i gts A Al 11 @ A 4 & (19999 129)
Korean J Occup Environ Med, 1999;11(4) :449-459

Juede] T4 T HEE 24E 92
Power Spectrum #49| f-84

7HEYi g e A RANSY Aol es) - /gt gt Abgl o ghale

il

8- UHY, T - YHP - 0lYL”

— Abstract —

Usefulness of Power Spectral Analysis for Measurement of Local Muscle

Fatigue during Keyboard Task

Soon Yong Kwon, Chung Yill Park®, Jung Wan Koo*,
Hyeon Woo Yim*, Kang Sook Lee*

Department of Occupational Medicine, Graduate School of Occupational Health,
The Catholic University of Korea, Seoul, Korea
Catholic Industrial Medical Center, The Catholic University of Korea, Seoul, Korea*

Objectives : Work-related upper extremity disorders of the tendons, nerves, and mus-
cles associated with repetitive motion represent an increasing proportion of occupational
illnesses, medical services, and workers compensation costs. Severe local muscle fatigue
may be a precursor of repetition strain injuries. The demand for objective and quantita-
tive assessment of local muscle fatigue is now increasing. The purpose of this study is to
determine the usefulness of power spectral analysis of individual muscle as one of the
objective spectral parameters in quantification of local muscle fatigue.

Methods : From 10 normal male without neuromuscular dysfuction, motor unit action
potentials(MUAPs) of three muscles(upper trapezius, infraspinatus, and anterior deltoid)
of left shoulder girdle were obtained. The surface electrodes were used and the changes of
power spectrum according to frequency components were calculated per minute during the
keyboard task for 30-minute period by power spectral analysis of MUAPs signal.

Results : There was a linear relationship between median frequency MF) and time
flow in the upper trapezius muscle, however the same was not observed in other muscles.
The MF slope of the upper trapezius muscle showed a decline of the MF over time and
reflected the fatigue rate. Other spectral parameters, such as mean frequency and total
power were not significantly correlated to time flow during the keyboard task in all three
muscles. And no significant correlation was observed between keying rate and slope of
median frequency of upper trapezius muscle.

Conclusions @ Above results suggested that the power spectral analysis on median fre-
quency in upper trapezius muscle would be useful in quantification of local muscle
fatigue during the keyboard task and local muscle fatigue of shoulder was affected by
static posture, not by keying rate.

Key Words : Fatigue, Repetitive work, Quantitative analysis, Power spectrum,
Median frequency
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Table 1, The settings for electromyographic power spectral analysis

Parameters

Description

Muscle

Recording electrode
Bandpass filter
Sweep duration
Sampling rate
Gain (Sensitivity)

6400 /sec

Infraspinatus, Upper trapezius, Anterior deltoid
Disc surface electrode (0.7 em diameter)
100~2000 Hz

10 msec/division

50 p#V/division

SWEEP
10

© V/division

50

upper (rapezius

anterior deltoid

10 msec/division

Fig. 1. An example of raw electromyographic signals of three muscles of left
shoulder girdle during the keyboard task for 30-minute period.
A: at the beginning of the task, B: at the 30 minutes of the task.
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Fig. 2, An example of power frequency specturm of left upper trapezius

muscle during the keyboard task for 30-minute period.
At at the beginning of the task, B: at the 30 minutes of the task.
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Fig, 3. Mean values of mean frequencies of three muscles in power spectrum dur-
ing the keyboard task for 30-minute period. Bars designate standard devi-

ations.

A infraspinatus, B: upper trapzius, C! anterior deltoid
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Fig. 4, Mean values of median frequencies of three muscles in power spectrum

during the keyboard task for 30-minute period. Bars designate standard

deviations.
At infraspinatus, B: upper trapzius, C: anterior deltoid
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Fig, 5. Mean values of total power of three muscles in power spectrum during the
keyboard task for 30-minute period. Bars designate standard deviations.
At infraspinatus, B: upper trapzius, C: anterior deltoid
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Fig. 6. The relationship between keying rate and slope of median frequency of
left upper trapezius muscle(R=0. 30, p=0.41)
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