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The Effect of Chest Expansion and Pulmonary Function of Stroke Patients after Breathing Exercise

Jeon-Hyeong Lee, PT, MS; YooJung Kwon, PT, MS; Kyung Kim, PT, PhD'

Major in Physical Therapy, Department of Rehabilitation Science, Graduate School, Daegu University; ]Department of Physical
Therapy, College of Rehabilitation Science, Daegu University

Purpose: This study examined whether breathing exercises might increase the chest expansion and pulmonary function
of stroke patients.

Methods: Twenty four patients with stroke were assigned randomly into two groups: a combination of diaphragmatic
resistive breathing and pursedlip breathing exercise (CB) group (n=10) and control group (n=14). The CB group
completed a 4-week program of diaphragmatic resistive breathing and pursedlip breathing exercise. The subjects were
assessed using the pretest and posttest measurements of the chest expansion (length for resting, deep inspiration,
deep expiration, deep expiration-inspiration) and pulmonary function (forced vital capacity (FVC), forced expiratory
volume at one second (FEV1), FEV1/FVC, peak expiratory flow (PEF), vital capacity (VC), tidal volume (TV), expiratory
reserve volume (ERV), inspiratory reserve volume (IRV)).

Results: A comparison of the chest expansion between the pre and post tests revealed similar rest, deep inspiration,
deep expiration, and deep expiration-inspiration lengths in the CB and control groups (p>0.05). A comparison of the
pulmonary function between pre and post tests, revealed significant improvements in the FVC, FEV1, PEF, VC, IRV, and
ERV in the CB group (p<0.05). There was a significant difference in the FVC, FEV1, PEF, VC and IRV between the 2

groups (p<0.05).

Conclusion: These findings suggest that breathing exercise should help improve the pulmonary function, such as the
volume and capacity. This suggests that the pulmonary functions of stroke patients might be improved further by a
continued respiratory exercise program.

Keywords: Stroke, Breathing exercise, Chest expansion, Pulmonary function
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General characteristics of subjects

CB Control
group(n=10)  group(n=14)

Sex (male/female) 713 3/11
Age (yr) 52.90+4.50 57.78+5.65  0.05
Height (cm) 163.30+7.71  160.71£5.90 0.11
Weight (kg) 62.60+7.18  57.57+6.83  0.09

Paretic side (right/left) 5/5 6/8
Time since stroke (mon)  11.60+3.33 13.50+2.76  0.14

Each value represents the meanzstandard deviation
CB: Combination of diaphragmatic resistive breathing and pursedip
breathing exercise
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Combination of diaphragmatic resistive breathing and pursedip breathing exercise (A:
diaphragmatic resistive breathing exercise, B: pursed-lip breathing exercise)
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Comparison of chest expansion between pretest and posttest for CB and control groups

Pre-test Posttest t pt
CB group 82.20+6.19 82.70+5.41 -1.24

Rest 0.16
Control group 80.28+7.96 80.42+7.88 -1.47
L CB group 85.90+5.97 86.50+6.98 -1.10

Deep inspiration 0.06
Control group 83.14+7.98 82.78+7.84 1.04
L CB group 81.00+5.98 80.90+6.00 0.55

Deep expiration 0.44
Control group 79.21+7.83 79.07+7.79 0.69

Deep CB group 4.9011.44 5.60i2.27 -1.17 0.08

inspiration-expiration Control group 3.92+0.99 3.71£1.13 0.61 '

Each value represents the meanzstandard deviation
pf Level of significance between CB and control groups

3127 wgd Br0e] wely HEe] diEt W o JHRE Suom s sl 9
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5 230 7 2t o) 7% g ool e caRe

(FEVI/FVO)& =24 |Al(deep expira-
Qletm, Z|tf 37] &k(peak expiratory flow, PEF)E 543}  tion) 915 S48 §H9 & Fee= | 7MY
o 7%= A& Z4 sF3ickFigure 2). SAgIA A 37149 &39S ™ ZH(deep inspiration-
expiration) 2.2 3}k
2) = & &4
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Comparison of pulmonary function between pretest and posttest for CB and control groups

Pre-test Posttest t pf
CB group 1.87+0.65 2.86+0.48 4,57

FvC 0.00*
Control group 1.77+0.69 1.75+0.73 0.61
CB group 1.74+0.64 2.62+0.45 4.37*

FEV1 0.00*
Control group 1.67+0.62 1.67+0.65 .02
CB group 92.44£11.46 91.77+7.00 0.33

FEV1/FVC 0.19
Control group 95.16+7.54 96.21%5.36 -1.22
CB group 3.13£1.55 4.74+2.14 3.33*

PEF 0.00*
Control group 3.17+1.11 3.20+1.13 0.63

Ve CB group 2.93+3.37 4.74£2.14 6.09* 0.01%
Control group 3.19+0.82 3.010.57 0.74

v CB group 0.45+0.17 0.56+0.21 -1.80 012
Control group 0.750.94 0.50+0.21 0.97
CB group 0.69+0.11 0.84£0.11 -4.32*

ERV 0.05
Control group 0.71£0.16 0.77+0.13 -1.41
CB group 1.78+0.44 1.96+0.39 4.75*

IRV 0.00*
Control group 1.71+0.38 1.750.36 0.93

Each value represents the meanststandard deviation
*p<0.05

pf Level of significance between CB and control groups

FVC: Forced vital capacity, FEV1: Forced expiratory volume at one second,
PEF: Peak expiratory flow, VC: Vital capacity, TV: Tidal volume,

ERV: Expiratory reserve volume, IRV: Inspiratory reserve volume
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