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Relationship between estimated muscular tension and electromyographic
recordings using the musculoskeletal model

Hiroichi Miaki, Masafumi Kubota, Masami Yokogawa, Katsuhiko Tachino

ABSTRACT

The purpose of this study was to examine the validity of muscular tension of the vasti
medialis (VM) and lateralis (VL) and rectus femoris (RF) as measured by electromyogra-
phy using the musculoskeletal model and optimization method during forward lunge and
squat. Seventeen healthy men were enrolled in this study with a mean age of 20.3X1.2
years. The action of the forward lunge and squat was divided into three phases, namely,
flexion, static and extension. A correlation coefficient was calculated between the estimated
value for the muscular tension and the root mean square (RMS) value for the
electromyographic recordings in each phase. Electromyograhic RMS was digitally low-pass
filtered at 6Hz for comparison of the patterns of the muscular activity with the output pat-
terns of the muscular tension. Furthermore, these two waveforms (electromyograhic RMS
and muscular tension) were normalized with the time required for the forward lunge or
squat being deemed as 100 percent. The correlation coefficient for VM and VL exceeded
0.59 during the flexion and extension phases of the forward lunge. The correlation coeffi-
cient for squat fell below 0.43 for VM and VL during all three phases, and for RF, it fell
below 0.28 during forward lunge and squat. The waveform patterns for both the estimated
muscular tension and RMS were similar for both forward lunge and squat. However, the
similarity of the two-waveform pattern (estimated muscular tension and RMS) for the for-
ward lunge was more marked compared to that for the squat. The value of the estimated
muscular tension for RF for both exercises was found to be very small. In conclusion, the
output pattern for the estimated muscular tension was validated, although further study is
required to examine the value of muscular tension, in particularly, of a two-joint muscle
such as RF.



