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Effects of Inspiratory Muscle Exercise Using Biofeedback on
Inspiratory Muscle Activity and Pulmonary Function in Patients

with Stroke

Dae-Jung Yang, Seung-Kyu Park, Jeong-Il Kang, Je-Ho Kim, Sung-Yong Kim

Department of Physical Therapy, Graduate School, Sehan University, Yeongam-gun, Jeollanam-do, Korea

Purpose: This study was conducted to determine the influence of inspiratory muscle exercise using visual biofeedback and inspiratory
muscle exercise with diaphragm breathing retraining in stroke patients in regard to inspiratory muscle activity and respiratory function and
to provide fundamental information on intervention for improvement of pulmonary function in stroke patients.

Methods: The current study measured and analyzed inspiratory muscle activity and pulmonary function of 15 randomly selected subjects
in a Biofeedback inspiratory muscle exercise (BIE) group that uses visual feedback and 15 subjects in the Diaphragm breathing exercise
(DBE) group that uses breathing retraining before and after intervention. Intervention was performed for 30 minutes, 5 times a week, for 8
weeks. Subjects were measured for muscle activity of upper trapezius muscle and lattisimus dorsi muscle using a surface electromyogra-
phy system and maximum inspiratory pressure was measured using a respiratory measurement device. For homogeneity test of subjects,
independent t-test was performed and ANCOVA was performed for comparison of inspiratory muscle activity and pulmonary function be-

tween groups.

Results: In the study results, the BIE group showed more significant muscle activity than the DBE group in upper trapezius muscle and lat-
tisimus dorsi muscle (p<0.001). In addition, the BIE group showed more pressure than the DBE group in maximum inspiratory pressure

(p<0.001).

Conclusion: Based on the current study, performing biofeedback respiration exercise simultaneously with breathing retraining in stroke
patients can provide more efficient respiratory physical therapy. In addition, it is considered that consistent study on the effectiveness is

necessary to further improve clinical availability.

Keywords: Stroke, Inspiratory muscle exercise, Muscle activity, Pulmonary function
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Table 1. General characteristic of subjects

BIE group DBE group
(n=15) (n=15) t p

Mean+SD Mean+SD
Age (year) 679+6.8 68.9+6.3 -0.37 0.98*
Height (cm) 162.8+7.1 160.6£6.9 0.80 0.75*
Weight (kg) 64.2+10.3 60.2+8.6 1.10 0.38"
Stroke duration (month) 56+2.5 63%26 -0.68  0.94*
UT %RVC (%) 1042+1.8 103.7+£2.2 0.67 0.41*
LD %RVC (%) 104.5+2.2 1042+2.4 0.35 0.41*
MIP (cmH.0) 349+34 35.0+2.8 -0.14 0.66*

%RVC: % reference voluntary contraction, UT: Upper trapezius muscle, LD: La-
tissimus dorsi muscle, MIP: Maximal inspiratory pressure, Mean+SD: mean+
standard deviation, BIE group: Biofeedback inspiratory muscle exercise group,
DBE group: Diaphragm breathing exercise group.

*p>0.05.

ARSI AR W70 WS ARk WL 14 23k
A 2 AL &S Ty ofdof Sl | Agke] WEo] gle AR A
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Table 2. Comparison of inspiratory muscle activation between groups (Unit: %)
BIE group (n=15) DBE group (n=15)
Mean+SD Mean+SD E o
Pre Post Pre Post
uT 104.19+1.84 143.23+3.89 103.68+2.16 122.63+4.62 21.732 <0.001*
LD 104.51+2.17 134.78+4.18 104.20+2 44 117.23+3.10 26.389 <0.001*

%RVC: % reference voluntary contraction, UT: Upper trapezius muscle, LD: Latissimus dorsi muscle, Mean+ SD: Mean+ standard deviation, BIE group: Biofeedback in-
spiratory muscle exercise group, DBE group: Diaphragm breathing exercise group.

*p<0.001.
Table 3. Comparison of maximal inspiratory pressure between groups (Unit: cmH,0)
BIE group (n=15) DBE group (n=15)
Mean#+SD Mean=+SD F o
Pre Post Pre Post
MIP 34.85+3.37 43.66+2.73 35.01+£2.83 37.22+2.71 24.359 <0.001*

MIP: Maximal inspiratory pressure, Mean+ SD: Mean* standard deviation, BIE group: Biofeedback inspiratory muscle exercise group, DBE group: Diaphragm breathing
exercise group.

*5<0.001.
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