI Kyoko, YASUDA Tomohiro

Abstract

Introduction : It is well known that size and strength of skeletal muscle decreases with increasing age (sarco-
penia), notably in the lower extremity muscles. Recent studies indicate that college students in Japan have
low levels of physical activity, and that muscle strength for the lower extremity decreases every year.
Therefore, physical tests for college students should be focused on size/strength of the lower extremity
muscles. However, an appropriate physical test to evaluate lower extremity muscle size in college students
has not been explored.

Aim : The purpose of this study was to examine the relationship between lower extremity muscle thickness
and physical test results in male college students.

Methods : College freshmen from the faculty of science and engineering in Toyo University participated in
the study (N=116). Ninety-eight healthy men (aged 18-21 years) had their muscle thickness measured by B-
mode ultrasound (Voluson i, GE Healthcare) at 3 sites [anterior 50% and posterior 50% of thigh length
(MTa and MTp) and posterior 30% of lower leg length (MTc)]. Isometric knee extension strength (KE), 30-
second chair stand (CS-30) test, standing broad jump (SBJ), and one-legged standing with eyes closed (EC)
were also measured.

Results : Physical characteristics [standing height (170.7 + 4.7 cm), body mass (62.0 = 7.0 kg), body mass
index (BMI, 21.0 £ 2.2), MTa (52.0 + 6.4 mm), MTp (57.0 £ 5.8 mm), MTc (65.9 + 4.8 mm)] and physical
test [MVC (40.4 + 10.7 kg), CS-30 (33.0 = 4.5 reps), SBJ (213.9 = 18.7 cm), and EC (66.3 + 35.1 sec)] were
similar to standard values of the overall Japanese population for the same age group. KE was correlated
with MTa (r = 0.349, P < 0.01) and MTc (r = 0.311, P < 0.01), but not with MTp (r = 0.190, P > 0.05). CS-
30 test was correlated with MTa (r = 0.209, P < 0.05), but not with MTp or MTc (r = 0.085 and 0.040, P >
0.05, respectively). There were no correlations between distance of SBJ and MTa (r = 0.049, P > 0.05),
MTp (r = 0.149, P > 0.05) or MTc (r = -0.031, P > 0.05). There were no correlations between time of one-
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legged standing with EC and MTa (r = -0.052, P > 0.05), MTp (r = 0.079, P > 0.05) or MTc (r = -0.111, P

> 0.05).

Conclusions : Our results indicated measurement of muscle size using B-mode ultrasound is a useful method

for evaluating lower extremity muscle strength, and thus could play an important role in the physical testing

of college freshmen for prevention of sarcopenia and maintaining a future active life.
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