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Abstract: Background: The clinical evaluation for disuse muscle atrophy usually depends on qualita-
tive rating indicators with subjective judgments of doctors and some invasive measurement methods
such as needle electromyography. Surface electromyography, as a non-invasive method, has been
widely used in the detection of muscular and neurological diseases in recent years. In this paper,
we explore how to evaluate disuse muscle atrophy based on surface electromyography; Methods:
Firstly, we conducted rat experiments using hind-limb suspension to create a model of disuse muscle
atrophy. Five groups of rats were suspended for 0, 3, 7, 14, and 21 days, respectively. We induced leg
electromyography of rats through electrical stimulation and used fluorescence staining to obtain the
fiber-type composition of rats’ leg muscles. We obtained the best-fitting frequency bands of power
spectrum density of surface electromyography for type I and type II fibers in rats’ leg muscles by
changing the frequency band boundaries. Secondly, we conducted tests on the human body and
collected the electromyography of the atrophied muscles of the subjects over a period of 21 days. The
changes in muscle fiber composition were evaluated using the frequency bands of power spectrum
density obtained from rat experiments. The method was to evaluate the changes in type I fibers by
the changes in the area of the best-fitting frequency band of type I fibers and to evaluate the changes
in type II fibers by the changes in the area of the best-fitting frequency band of type II fibers. Results:
The results of rat experiments showed that type I fibers best fit the frequency band of 20-330 Hz and
type II fibers best fit the frequency band of 176-500 Hz. The results of human testing showed that the
atrophy of the two types of fibers was consistent with the changes in the areas of the corresponding
best-fitting frequency bands. Conclusions: The test results demonstrate the feasibility of using surface
electromyography to evaluate muscle fiber-type composition and subsequently assess muscle atrophy.
Further research may contribute to the diagnosis and treatment of disuse muscle atrophy.

Keywords: disuse muscle atrophy; surface electromyography; frequency band of power spectrum
density; composition of muscle fiber types

1. Introduction

Disuse muscle atrophy is a skeletal muscle dysfunction usually caused by reduced
muscle contraction activities and reduced muscle loads. The common cause of disuse
muscle atrophy is limb immobilization caused by plaster coating after fracture surgery,
which leads to muscle atrophy while the fracture heals. Muscle atrophy can affect the
function of motor units and limit habitual activities in daily life [1-4]. The severity of
disuse muscle atrophy increases with increasing immobilization time and skeletal muscles
exhibit some biochemical and histological changes, including decreased muscle mass and
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