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The Efficacy of Respiratory Exercise Programs in
the Elderly Persons with Hemiplegia

Soo-Min Kim, P.T., Ph.D

Department of Physical therapy, Ulsan College

{Abstract>

Objective : Respiratory muscle weakness and decreased chest mobility has been suggested to
result from the deconditioning that accompanied activity level in chronic elderly stokes. The
benefits of respiratory exercise programmes on exercise capacity and muscle strength in
hemiplegia. This study aimed to determine the effects of selective inspiratory and expiratory
muscles training and chest mobility exercise on patients with strokes to establish if an improved
exercise capacity can be obtained in patients that are not limited in their daily activities.
Methods & Intervention : Twelve patients were assigned to the intensive respiratory exercise
group participated in a measures design that evaluated the subjects with pre-treatment and
post-treatment. Thirteen subjects who were assigned to a control group received training with
breathing exercise and resistance exercise of skeletal muscles. The subjects performed spirometry
then undertook a 6-week programme of respiratory muscle and chest mobility training. Training
for the two groups was carried out 2 times a week for 6 weeks.

Measurements and Results : Spirometry(Forced Vital Capacity: FVC and Closed Circuit
Spiromety: CCS) and thoracic mobility were measured before and after the 6 weeks. The
experimental group improved significantly compared to control group in FVC, FEV;, MVV, IRV

and ERV, and upper chest wall expansion(p<0.05). No significant improvement was seen in
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thoracic mobility or lung function in control group(p>0.05).

Conclusion : The major findings in this study were that a intensive 6week exercise programme

of resistive breathing and chest mobility in patients with hemiplegia led to an increase in lung

capacity. The resistive breathing exercise programme used here resulted in a significant increase

in the chest excursion during breathing.

Key Words : Hemiplegia, Respiratory exercise programs, Resistive breathing exercise
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3£ 1. Characteristics of the two groups.

Variable Experimental Group(n=12) Control Group(n=13)
Pre Post Pre Post

Gender(male/female) 7(58.3%)/5(41.7%) 13(100%)

Age(yr) 63.75+2.60 72.85%4.71

Height(cm) 161.67+9.17 153.70+6.42

Weight(kg) 59.67+7.28 58.54+8.73

MMSE-K 23.083+2.15 27.15+1.28

Breaths per minute 18.67+4.25 19.67+3.42 17.61+3.36 17.00+4.16
7m walking(sec) 13.17+3.63 12.00+2.30 7.51+1.40 7.23+1.46
100m walking(sec) 183.91+42.98 165.58+27.43 100.74+15.05 96.70+13.77
Thoracic excursion(cm) 87.58+5.92 91.58+4.34 96.12+5.97 97.31+6.35

MMSE-K: Mini—-Mental State Examination— Korea.

2) Tm ZA7]: TmE ZEd 289 AZHZ) F7 ¥ HASEFS FE3hk= CCS(Closed Circuit

3) 100m 7] 100m Z+=d 229 A7HZE) Spirometry)¥H o g2 =333t
T 7R3 Al ] B A=E

EZ}‘E = 54 5 Ax 4

5) #H7}s FAKPET: Pulmonary Function Test)
o2 HE8EA Y v BAE F31 7bsE SAATNE B v 7 WIS ¥l R4S
A ENE 3 F waA 3718 I3 6% AL 23l SPSS 12.0 Wing AM3tY X8 # a8a
a s A W 13 =94 HEgds A5 F AFTY ZAE Hlwstr] e HESs A

ZA3t= FVC(orced Vital Capacity)$t 4% A e t-testE AA5HA Tk
B (Tidal volume)& 4~53] A3 & ThA] A%
A

718 dla 1 oe wEA 5712 §a ool A m. A2

3% 2. Indices of pulmonary function for the two groups(FVC method)

Experimental Group Control Group
Pre Post p—Value Pre Post p—Value
FVC(@L) 2.3620.78 2.57+0.60 0.84 1.97+£0.43 2.06+0.36 0.753
FVC,%predicted 65.56+14.15  71.60+9.58 0.71 83.72+16.15 85.53+10.84 0.917
FEV(L) 1.85+0.58 2.24+0.50 0.006= 1.65+0.36 1.74+0.29 0.373
FEV,, %predicted 69.20+21.61  86.67+10.92  0.008* 100.82+15.40  107.50+15.87 0.196
FEV/FVC(%) 79.60+10.89 88.18+5.44 041 85.13+7.83 86.25+4.21 0.807
MVV L/min 69.27+21.93  83.82+1859  0.006* 61.31+12.81 65.03+10.97 0.196
MVV%predicted 71.71£1764  86.67+1092  0.008* 100.82+1540  107.50+15.87 0.196
FET(sec) 7.10+6.03 8.8318.32 1.00 7.63+6.18 12.50+8.65 0.133

* p<0.05

FVC(Forced Vital Capacity)

FVC% pred.(Forced Vital Capacity of predicted value)

FEV(forced expiratory volume in one second)

FEV1% pred.(forced expiratory volume in one second of predicted value)
MVV(Maximal Voluntary Ventilation in one minute)

FET(Forced Expiratory Time)
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2. W71 A Pulmonary Function Test)

1) FVC test

A O E Vs HUR IS
Al & Hoigk wEa AlA Bold 379 ¢
Uehi= HALFHEFVCO)S a9 X7 A
2.36£0.78, AF ¥ 257+0.602 Z7}slH . At
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FHFEVDS 8 A 1.85+058 X7 F 224+
05022, FEV1 &= XFE 769.20+21.61, A
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A 7R AL(P<0.05), =84 Z7)AIZHFET)
2 A7 A 7104603, XF F 8.83+8.32&2 TV}
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2) CCS(Closed Circuit Spirometry) test
H71% A LY g2 dyoe g HA3 & (Tidal

volume)< 4~53] AAISH & A &8 £ vl
& wWEA WAk olojA ZA #5 E9 vl

% HY5FS FL3= CCS (Closed Circuit
Spirometry) o2 =33 AxE 13 =84
HEHFVC) WHEG A9z oz F2)7h 7Has}
Ak Azl w4 AGHEVC), 1S3 =
g4 AZFFVC,%predicted), 133H9] =8

¥ 3. Indices of pulmonary function for the two groups(CCS method)

Experimental Group

Control Group

Pre Post p—Value Pre Post p—Value
FVC@L) 2.02+0.68 2.55+0.67 0.002 1.90+0.35 1.87+2.30 0.756
FVC%predicted 56.31+13.05  70.55+10.14 0.002+  80.64+10.90 81.56+10.99 0.917
FEVi1(L) 1.76+0.63 2.23+0.54 0.002+ 1.62+0.28 1.68+0.29 0.286
FEV1,% predicted 67.87+18.66  84.97+11.44 0.002+  10048+12.36  106.67+13.34 0.213
FEV/FVC(%) 86.84+11.63 87.87+4.52 0.239 85.62+3.73 89.79+4.19 0.019%
MVV L/min 65.64+23.17  83.39+20.31 0.002+  60.82+£10.40 61.87+10.41 0.347
FET(sec) 2.48+0.67 2.89+1.11 0.136 2.83+1.34 2.07£0.52 0.055
TV 0.59+0.43 0.59+0.18 0.695 0.61+0.31 0.64+0.28 0.649
IRV 0.82+0.43 1.05+0.45 0.023= 0.77+0.33 0.93+£0.43 0.279
ERV 0.66+0.48 0.99+0.46 0.010= 0.55+0.43 0.51+0.44 0.721
* p<0.05

TV (Tidal Volume)
IRV (Inspiratory Reserve Volume
ERV (Expiratory Reserve Volume
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