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ABSTRACT

A sit-to-stand (STS) test is often used for assessment of the leg muscle
strength in the elderly. The one-leg STS was modified from the original two-leg STS
test to assess the knee extensor muscle strength and endurance in young adults
because of higher challenge in mechanical demand placed on knee extensor muscles
of each leg during the STS movement. The purpose of this study was to validate the
use of a one-leg STS test for measurement of strength and endurance of the knee
extensor muscles by exploring the relationship between variables obtained from the 5
and 10 repeated one-leg STS tests (time and power of the STS movement) and
variables representing strength and endurance of the knee extensor muscles

(maximum voluntary contraction, MVC and time to fatigue, respectively).



Fifty participants (25 males and 25 females, mean age 21.2 + 1.6 year, mean body
weight 58.1 + 11.2 kg and mean height 165.3 £ 8.0 cm) were tested to measure time to
complete the 5 and 10 repeated one-leg STS test (T5-STS and T10-STS, respectively).
Power of the 5 and 10 repeated one-leg STS test (P5-STS and P10-STS, respectively)
was derived from body weight, estimated center of mass (CoM) displacement, and
time to complete the STS test. MVC and time to fatigue of knee extensor muscles
were measured by modified load cell connected to a PowerLab data acquisition
system. Pearson product moment correlation coefficient statistics was used to
determine the relationship between variables obtained from the one-leg STS test and
variables representing knee extensor strength and endurance. The results showed that
mean MVC, time to fatigue, T5-STS, T10-STS, P5-STS and P10-STS were 209.95 +
81.00 N, 86.09 + 51.08 sec, 6.81 + 0.85 sec, 13.32 + 1.79 sec, 162.32 + 40.98 W and
166.19 + 40.76 W, respectively. No correlations between knee extensor MVC and
time to complete the one-leg STS test were found. There were significant positive
correlations between MVC and power of the one-leg STS tests, p < 0.01 (MVC and
P5-STS, R = 0.828; MVC and P10-STS, R = 0.759). Low correlation between knee
extensor time to fatigue and time to complete the one-leg STS test, whereas no
correlation between knee extensor time to fatigue and power of the one-leg STS tests
were found. Therefore, the power index obtained from the one-leg STS test was
validated to be used as an indicator for evaluation of the knee extensor muscle
strength in young adults. The 5 and 10 repeated one-leg STS used in this study was

not appropriate to assess the knee extensor muscle endurance.
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