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| Abstract |

PURPOSE: To solve the problems of chronic obstructive
pulmonary disease (COPD) patients complaining of muscle
fatigue and having limited motor abilities, this study provided
the clinical basic data for pulmonary rehabilitation by
examining the effects of High- Low-Frequency Neuromuscular
Electrical Stimulation (NMES) on the respiratory muscle
strength, quadriceps muscle activity, and life quality.

METHODS: Samples were collected from 20 COPD
patients and placed randomly in a low-frequency group
(n=10) and high-frequency group (n=10). For a pretest, the
respiratory muscle strength (MIP, MEP), quadriceps muscle
activity (LF, VM, VL), and life quality (SGRQ) were
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measured. After applying NMES to each group for 30 minutes
at a time, five times a week, for four weeks, a posttest was
conducted in the same way as the pretest.

RESULTS: Both groups showed significant differences in
the respiratory muscle strength, quadriceps muscle activity,
and quality of life within the groups and there were significant
differences in the quadriceps muscle activity between the
groups.
CONCLUSION:
influenced the respiratory muscle strength and life quality by

The four-weeks NMES positively

enhancing the function of the quadriceps and exercise
tolerance. In particular, high-frequency(75 Hz) NMES was
more effective than low-frequency (15 Hz) NMES. This result
can be an alternative means to improve the physical functions
of COPD patients clinically in the future.
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15Hz group (n=10)

75Hz group (n=10)

Items P
MzSD M+SD

Age 73.5+5.080 71.8+4.440 436
Height (cm) 164.77+£4.570 167.2+6.080 .326.
Weight (kg) 555+7.510 59.4+6.630 234
Disease (years) 7.1£2.610 7.3£2.940 874
MIP (cmH,0) 45.8+6.610 46.9+7.960 204
MEP (cmH,0) 60+11.560 62.5+4.400 379
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Fig. 3. Neuromuscular electrical stimulation
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15Hz group (n=10) ‘ o
Pre-test (M+SD) Post-test (M+SD)

MIP 45.8+6.610 47.3£6.040 -2.293 048

MEP 60+11.560 62.8+£9.760 -2.352 043

RF 1444.42+342.990 1501.68+305.550 -2.780 012°

VM 1834.39+369.830 1894.34+365.120 -2.814 o011’

VL 2294.26+397.990 2372.82+331.160 -2.385 028

SGRQ 54.3£15.140 50.4+12.710 2.282 048"

'Paired t-test
p<.05
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Table 3. Comparison of the Change in the 75 Hz Group

75 Hz group (n=10)

Pre-test (M+£SD) Post-test (M£SD) t P
MIP 46.9+7.960 48.7+£8.390 -2.425 038"
MEP 62.5£4.410 66.3£7.610 -2.928 017
RF 1382.46+242.970 1515.44+234.090 -18.140 .000™
VM 1929.25+276.320 2049.95+230.530 -6.056 .000™
VL 2379.24+332.270 2536.96+309.310 -5.755 .000™
SGRQ 56.1£13.780 48.1+7.780 3.033 014"
'Paired t-test
'p<.05, p<.001
Table 4. Comparison of the Change between the Groups
15 Hz  group (n=10) 75 Hz  group (n=10) ’
Pre-test (M+SD) Post-test (M+SD) Pre-test (M£SD) Post-test (M+SD) ' P
MIP 45.8+6.610 47.3+6.040 46.9+7.960 48.7+8.390 121 732
MEP 60+11.560 62.8+9.760 62.5+4.410 66.3£7.610 493 492
RF 1444.42+342.990 1501.68+305.550 1382.46+242.970 1515.444234.090 12785 001"
VM 1834.39+369.830 1894.344365.120 1929.254276.320 2049.95+230.530 6.329 016
VL 2294.26+397.990 2372.82+331.160 2379.24+332.270 2536.96+309.310 6.400 016"
SGRQ 54.3+15.140 50.4£12.710 56.1£13.780 48.1+7.780 2427 138
'Paired t-test
"p<.05, "p<.001
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