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The Effect of Neuromuscular Electrical Stimulation on Pulmonary
Function, Gait Ability, and Quality of Life in Patients with
Chronic Obstructive Pulmonary Disease
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Purpose: This study aims to investigate the changes in pulmonary function, gait ability, and quality of life when NMES is applied along
with CBE and to provide basic clinical data to be used in pulmonary rehabilitation guidelines for patients with COPD to treat patients

with severe COPD.

Methods: For this study, CBE and NMES of quadriceps femoris on both sides were applied to the experimental group (n= 10), and only
CBE was applied to the control group (n=10). For a pre-test, a 6-minute walk test was performed, and pulmonary function and health-
related quality of life were measured. Moreover, an exercise program was applied to each group for 30 minutes per session, 5 times a
week, for 6 weeks. After that, a post-test was conducted the same way as the pre-test.

Results: In the within-group comparison, there were significant differences in forced expiratory volume in one second, 6-minute walk
test and health-related quality of life between the experimental group and the control group (p<0.01)(p < 0.05). In the between-group
comparison, the experimental group showed an increase in forced expiratory volume in one second and 6-minute walk test (p < 0.05)

and showed a decline in health-related quality of life (p < 0.05).

Conclusion: The 6-weeks NMES program improved health-related quality in patients with severe COPD by increasing expiratory volume
by reinforcing the function of quadriceps femoris. This finding implies that NMES could be an alternative mode for improving physical
functions of patients with severe COPD, who cannot participate in a breathing exercise program or are reluctant to participate.

Keywords: Neuromuscular electrical stimulation (NMES), Complex breathing exercise (CBE), Chronic obstructive pulmonary disease (COPD)
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Table 1. General chracteristics (n=20)
Experimental Control group
[tems group (n=10) (n=10) D
M=SD M=SD

Age (year) 69.30+5.21 67.301£4.24 0.45
Height (cm) 169.40+3.38 167.90+4.72 0.12
Weight (kg) 72.30+7.45 71.70+£5.25 0.21

FEV1 (L) 0.88+£0.04 0.89+0.06 0.79

FVC (L) 2.09+0.08 2.13£0.11 0.53

Test 6-MWT (m) 248.60+52.98 265.20+50.57 0.1
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Table 2. Comparison of change between groups
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Experimental group (n=10)

Control group (n=10)

pre-test post-test pre-test post-test F p
M=SD M=+SD M=SD M=SD
FEV1 0.88+0.04 1.02+0.14 0.89+0.06 0.91+0.06 7.36 0.02*
FvC 2.09+0.08 2.11+0.11 2.13£0.11 2.12+0.14 0.30 0.60
6-MWT 248.60+52.98 278.30+£52.5 265.20+50.57 274.80+45.32 6.41 0.02*
SGRQ 54.60+4.57 48.10+4.35 53.90+4.95 52.50+5.23 6.96 0.02*

Values are presented as mean * standard deviation.

FEV1: forced expiratory volume in 1 second, FVC: forced vital capacity, 6-MWT: six-minute walk test, SGRQ: St. George's respiratory questionnaire.

*p<0.05, significant differences between pre-post intervention.

Table 3. Comparison of change in experimental group

Table 4. Comparison of change in control group

Experimental group (n=10)

Control group (n=10)

Pre-test Post-test t P pre-test post-test t P
M+SD M=SD M=SD M=SD
FEV1 0.88+£0.04 1.02£0.14 -3.43 0.01* FEV1 0.89£0.06 0.91+0.06 -2.42 0.04*
FvC 2.09+0.08 2.11£0.11 -0.67 0.52 FvC 2.13£0.11 2.12£0.14 0.45 0.64
6-MWT 248.6+52 .98 278.3+525 -4.80 0.00* 6-MWT 265.2+50.57 274.8+45 .32 -2.41 0.04*
SGRQ 54.6+4.57 48.1+4.35 3.36 0.01* SGRQ 53.9+495 52.5+523 3.28 0.01*

Values are presented as mean+ standard deviation.

FEV1: forced expiratory volume in 1 second, FVC: forced vital capacity, 6-MWT:

six-minute walk test, SGRQ: St. George's respiratory questionnaire.

*1<0.05, significant differences between pre-post intervention.
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Values are presented as mean+ standard deviation.

FEV1: forced expiratory volume in 1 second, FVC: forced vital capacity, 6-MWT:
six-minute walk test, SGRQ: St. George's respiratory questionnaire.

*p<0.05, significant differences between pre-post intervention.
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